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PabGouass mporpamma pa3paboraHa Ha OcHOBe TpeOoBanmii  DeneparbHOTO
rOCyJapCTBEHHOTO  00pa30BaTeNbHOTO  CTaHaapra  cpenHero  oOmiero  oOpa3oBaHus
YTBEP)KJICHHOTO MpUKa30oM MuHucTepcTBa 00pazoBanus u Hayku Poccuiickoit dexepanuu ot 17
Mmas 2012r.Ne 413 (B neifctByromeil penakuuu), denepanbHoii 00pa3oBaTeNbHON MPOrpaMMBbl
cpenHero o0Iero 00pa3oBaHus, yTBEPKISHHOW npukazoM Munnpocsemienus Poccun ot 18 mas
2023r. Ne 371 (c uU3MEHEHUSMU U JIONOJHEHUSIMH), C y4eToM TpeboBaHuii denepaibHOro
rOCyJapCTBEHHOTO O0pa30BaTEIbHOTO CTaHAapTa CPEAHEro NpoQecCHOHATBHOTO 00pa3oBaHUs
o npoeccun 15.01.05 Capimuk (pydHOH U YACTHYHO MEXaHU3UPOBAHHON CBapKH (HAILJIABKH),
yrBepxkaeHHoro Ilpukasom Munnpocsemenuss Poccum ot 15.11.2023 1. Ne 863,
3apeructpupoBad B Muntocte Poccum 15 nmexaOpst 2023 1. Ne 76433 (¢ W3MEHEHUSIMU U
JOTIOJTHEHUSIMH), TIPUMEPHOM MpOTrpaMMbl  0OIIE00pa30BaATENbHON YyUeOHOW JUCIUTUTHHBI
«XuMus», PEKOMEHI0BAaHHO U denepaabHbIM rOCy1apCTBEHHBIM OIO/IKETHBIM
00pa30BaTeNIbHBIM  YUpEXKJECHUEM JOMOJIHUTENBHOIO  MPO(EecCHOHAIBHOTO  00pa30oBaHMs
«HMHCcTUTYT pazBuTusa npodeccruonanbuoro oopazosanus» (PI'BOY IO «MPIIO») B kauecTBe
MIPUMEPHOI MporpamMmbl ¢ y4eTOM NPO(ecCHOHAIBHON HaNpaBiIE€HHOCTH MPOTPaMM CPEIHETO
npodeccnoHaIbHOTO 00pa30BaHus, peaJu3yeMbIX Ha 0a3e OCHOBHOIO oOIIero oOpa3oBaHus C
MOJTy4eHUEM CpeIHEro o01iero oopasoBaHusl.

Opranun3anus-pa3padoTinK: rOCY/IapCTBEHHOE OF0/DKETHOE npodeccuoHaTbHOE
obpa3zoBaresibHOE yupexaeHrne MockoBckoii o0mactu «KpacHOrOpCKUil KOS

PACCMOTPEHA U PEKOMEHJIOBAHA OAOBPEHA U YTBEPXJIEHA

Ha 3acemanun MeTOIU4YECKOI0 00BEeIMHEHUS Hayuyno-meroauueckum cosetom ['BITOY
I'BITIOY MO «KpacHOTOpCKHUil KOJIEIE» MO «KpacHOrOpCKHil KOJUIEIK

ot 16.04.2025 r. IIpoTokom Ne 1 ot 18.04.2025 IIpotokoa Ne 1
Ilegarornueckum coserom I'BIIOY MO [Ipuka3 qupexTopa Kojuie Ka
«KpacHOTOPCKU KOJUISIK» o1 25.04.2025 r. Ne 811/1

ot 17.04.2025r. IIpotokos Ne 2
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1. O0mas xapakTepucTHKA padouell mporpaMMbl 0011e00pa3oBaTeIbHON AU CHUIIINHBI
«XuMHA»

1.1. MecTOo TUCHUILJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

O6meoOpa3oBarenbHas JUCHUIUIMHA «XHUMUsDY SBISIETCA  00S3aTEIBHOM  4YacCThIO
0011100pa30BaTEIHLHOIO IKMKJIA 00pazoBaTelibHON Tporpammel B cootBeTcTBUU ¢ PI'OC CIIO
o poeccun 15.01.05 Cpapiuk (pydyHOH U YACTUYHO MEXaHU3UPOBAHHOM CBapKH (HATUIABKH).

[IpuknangHoit Moaynp BKIO4YaeT pazaen 8§ «XumHus B OBITY M IPOU3BOJCTBEHHOU
NESITEIbHOCTH 4YeJIOBEKa», KOTOPbIM pealu3yeTcss Uid BceX Mpodeccuil/crnennanbHocTen
METOJIOM pelIeHUs KEHCOB, CBA3aHHBIX C OKOJOTMYECKOW O€30MacHOCTbI0 U  OLIEHKOMH
MOCJIEACTBUN OBITOBOM M TMPOM3BOJICTBEHHON JAESTEIBHOCTH, COOTBETCTBYIOIIEH OTpacism
Oynmyiiei nmpodeccuoHaIbHOM NeATeTbHOCTH 00YyUarOIIUXCS.

1.2. llesn u niIaHMpyeMble pe3yabTaTbl 0CBOECHHS U CHUIIIHHBI

1.2.1. lleau u 3a7a4u AUCHMILIMHBI

Conepxkanre mporpaMMbl 0011e00pa30BaTeIbHON TUCIUTIIMHBI «XUMUS» HAIMPaBICHO
Ha JIOCTIKCHHE CIICTYIOIINX IeJIei:

- (hopMupOBaHNE CHCTEMBI XUMUYECKUX 3HAHUM KaK Ba)KHEUIIIEH COCTaBJISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIFOYEBBIC TMOHSATHUS,
dbyHIaMEHTANBHBIC 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TIOHMMAaHHE
CYIIHOCTHU JIOCTYIHBIX 0000IIeHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUS;

- (¢hopMHpoBaHHE M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIH, HEOOXOAUMBIX I IPUOOpPETEHUS] YMEHUI OPUEHTUPOBATHCS
B MHUpE BEIIECTB U XMUMHYECKUX SIBJICHHM, UMEIOLIIUX MECTO B IPUPOJE, B NMPAKTHUYECKOU M
MTOBCETHEBHOW KU3HH;

- pa3BUTHE YMEHHMH M CHOCOOOB JESITENbHOCTH, CBS3aHHBIX C HAOJIIOACHHUEM H
00BSICHEHHEM XMUMHUYECKOTO SKCIEPUMEHTa, COOII0ACHUEM paBUJl 0€30MacHOT0 OOpaIleHUs C
BEILIECTBAMU.

3agauM IMCHUILIMHBI:

1) chopMupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHHUS  XUMHUYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYXAIOLLIEH CpeZie, a TAKXKE UX CBSI3b C LIEJTIOCTHOM HayYHOU KapTUHOMU
MHpa U APYTUMH €CTECTBEHHBIMU HayKaMu;

2) pPa3BUTh YMEHHUS COCTaBIATH (OPMYJIbI HEOPraHMYECKUX M OPraHUYECKUX
BEIECTB, YpPaBHEHUS XUMHUYECKHX pEaKLUUi, OOBICHATH HUX CMBICI, HWHTEPIPETHUPOBATH
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKH MPOBEACHUS MPOCTEUIINX XUMHUYECKUX
OKCMEPUMEHTAJBbHBIX HCCIEAOBAaHUIA C COONIOJCHHEM TMpaBWil 0€30MacHOro oOpalleHus ¢
BEI[ECTBAMU H TaOOPATOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHHUS HAaxXOJUTh, AHAIM3HPOBATh M HCIOJIB30BaTh HH(OPMAIIHIO
XMUMHUYECKOTO XapakTepa U3 Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAS Y4EOHYIO
TUTEpaTypy, HAyYHbIC MYOIUKAIIUU U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHsSI MPOTHO3UPOBATH TMOCIEACTBUS CBOEH AEATETHHOCTH U
XUMHYECKUX TPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YYUTHIBAsI BO3MOXKHBIC
9KOJIOTUYECKHUE U COLMAIbHbIE BO3ICUCTBUS;



6) chopMHUpOBaTh MOHMMAHUE 3HAUYUMOCTH JOCTIDKCHMH XUMHUYECKOW HAyKd W
TEXHOJIOTUH Uil pa3BUTHUA COLMAIBHOW W TPOM3BOJCTBEHHOW cdep C yMEHHEM HpPUBOIUTH
MPUMEpPHI UX IPUMEHEHUS B Pa3IMYHbBIX C(epax KU3HU.

1.2.2. Ilnanupyemble pe3yJbTaThbl OCBOCHHS 00111e00pa30BaTEIbHON TUCHUILINHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0Ooe 3HaueHue oOmeoOpa3oBaTeNbHasl JUCHUIUIMHA «XUMUS» HMEET IpHU
dopmupoBarnu u paszeutun OK 01; OK 02; OK 04; OK 07 wu IIK, mpencraBieHHBIX B
aktyanuzupoBaHHbix ®I'OC CIIO nmo mpodeccun 15.01.05 Cpapmuk (pydyHOM M YACTHUHO
MEXaHU3UPOBAHHOW CBAPKH (HAIJIABKH).



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCITHIIJIMHBI

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelIeHHs
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

Oo6uue
JInyHOCTHBIE pe3yabTaThl [0JKHBI OTPaXKaTh B
YacTu:
TPYAOBOr0 BOCIIUTAHMA:
— TOTOBHOCTH K TPYydy, OCO3HAaHHE  I[EHHOCTH
MacTepCTBa, TPYI0JIIO0UE;
— TOTOBHOCTH K aKTHUBHOU JCATCIIBHOCTU

TEXHOJOTHYECKOW M COLMAIBHOW HAaNpaBICHHOCTH,
CIOCOOHOCTh ~ MHHIIMMPOBATh,  IUTAHUPOBATH |
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JESTEITbHOCTD;

— WHTEpeC K pazIuuyHbIiM cdepam mnpodeccnoHambHON

NeSITeIbHOCTH.
MeTtanpeaMeTHbIe pPe3yJbTaThl 10JKHbI OTPAKATh:
OBJageHue YHHUBEPCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30BbIe JIOrHYeCcKHe IeiicTBUA.

—  CaMOCTOSITEIBHO (OPMYJIUPOBATh M aKTyaJIU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh  CYIICCTBCHHBIA  MPU3HAK WM
OCHOBaHHUSI JUIsi CpaBHEHHS, KiIacCUPUKAIMK |
000011eHN;

—  ONpenessaTh enu NESTETBHOCTH,
rapamMeTpbl U KPUTEPUHU UX JTIOCTHKCHUS;

— BBISABIIATh 3aKOHOMEPHOCTH M TPOTUBOPEYHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

— BHOCHUTb KOPPEKTHUBBI B JICATCIBHOCTH, OIICHHBATh
COOTBETCTBUE PE3YIHTATOB IIEJNISIM, OLIEHUBATh PUCKU
MOCJIEICTBUM JEATEIbHOCTH.

0) 0azoBbIe HCCIEN0BATENbCKHE eCTBHS:

— BIAJeTh HaBBIKAMH Y4eOHO-HCCIEI0BATENbCKOW U
MIPOEKTHON JESITENFHOCTH, HABBIKAMHU pa3pelIeHUS

3a1aBaTb

JCHMIUIMHAPHBIE Pe3yJIbTAThI J0JKHBI 0TPAXKATH:

IIP6 01. chopMupOBaHHOCTH MPEACTABICHUN: O XMMHYECKOM
COCTAaBIISIONICH E€CTECTBCHHOHAYYHON KapTHHBI MHpPA, POJIU
XAMHWHM B TIO3HAHWUW SIBJICHHWA TPUPOJBLI, B (HOPMHUPOBAHHUU
MBIIIJICHASI W KYJIBTYPBl JIUYHOCTH, €€ (YHKIIMOHAILHOM
TPAMOTHOCTH, HEOOXOTUMOM JIIsi PEIICHUS MPAKTUICCKHX
3a/1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JIOPOBBIO U TIPUPOJTHOM CpeJie;

IIP6 02. BrageHue CHUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas
BKITIOYACT:  OCHOBOITIOJIATAIOIIHAE  TOHATHS  (XMMHYCCKHHA
JJIEMEHT, aTOM, DJJIEKTPOHHas o00oyl0ouka artoma, s-, p-, O-
AJIEKTPOHHBIC OPOUTATIM aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTD,
3NEKTPOOTPULIATENILHOCTh, CTEIEHb OKHCIECHUS, XHMHUYEcKas
CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIepOIHbIN
ckener, (GyHKIMOHAJbHAs TCpYINa, pagukaig, H30MEpHs,
U30MEpPbI, TOMOJIOTUYECKUH Ps, TOMOJOTH, YIJIEBOIOPOIbI,
KHUCJIOPOJI- M a30TCOJAEpXkallhe COETUHEHHs, OUOJIOrHYecKu
aKTHBHBIC BelIecTBa (YIJIEBOJbI, JKUPBI, OCJIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISPHbBIE
COEIMHEHUS, KPUCTAIJIMYECKas pPEIIeTKa, TUIbl XUMUYECKHX

peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pPEaKIHMH HOHHOTO OOMeHa), pacTBOD,
JJEKTPOJIHTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
TUCCOLIMAINS,  OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh

XUMUYECKON PEaKIuy, XUMHYECKOE PaBHOBECHE), TECOPUU H
3aKOHBI  (TEOPHS XHMHYECKOTO CTPOCHHS OPraHUYECKUX
BeniectB  A.M. bByriepoBa, TEOpHs DIIEKTPOJIUTHYECKON
Juccouuranuy, nepuoanueckui 3akol J1.1. MenneneeBa, 3akoH
COXpPAHEHHUs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, (PAKTONOTUYECKHE CBEACHUS O CBOMCTBaxX, COCTaBe,
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pooem;

BBISIBJIATDH MMPUYUHHO-CJICACTBCHHBIC CBA3U u
AKTYaJIM3UpOBATh 3a/ady, BBIABUI'aTb THUIIOTC3Yy €€
pelICHMA, HAXOJUTh apryMCHTLI IJId OO0Ka3aTCJIbCTBA
CBOMX YTBEP)KJIEHHH, 3aJaBaTb IapamMeTpsl U
KPUTEPUU pELICHNUS,

AHAJIM3UPOBATH IMOJYYCHHBIC B XOJC PCHICHUA 3aJa4n
PE3YyIbTATHI, KPUTHYCCKU OILICHUBATh ux
JOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX;

YMETb INEPCHOCHUTHL 3HAHHA B IIO3HABATCIBHYIO H
MPAKTUYECKYIO O0JIACTH KU3HEAEATSILHOCTH.

NOJy4YeHUH ¢ 0e30MacCHOM  HCIOJIb30BAaHUHM  BaKHEHUIIHX
HEOPraHMYECKUX M OpPraHu4YecKUX BELIECTB B ObITY U
IIPAKTHYECKOH AEATEIbHOCTU YEJIOBEKa;

ITP6 03. chopMupPOBaHHOCTh YMEHUI BBISBIATH XapaKT€pHbIE
IPU3HAKA U B3aUMOCBSI3b H3YYEHHBIX IOHSITUM, NPUMEHATH
COOTBETCTBYIOILIME TMOHATUS IPU OINUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKMX M OpPraHMYeCKHX BEIIECTB U MX
IIPEBPALICHU; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUSIMU U TIPEJCTABJICHUSAMU APYIUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

NP6 04. cpopMUpPOBAaHHOCTH YMEHUNU  HCIOJIB30BaTh
HAaUMEHOBAHUSI XUMHUYECKUX COEIUHEHUN MEeXITyHapOJaHOIO
COI03a TEOPETUYECKON M NPUKIATHON XMMHHM U TPUBUAJIbHBIC
Ha3BaHMsI BAKHEHIIMX BELIECTB (3TUJICH, alleTUJICH, TIIMIEPUH,
dbenon, Gopmanbaerun, yKCycHass KUCJIOTA, TIUIMH, YrapHBIN
ra3, yrjeKuclblii ra3, aMMHUakK, raiieHas H3BeCTb, HeramieHas
U3BECTh, NMMTHEBAsl COJAa U JAPYIHX), COCTABIATH (OPMYIIbI
HEOPraHWYECKNX M OPraHWYECKUX BEINECTB, ypPaBHEHUS
XMUMUYECKUX peaKlHi, OOBSCHATh MX CMBICI; MOATBEPKIAThH
XapaKTepHbIE XMUMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIMMH JKCIEPUMEHTAMU U 3aIUCSIMH YPaBHEHUU
XMMHYECKHUX PEaKIIM;

IIP6 05. chopMuUpOBaHHOCTH yMEHHH  YyCTaHaBIIUBAaTh
IIPUHAUICKHOCTD U3YyYEHHBIX HEOPraHUYECKUX u
OpPraHMYECKUX BEILECTB K ONPEACICHHBIM KJIaccaM U IpyIIaM
COCIIMHEHUM, XapaKTEpHU30BaTb HUX COCTaB M BaXKHEHIINE
CBONMCTBAa;  ONpENeNsATb  BUABl  XUMHUYECKHX  CBS3EH
(KOBaJIeHTHAsi, MOHHAs, METAJUINYeCcKas, BOJOPOJAHAs), THIIbI
KPUCTANIMYECKUX PEIIETOK BELIeCTB; KJIacCU(UIMPOBATH
XMMHYECKHUE PEAKIIUY;

ITP6 07. chopMHpPOBAHHOCTh YMEHUH MPOBOJUTH PACUETHl IO
XUMHUYECKUM (opMysiaM U ypaBHEHMSM XUMMUYECKHX PEaKIUl
C HCIOJIb30BaHUEM (PU3MYECKHX BEJIWYMH, XapaKTEPH3YIOLINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0o0beMa
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(HopMaJIbHBIE ~ yCJIOBHUSI) Ta30B, KOJIMYECTBA  BEIIECTBA;
HCII0JIb30BATh CHUCTCMHBIC XMMHWYCCKHUC 3HAHUA A NPUHATUA
pGIHGHI/If/'I B KOHKPCTHBIX JXU3HCHHBIX CUTyallUAX, CBA3AHHLIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnoaps3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayu3a u
WHTEPIpPETAINN
nHpopmaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npohecCuoHaATBHOM
NeSITeNIbHOCTH

yacTu:

JInyHOCTHBIE pe3yabTaThl [0JKHBI OTPaXKaTh B
LHEeHHOCTH HAYYHOI0 MO3HAHHUS:
c(OpMHUPOBAHHOCTh MHPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKd U  OOILIECTBEHHOW IpPaKTHKH,
OCHOBAHHOTO Ha Janore KYJBTYP,

CIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE  SA3BIKOBOM M  YHUTATEIbCKOM
KyJIbTYpbl KaK CpEACTBA B3aUMOJECHCTBUS MEXKIY
JIFOIbMU U TIO3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yabTAThl T10JKHBI OTPAKATH:

OsBJiaanenue

YHHUBepPCAJbHBIMU Y4eOHBIMU

NMO3HABATEJIbHbIMH el CTBUAMM:
B) padora ¢ undgopmanueii:

BJAJEeTh HAaBBIKAMU NOJyd4eHHS HHGOpMAIUU U3
UCTOYHHKOB  pa3HBIX  THIIOB,  CAMOCTOSTEIHHO
OCYIIECTBIIATh TOWCK, AHAJIM3, CUCTEMATH3AMI0 U
MHTEPIIPETANI0O WHPOPMAMK PA3IUYHBIX BHJIOB U
(bopM IpeACTaBICHHUS;

CO3J1aBaTh TEKCTHl B PA3IMYHBIX (OpMATaxX C yU4ETOM
Ha3HayeHUsT MHOOPMALMK W IEJIEeBOH ayAUTOPHH,
BBIOMpas ONTUMAJbHYIO (OPMY IMpEICTaBICHUS U
BU3YyaIN3alUH;

OLICHUBATh JOCTOBEPHOCTb,
uHpOpMallUK, €€ COOTBETCTBHE
MOPaJIbHO-3THYECKUM HOpMaM;
BJIaJleTh HAaBbIKAMHM pAcClO3HaBaHMUA W 3alUTHI
uHpopmanuy, WHPOPMALMOHHOM  0€30MacHOCTH

JJCTUTUMHOCTD
IMpaBOBBIM n

JMcuunianHapHble (NMpeAMeTHbIE) Pe3yJabTaTbl M J0JIKHBI
OTpaXKaTh:

ITP6 06. BiaseHuEe OCHOBHBIMU METOJIaMU HAYYHOTO [TO3HAHUS
BEIIIECTB M XUMUYECKUX SBIECHUU (HAONIOJCHHE, W3MEpPEHUE,
AKCIEPUMEHT, MOJIETUPOBAHUE);

ITP6 07. chopMupoOBaHHOCTh YMEHUMN MPOBOJUTH pacueThl MO
XUMHAYECKHM (opMysiaM ¥ ypaBHEHHSIM XUMHUYECKHX PEaKIIUi
C HUCHOJIb30BaHUEM (U3NYECKUX BEIUYHMH, XapaKTePU3YIOIINX
BEUIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 0o0beMa
(HopMmallbHBIE ~ YCJIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
UCTIOJIF30BaTh CUCTEMHBIC XUMHUYECKUE 3HAHUS UIS TIPHHSTHS
pelIeHH B KOHKPETHBIX )KU3HEHHBIX CUTYAIHsX, CBA3aHHBIX C
BEIIECTBAMU U UX IIPUMEHEHUEM;

IIP6 08. cdopmMupoBaHHOCTH YMEHUM TUIAHHPOBATH |
BBIMOJIHAT ~ XMMMUYECKMH  SKCHEpUMEHT  (TpeBpalleHus
OpPraHWYECKUX BEIECTB IPU HarpeBaHUU, MOJTyYEHUE 3TUIIEHA

U W3y4YeHHE €ro CBOMCTB, KAauyeCTBEHHBIE peEakUWu Ha
aNbJIeTUbl, KpaxMmal, YKCYCHYIO KHUCIOTY; JAeHaTypauus
OEKOB MpU HArpeBaHWHM, IBETHbIE pPEAKIUH  OEJIKOB;

MPOBOAUTH PEAKIMH HOHHOTO OOMEHa, OMpENeNATh Cpedy
BOJHBIX pAcCTBOPOB, KadeCTBEHHbIE pEaKIUM Ha Cynbdar-,
KapOoOHAT- U XJIOPUJ-aHHOHBI, HA KaTHOH aMMOHHUS;, pellaTh
SKCIEPUMEHTAIbHBIE 3aJladyd 1o TeMaMm "Mertamnel"
"Hemeramasl") B COOTBETCTBMM C TMPaBWIAMH TEXHHKHU
0e30macHOCTH  MpU  OOpalieHuH € BEHIECTBAMU U
1ab0paToOpHBIM  000PYAOBAHUEM; MPEACTABIATh PE3YAbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid u (GopMynupoBaTh BBIBOIBI Ha
OCHOBE 3THX PE3YJIbTATOB;

ImP6 09. cdopMHUpPOBaHHOCTH

YMCHUA AHAJIIU3UPOBATH
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JIUYHOCTHU.

XAMHYECKYI0  MHPOpMAIIMIO, TMOIy4aeMyl M3  Pa3HBIX
UCTOYHUKOB (CpeACTB MaccoBoi mHpopmanuu, cetb HTEepHET

U IpyTrue).

OK 04. DddexrrBHO

JIMYHOCTHBIE pe3yjbTaTbl J0/IZKHBI OTPakaTb B

I[ncunnnnnapﬂme (l'[pe)lMeTHble) pe3yJbTaTbl U HO0JKHbI

B3aMMOJICICTBOBAaTh U | YACTH: 0TPaXKATh:
paboTaTh B rPas*KJAaHCKOT0 BOCIIMTAHUS: IIP6 08. cdhopmMupoBaHHOCTH YMEHUW IUIAHUPOBATH U
KOJIJICKTHUBE U — TOTOBHOCTbL BECTH COBMCCTHYI JCATCILHOCTH B | BBIIOJIHATD XUMHYECKUU OKCIICPUMCHT (HpeBpaHIeHI/ISI
KOMaH/Ie HWHTEpecax rpakIaHCKOTO OOIIEeCTBa; OPraHMYEeCKUX BEUIECTB MPU HATPEBAaHWH, MOJYYCHUE 3THIICHA
— yMEHHE B3aHMOHCﬁCTBOBaTB C COIMAJIbHBIMHU | ¥ HN3y4CHHUE Cro CBOfICTB, KauCCTBCHHBLIC pCaKIHU Ha
WHCTUTYTAMH B COOTBETCTBHHM C HMX (QYHKIUAMH U | AIBACTUIBI, KpaxMall, YKCYCHYIO KHCJIOTY, JACHaTypanus
Ha3HAYEHHEM. OCIKOB TNpW HArpeBaHWU, IIBETHBIE pPEAaKIUU  OEJIKOB;
MeTtanpeaMeTHbIe pe3y/ibTaThl 10JKHbI OTPAKATh: NPOBOJNTH PEAKLMH HOHHOTO OOMEHa, OIPENENSTh Cpely
OBJlajleHUe YHUBEPCAJIbHBIMM KOMMYHMKATHBHBbIMM | BOIHBIX PACTBOPOB, KAYCCTBCHHBIC PCAKIMH Ha cynbdar-,
JAeCTBHSIMH: KapOOHaT- W XJIOpPUI-aHUOHBI, HA KAaTHOH aMMOHHUS;, periaTh
0) coBMecTHas AesiTeIbHOCTD! SKCIEPUMEHTAIbHBIE 3aJauyu 1o TeMaMm "Metamisl" U
—  I[IOHMMATH " HCIIOTB30BATE IPEMYyIIeCTBA "Hemetannbl") B COOTBETCTBMM C TPaBWJIAMH TEXHUKH
KOMaH/IHO}1 ¥ MH/IMBHIYaIbHOI paGOTHL; 0e30macHOCTH  TIpu  oOpalleHMHd  C  BEHIECTBAMH |
— [pUHMMATh LEIH  COBMECTHOH  HESTENBbHOCTH, 1ab0paToOpHBIM  000PYAOBAHUEM; MPEACTABIATh PE3YJAbTAThI
OpraHN30BbIBATh M KOOPAMHUPOBATH ACHCTBHS 10 ee | XAMHUECKOTO OKCIIEPHMEHTA B dbopMe 3amucu ypaBHEHH
JOCTHKEHHIO: COCTABJIATE IaH JeiicTBuii, | COOTBETCTBYIOIINX peakuuii U (GHOpMyaupOBaTh BBIBOABI Ha
pacupenensaTh pold C y4eTOM MHEHHH ydacTHMKOB | OCHOBEC STHX DE3YIbTATOB.
00CyXXJaTh pe3y/bTaThl COBMECTHOM pabOThl.
OBiaieHHe  YHMBEPCAJbHBIMH  PeryJsiTUBHBIMH
JelCTBUSIMH:
I) NPpUHATHE ce0sl U IPYTUX JIIoAei:
— IPUHUMATh MOTHUBBI U apryMEHTHI IPYTUX JIOAEH Npu
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;
— IpU3HaBaTh CBOE IPaBO M IPaBO JAPYrUX JIIOJEW Ha
OIIINOKU;
— pa3BUBaTh CHOCOOHOCTh MOHUMAaTh MHUP C TO3UIUU
JIPYroro 4ey0BeKa.
OK 07. JINYHOCTHBIE Ppe3yJabTAaThl [OJKHBI OTpaxkarh B | JlucuMmiuHapHbie (MpeIMeTHbIE) Pe3yJbTAThl U JOJKHBI
ConeiicTBOBATH 4acTu: OTPaKATh:
COXPAHEHUIO IKO0JOIrMYEeCKOro BOCIIMTAHMSA I1P6 01. chopMHUPOBAHHOCTH MPEICTABICHUN: O XUMHUYECKOU
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OKpYKarollen Cpebl,

— c(hOpPMUPOBAHHOCTh  JKOJOTMYECKOW  KYJIbTYPHI,

COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MMpa, poOJIU

pecypcocOepexeHuto, [IOHMMAaHUE BIMAHHA COLMAIBLHO-DKOHOMHUYECKUX | XMMUM B TO3HAHUM SBJICHUH TNPHPOIBI, B (opMupOBaHHU
IMPUMCHATH 3HAHUSA 00 IIpOLECCOB HA COCTOSHUE HpnpoﬂHQfZI A COLMAJILHOM | MBIIUIEHUSA W KYJIBTYpPHl JHYHOCTH, €€ (1)yHKIII/IOHaJII>HOI71
M3MEHEHUHU KIIMMATa, CpeIbl, OCO3HaHUE  TJI00aTBLHOTO Xapakrepa | TpaMOTHOCTH, HEOOXOJMMOM JUIi PEHICHUS IPAKTUYECKHX
TIPUHIIUATIBI IKOJIOTHYECKHX TIPOOIIeM; 3a/1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
OepeKIUBOro — IUIAHUPOBAHWE W OCYIIECTBJICHUE JICUCTBUA B 30POBBIO U IPUPOJHOM CpeEae;
MIPOU3BO/ICTBA, oKkpykaromel cpere Ha ocnHoe 3HaHms neneif | [IP6 10.  chopmMupoBaHHOCTH ymeHHMH COONMIOAATH NPaBUIIA
3¢hhexTUBHO YCTOHYMBOTO Pa3BUTHS YETOBEYECTBA; OKOJIOTUYECKHU 1I€TIECOO0pPa3HOTO TIOBEJACHUSI B OBITY U
NENCTBOBATH B — aKTHBHOE HETPHSTHE ICHCTBHIL, MPUHOCAIMX Bper | TPYAOBOH ICATEIBHOCTH B LEISAX COXPAHEHHS CBOCTO 3/0POBbs
Ype3BBIYAITHBIX OKpYyKaromeii cpefie; U OKpYXarolieid NpUpPOAHONW Cpebl; YUYUTHIBATH OMACHOCTH
CUTYaIHIX —  yMeHne [[POTHO3HPOBATH meGnaronpusTHeie | BOSACHCTBUA HA JKNMBbIE OPraHN3MbI ONPENIEICHHBIX BEIIECTB,
SKOJIOTMYECKHE TOCIEACTBHS  NPEANpHHMMaeMblx | TOHMMAs — CMBICT — MOKa3aTeNis —NPENENbHOH  JI0MyCTHMO#
JENCTBHH, IPEIOTBPAIIATH HX. KOHIICHTpalnH.
MeTtanpeaMeTHbIe pe3yJbTaThl 10JKHbI OTPAKATh:
OBaanenue YHHMBEPCAJbLHbIMH Y4eOHBIMU
NMO3HABATEJIbHBIMU J1eHCTBUAMM:
B) padora ¢ undgopmanueii:
— HCNOJb30BaTh  CpeAcTBA  MHGOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMHA B  pELICHUU
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3alMOHHBIX 3a1a4 c cobmroenreM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30MacCHOCTH,
TUTHEHBI,  PECypcoCOepeKeHHs,  MPaBOBBIX U
TUYECKUX HOPM, HOPM nHGOPMATMOHHON
0€301acHOCTH.
[IK 1.4. ITIpoBoauTh -yMEHUE  MPUMEHSATh  NOJy4YeHHbIe  3HAHWUS A7 | -CHOPMUPOBATH YMEHUS pacKpbIBaTh coJiepKaHue
IIOATOTOBKY OOBSICHEHUS ~ XMMHYECKHUX  SBJICHHWH,  IMPOIIECCOB, | OCHOBOIMOJATAIOIINX XUMUYECKUX TEOPUIL;
SJIEMEHTOB BOZHHUKAKIIUX B TMPAKTHYCCKON NEATCILHOCTH M JUISl | -pacCMaTpUBaTh  TJIOOAIBHBIC  AKOJOTHYECKHUE  MPOOIEMBI
KOHCTPYKIMH npuHATUS () HEKTUBHBIX PEIICHU; COBPEMEHHOCTH M CGOPMHUPOBATH IO OTHOIICHHUIO K HUM

(u31enuid, y3mos,
Jeraneit) moja CBapky,
3a4MCTKY CBapHBIX
IIIBOB U yAaJeHUE
MTOBEPXHOCTHBIX

- yMeHHe J00bIBaTh M HCHOJIB30BaTh HH(POPMAIMIO B
cdepe mpodeccrnoHaNbHOMN AeITeTbHOCTH;

COOCTBEHHYIO MO3HIIHIO;

-copMUpPOBaTH YMEHUS TPOBOJAUTH MOATOTOBKY SJIEMEHTOB
KOHCTPYKIIUU (M3AETUH, Y3JI0B, IeTalleil) Mo CBapKy, 3a4UCTKY
CBapHBIX IIBOB U YAaJ€HUE MOBEPXHOCTHBIX E(EKTOB MOCIE
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JIePEeKTOB TIOCTIe

CBAapKu € UCIIOJIb30BAHUCM PYYHOTO U MCXAHU3UPOBAHHOTO

CBapKH C MHCTPYMEHTA.
HCII0JIb30BAHUEM

PY4YHOTO U

MEXaHHU3UPOBAHHOTO

UHCTPYMEHTA

[1K 2.3. BeInoaHsTh -cpopMHpOBaHHOCTH YMEHUN OCYILIECTBIIATh | ~-UHTEPIPETUPOBATh  3TUYECKUE  ACMEKTbl  COBPEMEHHBIX
MIpEABAPUTEIIbHBIN, LIeJICHAPABJIECHHBI MOUCK XUMUYECKOMN HUCCIICIOBAHUN B XUMUH;

COIYTCTBYIOLIMH nH(popMallUM B Ppa3MYHBIX MCTOYHMKAX (Hay4yHass M | -yMETb MHTETPUpPOBATh 3HAHUS U3 Pa3HbIX MPEIAMETHBIX
(MexKCIOHHBIH) y4eOHO-Hay4YHast MaccoBO# | obnacreii;

MOJIOTPEB METaJIa B
COOTBETCTBHH C
TpeOOBaHUAMU
MPOU3BOJCTBEHHO-
TEXHOJIOTHYECKOM
JOKYMEHTAIU! 10
CBapKe.

auTepatypa, CpencTBa
uHpopmanuu, cerb MHTepHeT W nApyrue), KpUTUYECKU
aHAJIM3HPOBATh XUMHYECKYIO uH(pOopMalIO,
nepepabaTbIiBaTh €€ M HCIOJb30BaTh B COOTBETCTBUU C
MOCTaBJIEHHOM Y4eOHOM 3a1auei;

-chopMHpPOBAaTH YMEHHSI PACKPBIBATh OCHOBOIOJIArAIOIINE
XUMHUYECKHE 3aKOHBI, TPAHUIIBI UX TPUMEHUMOCTH.
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2. CTpyKTYypa M coJep:kaHue 0011e00pa3oBaTeIbLHON AUCHUIITIHHBI

2.1. O6beM JUCHUIINHBI U BU/bI y4eOHOH padoThI

. O0bem B

Bua yueOHoi#i paGoThl
yacax

O0bém o0pa3oBaTeIbHON NMPOrpPaMMBbl M CHUILINHBI 72
Conepxxanue yueOHOro Marepuaja 64
BT. U..
TEOPETUICCKUE 3AHATHS 30
1a00paTOPHO-TIPAKTUUECKHUE 3aHATHS 34
IIpodeccuonaTbHO OPUEHTHPOBAHHOE COepKaHME (CoAepKaAHUE 8
NPHUKJIATHOT0 MOAYJIA)
BT. U..
TEOPETUYECKUE 3aHATUS 4
1a00paTOPHO-TIPAKTUUECKHUE 3aHATHS 4

IIpomexyTounasi arrectanus (quddepeHInpoBaHHBIN 3a4ET)
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2.2. TemaTn4eckuii mjiaH u coaepiKkaHue TUCHUIIJITUHBI

HaumenoBanue Coaepixkanue yueOHOro MaTepuasia (0CHOBHOe U NPodecCHOHATLHO OPUEHTHPOBAHHOE), O0bém | @opmupyemble
pa3esioB U TeM JIa00paTOpPHbIE U NPAKTHYECKHE 3aHATHSA, IPUKJIAJTHON MOAYJ/Ib YacoB | KOMIIETEHIIUH
1 2 3 4

ConepxxaHue yueOHOro Marepuaa 64
Pasznea 1. Teopernueckne 0CHOBbI XMMUM 16
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2 OK 01
OcCHOBHBIE XUMHUYECKUH AMeMEeHT. AToM. SIipo aTroMa, U30TOMBI. DIIEKTPOHHAs 000J0YKa. DHEPTreTUUECKHE
XAMHYECKHE TOHATHUS |ypOBHH, TMOAYPOBHU. ATOMHBIE OpOHMTaNu, s-, P-, d- aneMeHThl. OCOOCHHOCTH pacTpeneIeHUs
U 3aKOHBI, CTPOECHME |3JIEKTPOHOB IO OpOMUTAISIM B aroMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOJOB. DIEKTPOHHAsS
aTOMOB  XMMHUYECKMX |KOH@Urypaiusi aToMoB. OCHOBHbIE XMMHUYECKUE 3aKOHBI
3JIEMEHTOB JlaGopaTopHO-IpaKTHYeCKHE 3aHATHS

[Ipaktuueckass padota Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHUU W PacdeThl IO

YPaBHEHUSM XUMHUYECKUX PEaKIU».

OTHOCUTENBHBIE aTOMHAsA W MOJIEKYJsIpHass Macchl. MonsipHass macca. KonamyecTBO BelllecTBa. 2

MaccoBas nm0is BemecTBa. 3akoH ABoraapo. MousipHbiii 00beM ra3oB. OTHOCHTENbHAS

IUIOTHOCTH ra30B. Pacyersl Mo ypaBHEHUSIM XUMHYECKUX PEAKLUUN C MCIOJB30BAHUEM MacCOBOM

JI0JIU BellecTBa, 00bema (HOpMasbHbIE YCIOBHS) ra30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Conep:xaHue y4eOHOro Marepuaja 2 OK 01
Tepuouueckuii JlaGopaTopHo-npaKTHYeCKHE 3aAHATHS OK 02
3aKOH n |[Ipaktuueckast pabora No2. «3yueHue nepuonyeckiux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO IIK 1.4
Iepuouueckas CTPOEHUEM aTOMOB. 1IK'2.3
cuctemMa xuMH4YeCKuX |[lepmonnyeckas cucrema xumuuyeckux sneMmeHToB (.M. MengeneeBa. CBs3b MEpUOIUYECKOTO
snemenToB  JI. M. |3akona u [leproanveckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOM Teopueil cTpoeHus
MenzeneeBa, ux CBsi3b |aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XHMHUYECKHMX BJIEMEHTOB, 00pa3yeMbIX HMH 2

c COBPEMEHHOU
Teopuen CTpOEHUs
aTOMOB

IIPOCTBIX M CJIOKHBIX BELIECTB IO IpynnaM U nepuojam llepnoanueckoil cucreMsl. 3HaueHHE
MIEPUOJUYECKOIO 3aKOHA M CHUCTEMBbl XuMudeckux aneMeHToB [[.MI. MenzneneeBa B pa3BUTHH
HayKH.

YcTaHOBIIEHHE CBSA3M MEXKIY CTPOCHHEM aTOMOB XUMHUYECKHMX IEMEHTOB U NEPUOAMYECKUM
U3MEHEHHEM CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COCAMHEHHUN B COOTBETCTBHUHU C IOJIOKEHUEM
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[Iepnoauueckoil cucreMbl. PemeHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepU3ali0 XUMHYECKHX JJIeMEHTOB «MeTaummdeckue / HEMETaNIn4eCKue CBOMCTBA
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUHM C HMX AJIEKTPOHHBIM CTPOCHHEM H IIOJIOKEHUEM B
NIEPUOANYECKON CHCTEME XUMMUYECKUX di1eMeHToB /[ M. MenneneeBa»

Tema 1.3.

Ctpoenue  BemiecTBa
u pupoa
XUMHYECKOM  CBSI3H.
Mmuoroo6pasue
BEIIIECTB

Conepxxanue yueOHOro Marepuaja

Crpoenue BeniecTBa. XUMHUYECKas CBsA3b. BUibl XMMHUECKOH CBSI3M (KOBaJIEHTHAsl HEMOJSpHASI U
MOJISIpHAsi, MOHHAs, MeTayuimueckas). MexaHu3Mbl 00pa3oBaHUSl KOBAJICHTHOW XWMHUYECKOU
cB3M  (OOMEHHBIH ¥  JIOHOPHO-aKLENTOpHbI). Bonoponnas  cBaA3b.  BaseHTHOCTS.
DneKTpooTpULaTeNnbHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KaTHOHBI M aHUOHBI

JlabopaTopHo-npakTHYeCKHe 3aHATHS

[IpakTuueckas padora Ne3. «CtpoeHue BeliecTBa U MPUpPoaa XMMHUUECKOHN CBS3M».
JleMoHcTpalysi MoJiened KpUCTAUIMYECKUX PEeLIeTOK: HMOHHOM (XJIOpuA HaTpus), aTOMHOM
(rpaduT 1 anmas), MOJEKYJIAPHOU (YIJIEKHCIBIA Ta3, MOJ), METAJUIMYECKON (HaTpuil, MarHu,
Melb). PelieHne mpakTHUeCKUX 3aJlaHUil Ha COCTaBJIEHUE 3JIEKTPOHHO-rpaduueckux Gopmyi
a1eMeHTOB |—4 meprnooB

OK 01

Tema 1.4.
Knaccudukanus,

i HOMEHKJIaTypa
HEOPraHMYeCKUX
BEIIECTB

Conep:xaHue y4eOHOro MmaTepuasa

Knaccudukanus Heoprannueckux Beuiects. HomeHknatypa HeopraHu4ecKuX BeiecTB (OKCH/IBI,
TUAPOKCUBI, KHUCJOTHI, COJH). BemiectBa MOJEKYISPHOTO M HEMOJEKYJISPHOTO CTPOCHHUS.
ArperatHble cOoCTOsHUA BemiecTBa. Kpucrammmueckue u aMopdHble BelecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTAJUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIsIpHas,
HMOHHAsl, MeTajInyeckasi). 3aBUCMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAIUTNYECKON PEeIETKU

JlabopaTopHO-nIpaKTHYECKHE 3aHATHUS

[IpakTuueckas padota Ned. «HoMmeHKIaTypa HEOPraHUIECKUX BEIIECCTBY.

Pemenne npaktuyeckux 3agaHuil Mo kiaccupuKaluy, HOMEHKIATYpe U XUMHUYEeCKUM (opmyaam
HEOPraHMYECKUX BEILEeCTB PAa3JIMYHBIX KIACcCOB (yrapHbIii ras, YrJIEKHUCIBbI Ta3, aMMUaK,
raiieHas W3BeCTb, HeETralleHas HW3BECTb, MUThEBAas COJa M APYrUX): Ha3BaHHs BEIIECTB IO
mexayHapoauoii (MIOITAK) wnum TpuBHManbHOW HOMEHKIAType M COCTaBleHHE (QOpMYIIbI
XMMHYECKUX BEIIECTB, OMpeNelieHne NPHUHAUIeKHOCTH K Kiaccy. [louck wHpopManuu 1o
Ha3BaHUAM, UACHTU(UKATOpaM, CTPYKTYPHBIM (QopmyrnaM. AHAIU3 XUMUYECKOW MHPOpMAIHH,
MOJIy4aeMoOil M3 pa3HbIX HCTOYHHKOB (CpPEACTB MaccOBOM HHQOpMAINH, ceTh MHTepHEeT u

Apyrue)

OK 01
OK 02

Tema 1.5.

Conepxanue yueOHOro Marepuasa

OK 01
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Turmsl XUMHWYECKUX
peakuui

Xumunyeckas peakuus. Knaccudukauuss XMMHUYECKUX peakuuid B HEOPraHUYeCKOW U
OpraHMYECKOM XUMHUHU. 3aKOHBI COXPAHEHHUS MacChl BEILECTBA, COXPAHEHHUS M IPEBPALICHUS
SHEPruM MpU XUMHUUYECKUX peakuusiX. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE pEaKIUU (ypaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKWUCIEHHs, OKHUCIMTEIb W  BOCCTAaHOBUTEIb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAaKIMU B IPUPOJAE, IPOU3BOACTBEHHBIX IpoLeccax U
KU3HEJESITEIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuuii. XHUMHYECKOE
paBHOBECHE

Conepxxanue yueOHOro Marepuaja

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (PaKTOPOB: MPHUPOABI pPEarupyroIux
BEILIECTB, KOHIIEHTPALlMM pEarupyrouiux BEIIECTB, TEMIEpPaTypbl M IUIOMAAU PEAKIHUOHHOU
noBepxHocTU. TemoBbie 3G(eKThl XUMUYECKUX PEaKIUil: 3K30- ¥ SHJO0TEPMHUUECKUE PEaKIUu.
OOpatumbie peakmuu. XuUMHUYeCcKoe paBHOBecue. DdakTopbl, BIUAIOIINE HA COCTOSHHUE
XMMHUYECKOTO paBHOBeCHsI (KOHLEHTpalUsi PEarecHTOB WM NPOAYKTOB pPEaKIHH, IaBJICHHE,
temneparypa). [Ipunnun Jle HlaTtenbe

JlabopaTopHo-npakTHYeCKHe 3aHATHS

[Ipaktuueckass pabora NeS. «BnmsHME pa3nmuuHbIX (PAKTOPOB HAa CKOPOCTh XHMHUYECKOM
peaxKum».

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHanu3 (AaKTOpOB, BIUSIOUIMX Ha
M3MEHEHHE CKOPOCTH XMMHYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH PEaKIUH OT
MPUCYTCTBUSL KaTajau3aTopa Ha MpUMEpe pas3iokKeHHsl IEepPOKCHAa BOAOPOJa C IOMOIIbIO
JMOKCHJIAa MapraHiia ¢ Kartanasbl. PelieHue NpakTHUKO-OPHUEHTUPOBAHHBIX 3aJaHUN  Ha
npumeHenue npunnuna Jle-lllarense 11 HaxOoXA€HUS HANpPaBICHUS CMEIICHHS PaBHOBECUS
XMMHYECKON peaKklMK U aHAINU3 (PaKTOPOB, BIUSIONIMX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02
I[IK 1.4

[IK 2.3

Tema 1.7.

PactBopsI, Teopus
AIIEKTPOJIUTUYCCKOM
JIMCCOLIMAIIAH u
HOHHBINA 00MEH

Copep:xaHue y4e0OHOIro MmaTepuaja

PactBopbl. Buael pacTBOpOB MO COAEPIKAHUIO PACTBOPEHHOTO BEIUIECTBA. PacTBOPUMOCTS.
[TonsitTne o nucnepcHbIX cucreMax. VICTUHHbIE W KOJUIOMAHBIE pacTBOpbl. MaccoBasi a0
BelecTBa B pactBope. [lonarue o BogopoaHoMm mnoxkazarene (pH) pactBopa. DnekTpoauTrueckas
mucconuranus. CuibHbIE U cabble SJIEKTPOIIUTHI, HEANEKTPOIUTHI. Peakiinn noHHoro ooMeHa

JlaGopaTopHO-NIpAKTHYECKHE 3AHATHUS

JIaGopatopHnas pabora Nel «IIpuroToBieHne pacTBOPOBY.

[IpuroToBiieHue pacTBOPOB 3aJaHHOW MAacCOBOW JOJIEM paCTBOPEHHOIO BEILECTBA, MPOBEACHUE
peakuMii HMOHHOTO OOMEHa, ONpe/AeleHUuEe Cpelbl pPAcTBOPOB BEIIECTB C  MOMOILBIO
YHUBEPCAJIbHOIO HHAMKaTOpa (KHUCas, HEWTpanbHas, IIeNoyYHas). 3aJaHus Ha COCTaBJICHHUE

OK 01
OK 02
OK 04
OK 07
IIK 1.4

IIK 2.3
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HOHHBIX peakiui. PemeHue NpakTHKO-OPUEHTHUPOBAHHBIX PACYETHBIX 3aJaHUM Ha PacTBODSI,
HCII0JIb3yeMbI€ B OBITOBOM U IPOU3BOJCTBEHHON AESITEIbHOCTH YEJIOBEKA

KonTposabnasi pabora
1

CrpoeHue BeliecTBa U XMMHUYECKUE peakiuu (1o paszaeny 1)

Pasnen 2. Heopranuyeckas xumusi

10

Tema 2.1.
DOU3HKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

Conepxxanue yueOHOro Marepuasa

Meramnbl.  Ilonoxkenue wetaimioB B Ilepuomudeckodt cucreMe XUMHYECKHX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JI0OYEK aTOMOB MeTauioB. OOmwue Quznueckue
cBoiictBa MeTauioB. CIIaBbl METAJIOB. DJIEKTPOXUMHUYECKUN PpANl HAMPSDKEHUM METasUIoB.
XWMHUYECKHE CBOWCTBA BXXHEHIIMX METAUIOB (HATPUH, KalWi, KaTblUi, MarHUW, aJlOMUHHM,
IIUHK, XpOM, JKeJe30, MeIb) W ux coeauHeHwi. OOmue CcrmocoObl MOTyYeHUs METAIIOB.
[IpuMeHeHre METANIJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxkenne Hemeramnos B Ilepuonnyeckoi cucreMe XMMUYECKUX 3iieMeHToB [ 1.
MenneneeBa 1 0COOEHHOCTH CTpOeHUS aTOMOB. DU3MUECKHE CBOWCTBAa HEMETAIJIOB. AJUIOTPOIHUS
HEMETAJUIOB (Ha TpuUMepe KHuciopoaa, cepbl, (hochopa u yriaepona). XMMHUECKHE CBOWCTBA U
MMPUMEHEHHE BOKHEHUIITUX HEMETAJJIOB (TAJIOTEHOB, CEpPhl, a30Ta, (ocdopa, yrieposaa U KpeMHHUS )
U WX COEOUHEHHH (OKCHAOB, KHUCIOPOJCOAEPKAIUX KHUCIOT, BOJOPOJHBIX COEIUHEHUH).
[IpumeHeHne BaXKHEUIINX HEMETAUIOB U UX COCAMHEHUI

XUMHYeCcKre CBOMCTBAa OCHOBHBEIX KJIAacCOB HEOPraHM4Y€CKUX BCIICCTB (OKCI/II[OB, TUAPOKCHUIOB,
KHCJIOT, cojieil u I[p) I'enetnueckas CBs3b HCOPTraHNMYECKNX BEIICCTB, IIPHUHALICKAIIUX K
Pa3JIMIHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB IIPOCTBIX BEIICCTB, BOAOPOAHBIX
COGI[I/IHGHI/II\/'I, BBICHINX OKCHUJIOB U THAPOKCHUIOB

JlabopaTopHO-IpaKTHYECKHE 3AHATHUS

[IpakTiueckas padbota Ne6. «PU3MKO-XUMUYECKUE CBOMCTBA HEOPTAaHHUUECKUX BEIIECTBY.
CocraBieHue ypaBHEHUH XHMHUYECKUX pEAKIUH C ydacTHUEeM TMPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAIJIOB U HEMETaJUIOB, OKCHIOB METAJIOB, HEMETAIOB U
aM(pOTEepPHBIX 3JIEMEHTOB; HEOPraHHMYECKUX KHCIIOT, OCHOBaHUW M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEepU3YIOIIUX UX CBOUCTBA.

Pacuétbl Macchl BeliecTBa UM 00bEMa Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIN
00BEMY OIHOTO M3 YYACTBYIOIIUMX B PEAKIIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB pPEaKIMH, €CIIM OJIHO W3 BEIIEeCTB MMEET MpuMecHu. PelieHue mpakTHUKO-
OpUEHTHUPOBAHHBIX 3aJaHUIl Ha CBOICTBa, COCTaB, MOJy4YeHHE M OE30MACHOE HCIOIB30BaHUE

OK 01
OK 02
OK 04
I[IK 1.4

[IK 2.3
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BXHEHWIINX HEOPraHWYECKHUX BEIIECTB B OBITY M MPO(eCCHOHAILHON AEATEIbHOCTH YeJI0BEKa

Tema 2.2. Conepxxanue yueOHOro Marepuasa OK 01
Unentnduxanns JlabopaTopHO-NpaKTHYECKHE 3AHATHSI OK 02
HEOPraHMICCKNX Jlaboparopuas padota Ne2 «neHTr(UKaNUS HEOPTaHUICCKUX BEIICCTBY. OK 04
BCINECTB Pelienne skcrepuMEHTANIBHBIX 33/1ad MO0 XMMHUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, 1O

pacrio3HaBaHWIO W TIONYYEHHIO COCIUHEHWH METAJZIOB W HEMETAUIOB (B3aMMOJICHCTBHE

THJIPOKCHA QIFOMHUHUS C PACTBOPAMHU KHCIOT M IIeNodYeld,). MaeHTnukanus HeopraHmIecKux

BEIIECTB C HCIOJB30BAaHUEM WX (PU3UKO-XHUMHUYCCKUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX

peakumii. KauecTBeHHBIE peaknuu Ha cyiabdar-, KapOOHAT- W XJIOPHUI-aHUOHBI, Ha KAaTHOHBI

METAJIOB ¥ KATHOH aMMOHHS
KontposbHas pabGora .
5 CBolicTBa HEOPraHUYECKUX BELIECTB (110 pa3aemy 2)
Paspnen 3. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMHH
Tema 3.1. Conep:xaHue y4eOHOro maTepuasa OK 01
Knaccuduxkarnus, [Ipenmer opranuveckoil XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUCHUE B MOJYYEHUU HOBBIX
CTpOEHHUE H|BELIECTB M MarepuasioB. Teopus CTpoeHUs OpraHudeckux coenuHeHuid A.M. byrtiepoBa, eé
HOMEHKJIaTypa OCHOBHbIE N0JI03keHUsA. CTpyKTypHBIe OPMYIIBl OpraHMYecKUX BeecTB. ['oMonorus, nzomepusi.

OpPraHu4€CKuUX BCIICCTB

Xumudaeckas CBS3b B OPraHu4€CKUX COCIUHCHUAX: KPAaTHBIC CBA3H, G- U T-CBA3MU.

Hpez[(:TaBneHHe 0 K.]'IaCCI/I(bI/IKaI_[I/II/I OpraHn4eCKuXx BEIICCTB. HOMeHKJ'IaTypa OpraHN4YCCKUX
COCI[I/IHGHI/II\/'I (CI/ICTeMaTI/I‘ICCKaH) W TPpUBUAJIbHBIC HA3BAHUSA Ba)KHEHIITNX Hpe,I[CTaBI/ITeHeﬁ KJI1aCCOB
OPraHNn4YCCKHX BCUICCTB

JlabopaTopHO-nIpaKTHYECKHE 3aHATHUS

IIpaktnyeckas pabora Ne7. «HomeHKnaTypa OpraHM4eCK1X BEIECTBY.

O3nakomiieHHe C oOpa3llaMM OpraHMYecKUX BEIIeCTB M MaTepuajaMd Ha HMX OCHOBE,
MO/IEJIMPOBAHUE MOJIEKYJl OPIraHUYECKHUX BEIEeCTB, HAOIOJJCHUE U OMMCAaHUE JEMOHCTPAllMOHHBIX
OIBITOB I10 MPEBPAILEHUIO OPIraHNYECKUX BEIIECTB NPH HarpeBaHuu (IU1aBjieHue, 0OyriuBaHUe U
ropenue). CocraBieHue MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB
OTJENBHBIX KJIACCOB, HCMOJNb3Ysl MX Ha3BaHUs [0 CHCTEMaTHYeCcKOM U TPUBHAIBHOMN
HOMEHKJIaType (3TWJIEH, AaleTWsIeH, TIUIepuH, (eHod, (QopMaibIerus, YKCyCHass KHUCIIOTa,
rimiuH). PacueTtsl mpocteiimeld GopMysabsl OpraHMYecKOd MOJIEKYNbI, UCXOJ U3 3JIEMEHTHOTO

cocrtana (B %)
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Paznen 4. YraeBogopoabl

10

Tema 4.1.
YrieBomopoapl U HX
MPUPOJIHBIE HMCTOYHUKU

Conepxxanue yueOHOro MaTepuaja

[IpenenbHble yraeBoAOPOIb! (aIKaHbl): COCTaB U CTPOEHHE, TOMOJIOIMUECKU psal. MeTaH U 3TaH:
COCTaB, CTpOEHHUE, (U3UYECKHE W XMMHYECKHE CBOWCTBA (pEaKkIHMH 3aMELICHHS W TOPEHHS),
MIOJIy4Y€HHUE U IPUMEHEHHUE.

HenpenenbHble yrieBo10pobl (aIKEHbI, alKaJueHbl, aTKUHBI).

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUM psAl. DTUJIEH U TMPOINUJIEH: COCTaB, CTPOEHUE,
(u3znyueckne U XMMHUYECKHE CBOMCTBA (peakuuu T'MIpUpPOBaHUS, TaJOTEHUPOBAHUS, THIpaTallly,
OKHUCJICHHS U TIOJIUMEPU3ALNK) TIOJydeHHE U IPUMEHEHHE.

Anxaauensl: OyranueHn-1,3 u metunOyraaueH-1,3, XMMHUYECKOe CTPOEHME, CBOWCTBA (peakuus
MOJIMMEPHU3aliH ), TPUMEHEHUE (JIJ1s1 CHHTE3a MPUPOJHOTO U CHHTETUYECKOTO KaydyKa U PE3UHbI).
AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKHH psAl. AULETHIEH: COCTaB,
XMUMHUYECKOE CTpOoeHHEe, (U3NYECKHE M XHUMHUYECKHEe CBOIcTBa (peakiuu TUAPUPOBAHUS,
TaJIOTEHUPOBAHUS, TUApATallMM  TOPEHHUs), TMOJydyeHHWe U  NpUMEHEeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHHM JUIsl CBAPKU U PE3KU METAJIIOB)

ApomaTudeckue yrieBoJopoasl (apeHsl). beH3on u Tomyos: coctaB, cTpoeHue, (pu3nyeckue u
XUMUYECKHE CBOMCTBA (peakIUy TajJOTCHUPOBAHHS M HUTPOBAHUS), TIOJTyUYEHHE M NMPUMEHEHHE.
TokcHYHOCTh apeHOB (BIHMSHHE OCH30J1a HA OPraHW3M YelloBeKa). [ eHeTHuecKasl CBSI3b MEKIY
YIJIEBOJOPOIaMH, IPUHAICKAIUMHE K PA3IMYHBIM KJIACCAM.

[TpupotHBIE HCTOYHUKH YTIIeBOOPOI0B. [IprpoaHbIii ra3 u nomytHeie HedTsHbIC ra3el. HedTh 1
e€¢ mnpoucxoxnaerue. CrnocoObl mepepabOTKH HEPTH: TEPEeroHKa, KPEKHHI (TEPMUYECKUH,
KaTaJIMTHYeCKui), mwmponu3. [lpoaykTel  mepepaboTku  HedTH, UX NPUMCHCHHE B
MPOMBIIICHHOCTH

1 B ObiTy. KaMeHHBIN YTroJib U IPOJIYKTHI €r0 epepadoTKu

OK 01
OK 02
OK 04
I[IK 1.4

K 2.3

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOICTBa
YIJIEBOJOPOJIOB

Conepxanue yueOHOro Marepuasa

JlaGopaTopHO-IPAKTHYECKHE 3AHATHS

Jlaboparopuas padota Ne3 «CBoicTBa YriieBOJOPOIOBY.

TpuBuaneHas U MEXIyHapoJHAs HOMEHKIATypa, XMMHUYECKHE CBOWMCTBA, CIOCOOBI MOTYYEHHS
yraeBoopoJoB. IlomyueHne sTuiaeHa W M3y4eHHE €ro CBOWCTB. MoJENIMpOBaHHE MOJEKYI U
XMUMHYECKUX TPEBpAIICHU YIIeBOJOPOJOB (Ha MpUMEpe dTaHa, STUIICHA, alleTHIIeHA W JIp.) U
rajoreHONpPOU3BOIHBIX

OK 02
OK 04

Pasnen 5. Kuciiopogocoaep:kamme opranndeckue coelMHeHUs

14
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Tema 5.1.
Crnuptsl. eHon

Conepxxanue yueOHOro Marepuasa

[IpenenbHble OIHOATOMHBIE CIIUPTHI (METAHOJ U ATAHOJ): CTPOEHUE, PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peakUMM C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJAMU, TOPEHHUE), NMPUMEHEHHUE.
Bonoponnble cBsizu MeXIy MoOJIeKylamMu COUPTOB. DU3MOJIOTHYECKOE JAEHCTBUE METaHOJa U
JTaHOJIa HAa OPraHU3M Y€JIOBEKa.

MHoOroaToMHbI€ CIUPTHI (ITUIICHIJIMKOIb U TIUIEPUH): CTpPOCHHE, (PU3MUECKHE U XUMUYECKUE
CBOMCTBa (B3aMMOJEHCTBHE CO UICJIOYHBIMU MeETa/llaMH, KauyeCTBEHHas peakuus Ha
MHOTOATOMHBbIE CHUPTHI). PU3NOIOTHUECKOE IEWCTBUE HAa OpraHu3M uesnoBeka. IIpumeHnenue
[JIMLEPUHA U STUJICHTJIUKOJISL.

®enosr. CtpoeHne MOJEKYIbI, (PU3MUECKHE M XUMHUUYECKHe CBOMCTBa (eHona. TOKCHYHOCTH
(dheHoma, ero GU3MOJIOTHIECKOE NEHCTBUE HA OpraHu3M uenoBeka. [I[pumenenue geromna

OK 01
OK 07

Tema 5.2.
AJperuanl.

KapGoHoBBIE KHUCTOTHI.

CrnosxHbie 3(UpPBI

Copep:xaHue y4eOHOro marepuasa

Anpaerunbl M KeTOHBI ((hopmanbaeruj, amneTambJerwa, aleToH): CTpoeHue, (U3NUECKHEe H
XHUMHYECKAE CBOWCTBA (PEaKIMHM OKHCICHUS W BOCCTAHOBJICHHS, KAaYCCTBCHHBIC PEAKITHH),
MOJTydeHUE U TPUMEHEHHE.

OnHOOCHOBHBIC TIpeCNbHBIC KapOOHOBBIE KHCIOTHI (MypaBbMHAsi W YKCYCHAasi KHCJIOTHI):
CTpOCHHE, (U3NYECKUe ¢ XUMHUUYECKHE CBOWCTBa (OOIME CBOWCTBA KHCIIOT, PEaKIUs
sTepudUKalMK), TOJydeHHne u mnpuMeHeHue. CrTeapuHOBas W OJCMHOBAs KHCIOTHI Kak
MPEACTABUTENH BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX
MO¥OIIee ACHCTBHE.

CrnoxHbie 2QUPHl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIH3 CIOXKHBIX 3PUPOB. JXKUPHL
I'aaponus xupoB. [Ipumenenue xupoB. bruosorudeckas poss KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrieBoasl

Copep:xaHue y4e0HOIro MmaTepuaja

VYrneBoapl: cocra, Kiaccudukamus yriaeBoJoB (MOHO-, M- W TOdHcaxapuibl). [roko3za —
MPOCTEHIINI MOHOCAXapHua: OCOOEHHOCTH CTPOCHUS MOJIEKYNbI, (U3UYECKUE M XUMHUYECKHE
CBOMCTBA TJIIOKO3bI (B3ammojielictBue ¢ rTuapokcugom wmeau (II), oxucieHne aMMHavYHBIM
pactBopoMm okcuza cepedpa (I), BoccraHoBiIeHHEe, OPOKEHHE TIIFOKO3bl), HAXOXKICHHUE B TIPUPOJIC,
MPUMEHEHHE TIJIIOKO3bI, OHOJOTHYecKas poJib B JKU3HENEATEILHOCTH OpraHM3Ma 4eJoBeKa.
®otocunre3. DpykTo3a Kak U30Mep IITFOKO3BI.

Caxapo3a — MpeACTaBUTENb AMCAXapHUAOB, THUIPOJU3 Caxapo3bl, HAXOXKACHHE B MPUPOJE U
MIPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmaa M HEJUII0JI03a KaK NPUPOJHbIE mNojuMepbl. CTpoeHue Kpaxmana U

OK 01
OK 02
OK 04
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LEJITIONIO3bI, (PU3NYECKHE M XUMHUYECKUE CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs PEaKIIHs C
1OJIOM)

Tema 5.4.
DU3HKO-XUMHYECKIE
CBOMCTBaA
KHUCJIOPOI0COACPKAIINX
OPraHN4YeCKUX
COCTMHEHNH

Conepxxanue yueOHOro MarepuaJja

JlabopaTopHO-nIpaKTHYeCKHEe 3aHATHS

[Ipaktuueckass pabora Ne8. «HomeHkmarypa  KHUCIOPOIOCOIEPKAIIMX  OPraHHYECKUX
COCMHEHUI».

TpuBuanpHas U MeXIyHapoJHas HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOIY4YECHMS
CHOUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, adbAETUAOB U KETOHOB. COCTaBIEHUE CXEM
peakuuii (B TOM 4HcI€ TO MPEUIOKEHHBIM IEMOYKaM MPEBpAIleHH), XapaKTepU3YIOIINX
XMMHUYECKHE CBOMCTBA KUCIOPOJ0COAEPKAIINX OPraHNUYEeCKUX COECTMHEHHM

[IpakTtuueckas padota Ne9. «Xumuyeckne U (PU3MYECKHE CBOWCTBA KHCIOPOJI0COACPIKAIIIX
OPTaHWYECKUX COCAMHCHHUSY.

[IpoBenenne, HAOMIOJCHWE U OIKMCAHWE JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHE CIUPTOB,
Ka4eCTBEHHBIC PEaKI[MH OJHOATOMHBIX CIHPTOB (OKUcIeHHe 3TaHoia okcuaoM wmemu (1)),
MHOTOATOMHBIX CIIUPTOB (B3awMOJIeHcTBHE TiuIlepuHa ¢ ruapokcuaoM menu (I1)), anpaernmon
(oKMCcIeHHEe aMMHadHbIM pacTBOopoM okcuaa cepeopa(l) u  ruapoxcumom wmemm (1),
B3aMMOJICHCTBHE KpaxMaJia ¢ HOJIOM), U3YYCHHE CBOMCTB PaCTBOPA YKCYCHOM KHUCIOTHI

OK 01
OK 02
OK 04

Pa3znen 6. A3oTconepxkaiye opraHnyecKkue coeIuHeHus

o

Tema 6.1.
AMWHEL.
AMMHOKHCJIIOTHI.
benkn

Copep:xaHue y4eOHOro MmaTepuaja

o

AMWHBI: METWJIAMUH — TPOCTEHIIMN MPEICTaBUTEIb aMHHOB: COCTaB, XUMHYECKOE CTPOEHUE,
(bM3UYecCKre U XUMHUYECKUE CBOMCTBA, HAXOXKCHUE B PUPOJIE.

AMMHOKHUCIIOTH Kak aM@oTepHbIe oOpraHuyeckue coeAuHeHHs. DHU3UYECKHEe M XUMHUUYECKHE
CBOWCTBA aMHUHOKHUCIOT (Ha MpuUMepe TJuIMHA). buoslormueckoe 3HAYE€HHWE aMHUHOKHCIIOT.
IlenTuael.

benku kak mpuponnsie monumMepsl. [lepBuuHas, BTOpUYHAsE U TpPeTUYHAs CTPYKTypa OEIKOB.
XUMUYECKUE CBOMCTBA OEIKOB: THIPOJIN3, ACHATYpaIusl, KAYeCTBEHHbIE peakluu Ha OelIKu

JlaGopaTopHO-IPAKTHYECKHE 3AHATHUS

IIpaktnyeckas padora Nel(. «CBoicTBa a30TOCOAEPKALIUX OPraHUUYECKUX COCTUHEHUI.
dusnyueckue U XMMUYECKHE CBOMCTBA aMMHOB (PEaKLIUU C KUCIOTaMHU U TOPEHHUs1) 1 aMUHOKUCIIOT
(na mpumepe rimuuHa). HaOnroneHue u omucaHue JE€MOHCTPALMOHHBIX ONBITOB: JIEHATypalHs
O€JIKOB NPH HarpeBaHHM, IIBETHBIE PEaKIIUU OCJIKOB

OK 01
OK 02
OK 04

Paspnen 7. BbicokOMOJIEKYISIpHbIE COeIMHEHUS
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Tema 7.1. Conepxxanue yueOHOro Marepuasa OK 01
[nacT™accsl. JIaGopaTopHO-NpaKTHYECKHE 3aAHATHSI OK 02
Kay4yku. Bonokna [pakTuueckas pabora Nell. «CuHres, aHamu3 M KilacCMQUKALKUs BBICOKOMOJIEKY/ISPHBIX OK 04
COCIMHEHU I I[IK 1.4
OCHOBHBIE TIOHATUSI XUMHH BBICOKOMOJICKYIISIDHBIX —COEIMHEHHHA: MOHOMEp, IOJIUMED, IIK 2.3
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPU3ALINM, CpeIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJIMMEPHU3aUs U MOJTUKOHICHCALIHSL.
O3zHakomJieHHe ¢ oOpa3laMu NPUPOJHBIX M HWCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4dyKOB:
mIacTMacchl (MOJMATUIICH, MOJIMIPOIWICH, MOJIMBUHWIXJIOPU, MOJMCTUPONI); HATypalbHBIA U
CHUHTETHYECKUE Kaydyyku (OyTaJueHOBBIH, XJIOPOMPEHOBBI M W3ONPEHOBBIN); BOJOKHA
(HatypanbHBIe (XJIOTMOK, IIEPCTh, WIENK), HCKYCCTBEHHBbIE (aleTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHYECKHE (KalpoH U JIaBCaH)
KonTposabHass pabdora C .
3 TPYKTypa M CBOWCTBA OPraHMYECKUX BelecTB (1Mo pasnuenam 3-7)
IIpodeccnoHabHO OPUEHTHPOBAHHOE COepKaHMeE (COAePKAHUE PUKJIATHOTO MOLYJIs1)
Pa3nen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM JeSITEJILHOCTH Y€JI0BEKA OK 01
Tema 8.1. Conep:kanue y4eGHOro MaTepuaJia OK 02
XuMu4ecKue [IpaBuna 5KOJOTHYECKH 1€1ecO00pa3HOro TMOBEACHHS B OBITY W TPYIOBOM AEATEIbHOCTU OK 04
TEXHOJIOTUH npodeccun 15.01.05 Cpapuiuk (pydyHOH M YaCTUYHO MEXAaHU3MPOBAHHOW CBApKH (HAIIaBKH) B OK 07
B NOBCETHEBHOM | TIETISIX COXPAHEHHsI CBOETO 3JIOPOBbS M OKpYXKAIOMIEH NPUPOJHON CpE/bl, OMAaCHOCTh IK 1.4
U 1podeccCHOHATIbHOM| BO3JACHCTBUS HA JKUBBIC OpPraHU3Mbl OPraHHYECKMX  BEIIECTB  OTMACIBHBIX  KJIACCOB IIK 2.3

ACATCIBbHOCTH YCJIOBCKaA

(YyrneBoopoibl, CHUPTHI, (PEHOJIBI, XJIOPOPraHWYECKHE HPOU3BOJHBIE, albAETHABl U Ap.),
M0Ka3aTellb MPEIeNIbHO JIOMYCTUMON KOHIIEHTPALMK U €ro UCIOJIb30BaHUE.

Ponp xumum B oOecrieuyeHMM SKOJOTMYECKOM, SHEpreTMYecKod M muieBod Oe30macHOCTH,
pa3sBUTUM  MEIULUHBI, CO3/JaHUM HOBBIX MaTepuajgoB (B  3aBHUCHUMOCTH OT BHJA
poeccCHOHANBHON 1€ TEIbHOCTH ), HOBBIX UCTOYHUKOB 3HEPIuM (aJIbTEpHATHUBHbIE UCTOYHUKU
sHeprun). IloHATHE O HayuyHBIX MeTOJaX IO3HAHMS BEIIECTB W XUMHMUYECKHX PEaKIMM.
[IpencraBnenus 00 OOMMX HAayYHBIX MPUHIMIAX MPOMBIIUIEHHOTO IMOJy4eHHUs Ba)KHEHIIUX
BElIECTB (Ha NpuUMepax MNpPOM3BOJCTBA aMMHaKa, CEpHOM KHCIOTBI, MeTaHoja) mpodeccuu
15.01.05 Capuuk (py4HOl ¥ YaCTUYHO MEXAHU3UPOBAHHON CBapKHU (HAILIABKH).

XuMHUsL M 3/I0pOBbE 4YEJIOBEKAa: TpaBmyia 0e30MacHOr0 HCMOJIb30BAaHUS JIEKAPCTBEHHBIX
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MpernapaToB, OBITOBOW XHMUH B IOBCEAHCBHON KU3HU.

JlabopaTopHO-IpaKTHYeCKHEe 3aHATHS

[Ipaktuyeckas pabora Nel2. «I[IpuMeHeHHE XMMHUYECKMX BEIIECTB M TEXHOJOTHH C y4eTOM
npodeccun 15.01.05 Capimuk (pyqHOH ¥ YaCTUYHO MEXaHU3MPOBAHHOW CBAPKHU (HAILIABKH).

Pemrenne kelc-3a1ad 1Mo TeMaM: IIMINEBBIE IIPOAYKTHI, OCHOBBI PAllMOHAIBHOTO ITHTaHWS,
BAKHEWIIME CTPOUTENBbHBIE M  KOHCTPYKIMOHHBIE MAaTE€pHUajbl, CEIbCKOXO3AMCTBEHHOE

MPOU3BOJICTBO, KPACKH, CTEKJIO, KepamMuKa, MaTepuaibl i DJIEKTPOHWUKH, HaHOMaTepHUabI, 4
TCKCTHJIBHBIC BOJIOKHA, HWCTOYHUKH OHCEPTHUH, OPraHUYCCKUC W MHHCPAJIBHBIC yI[06p€HI/I$I,
JICKAPCTBCHHBIC U KOCMETUYCCKUEC MTPEIaparhl, ObITOBas XUMHUA, MaTCPpHAJIBI U3 UCKYCCTBCHHBIX U
CHUHTCTHUYCCKHUX BOJIOKOH.

3amura: IlpencraBnenue pe3yabTaTOB peImICHHWs] Keic-3amad B GopMe MHHH-JIOKIAaa
(moryckaeTcs UCIOb30BaHNe rpadUIECKUX M MPE3CHTAITMOHHBIX MAaTEPHAIIOB)

Bcero 72
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3. YCJIOBUSA PEAJIM3AIIAU IPOTPAMMBI OBIIEOBPA3OBATEJBLHOM

JUCHUIINHBI

3.1. Tpeﬁonalmﬂ K MUHUMAJIBbHOMY MaT€PHAJIbHO-TEXHUYCCKOMY o0ecnevYeHuIo

JUia peanu3anuy MporpaMMbl JTUCHUIUIMHBI MPEAYCMOTPEH: y4eOHbIH KaOMHET XUMHH,

BKJIIOUasl yUEOHYIO XMMHUECKYIO J1a00PaTOpHIO.

DddexTrBHOCTD TIpeoaBaHms 00ICO00pa30BaATEIHFHON JUCIUTUTHHBI « XUMUS 3aBUCUT

OT HaJIW4YHA COOTBCTCTBYIOLICIO MATCPHUAJIBLHO-TCXHUYCCKOTO OCHAIICHMA. D10 00BICHICTCS

0COOEHHOCTSIMH TUCHMIUIMHBL, B TIEPBYIO O4Yepelb, €€ OKCIEPUMEHTAIBLHBIM XapaKTepoM,

HIMPOKUM CHEKTPOM INPUMEHEHUS U MPAKTUYECKON 3HAYUMOCTBIO.

MarepuanbHO-TeXHUUYECKOe oOecrieueHne kKabuHeTa XMMUHM U XUMHUYECKOH aboparopun

BKIIIOYACT: CIICHUAIM3NPOBAHHYIO MeOeIb U CHCTEMBI XpaHCHHA, TCXHUYCCKHUE U 3JICKTPOHHBIC

cpeacTBa OOYyYeHHs, JIEMOHCTPALMOHHbIE Yy4eOHO-HarJsigHble IMOCOOMS, JAEMOHCTPALMOHHOE

o0opynoBaHHEe W TMPUOOPHI, JTabOPATOPHO-TEXHOJOTHYECKOE 00O0pynoBaHHE, JTabOPATOPHYIO

XMUMHUYECKYIO0 TIOCYyay, MoJenu (0ObeMHble U IUIOCKUE), HaTypajbHble OOBEKTHI (KOJUICKIUH,

XUMHUYECKHE PEAKTUBBI), 000pyA0BaHUE JTAOOPAHTCKOM.

Crnenunanu3upoBaHHas Medesib M CHCTeMbl XpPaHEeHHUsI

1 | Cron nabopaTOpHBI I€MOHCTPAIITMOHHBIN (C 3aIUTHBIM, XUMOCTOMKHUM U TEPMOCTOHKHM
MOKPBITHEM, PAKOBUHOM, MOIBOJIKON U OTBEJICHUEM BOJIbl, CAHTEXHUKOM,
AIEKTPUICCKIMU PO3ETKAMHM, aBTOMATAMH aBAPHIMHOTO OTKITIOUEHUS TOKA)

2 | Ctos naGopaTOpHBIN AEMOHCTPAIIMOHHBIA C HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOUKUM H
TEPMOCTOMKHUM MOKPBITHEM)

3 | Cros yueHHUYECKH JTabOPATOPHBIN, PETYIHPYEMBII IO BBICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM U TEPMOCTOUKHUM MOKPHITHEM, PAKOBUHOHN, OOPTHUKOM TI0 HAPYKHOMY
Kparo, MOJIBOJIKON ¥ OTBEICHUEM BOJIbI, 1 CAHTEXHUKOM)/CTOJ yUeHUUYECKUM,
perynupyemMblii o BbicoTe (MpuoOpeTaeTcs TOJbKO MPU HATMYUU CIIEIUATBLHOTO
J1a00PaTOPHOTO OCTPOBHOTO CTOJIA) (110 KOIUUECBY 00YUaArOUUXCS)

4 | Ctyn yYeHHUECKHUH (10 Konuuecmasy o0yuaroujuxcs)

5 | Oruerymurens

6 | Hocka kiaccHasi/PenbcoBast cucteMa ¢ KJIIaCCHOM U MHTEPAaKTUBHOM JOCKOM
(mporpammHoOe obecrieueHue, IPOeKTOp, KPEeIieH!s] B KOMILIEKTE)/MHTepaKTUBHON
MaHeJbI0 (MporpaMMHOE 00ecIieYeHuEe B KOMILICKTE)

7 | Cron ¢ suKamMu Ajisl XpaHeHUs1/TyMOoH (pabouee mecmo npenodasameisi)

8 | Kpecno oducnoe (pabouee mecmo npenooasamens)

9 | Jlocka npoOkoBasi//{ocka MarHuTHO-MapKepHas

10 | Cucrema (ycTpoilcTBO) AJIsl 3aTEMHEHUS] OKOH

11 | [lIxad BBHITSHKHON TAaHOPAMHBIN

12 | Hlkad mis xpaHeHus yueOHBIX MOcoOui

13 | Anreuka yHuBepcanabHas IJ1s OKa3aHUs ePBOM METUITMHCKON TTOMOIIN

TexHuuyeckue cpeacraa

1 | MHOroyHKIIMOHAIBHOE YCTPONHCTBO/IPUHTED

2 | aTepakTUBHBINA TPOTPAMMHO-AIIAPATHBIN KOMITJIEKC MOOUJIBHBIN MIIA CTAIIHOHAPHBIN
(mporpammHOe obecrieueHue, IpoeKTop, KperieHne B koMmiekre)/PeiapcoBast cucrema ¢
KJIACCHOM U MHTEPAKTUBHOM JOCKOH (IIporpaMMHOE o0ecreueHue, MPOeKTOp, KpereHne
B KOMIIJIEKTE )/ MHTEPAKTUBHON MaHEeNbI0 (porpaMMHOE 0OecTieueHrne B KOMIUICKTE)

3 | IlepcoHanbHbli KOMIIBIOTED € IepUdepueit/HOYTOYK (JIMIIEH3MOHHOE IPOTrPaMMHOE

oOecrieyeHue, 00pazoBaTEIbHBIN KOHTEHT U CUCTEMa 3alUThI OT BPEIOHOCHOMH
uHpopMaluy, nporpaMmMHoe odecrieuenue Uit tuppoBoii 1adbopatopuu, ¢
BO3MO’KHOCTBIO OHJIAMH-0ITpOca)
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3.]16KTPOHHBIe Cpeacrea Oﬁy‘leﬂlflﬂ

OnextpoHHbIe cpeacTBa oOydenus/MuTepakTuBHbIe ocoOus/OHnaifH-Kypesl (10
paszoenam pabouell npocpammbl)

I[eMOHCTpaIII/IOHHLIe y‘leﬁHO-HaFJIﬂ}IHBIe nmocoous

CrnoBapu, CIpaBOYHUKH, SHIUKIIONEIUS (10 XUMUYECKUM HAYKAM)

Kowmriext IOPTPECTOB BCIIMKNX XUMHWKOB

TTocoOus HArJISAIHOM KCIIO3ULIUA

AIWIN|F

[lepnoanueckas cucrema xumudeckux anemeHtoB JI.1. MenneneeBa

Cneuuamnuponaﬂﬂaﬂ Me0eJIb M CHCTEMbI XPpaHCHUSA MJIsd XHUMHYECKOH naﬁopaToplm

1

JlaGopaTopHbIi OCTPOBHOM CTOJI (IBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIBEM, C MOJCBETKOM U AJIEKTPUUECKUMH PO3ETKaMHU,
MOABOJIKOM M OTBEIEHUEM BOJIbl, 1 CAHTEXHUKOM)

Cryn n1abopaTopHBI, peryIupyeMslil o BbICOTE

Crton mabopaTopHBbIid IEMOHCTPAIIMOHHBIH (C 3aIUTHBIM, XUMOCTOMKHM M TEPMOCTONKHUM
MOKPBITHEM, PAKOBUHOM, MOIBOJIKON M OTBEJICHUEM BOJIbl, CAHTEXHUKOM,
AIIEKTPUYECKUMHU PO3E€TKAMU, aBTOMATaMH aBAPUIHOTO OTKIIOYCHUS TOKA)

Crton mabopaTopHBbIiA IEMOHCTPAIIMOHHBIN C HAJICTPONKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM)

Crou ¢ smuKamMu 17151 XpaHeHUs/TyMOoi

(o]

Kpecno odpucnoe

\l

Ornerymurenb

JleMoHcTpalMOHHOE 000PY/I0BAHNE U TPUOOPHI /I KAOMHETA U JIAa00paTOpuu

Becs1 anektponnbie ¢ USB-niepexoiHuKoM

CTOJMK NOIbEMHBIHI

Lentpudyra nemMmoHcTpaoHHas

[lITaTuB 1eMOHCTPAIMOHHBIN

Anmnapat JJig NpOBEJECHUS] XUMUYECKUX PEaKIni

Annapat Kunmna

DBIUOMETP

['openka yHuBepcanbHast

OO N0 IWIN -

[Tpubop 1t UILTIOCTPAIIMHU 3aBUCUMOCTH CKOPOCTH XUMHUYECKHUX PEaKIUi OT YCIOBUN
OKpPY’Kalollel cpeJibl

10 | HaGop st iieKTpon3a 1eMOHCTPAIIMOHHBIN

11 | ITpuGop /y1st ONIBITOB IO XMMHUU C DJICKTPUUECKUM TOKOM (J1a00paTOPHBIN)

12 | ITpuGop /i OKUCIEHUS CIUPTA HAJ METHBIM KaTaIu3aTOPOM

13 | IlpuGop 11 nosydeHus TaJouI0aIKaHOB JeMOHCTPAllMOHHBIN

14 | ITpuGop 1uig noJSy4eHUs] PACTBOPUMBIX BELIECTB B TBEPJIOM BHJIE

15 | YcranoBka [uist QUIBTPOBAHUS MOJI BAKYYMOM

16 | IlpuGop 11 onpeneneHus: cocTaBa BO3ayxa

17 | 'azoananu3aTop KUCIOPOAa U TOKCHYHBIX Ta30B ¢ MUGPOBOM MHIMKAITUEH TTOKa3aTenen

18 | ITpuOop A5 MIUTIOCTPALIMHU 3aKOHA COXPAHEHUSI MacChl BELIECTB

19 | YcranoBka JUIsL TICPETOHKU BCIICCTB

20 | bapomerp-anepousa

21 | HaGop st u3y4eHus BOJIOPOTHON SHEPreTUKH

22 | pH-metpsl (Oonoanumenvroe sapuamusnoe obopyodosanue)

JlabopaTopHO-TexXHOI0THYECKOEe 000pyA0BaHME [JIsi KaOMHeTa M J1adopaTopun

[TpuGop 1i1st mosrydeHus rajJouJ0aNKaHOB U CI0XKHBIX 2(pUpOB 1a00paTOPHBIH

KonOonarpesatens

DNEeKTpOIInTKa

BAIWIN|F-

bans komOnHMpOBaHHAas J1abopaTopHast
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Beckhr JJI ChIITYYHUX MAaTCPUAJIOB

[TpuGop 115t MoJTydeHHs ra3oB

CrniuproBka JlaboparopHas

MarnurtHas Memanka

Mukpockomn uppoBol ¢ pyKOBOACTBOM MOJIB30BATENsI U IOCOOMEM IS yHaITUXCsl

HaGop 11st yncTky onTHKA

HaGop nocynp! a1 peakTuBOB

HaGop mocynbl u npuHaaneKHOCTEH 17151 paboThl ¢ MaJTbIMHU KOJIMUYECTBAMH BEIIECTB

Habop npuHaaiexxHocTel 411 MOHTa)a NPOCTEUIINX TpUOOPOB IO XUMHH

Habop nmocyiel ¥ IpuHAUIEKHOCTEH U3 IponHIeHa (MUKPOJIadopaTopusi)

.JIaﬁopaTopHaﬂ XUMHYECKas nmocyaa nJis Ka0uHeTa u naﬁopaTopml

KommekT k0510 1eMOHCTPallMOHHBIX

Ha6op npobok pe3nHOBBIX

ITepexon CTEKIITHHBIN

[Tpobupka Bropiia

[IpoOupka 1ByXKoJIeHHas

CoenMHNUTENb CTEKIITHHEIN

3aKUM BUHTOBOU

3axxum Mopa

OO (N0 WIN -

[Inaur CUIUKOHOBBIN

[EY
o

KoMmiekT cTeksIsHHOM nocy/pl Ha Nutndax 1eMOHCTPaIlMOHHBIH

-
[N

Jlo3upyroriee yCTpOWCTBO (MEXaHUIECKOE)

[E=N
N

KommuiexT uznenwuii u3 kepamuku, dapdopa u dasaca

[N
w

Kommiext noxex hapdopoBsix

[
N

Komrmuiekt MepHBIX K0JI0 Majoro oobema

[N
a1

KomrmiekT MepHBIX K0JI0

[N
[op}

Komriext MCPHBIX HUJIMHAPOB IMJIACTHKOBBIX

[N
\l

Komrmiexr MCPHBIX HUJIMHAPOB CTCKIITHHBIX

=
oo

Komriexr BOPOHOK CTCKJIIHHBIX

=
O

KomrmiexT numeTox

N
o

KoMmiekT cTakaHOB IIACTUKOBBIX/CTEKISHHBIX

N
[l

KoMmIuiexT ctakaHoB XUMHUYECKUX MCPHBIX

N
N

KomIuiexT crakaHYnkoB JJIs1 B3BCIIHUBaAHUA

N
w

Komrmiexr CTYIIOK C INIECTUKaAMU

N
~

Habop mmareneit

N
o1

Habop nuHIIeTOB

N
o3}

Hab6op yamex [Terpu

N
-~

TpyOka crekisiHHAs

N
oo

DKCUKATOP

N
©

Yama KpUCTaJUIM3allMOHHAaA

w
o

II{umiiel TUreNnbHBIE

w
e

broperka

w
N

[Tpo6upka

w
w

banka nmog PCAKTHUBELI ITOJIMDTUIICHOBAA

w
~

banka nmog PCAKTUBLI CTCKIIIHHAA U3 TCMHOT'O CTCKJIA C HpHTepTOﬁ HpO6KOI>i

w
o1

Habop CKISTHOK 111 paCTBOPOB PEAKTHBOB

w
(o3}

ITamouka cTeKIsSHHAas

w
by

[taTuB s mpoOUPOK

w
(e}

Kommuekr CpCACTB JIA I/IHI[I/IBI/IIIyaJ'IBHOI\/'I 3alIUThI

w
©

Kommiekr TCPMOMCETPOB
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40 | CymmuipHas maHenb JUis HOCYbI

41 | GunbpTpoBaNbHAS OyMara/QuIbTpel OyMaxXHbIC (OONOJHUMENIbHOE 8APUAMUBHOE
obopyoosanue)

Mopaean (00beMHBIE U IJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIeKIHN, XMMUYeCKHe
peakTHBbI) 1Jis1 KaOuHeTa 1 J1a00paTOPUu

KomrutekT mozeei KpucTaJlImyeCKUX peeToK

Moiesb MOJIEKYIIBI OelTKa

HaGop st MmogenupoBaHusi CTPOCHUSI HEOPraHMUECKUX BEIIECTB

Habop m1s MmoenupoBaHusi CTPOCHHSI OPTraHMYECKUX BEIIECTB

HaGop 11 MoieupoBaHysl CTPOEHHsI aTOMOB M MOJIEKYII

HaGop 11 MoIeIupoBaHMsl AEKTPOHHOIO CTPOEHUS aTOMOB

KoMIuiekT KoJuieKumn

O NO|OTD|WIN -

KoMmirekT XumMraeckux PCAKTHBOB

OobopynoBanue JJa0OPAHTCKOI KaOUHETa XMMHUH

Crou ¢ smuKamMu 17151 XpaHeHUs/TyMO0i

Kpecno odpucnoe

Crton m1abopaTopHBIA MOCUHBII

CYIHI/IJ'IBHaﬂ MaHCJIb JJId MMOCYbL

[lxad s xpaneHus: yaueOHbIX TOCOOMIA

[xad as xpaHeHUs XUMUIECKUX PEAKTHBOB

[lxad s xpareHus: 1abopaTopHOI MOCYABI/IPHOOPOB

Hlkad BBITSKHON

OO|INO OB IWIN| -

JlaGopaHTCKHil CTOJ

[ERN
o

Ctyn nabopaToOpHBINA, PETYIUPYEMBIH TI0 BHICOTE

-
-

DJIEKTPUYECKUI aKBAIUCTUILIATOP

[ERN
N

[xad cymuapHbIN

[ERN
w

Pe3nHoBBIE IEpUATKH

|—\
o~

KommuiexT epieit 11t MbIThsI 1Ta00paTOPHOI MOCYABI

3.2. UudopmannonHoe odecriedeHue 00yueHust

Jlig peanuzanuu MporpaMMbl TUCHUILUIMHBI OMOIHOTEYHbIH (OHJ MMEeT meyaTHbIe U
AIIEKTPOHHbBIEC YUEOHUKH.

OcHoBHas1 IuTepaTypa

1. AndunorenoBa, W. B. Xumusa: y4eOHUK © TPAKTUKYM Ui CPEIHETO
npodeccuoHanpHoro oopazopanus / M. B. Audunorenora, A. B. badkos, B. A.IlonkoB. — 2-¢
u3a., ucop. u gon. — Mocksa: M3natensctBo FOpaiit, 2022 — 291 c.

2. leronuxuna, H. A. O6mas xumus: yaeOuuk ans CIIO / H. A. Hleronuxuna, JI.B.
MunaeBckas. — Cankr-IletepOypr: Jlans, 2023 — 164 c.

3. Hukonbckuit, A.b. Xumusi:yaeOHUK U TPAKTUKYM JJIs1 CPEAHEro MpoQecCrOHATbHOTO
oOpa3zoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e uzp.,nepepal. u non. — Mocksa:
W3parensctBo FOpaiit, 2022 — 507 c.

4. Xumus: yueOHUK Ui cpefHero npodeccuoHanbHoro oopazosanus / FO. A.JleGenes, I
H. ®anees, A. M. I'ony6es, B. H. [llanosai; mox o6meii pexakmueii I'. H.daneesa. — 2-e us.,
nepepad. u gon. — Mocksa: UznarensctBo FOpaiit, 2023 —431 c.

JonosHUTeILHAS JJUTEpPATypa
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1. Xumus. 10 kmace. Yrayonéunslii yposens : yueonux/ B.B. Epemun,H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. —M.: Ilpocsemenue, 2022 —
446, [2] c.: n.

2. Xwmusa. 11 xmacc. YruyOnéuuslii ypoBenb : yueOnuk/ B.B. Epemwun,H.E.
Ky3smenko,A.A. Ipo3nos,B.B. Jlynun; mox pen.B.B. Jlynuna. [Ipoceemenue, 2022 — 478, [2]
C.: WL

3. Xumus. Yray6nennslil ypoBenb. 10—11 kmacesl: pabouas nporpamma k jinHuun YMK
B.B. Jlyauna: y4yeOHO-MeToquueckoe nocodue / B.B. Epemun,A.A. Jlpo3nos, 1.B. Epemuna,
3.10. Kepumos. — M.: Jlpoda, 2023 — 324, [1] c.

4. Metonuueckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Kyspmenko,B.U.
Tepenuna, A. A. [Ipo3noBa u np. «Xumus. YriyOneHHslld ypoBeHb». 10 kiacc B.B.Epemun,
A.A.Jlpo3nos, N.B.Epemuna. — M.: Ipoda, 2023-339 c. : u.

5. Meroauueckoe mnocobue k yueOHuky B. B. Epemmna, H. E. Kyspmenko, A.
A.Jlpo3noBa u ap. «Xumus. YriayoneHusid ypoBeub». 11 kmacc / B. B. Epemun, A.A.Jlpo3aos,
N.B. Epemuna, H.B. Bonkoa. — M.: [Ipoda,2023 — 423 c. : ui.

6. I'ycera, E. B. Xumus mns CIIO: yuebno-metommueckoe nmocodue / E. B.I'yceBa, M. P.
3uranmuna, [[. . Kynukosa. — Kazans: KHUTY, 2023 — 168 ¢. —ISBN 978-5-7882-2792-4.
—  Texer: onextponnsrd // Jlamp : 21meKTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/196096 (nartaoOpamienus: 14.10.2023). — Pexum mocryma: s
aBTOPH3. NIOJIb30BATEIICH.

7.Yepnukosa, H. FO. Xumus B 10CTymHOM H3JIOKEHUU: yueOHOEe Tocodue st cro / H.
1O. YepnuroBa. — 2-e m3a., crep. — Cankr-IletepOypr: Jlans, 2022 — 316¢c. — ISBN 978-5-
8114- 9500-9. — Tekcrt: anexkTpoHHBIN // JlaHb: AnekTpoHHO-OMOMMOoTEeYHas cuctema. — URL:
https://e.lanbook.com/book/195532 (maraoOpamenus: 14.10.2022). — Pexum pocrtyma: s
aBTOPU3. MOJIL30BATEIICH.

8.1lleBnunpina, JI. B. Xumus: yaeobnoe nmocooue / JI. B. llleBaunpina, A. . AmapueB. —
HoBocubupck: HI'TY, 2022 — 92 ¢. — ISBN 978-5-7782-3345-4. —TekcT: 3JIEKTPOHHBIN //
Jlanb: snexTpoHHO-OMOMMoTeyHas cuctema. — URL:https://e.lanbook.com/book/118505 (mara
obOpamenus: 14.10.2022). — Pexum goctymna: ajisi aBTOPHU3. MOJIb30BATEICH.

9 bmunos, JI. H. Xumus: yueonuk ans CIIO / JI. H. bounos, W. JI. Tlepdunosa,T. B.
CokonoBa. — 2-e u3a., crep. — Cankr-IlerepOypr: Jlanp, 2023 — 260 ¢. —978-5-8114-7904-
7.—TexcT:aneKkTpoHHBIN//JIaHb:JIEKTPOHHO-OMOINOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/167183 (mara oOpamienus: 14.10.2023). — Pexum moctyma: ajist
aBTOPU3. MOJIb30BATENCH.

10. T'abpuensin, O. C., JIsicoBa, I'. I'. Xumus: kaura uist npernogaBaTens: y4e0.-MeTo.
nocooue. — M. Akagemus, 2023 - 332 c.

11. Yepnukosa H. 1O., Mewmepskosa E. B. Pemaem 3agaun no XMMHHA CaMOCTOSITENIBHO:
yuebnoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa — Canxkt-IlerepOypr: Jlans, 2022 —
328 c. 12. Pe3nukoB B. A. COOpHMK ynpaXHEHUH U 3a7a4 MO OPraHMYEeCKON XUMHH: yueOHOe
noco6ue / B.A. Peznuko — Cankr-IlerepOypr: Jlans, 2022 — 226 c.

13. Kamyctuna A. A., Xanpuenko W. I'., JIubanos B. B. OO6mas u HeopraHuyeckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JInbanos — Cankr-IlerepOypr:
Jlanp, 2023 — 152 c.

14. T'a6puensu O.C. Xumus: y4el. g ctya. npod. yueo. 3asenenuii / O.C.I'abpuensH,
N.T". OctpoymoB. — M., 2023.- 256 c.
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15. T'abpuensa O.C. Xumus a1t mpodeccuii u crenuaibHOCTeH TEXHUUECKOTO TPOQuIIs:
YUeOHUK JUISl CTY. yupexkaeHui cpea. mpod. oopazosanus / O.C.I'abpuensn, N.I'. Octpoymos.
— 4-e m3x1., crep. — M. : I3parenbckuii nenTp«Axanemus», 2023 — 272 c.

HNHuTepHeT-pecypcsl

1. hvsh.ru — XKypnan «Xumus B mKose.

2. https://postnauka.ru/themes/chemistry — nekumu no xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

3. Hayuno-momynsipHblii TpOEKT «DiIeMeHTHl OoiblmIol Hayku»((pu3uKa, XUMHUS,
MaTeMaTuKa, aCTPOHOMHSI, HAYKH O JKW3HU, HayKu o 3emiie). HOBOCTH HayKH, KHUTH, HAy4HO-
MOTYJISIPHBIE CTAThH, JICKIINH, SHIIKIOTICTUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) CaiiT Hay4HO-TIOMYJISIPHOTO KypHaJia
«IToreHunam». — paznen «XumMus».

5. http://gotourl.ru/4785  (http://www.hij.ru/)CaliT HayYHO-TIOMYJISIPHOTO  KypHajia
«XUMHS ¥ KU3HBY.

6. http://gotourl.ru/4786(http://www.chemnet.ru/rus/elibrary/)OTkpbiTast ~ 3JIEKTpOHHAsS
o6ubnuoreka xumuyeckoro mnoprana «Chemnet», conepxuT ydeOHble U HH(OPMAIMOHHBIE
MaTepHaIIbl IS IKOJIHHUKOB M YUUTEIEH.
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4. KOHTpOJIL H OICHKA pe3yJabTaToB O0CBOCHUHA 0611{606[)330B3T€J1])H0]71
AUCHHUIIIMHBI

KoHTpons u oOlLeHKa pe3ylbTaTOB OCBOEHHUS 0O0IIe00pa3oBaTeNbHON IUCHUIUIMHBI
PacKpbIBalOTCS Yepe3 MUCIHUILIMHAPHBIE pe3yJbTaThl, HAPaBICHHbIE HA (pOopMHUpOBaHHE OOLIUX
Y TIpOoeCCHOHANBHBIX KOMIIETECHIINH 110 pa3/iesiaM H TEMaM COJIepKaHusl y4eOHOTO MaTepHara.

Oob6masi/npodeccuonanbHast Pasnen/Tema Tun oueHoYHbIX
KOMIETEeHIHSA MEepONpPHUsSITHI
OK 01. Beibupats criocoObl penieHus Tema 1.1-1.7
3a/1a4 TPOPECCUOHAIBHON JeATEIHHOCTH Tema 2.1, 2.2
MPUMEHUTENBHO K pa3IMYHbIM KOHTEeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4 TectupoBanue
Tema 6.1 YcTHbIN onpoc
Tema 7.1 Pemenue pacuéTHpix 3a1au
Tema 8.1 HabGmronenue 3a xomnom
OK 02. Ucnosp30BaTh COBPEMEHHbIE Tema 1.2, 1.4, BBIMOTHCHIS MIPAKTHKO-
CpeJICTBA IIOKMCKA, aHAIM3a U 1.6,1.7 OPUCHTUPOBAHHBIX 3aTaHHN
MHTEpIpETAluy HHPOPMALUH, 1 Tema 2.1, 2.2 Ilpescrasnenne
UHPOPMALMOHHBIE TEXHOJIOTUH JUIS Tema 4.1, 4.2 pe3yJIpTaTOB
BBITOJIHEHHS 33714 MPO(ECCHOHATBHOM Tema 5.2-5.4 TPAaKTHICCKIX 1
NeATeNbHOCTH Tema 6.1 T1abopaTOPHBIX PadoT
Tema 7.1 IIpoBeneHne XMMHUYECKOTO
Tema 8.1 SKCIICpUMCHTA
OK 04. Tema 1.7 Brmosmenue
D deKTHBHO B3aUMOIEHCTBOBATH U Tema 2.1, 2.2 KOHTPOJIbHEIX
pabort mo
paboTaTh B KOJIEKTHBE U KOMaH/Ie Tema 4.1, 4.2
Tema 5.2-5.4 paszenaM JUCIUTUIAHBI
Tema 6.1 O1eHKa CaMOCTOSITEIIHHO
Tema 7.1 BBITIOJTHEHHBIX 33 JaHUN
Tema 8.1 3anuTa peneHus Kenc-
OK 07. CozneiicTBOBaTh COXpaHEHUIO Tema 1.7 3aja4 (¢ y1eToM 6}1,[[}’]].[61/1
OKpY’Kalolle cpebl, Tema 5.1 MpO(ecCHOHATLHON
pecypcocOepexeHuto, NpuMeHsITh 3Hanuss | Tema 8.1 JeATENLHOCTH) .
00 U3MEHECHUU KJIMMATa, TPUHITUITBI Brmomenue sajaHun
OEpEeKITMBOTO MTPOU3BOCTBA, IPHEKTHBHO TIPOMEKYTOHHOU
JICWCTBOBATh B YPE3BbIYAIHBIX CHUTYAIIUSIX arTecTati
IIK 1.4. Tema 8.1
IK 2.3.
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