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Pabouas mnporpamma yuebnoit mucrummuasl OJ.12 «Xumus» paspaboTaHa Ha OCHOBE
TpeOoBanuii  PenepaibHOTO  TOCYIAPCTBEHHOIO  00pa30BaTENbHOrO  CTaHAapTa  CPEIHEro
npodeccuonansHoro odpazosanus (panee — ®I'OC CIIO) ansa cnennansHocTH 38.02.03 OneparnmonHas
JeATEeILHOCTh B JIorUCTHKE, DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6 obOpa3oBaHuu B
Poccuiickoit ®enepanum»; [Ipukaza Munodpaayku Poccun ot 21.04.2022 1. Ne 257 «O06 yTBep)aACHUU
denepanbHOrO TOCYJApCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CpelHero mnpodecCHOHaIbLHOTO
oOpazoBanus», [Ipukaza Munnpocseuienus Poccun ot 24.08.2022 Ne 762 «O06 yrBepxkaenuu Ilopsinka
OpraHM3ali ¥ OCYIIECTBICHUS 00pa3oBaTeNbHOM NEATEIbHOCTH MO 00pa30BaTeIbHBIM MPOTrpaMMaM
cpenHero mpodeccrnoHanbHOTO OOpaszoBanus» (3apeructpupoBan 21.09.2022 Ne 70167); Ilpukasa
Munnpocemienus: Poccun ot 23.11.2022 Ne 1014 «O6 ytBepkaeHuu (enepanbHo oOpa3oBaTeIbHOM
nporpaMMbl cpeHero odmiero odpasoBanus» (3apeructpupoBano B Muntocte Poccun 22.12.2022 Ne
71763); Ilucekmom [lemapTameHTa rocyJapCTBEHHOH MOJUTHKA B chepe cpeaHero mpodeccuoHaIbHOTO
oOpazoBanuss u mnpodeccuoHanbHOro o0ydeHus ot 01.03.2023 Ne 05-592 «O HampaBieHUU
pPEKOMEHIalMi M0 peaau3aluu CpeIHero oo1ero oopa3oBanus B mpe/eiax 0CBOCHUs 00pa3oBaTeIbHON
IPOrpaMMBl CpEIHEro poeCCHOHATIBHOTO 00pa3zoBaHus»; MIPUMEPHO MIPOrPaMMBI
0011e00pa3oBaTeIbHOM JUCIUILTUHBL « XUMHUS» I MPo(ecCHOHANIbHBIX OpraHU3aIlHii.

CopnepxaHue MNporpaMMmbl pPEATU3yeTCcsl B IPOLECCE OCBOCHHS OOYYaIOUIUMUCS IPOrpaMMbI
MOJrOTOBKH CIIEI[MAJIMCTOB CpeIHEro 3BeHa 1o crenranbHocTy 38.02.03 OnepanronHas AesTeIbHOCTh B
Joructuke B coorBercTBrH ¢ TpedoBanusmMu OI'OC CIIO.

Opranusanus-paspadoruuk: HerocynapcTBeHHOE aKKpeIMTOBAHHOE HEKOMMEPYECKOE YaCTHOE
npodeccuoHaabHOe 00pazoBaTenabHoe yupexxaeHue «Cepepo-Kapkasckuit
TEXHUKYM «3HaHUE»

Pa3paboruuk: npenogasarens Kpussikosa T.1O.
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1. OBILIASI XAPAKTEPUCTUKA [TPUMEPHOI PABOYEN ITPOTPAMMBbI
OBILEOBPA30OBATEJIbHOM JIUCLIWITJINHBI

11. Mecro JIACLIUTIIIUHBI B CTPYKTyp€  OCHOBHOU npodeccuoHaATBLHOM
00pa30BaTeNbHON MPOrpaMMBbl

OoOmeoOpa3oBaTenbHas  AUCHUIDIMHA ~ «XUMHS»  SBISETCS  00S3aTENhbHOW  YacCThIO
001eo6pazoBaTesbHOrO MUKJIa oOpazoBarenbHol mporpammbl CITO B cootBercTBHE ¢ PI'OC 110
st cnermanbHocT 38.02.03 OneparnimonHasi AESITEIbHOCTD B JIOTHCTUKE

1.2. llenu u mmaHUpyeMbIe pe3yIbTaThl OCBOCHUS JUCIUTLINHBL
12.1. Ieanb o0meodpa3zoBaTebHON TUCIHIIMHBI
Lenb AUMCHMIUTAHBI «XUMHUS»: ¢HOPMHUPOBATHh y 00YUAIONMIUXCSI 3HAHUS M YMEHHUS B 00JIaCTH

sI3blKa, HABbIKK UX IIPUMCHCHHS B HpaKTquCKOﬁ HpO(bCCCHOHaHBHOﬁ ACATCIIBbHOCTH.

12.2. [lnarupyemsblie pe3yinbTaThl OCBOCHHS 00IIe00pa30BaTEIIbHON JUCIUTIINHBI B COOTBETCTBHH C
®dI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue NUCHUIUTHHA UMeeT npu popmupoBanuu U pazsutuu OK u T1K.



1.1.1. TInanupyemsie pe3yiabTaThl OCBOEHUS 001e00pa3oBaTebHOM qucuuiuinHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe

d1oC COO
Kon n [Inanupyemblie pe3ysIbTaTbl OCBOCHUS
HaVMEHOBAaHUE JUCIHUTUINHBI
(opMUpyeMbIX
KOMITETEHIIMI O61ue JlMCUMIUIMHADPH
15
OK 01. B yacTu Tpyq0BOrO BOCIIUTAHUSL: - BIQJACTh CHCTEMOM XUMHYECKMX 3HAHHH, KOTOpas BKJIKOYACT:
Bri6upath - TOTOBHOCTb K TpyaAy, OCO3HAHHC OCHOBOIIOJIATAlOIIME OHATUS (XUMHUYECKHUI DJIEMEHT, aTOM, JIEKTPOHHAs
CHoco0bI [IEHHOCTU MacTepCTBa, TPY10JIto0ue; oboiouka aroma, S-, P-, 0-3JEKTPOHHBIC OpPOWTANIM AaTOMOB, HOH,
peleHus 3agaqy TOTOBHOCTD K  aKTHUBHOM JiesSTeNbHOCTH| MOJEKYIA, BAJIEHTHOCTD, JJIEKTPOOTPULATEILHOCTD, CTEIICHh OKUCICHUS,
Hle)O(beCCI/IOHaHBHOI/I TeXHOIOTHYCCKOI u colayipHoM| XUMHYIECKasd CBA3b, MOJIb, MOJSpHas Macca, MOJISIDHBIA ~ 00BEM,
SITEJIBHOCTU %
i HAIPABIEHHOCTH, CIOCOGHOCTh MHULMHPOBATD, YIIIEPOAHBIA CKEIET, Q)yEIKuHOHanLHaa rpymnmna, pagukail, HW30Mepus,
IPUMCHUTCIIPHO H30MEPBI, TOMOJIOTHYECCKHUH PSIJI, TOMOJIOTH, YIII€BOAOPOIbI, KUCIOPOI- U
IUIAHUPOBATh 51 CaMOCTOSITEIBHO
K Pa3In4HbIX . A30TCO/ICpXKAIINE COCIUHEHHUS, OMOJIOTMUECKH AaKTHUBHBIC BEIIECTBA
KOHTEKCTaM BBITTOJIHATE TAKYIO NCATCIBHOCTS, (YraeBO/Ibl, KUPHI, OEJNKH), MOHOMEp, IOIMMEpP, CTPYKTYPHOE 3BEHO,
- MHTEPEC K pasIMiHBIM cepam BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KpUCTa/NIMYecKasi pelieTKa, THIIbI

Mpo¢eCcCuOHAIBHON IeATETbHOCTH,

OBiageHue YHHUBEPCATbHBIMU y4EOHBIMU
[MO3HABATEILHBIMH JCHCTBHSIMM:

4) 0a30BLIE JIOTHYECKHE JEUCTBUS:
CaMOCTOSATEIIEHO ¢dbopMynupoBaTh
AKTyallu3UpOBaTh MPOOJIEeMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM NpHU3HAK

niim
OCHOBaHUSI /Il CPaBHEHHUS, KIacCHU(PUKAIIUU
0000IICHMS;
OTIpeeTsATh eI  JCSATCIBHOCTH, 3a/1aBaTh,

MMapaMETPhI U KPUTECPHUU UX JOCTHUIKCHUA,
BLISABJISITH 3dKOHOMCPHOCTU U ITPOTHBOPCUNS B

[PACCMATPUBACMBIX SBJICHUAX,

XUMHUYECKUX pPEaKIUi (OKUCIUTEIbHO- BOCCTAHOBUTENbHBIE, 3K30-U
SHAOTEPMHUUYECKHE, PEAKIIUM MOHHOIO OOMEHa), pacTBOp, JIEKTPOJUTHI,

HEJJIEKTPOJIUTHI,  AJIEKTPOJIUTUYECKAs  JUCCOLMALNS,  OKHUCIMUTEID,
BOCCTAHOBUTEJb, CKOPOCTb  XMMHMYECKOM  PEAKLIHH, XUMHUYECKOE
paBHOBECHE), TEOPUU U 3AKOHBI (TEOpHUS XUMHUYECKOIO CTPOEHUs

oprannueckux BemniectB A.M. BbytiepoBa, Teopusi 3JI€KTPOIUTHUECKON
auccounanuu, nepuoguyeckud  3akoH .M. MeHnneneeBa, 3aKoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3BIK XUMUH,
(akTonoruueckue CBEACHHUS O CBOICTBaX, COCTaBe, IOJYYEHUU U
Oe3omacHoM HCII0JIb30BaHUH BaXHEHUIITHX HEOPTaHNUYCCKUX n
OpraHn4Y€CKUX BCIICCTB B 6BITy n HpaKTquCKOfI JCATCIIbHOCTH YCIIOBCKA,
- YMETh BBIABJIATH XapaKTEPHBIE NPU3HAKM U B3aMMOCBA3b M3YUEHHBIX
MOHATUM, MPUMEHITh COOTBETCTBYIOIIME IIOHATUS IIPU OMNMCAHHE
CTPOEHUS U CBOMCTB




- BHOCHTb KOPPEKTUBBI B JIEATENHHOCTD,
OIICHMBATh COOTBETCTBHE PE3YyJIbTaTOB IENSX,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;
- pa3BUBATH KPEATHBHOE MBINUICHHUE TP PEIICHUN
KU3HEHHBIX TIPOOIIeM
6) 6a30BbIC HCCIIEIOBATEILCKHUE ICHCTBUS:
- BIIQJICTh HABBIKAMHU Y4E€OHO-HCCIIEIOBATEIIbCKON
51 MIPOSKTHOM IESITEILHOCTH, HaBBIKAMH
paspeleHus mpoodieM;
- BBIABIATH TMPUYMHHO-CIICJCTBCHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIIBUIaTh TUIIOTE3Y €€
peIleHus, HAXOIUTh apryMeHThI IS
JI0Ka3aTelIbCTBA CBOUX YTBEPXKICHHI, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,
- aHAJIM3HPOBATH TOJYYCHHBIC B XOJIE PEIICHUS
3aJ]auyu  pe3yJIbTaThl, KPUTHYECKH OIECHUBATh HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSX
- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEICATCIIEHOCTH;
- yYMETh HWHTETPUPOBATH 3HAHUS U3

pa3HbIX IPEIMETHBIX 00JIacTel;
- BBIJIBUTATh HOBBIC UJICH, ITPE/JIaraTh
OpPUTHHAIILHBIC TTOIX0JIC ¥ PEIICHHUS,
- CIIOCOOHOCTDH MX MCIIOJIb30BaHUS B

MMO3HABaTEILHOM 1 COIlMaIbHOMN IMPAKTHUKE

HCOPTaHUYCCKUX U OPraHMYCCKUX BCHICCTB U HUX HpeBpameHHﬁ; BBIABIISATH
B3aUMOCBA3b XUMUYECKUX 3HAHUM C OHATUSAMH U IIPEICTABICHUSIMHU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMEThb HCHOJb30BaTh HANMEHOBAaHUS XHMHUYECKHX  COECAMHEHUI
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM W NPUKIAJAHOW XUMUHA H
TPUBHUAJILHBIC HA3BAHUA BaKHEHUIIINX BCIICCTB (BTI/IHCH, AllCTUJICH, INIMICPUH,
denon, Qopmanbaeru, YKCycHas KHUCIIOTa, TIWIUH, YTapHBIA Tas,
erIeKI/ICJII)H\/JI ra3, aMMHaK, ramcHas HM3BCCTh, HETallCHas HU3BECTh, IIUThCBaA
colla W JIPYTHX), COCTABIATH (POPMYIBI HEOPraHMYECKUX M OPTaHUYECKHUX
BCIICCTB, YPAaBHCHUA XHUMHUYCCKHUX peaKuHﬁ, OOBSICHITh HX CMBbICJI,
IMOATBCPIKAATh XapPaKTCPHBIC XUMHNYCCKHUC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIIMMU SKCIICPUMCHTAMU U 3AIIMCAMU ypaBHeHI/Iﬁ XUMHWYCCKUX
pEeaKLHnii;

- YMCTH YCTAaHABJIMBATb MNMPUHAAJICIKHOCTb H3YUCHHBIX HCOPraHMYCCKUX H
OpraHN4YC€CKUX BCHICCTB K OIMPCACIICHHBIC KJIaCCaM U IpyIlIiamM COGI[HHCHI/Iﬁ,
XapaKTCpHU30BaTb HUX COCTAB U BaXHEHIITHE CBOﬁCTBa; OIpCaAC/IsATL BUABI
XUMUYECKHX CBsi3el (KOBAJICHTHAsl, HOHHAs, METAJNIMYECKas, BOJOPOIHAs),
THUTIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIACCHPHUIIMPOBATH XUMHUECKHE
peakuuy;

- chopmupoBaTh TPEACTABICHHS: O XUMHYECKOW  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUpPA, POJIM XUMHUU B IO3HAHUS SBJICHUU
NpUPOAbl, B (QOPMHUPOBAHUU MBIIUICHUS W KYJIbTYpbl IJUYHOCTH, €€
(YHKITMOHATTBHONM TPAMOTHOCTH, HEOOXOIUMOM ISl pelIeHus] IPAKTHUECKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJIE;

- yMeThb NPOBOAMTH pacueThl M0 XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM
XUMHYECKUX  pEaKlMid ¢  HCIONb30BaHWEM  (U3MYECKUX  BEJIHYMH,
XapaKTePU3YIOIINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOIb30BATh
CUCTEMHbIE XMUMHUYECKHUE 3HAHUS JI1 MPUHSTHS PEIICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM




OK 02.
Mcnosb30BaTh
COBpEMEHHBIE
cpeacTa
owcka,
aHaIN3a 1
MHTEpIIpETALNS
MHpOpMaLUU 1
MH(pOpPMaIMOHHBI
TEXHOJIOTUU
ISt
BBITIOJTHEHHS
3agad
podeccuoHalb
HOW
NesITeNbHOCTH

B 0o06nacT IEeHHOCTH Hay4YHOT'O TIO3HAHMSL:
c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYROILICTO COBPEMECHHOMY YPOBHIO

pa3BUTHUS HAyKM U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jasnore KYJIbTYP,
CHOCOOCTBYIOLIETO OCO3HAHHME CBOETO MecTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHUE A3bIKOBOM U YUTATEIHbCKOU

KYJIbTYPbI KaK CPEACTBA B3AUMOACHCTBUS MEKITY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HaHME LIEHHOCTH HAy4YHOU JESATEIbHOCTH,
FOTOBHOCTb  OCYLIECTBJIATH  NPOEKTHYHO U
HCCIIEA0BATENIBCKYIO AESATENbHOCTD
UHJUBUYaJIbHO

U B IpyNIe;

Osnanenue YHUBEpCaIbHBIMHU y4eOHBIMU

IIO3HAaBATCIIbHBIMN HeﬁCTBHﬂMHI

B) pabota ¢ uHpOpMaIIHEHi:

- BIIaJICTh HaBBIKaMU TONy4eHUsI HHPOpMaIUU U3
HCTOYHHUKOB  PA3HBIX THUIIOB, CAMOCTOSATCIBHO
OCYIIECTBISATH MOUCK, aHAINU3, CHCTEMATH3AIUIO U
MHTEpIpeTanys UHGOpMaLUK pa3IMYHbIX BUIOB U
(dhopM TIPEICTABICHHUS; CO3/IaBaTh TCKCTHI B
pa3auuHbIX (QopmMaTax ¢ Y4eTOM HazHAYeHUS
uHOpMallUM U IENEBOW ayaUTOPHH, BBIOMpAs

- yMeTh IUIAaHUPOBaTb W  BBINOJHATH XUMHUYECKHH  SKCIIEPUMEHT
(mpeBpallleHusi OpPraHWYECKMX BELIECTB IPU HArpeBaHUHU, IOJyYCHHE
STUJICHA U U3y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJIbJCTUbI,
KpaxMall, YKCYCHYIO KHCIOTY; JAEHaTypauus O€JIKOB IpHU HarpeBaHuUM,
[[BETHBIC pPEAaKUUU OCNIKOB; TMPOBOAUTH pPEAKIMH HOHHOTO OOMEHa,
OTIpeNeNATh Cpelly BOAHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKLIMU Ha Cyibdar-,
kapOOHAT- H  XJOPUA-aHHOHBI, HAa  KAaTHOH  AaMMOHHS;  pelaTh
JKCIIEpUMEHTaJbHbIE 3anauu 1o TemMaMm "Meramisl" u "Hemeramnsl") B
COOTBETCTBUHM C IpPaBWJIaMU TEXHUKU OE30IIaCHOCTH IpH OOpalleHUU C
BEIIECTBAMM M JIabOpaTOpHbIe 000pPYJOBAaHUEM; IPEACTABIATh PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (popMe 3alicu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIupOBaTh BHIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

- YMEThb aHAJIM3UPOBATh XUMHUYECKYI0 HMH(POPMALHUIO, TMOJIy4aeMylo W3
pasHBIX HMCTOYHHMKOB (CPEICTB MaccoBOil mH(popmanuu, cetb VMHTEepHET u

Apyrue);

- BJQJIETh OCHOBHBIMU METOJAaMH HAy4YHOTO TIO3HAHUSA BEIIECTB U
XUMUYECKUX  sABJICHMM  (HAOMIO/eHHWe,  U3MEPEHHE,  DKCIEPUMEHT,
MOJICIIMPOBAHUE);

yYMETh MPOBOJUTH PACUYETHl MO XUMHYECKHUM (QOpMYIaM M YpaBHEHUSIM
XUMHNYECKUX peaxunﬁ C HCIIOJB30BaHUEM (i)I/ISI/I‘-IGCKI/IX BCJIMYHH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJibHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA [JIA MPUHATUA peHIeHI/Iﬁ B KOHKPCTHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHUEM




ONTUMAIIBHYIO (POPMY NPECTABICHUS U
BU3yaJIN3aLUU;

- OLCHMBATb  JIOCTOBEPHOCTH, JIETUTUMHOCTD
uHpOpMalUK, €€ COOTBETCTBUE TPABOBBIM U
MOPAJIBHO-3TUYECKUM HOPHAM;

- CIIOJIb30BaTh cpeacTBa MHPOPMALMOHHBIX
MHTEepHpeTanys HHPOPMALUU Pa3THYHBIX BHJIOB U
(bopM npencTaBieHus;

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX (opmarax c
Y4eTOM Ha3Ha4YeHHs WH(POpPMAUU U LEJIEBOi
ayAMTOpUH, BbIOUpas ONTUMAIbHYIO  (GopMy
IIPEICTaBICHUS U

BU3yalIM3alluu,
- OLICHUBAThb AOCTOBCPHOCTD,
JICTUTUMHOCTbD

PIH(bOpMaI_[I/II/I, €C COOTBCTCTBUC IIPpaBOBbBIM H
MOPAJIbHO-3TUYCCKUM HOPHAM;
- UCIIOJIb30BAaTbh cpeacTBa I/IH(bOpMaI_[I/IOHHBIXI/I

KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B pCIICHUHA
KOTHCTHUBHBIX W KOMMYHHUIIMOHHBIX

OpraHM3allMOHHBIX  33a7a4 €  COOIOJIEHUEM
TpeOOBaHUMN HIPrOHOUHKHU, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, peCcypcocOepexeHus, TMPaBOBBIX W

ATHYECKUX HOpPM, HOpa HH(POPMAIIMOHHOM
0€e30MMacHOCTH; - BIaJ€Th HaBBIKAMHA
pacro3HaBaHWs U 3aMUTHI HH(OPMAITUH,
MH(OPMAIIMOHHON OE30MaCHOCTH.




OK 04.

S dexTnBHO
B3aUHOJICUCTBO
BaTh U paboOTaTh
B KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATEILHOCTU U CaMOOIIPEJIEIICHHIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCJIeIOBATEIbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;
OBnazieHue yHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
NEUCTBUSIMU:
6) coBMeCTHAas IeATEIILHOCTB:
- TOHMMAaThb M HCIOJb30BAaTh IPEUMYILECTBY]
KOMaHIHOW ¥ UHJIMBUYaJIbHOU pabOThI;
- IPUHUAMATH LEIM COBMECTHOHN

NEeSTEeIbHOCTH, OPTAaHU30BBIBATH U
KOOPJAMHHUPOBATH JIEHCTBUS 110 €€
JOCTH>KEHUS: COCTAaBJISITH  IUIAH  JCHCTBUH,
pacnpenensaTb pojid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CYyKIaTh pe3ylbTaThl COBMECTHON paboThI;
- KOOPJIMHUPOBATH U BBITIOJIHATH PaboTy B
YCIIOBHSIX
peabHOTO, BUPTYabHOTO ¥ KOMOMHHUPOBAHHOTO
B3aHUMOJCHCTBUS;
- OCYIIECTBISITh TO3UTUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMYHBIX  CUTYaUUsIX, IPOSBIISATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATHBHBIM
OBnazieHue YHUBEPCATBHBIMUA  PETYJISTUBHBIMU
JEUCTBUSAMMU:
') MPUHATHE ce0s U APYTUX JIOJICH:
- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIIOAEH
MIPU aHAJIM3€ PE3yJIbTAaTOB JAEATEIbHOCTH;
- IPYU3HABaTh CBOE MPABO U MPABO APYTUX JHOIEH
Ha
OIIIMOKH,
- pa3BUBAThH CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULINH
JIPYroro 4enoBeKa;

- YMETb IJIAHUPOBATH U BBITOJIHATE XMMUUECKUN IKCIIEPUMEHT
(mpeBpalleHusl OpraHNYeCcKUX BELIECTB IIPU HArpeBaHUU, MOJyYeHHE ITUIIEHA
U U3y4YEeHUE €ro
CBOWCTB, KAUECTBEHHBIE PEAKLIUU HA JIbJETUbI, KpaXMaJl, YKCYCHYIO
KHCJIOTY;
JeHaTypanus OeKOB MPU HarpEeBaHUH, [[BETHHIC PEAKINH OCIIKOB; IIPOBOAUTH
peaknmMu HWOHHOTO OOMEHa, OIpEeNeNsiTh Cpedy BOJHBIX PacTBOPOB,
KaueCTBEHHbIE PEAKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA
KaTHOH
aMMOHHS; pelIaTh HKCIIEPUMEHTaIbHbIE 3a1auu 110 TeMaM "Meramsl" u
"HemeTtaybl") B COOTBETCTBUH C TIPAaBUIIAMU TEXHUKU O€30MACHOCTH ITPU
oOpallleHnH C BellecTBaMu U JabopaTopHble 000py10BaHUEM; IPEICTABIATh
pe3yibTaThl XMMHYECKOTO S3KClepMMeHTa B (opme 3amnucu
YPaBHEHMI COOTBETCTBYIOIMX PEaKUUi U (POpMyInpoBaTh
BBIBO/IbI HA OCHOBE 3THX
pe3yabTaToB




OK 07.
ConelicTBOBaTh
COXPAHCHUIO
OKpYy>Karoleu
CpeIbl,
pecypcocoepex
CHHUIO,
[IPUMEHSITh
BHaHUS 00
M3MEHEHUU
KIIIMaTa,
[TPUHIIUIIBI
OCPEIKITUBOTO
[IPOM3BOJICTBA,
P PexTUBHO
NIECTBOBAThH B
Ype3BBIYATHBIX
CUTYaIUsIX

B o6actu 53K0510rMuecKoro BOCIUTAHUS:

- c(hopMHPOBAHHOCTH 3KOJOTHYECKOU KYIBTYPHI,

MIOHUMAHUE BIIMAHUS COLHUAIBHO-D)KOHOMUYECKUX

IIPOLIECCOB  HAa  COCTOSHHME  IHPUPOJHOM U

COLIMATILHOM  Cpefbl, OCO3HAHHE TJI00ATBHOTO

XapakTepa dKOJIOTUYECKUX MPOOIIieM;

- IUIAHUPOBAaHUE MU OCYLIECTBJICHUE JECHCTBUU B

OKpY’KaloIlleW cpefe Ha OCHOBE 3HAHUA LeeH

YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCIIINX Bpe]|

OKpY>KalolleH cpele;

- YMEHHME TPOTHO3UPOBATH HEOJIArOMPUSITHBIC

SKOJIOTUYECKHE TOCIEACTBUA MNPEIPUHUMAEMBIX

JIEMCTBUM, IPEAOTBPALLATh UX;

- pacIIMpEHUE ONbITA ACATEIbHOCTH
9KOJIOTUYECKOM

HaIpaBJIECHHOCTH;

- OBJIa/ICHHE HaBbIKaMH y4eOHO-

HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU

JIEATEIIbHOCTH;

- chopmMupoBaTh MPEACTABICHHS: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XUMHH B TO3HAHUHU SIBIICHUN
IpUpOAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOIMMOM ISl pellieHus] TPaKTHUECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 3J0POBBIO U
MPUPOIHOM CpeJie;

- YMETb COOJIOJIaTh MpaBUJia FKOJOTUYECKU 11eJIeCO00Pa3HOro MOBEACHUS B
ObITY U TPYIOBOW AESATENLHOCTH B ILIENSX COXPAHEHHUS CBOETO 30POBBS U
OKpY)Karollel MPUPOJHON Cpelbl; YUUTHIBATh OMNACHOCTHb BO3JIECHCTBUS Ha
KUBBIE OPraHU3MBbI OIPENEICHHBIX BEIIECTB, MOHMUMAas CMBICI MOKa3aTels
MpeieIbHON JOMYCTUMON KOHIIEHTPAIHH
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2. CTPYKTYPA U COJEPXXAHUE OBIIEOEPA30BATEJIbHOM JUCLUATIIMHBIL « XUMUS»

2.1. OObeM TUCHUIIIUHBI K BUJIBI y4eOHOW paboThI

By yuebnol paboThl O6beM B yacax

O06Bem 00pa3oBaTeILHON MPOrPAMMBI JUCITUTITUHBI 78

B T.U.

OcHOBHOE coJiepKaHhe 70

BT. Y.

TeopeTHYecKoe 00yJIeHne 24

NPaKTUYECKUE 3aHATHS 36

nabopaTopHbIC 3aHATHS 10

KonTponbHbie paboThl 6

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COJIEpIKAHUE (COIepIKaHne 6

MPUKIIATHOTO MOIYJISI )

BT. 4.

TeopeThyeckoe 00ydeHue 2
4

MPAKTUYECKHE 3aHITHS

[TpomexxyTouHas arrectaius (3a4er) 2
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2.2. Temaruueckuil TUIaH U COACPIKAHUE TUCITUTITMHBI

HaumenoBanwue Conepxanne yaeOHOro MaTepuaia (OCHOBHOE U MPOPECCHOHATHHO-OPUEHTHPOBAHHOE), O6beM 1aCOR (dhopmupyemsbie
pa3zienoB U TeM nabopaToOpHBIE U MPAKTUICCKHUE 3aHATHS, IPUKIAHON MOTYITh KOMTIETCHITHH
1 2 4
76
OcHOBHOE coJiepKaHhe 70
Pa3znen 1. OcHOBBI cTpOEHHUS BEIIECTBA
8
6
Tema 1.1. OCHOBHOE COJIEPKAHHE OK
Crpoenne aToMOB | Tegperuyeckoe 06yueHHe 2 01
XUMHYECKHX = =
CoBpemeHHast Mojenb CTpoeHHs atoMa. CHMBOJIMYECKHH S3bIK XUMHH. XHUMHYECKUN SJIEMEHT.
SJICMCHTOB 1 DsekTpoHHas KoH(purypanus atoma. Kiaccudukamnus XMMAYECKHX 3JEMEHTOB (S-, P-, O-3JeMeHTHI).
1pupoaa BasnenTHble  3JIEKTPOHBI. BanenTtHoCTb. ONEeKTpOHHAs  INpUpOJa  XMMHUYECKOW  CBSI3H. 2
XUMHYECKON DNEKTPOOTPULIATEIHHOCTb.
CBSI3H
[IpakTrueckue 3aHgATHS 2
NelPemenrie 3aaHuii Ha HWCHONB30BaHWE XMMHUYECKONW CHUMBOIMKH M Ha3BaHUM HEOPTaHUYECKUX 2
COeTMHEHNN
Ne2 [IpakTrueckue 3ajaHusl Ha YCTAHOBIICHHUE CBSI3U MEX]Ty CTPOCHHUE aTOMOB XHMHUYECKUX 3JIEMEHTOB 2
Y IEPUOANYECKUM U3MEHEHHUEM CBOMCTB XMMHYECKHX DJIEMEHTOB U UX COETMHEHUN B COOTBETCTBHUH C
nosioskeHueM lleproanueckoil cuCTEMBI.
Tema 1.2. OCHOBHOE COZIEPKAHKE 2 OK
Tlepuoanieckut | [Tpaxryueckue sansrus 2 01
3aKOH M Ta0JIuIa 2 OK 02

.. Menneneea

Ne3 [Tepuoanueckas cucrema xumuueckux 3yemMeHToB [[.1. MenneneeBa. @u3n4eCKuil CMBICIT
[Tepuonnueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB, O00pa3yeMbIX HWMH TPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBHH C TOJIOKEHUEM

XUMHUYCCKOI'O
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snemMenta B Ilepuonnueckodt  cuctemMe. MHPOBO33pPEHUECKOE M HAYYHOE  3HAYCHHUE
[Tepuonnueckoro 3akona /.M. MengeneeBa. Ilpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHMUYECKHUX JJIEMEHTOB. PellleHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepu3aluilo0 XUMHYECKUX 3JIeMEeHTOB «MeTalnueckue / HEMeTaJUIMuecKue CBOWCTBA,
AJEKTPOOTPHULATEILHOCTh XUMHUUECKHUX AJIEMEHTOB B COOTBETCTBUHU € UX 3JIEKTPOHHBIM CTPOCHHUEM
U IIOJIOKEHUEM B IIEPUOJAMYECKON CHCTeMe XUMHUUYeCKuX diaemeHToB .M. MenneneeBa»

Pasnen 2 4
XUMHuecKas CBs3b
Tema 2.1 OCHOBHOE COJIep)KaHKhe 4
Buabl xumMuyeckux 2
. Teopernueckoe o0ydyeHue
CBs3€U - o 2
Buapl xumudeckux cBszeil. DIEKTPOHHO-sIEPHOE B3auMoeiicTBue aToMoB. KoBajeHTHas
XUMHYECKas CBA3b (OOMEHHBIN M IOHOPHO aKLENITOPHBIM MEXaHU3Mbl 00pa30BaHUsI KOBAaJICHTHOMN
cBsi3u), MloHHas xumuueckas cBsa3b, MeTamindyeckas XUMAYECKas CBs3b, BogopoaHas XxumMuyeckas
CBSA3b MEX- U BHyTpUMOJIeKyJisipHas). [Ipoiiecc oopazoBanue. CxeMbl H300paKeHUS XUMUYECKHUX
CBA3El
[IpakTHueckue 3aHATHs
Ne4 Penienus 3a1aHuil IO ONPEEIEHUIO BUJIa XUMUYECKOU CBS3U 2
Paznen 3. 12
XUMUYECKUE
peakuumn
6
Tema 3.1. OCHOBHOE coJiepKaHNE OK 01
Tyl Teopetuueckoe oOydeHue 2
XUMHYECKHX Kiaccudukanuss ¥ TUIBI XUMAYECKUX PEAKIMA ¢ yJacTHEM HeopraHudeckux BeriecTB. CocTaBlieHHE
peaxkuuit YPaBHEHUU peakIfil COeAMHEHUS, PA3I0KEHUS, 3aMEIIIEHUsI, HOHHOTO OOMeHa. YpaBHEHHs OKHCICHUS-
BoccTaHoBJIeHMs. CteneHb okucieHus. OKUCIUTENb U BoccTaHOBUTENb. CocTaBieHHEe U ypaBHUBaHUE 2
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~pEaKUUNd METOJOM 3JEKTpOHHOro OanaHca. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKUHUU B MPUPOJE, MPOU3BOJICTBEHHBIX IMpOIECCaX M IKU3HEAEATEIbHOCTH
OpraHU3MOB
[IpakTrueckue 3aHATHS 4

NeS Pemienust 3a1anuii Ha ONPEICIICHUE TUIIOB XUMUYECKUX PEAKIUd, YDABHUBAHUE XUMUYECKUX

peakmmii. KoaddurmeHtsr.
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Ne6 KonmuectBeHHBIE OTHOIICHUS B XUMHUH. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XMMHH U pacyeThl
M0 YpaBHCHHAM XHMHYCCKHUX peaKHHﬁ. Monp kak ¢InHNIa KOJIHNYECTBa BCIICCTBA. MOHﬂpHaﬂ mMmacca.

3aKOHBI COXPAHEHMS MacChl U dHEPTHH. 3aKoH ABoraapo. MomspHblid 00beM ra3oB. OTHOCHTENIbHAS 2

IUIOTHOCTb ra30B. Pacyersl Mo ypaBHEHUSM XMMHUYECKMX PEAKLMH C UCIOJIb30BAaHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 3.2. OcHOBHOE CcoJIep)KaHNE 4 0K 01
DIEKTPONUTHYECKA| TeopernuecKoe 00ydeHNe 2 OF 04
A JUccoluanus.
WoHHBIH 06MeH Teopus anexkrpoauTudeckor auccounanuu. MoHbl. DIEKTpONIUThI, HEAJIEKTPOIUTHI. Peakiiuy HOHHOTrO

oOmena. CocTaBiieHHE peaklUil MOHHOrO OOMeHa IyTeM COCTABJIEHUS UX IOJIHBIX M COKPALICHHBIX 2

WOHHBIX YpaBHEHUI. KHNCIOTHO-OCHOBHBIE peaKlIUU. 3aJaHUs HA COCTABJICHUE HOHHBIX PEaKUi

JlaGopaTopHblie 3aHITHS 2

UlaboparopHas padota Nel “Tunel XUMHUYECKUX pEaKIIM™”.

liccnenoBanue TUIOB (IO COCTaBY M KOJUYECTBY MCXOIHBIX U OOpa3yrOLIMXCs BELIECTB) U MPU3HAKOB 2

XUMHYECKHX peakuuil. [I[poBenenne peakunii HOHHOrO 0OMeHa, ONpeaeTIeHHe CPeIbl BOJHBIX PaCTBOPOB.

3a1aHusl HAa COCTaBJICHUE NOHHBIX peaKkIui
KoHTposbHas CTpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU 2

abora 1

Paznen 4. CTpoeHune U CBOWCTBAa HEOPraHUYECKUX BEIIECTB 14
Tema 4.1. OCHOBHOE coaEepKaHUE OK 01
Knacenpuxauns, | Teonerpyeckoe 06yuenue 2 OK 02
I:;)Iﬁ)e;;;]eawpan [Ipenmer Heopranuueckoil xumuu. Knaccudukanus Heoprannyeckux BemiecTB. IIpocTeie U claoXHBIE

BeriecTBa. OCHOBHBIE KIIACChI CIIOKHBIX BEIIECTB (OKCHU[bI, THIPOKCUIBI, KUCIOTHI, COJIN). B3anumMocBs3h,
HEOPTAHITHECKHX HEOpraHMYECKUX BELIECTB. ArperatHble COCTOsSHHUSA BemiecTBa. Kpucramimueckue u amopgHbIe
BeHICCTR BellecTBa. THUINBl KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJISpHAas, WOHHAs, METAJIMYecKas). 2

3aBUCUMOCTh (DU3UYECKHX CBOWCTB BEIIECTBA OT THMNA KPUCTAJUIMUECKON peleTKd. 3aBUCUMOCTh

XMMHUYECKOM aKTHMBHOCTH BEIECTB OT BHJAa XMUMHMUYECKOH CBA3M U THUNA KPUCTAJIUIMUECKON PEIIETKHU.

[ IpramHBl MHOTOOOPA3Ms BENECTB

[TpakTiueckue 3aHATHS 2
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Ne7 HomeHkiarypa HEOPraHMYECKUX BEIIECTB: HA3BAaHUE BEUIECTBA HCXOMAS U3 HMX XUMHUYECKOMH
(hOpMyIIbI WM COCTABICHUE XUMHUECKON (DOPMYIIBI UCXO/I U3 Ha3BaHUS BEIECTBA M0 MEXAYHAPOIHOM
(UIOITAK) nnm TpuBHaibHOW HOMEHKIIATYpE.

Pemenne npakTuueckux 3agaHUil Mo Kiaccu(UKAIMM, HOMEHKJIAType U XUMHUYECKUM (opmyram

HEOPTaHNYECKUX BEUIECTB PA3IUYHBIX KIACCOB. 2

Hcrtounuku xumudeckoil uHpopManuu (cpeacTts MaccoBod MHpoOpManuu, cetb VIHTepHET u apyrue).

[Touck nHbOpMAMHY MO HA3BAaHUAM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM (popmyiam

b

Tema 4.2. OcHOBHOE CcOJIep)KaHNe OK 01
Du3nKo- Teopetuueckoe o0ydyeHue 4 OK 02
XUMHUYECKHE
CBOMCTRA Oxcunpl. OcHOBaHMA M aM(OTEpHBIE THAPOOKCHIB XHMHUYECKHe CBOWCTBA. CrocoObl MOITydeHUs.
HEOPraHHYECKHX 3HayeHUE OKCUIOB B MPUPOAE U JKU3HEAEATEIbHOCTH 4YeJIOBeKa M opraHu3mMoB. Koppo3us meransos: 2
BEMECTB BUIBI KOPPO3UH, CITOCOOBI 3alTUTH METAJIOB OT KOPPO3HHU

Kuciorsl, conu. 2

[IpakTuueckue 3aHATHS 2

Ne8 CocraBieHne ypaBHEHHH XUMHUYECKUX PEAKIUi C y4acTHEM HPOCTBIX U CIOXKHBIX HEOPTaHUYECKHX

BEIIECTB: METAJUIOB M HEMETaNIOB;, OKCHUJOB METAJIJIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPTaHWYECKUX KHCJIOT, OCHOBaHMHA U aM(OTEpHBIX THIPOKCHAOB; HEOPTaHMYECKHX COJICH, 2

XapaKTepU3yIOIUX MX CBOMcTBa. PelleHue MpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA

CBOWCTBA, COCTaB, IMOJyYeHHE U 0e30MacHOE MCIOIh30BAHNE BAKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B

OBITY M TPAKTUYECKON JEATEIIbHOCTH YEJIOBEKa
Tema 4.3. OCHOBHO€ COJIEpKaHKE 2 OK 01
Wnentudukanusa |JlabopaTopHble 3aHATHSI 2 OK 02
HCOPTaHMHCCKUX | JTaGoparopHas paGota Ne2 «MaeHTH(HKALMS HEOPraHHUECKUX BEIIECTBY. OK 04
BCIECTR Pemienne sKcnepuMEHTANIbHBIX 33724 MO XHMHYECKMM CBOMCTBaM METAIJIOB M HEMETAJJIOB, I10

pacIiO3HABAHMIO U TIOTYYEHUS COSTMHEHHI METAJUIOB M HEMETAJIIOB. 2

Wnentudukanyss HEOPraHWYECKUX BEIIECTB C HCIOJb30BaHUEM HX (U3UKO-XUMHUYECKUX CBOWCTB,

XapaKTePHBIX KAUECTBEHHBIX PEaKITHii.
KonTposbHas CBoOlicTBa HEOPTraHUYECKUX BELLIECTB 2 OK 01
pabora 2
Paznen 5. CTpoeHue U CBOWCTBAa OPraHUYECKUX BEIIECTB 24
Tema 5.1. OCHOBHOE COJIep/KaHNe OK 01
Knaccnduiars, Teopernueckoe oOydeHue 2
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CTpPOEHHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BEILECTB

[TosBieHUE 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMer oprannueckoit xumuu. MecTo u
3HAYEHUE OPraHNYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HaYK.

XHMMHYECKOE CTPOEHUE KaK MOPAIOK COCJUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJICHTHOCTH.
OcCHOBHBIE TI0JIOKEHUS TEOPUHM XUMUYECKOI'O CTPOEHUSI OpraHnyeckux coenuHenuit A.M. byrneposa.
VYrinepoaHslil CKeJIeT OpraHM4eCcKON MOJIEKYJIBI. 3aBUCUMOCTD CBOMCTB BEIECTB OT XUMHUYECKOIO
CTPOECHHS MOJIEKYJI.

W3omepus 1 U30MepBhl.

[TonsaTue o pyHkumoHanbHOM rpynmne. Pagukan. IlpuHnune! kiaccupukanuy opraHnu4ecKux
COCIMHEHU.

MesxayHapo/iHasi HOMEHKJIaTypa U MPUHIUIIBI HOMEHKJIATYPbl OpraHuyeckux coeaunenuil. [Tousarue 06
a30TCO/IEPIKAIINX COCTUHEHUSAX, OMOIOTHYECKH aKTUBHBIX BellecTBax (yriieBo/ax, Kupax, OenKax u
Jp.), BBICOKOMOJIEKYJIIPHBIX COEAMHEHUSX (MOHOMED, NMOJIUMEpP, CTPYKTYPHOE 3BEHO)

HpaKTI/I‘{CCKHe 3aHATHUA

Ne9 Homenkiarypa OPraHUYEeCKHUX COEMHEHHI

KJIACCOB (HachILICHHBIE, HEHaCBILICHHbIE
YTJI€BOAOPOABI, CHUPTHI, (EHOIBI, aTbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KMCIIOTHI U JIp.)
CocraBieHue NOJIHBIX U COKPALEHHBIX CTPYKTYPHBIX (POPMYJI OPIraHUYECKUX BEIECTB OTEJIbHBIX
KJIACCOB, UCIOJIb3YS MX HA3BaHMSI [10 CUCTEMAaTUYECKON U TPUBHUAJIBHONW HOMEHKIATYpe (3TUJIEH,
aleTUJICH, ITTULEPYH,
(beHno, popmanbierui, ykCycHas KUcioTa, IMMIMH). PacueTsl npocreiinieil popmysibl opraHuuecKoi
MOJIEKYJIbI, HCXOJsl U3 3JIEMEHTHOI'O COCTaBa

OTACIBHBIX
H apOMaTHUUYCCKHUC

Tema 5.2.
CBolicTBa
OpPTaHHYECKUX
COEIUHEHN

OcHOBHOE coJiep>KaHue

12

Teopernueckoe o0yueHue

OU3NKO-XUMHUYECKHE CBOMCTBA OPraHUUECKUX COSAMHEHUN OT/IEIbHBIX KJIacCOB (OCOOEHHOCTH
KJIaccu(pUKalui 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKUH psil U o011as popmyria; H3oMepus;
¢du3nuecKre CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHUs):

OK 01
OK 02
OK 04

HpaKTI/ILIeCKI/Ie 3aHATUA

Nel0 npenenpHBIC YTIAEBOAOPOABI (ATKAaHBI U ITUKIOATKAHbI). 'OpeHre MeTaHa KaK OJWH U3 OCHOBHBIX
HMCTOYHUKOB TEIJIa B MPOMBIIIIEHHOCTH U ObITY. CBOMCTBA MPHUPOJHBIX YIIIEBOJOPOIOB, HAXOXKICHHE
B [IPUPO/JIE U TPUMEHEHHUE AJIKAHOB;
— HemnpeJeabHble (aJKEeHbl, AJIKWHbI M aJKaJWEHbl) U apoOMaTUYECKHUE YrieBoAopoAbl. [opeHue
aneTusiIeHa
KaK MCTOYHHMK BBICOKOTEMIEPATYPHOTO MJIAMEHH JIJIsl CBAPKU U PE3KU METAJJIOB

Ne 11 kucnopoacoiep:Kaliie COeAUMHEHUs: (CnupThl M (eHosbl, KapOOHOBBIE KHCIOTHI U 3(HUpH,
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aNbJIEeTUIbl U KETOHBI, XHUPHI, yriaeBojbl). lIpakTHueckoe mpuUMEHEHUE STUJICHIJIMKOJS, TIUIEpUHa,
denona. Ilpumenenue dopmanbaeruaa, aneTalbIeruaa, YKCyCHOM KUCIOTHl. Mblja Kak COJIM BBICHIMX
KapOOHOBBIX KUCJIOT. Morolie cBOWCTBA Mbla

Nel2 azorconepikaimue CoeqUHEHHs (aMUHBI M aMUHOKHUCIOTHI, OelkHu). BbIcOKOMOIEKyIsipHbIE
COEMHEHMS (CHUHTETHYECKHE M OMOJIOrMYecKH-aKTHBHbIC). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUICHa KaK OCHOBHOE HAIIPaBJIICHUE €r0 UCIOJIb30BaHUSI.

['eHeTnyeckas CBsI3b MEXKAY KJacCaMH OPraHUYEeCKUX COETMHEHUI

Nel3 CaoiicTBa OpPraHMYECKUX COCAMHEHHH OTACIBHBIX KIJIACCOB (TPUBHAIbHAS W MEXKIyHApOIHAsS
HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOIY4YEHHU): Mpe/ieibHble (aJIKaHbl U IUKIOAJIKAHBI),
HenpeeNbHbIe (aJKEHBI, aJIKUHBI U alIKaJIneHbl) 1 apOMATUYECKUE YTIIEBOJAOPOIbI, CIUPTHI U (DEHOIHI,
KapOOHOBBIE  KUCIOTBI ¥ A3GUpPHl, albAECTHABI U  KETOHbl, AaMUHBI ¥  aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS. 3a/JlaHMsl Ha COCTABJICHUE YPAaBHEHUM XMMHYECKUX DPEAKUUN C
y4acTHUEM OPTaHUYECKUX BEIECTB HA OCHOBAHHMH UX COCTaBa M CTPOCHUS

Nel4 CocraBneHue cxeMm peakuuid (B TOM 4HCIE MO TMPEIIOKEHHBIM IENOYKaM IpeBpalleHuil),
XapaKTEePU3YIOUIUX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUN OTACIIBHBIX KJIACCOB, CIIOCOOBI
WX TIOJIYYCHHMS] W Ha3BaHUE OPraHWYECKUX COCAMHEHUN M0 TPUBUAIBHOM WA MEXIyHApOIHOMN
CUCTEeMaTUYECKON HOMEHKJIIATYpe.
Pemennie mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOMCTBA OPraHMYECKUX
COCIMHEHUH OTJEIbHBIX KJIACCOB

JlaGopaTtopHnast pabota

JlaGopatopHas pabota Ne3 “IIpeBpaliieHuss OpraHMYeCKUX BEIIECTB IIPH HarpeBaHUU".
[Tonyuyenune sTuieHa U U3y4EHUE €ro CBOMCTB. MOIeIMpOBaHNe MOJIEKYJ U XUMUYECKHUX ITPEBPAILCHUI
Ha IIPUMEpE dTaHa, STUICHA, alleTUIIEHA U JIp.

Tema 5.3.
WNnentuduxarus
OpPraHUYECKUX
BEIIECTB, UX
3HAYCHHUE U
MpUMEHEHNE

B OBITY U
MPOU3BOJCTBEHHOMN
JEATEILHOCTH
yeaoBeKa

OcHoBHOE cofepkaHue

Teopernueckoe o0yueHue

N ro

Oprannyeckue coeuHenus. [Ipumenenue u 6uosioruueckas poiib yriieBoioB. OKHUCICHHE YTTIEBOIOB

HcTOYHMK SHEprUM KUBBIX OpraHn3MoB. O0IacTH MpUMEHEHU aMUHOKUCIIOT. [IpeBpatienus OenkoB

Uiy B oprauusme.  buonormveckue ¢ynkiumn OenkoB. buonornueckue  QyHkium xupos. Ponb
OpPraHMYeCcKOl XMMHHU B PEIICHUH MPoOIeM NHUIIEBON 6€30MacHOCTH

Ponp opranuueckoil XMMHUM B pEIIEHUU MpoOJeM HHEPreTHUecKod Oe30MmacHOCTH, B pPa3BUTUU
MEAMIIMHBI, CO3JaHUH HOBBIX MaT€pHaJIOB, HOBbIX HCTOYHHUKOB YHEPIUH (IbTEPHATUBHBIE HCTOUHUKH
sHeprun). OnacHOCTh BO3/IEHCTBUS Ha JKUBBIE OPraHU3Mbl OPTaHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB
(YyriaeBoJopoabl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IMPOU3BOAHBIC, AaNbICTHUABI U Jp.), CMBICH
[IOKa3aTelisl IPEAeIbHO JONYCTUMON KOHIICHTPALUU

OK 01
OK 02
OK 04
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JlaboparopHble 3aHATHS

Jlaboparopuas pabota: Ned4 “UneHTrduKkanys OpraHMueCKUX COSAMHCHUN OT/ICTbHBIX KJIACCOB”™
WnenTudukanis opraHndeckux COeIMHEHUH OTeNbHBIX KJIACCOB (Ha pUMEpe albAeTHI0B, Kpaxmala,
YKCYCHOM KHCIIOTBI, OEJIKOB H T.I1.) C UCHIOJIB30BAHUEM UX (PU3UKO-XMMUYECKHX CBOMCTB U XapaKTEPHBIX
KayeCTBEHHBIX peakiuii. JleHaryparus Oenka npu HarpeBanuu. L{BeTHbIe peakiiuu OenKoB.
BoO3HUKHOBEHME aHAIUTUYECKOTO CUTHAJIA C TOYKU 3PEHUS] XUMUYECKUX ITPOLIECCOB IPU MPOTEKAHUU
KayeCTBEHHON peaKklny, 03BOJISIOIEH HIEHTU(PULNPOBATh PETI0KEHHbIE OPIraHUYECKHE BEILIECTBA

Konrtposnbnas .

CrpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILECTB
pabora 3
Pa3nen 6. Kunernyeckue u TepMoIuHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIIUM
Tema 6.1 OcHOBHOE cofiepKaHue OK 01
CkopocTb

p Teoperuueckoe oOydeHue OK 02

XUMHUYECKHUX
peaKumii u. CKOpOCTh peakiyu, €€ 3aBUCHMOCTb OT Pa3IM4YHBIX (PAKTOPOB: HPUPOIBI pearupyomux BEIIECTB,
X HMIIECKOE KOHLEHTPALMU pearupymomux BeLIECTB, TeMIEepaTypbl U IUIOLIAJAM PEAKIMOHHOW IOBEPXHOCTH.

TennoBsie A3 (HeKTh XUMUYECKUX peakuil. DK30- U SHJOTEPMHUUECKHE, PEAKIIHH.
PaBHOBCCHC OG6paTtMOCTh peakiuil. XHMHYECKOE pPABHOBECHE W €r0 CMEIICHHE I10J[ JEUCTBHEM pPa3JIMYHbBIX

(bakTOpOB (KOHIEHTpAlMsl peareHTOB WM MPOJYKTOB peakliy, JJaBIeHUE, TeMIIepaTypa) JUIsl CO3/1aHus

ONTUMAJIbHBIX YCIOBUN NPOTEKAHUS XUMHUYECKUX IPOLIECCOB.

[TpakTrdeckue 3aHsATHS

Nel5 PerieHne npakTUKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHANIMU3 (PAKTOPOB, BIMSIOMIMX HA U3MEHEHHE

CKOPOCTH XMMHYECKON peakluu, B T.4. C MO3ULUN IKOJOTHUYECKH LI€IeCO00pa3HOro OBEIEHUS B OBITY

U TPYIOBOM JIEATEIBHOCTH B LIENISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOJAHOM Cpebl.

PemreHne npakTHKO-OPHMEHTHPOBAHHBIX 3aJaHMM Ha npuMeHeHue npuHnoumna Jle-lllarense s

HAXOXXJCHUS HAaIpaBICHHUsS CMELICHUS PpABHOBECHS XHUMHMUYECKOW peakIuu M aHaau3 (akTopos,

BIIMSIOUINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Paznen 7. OK 01
PactBopb1 OK 02
Tema 7.1. OcHOBHOE coniepKaHue OK 07
[TonsTue o

Teopernueckoe o0yueHue
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pacTBopax.

PactBopeHne kak (u3MKO-XUMHUYeCKui mporecc. PacTtBopbl. CriocoObl MPUTOTOBIICHUS PACTBOPOB.

CaoiicTBa
ACTBODOR PactBopumocTs. MaccoBass 1071 pacTBOpeHHOro BemiecTBa. (CMbICH TOKa3aTens MIpeleibHO
p p JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIOJIh30BAHNE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.
[IpaBuna sKOJIOTHYECKH LEIeCO0OPa3HOr0 MOBEACHHS B OBITY M TPYAOBOH NEATEIBHOCTH B IEJSIX 2
COXPAHEHHUs CBOETO 3/I0POBbSI U OKPYXKAIOIIEH NMPUPOJHON CPEAbl; ONMACHOCTh BO3/IECUCTBUS HA YKUBBIE
OpraHU3Mbl OIPE/IEIIEHHBIX BEIIECTB.
Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHU HA PACTBOPBI, UCIOJIB3YEMbIE B OBITOBOM 1
IIPOU3BOJICTBEHHON JIESATEILHOCTH YEJIOBEKA
OCHOBHOE coJiepKaHue OK 01
JlaboparopHble 3aHATHS OK 02
JlaboparopHas pabota Ne5 «IIpuroroBieHue pacTBOPOB».
[IpuroroBrnenne pacTBOPOB 3a1aHHON (MacCCOBOIA, / ) KOHIIEHTpAaHH (C TPAKTUKO-OPUEHTHPOBAHHBIMU 2
BOIIPOCaMHM) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBJIEHUE PACTBOPOB
[TpodeccronambHO-OPHEHTUPOBAHHOE CO/IEpKaHue (CoAep KaHue MPUKIATHOTO MOJTYJIs )
Paznen 8. XuMus B OBITY U TPOU3BOJCTBEHHON JESITEILHOCTH YeIOBEKa 6 OK 01
OK 02
Tema 8.1 Xumus B | Hogeiimue JOCTUKEHHS] XUMUYECKON HAYKH U XUMUYECKON TeXHOIOTHU. Pollb XuMuH B 0OecrieyeHus 6 OK 04
ObITy M _| 2KOImornuecKon, S3HEPreTHIECKOM U MUIIEBOM O€30IIaCHOCTH, Pa3BUTUHM MEAUNIMHEL [IpaBuia moucka u OK 07
TIPOU3BOACTBCHHON| qya 30 X UMUYECKOH HHAOPMAIIMH U3 PA3IMYHBIX HCTOYHUKOB (Hay4IHas U y4eOHO-HAy4YHAas X
ACATCILHOCTH JUTepaTypa, CpeicTBa MaccoBoi nHGopmaluu, cetb MIHTEepHET)
YesioBeKa
IIpakTrueckue 3aHATHS
Nel6, 17, 18 Tlouck u aHanM3 KEWCOB O MPUMEHEHUN XUMHUYECKHX BEIIECTB M TEXHOJIOTUN C Y4eTOM
Oyaymelt npodeccHoHaIbHON JEATENTbHOCTH 10 TeMaM: Ba)KHEHMIINEe CTPOUTEIbHBbIE MaTepUalbl,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, Kpacku, CTEKJIO, KepaMHKa, MaTepuaiabl i DJIEKTPOHHKH, 6
HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKHA DSHEPIUM, OPraHUYEeCKHe U MHHEpaJIbHbIE
yoOpeHus, IeKapcTBEHHBIE BEIIECTBA, OBITOBAsI XUMHUSI.
3ammra: [IpencraBnenne pe3ynbTaToB pelIeHUsI KEMCOB B (popMe MUHH-IOKJIAJA C Mpe3eHTaIuen
[MpomexxyTouHas aTTecTanus 1Mo JUCUUILTHHE (TuddepeHIMpOBaHHbIH 3a4eT) 2
Bcero 72
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Y4eOHO-MeTOoANYEeCKOe H MaTePHAJIbHO-TEXHHYECKOe o0ecredeHue NporpaMmbl yueOHOM
AUCHUILINHBI «XUMHS»
3.1 Peanuzanust pabodeii mporpaMMbl y4eOHOM TUCIIUTUTHHBI OCYIECTBISIETCS] B KaOUHeTe XUMUHU.
O6opynoBaHue yueOHOro KaOuHeTa
Croun npenogasaTesniss OAHOTYMOOBBIN — 111IT., CTYyJ)I IIpenojaBaTess — 11T,
CtoJ1 ydeHu4Yeckui -25 mrT., CTyJ ydeHnueckud — 50 mr.,
kadenpa -1mT, 10CKa MarHUTHO-MEJIOBasl - | T, MHTEpaKTUBHAS JOCKa — | IT.
Harnsgasie mocooust
CTeHbl U MIaKaThl:
Brinaronuecs yuenble-xuMuku- 11T, [lepuoguyeckas cucrema xumuueckux snementoB [[.1. Menpaeneena-
2T, DIEKTPOXUMHUECKUH Psiji HAPSHKEHUS METAIIOB- 1 1T,
PacTBOpUMOCTB KHCIIOT, OCHOBAaHUM U COJIeW B BoJe- T,
HasBanust KUCHOT U KMCIIOTHBIX OCTATKOB- 11T,
Knaccudukanus Bemects- 1T,
KauecTtBeHHbI€ peakiiuy Ha KATUOHBI U AaHUOHBI- | T,
Oxkpacka UHAMKATOPOB B Pa3IMYHbIX cpenax-1mir,
Y4ebHoe mocobue «XUMHUs» KaXKIOMY 00yJIaroIeMycs Ha CTOJL.
OobopynoBanue ajs1 1adopaTopHbIX padoT:
Mukposrabopatopust 11 XAMHYECKOT0 dKcrepuMeHTa (JIIst TPOBEACHHUS JTaOOPATOPHBIX OIBITOB,
NPAKTHYECKHUX pabOT, PEeIICHHUs SKCIICPUMEHTAIBHBIX 3a1a4) — IIIT.
OcHnaienue Mukponaboparopuu:
Kopmyc ¢ nosxkeMeHTOM U yKIIagKoi-1mT,
JIOTOK- 1 11T,
KacceTa IByxspycHas- 1T,
Kaccera ofgHosipycHas- 1 T,
KOMIUIEKT 3TUKETOK-1lymakoBka,
KPBIIIKH -KareapHuIbl K/D-1-54 mir,
npoOKH co mmaTenem-15mr,
MPOOKH MOTUITHUIICHOBBIE- /TIIT,
npoOKu ¢ epkarenem- 1T,
¢dmakon @O 10 mur-76 i,
BOPOHKH JabopaTopHbie B-56-11rT,
CTaKaH JTJabopaTOPHBINA HU3KKE ¢ HOCUKOM S0 MuI-1miT,
cTakaH jaboparopHslid 50 miu-1mir,
CIIUPTOBKA JJabOpaTopHas Masas,
IWIMHAP MEpHbIN TabopaTopHblil ¢ HocukoM 50 mi-1mT,
MajJjouKa CTeKISHHas- 1 mIT,
npooupku diaopuHckoro-10mT,
3JIEKTpOHArpeBaTesb sl MPOOUPOK, TPUOOP AJIS MOTYUEHUs Ta30B J1ab0paTOpHBIi-1 1T,
Ha0Op KepaMUKH (Yallla BeIMApUTENbHAS, CTYIKA, ECTHUK) - 11T,
BhITIapUBaTEIbHAS TJIaCTHHA- 1 1IT,,
MJIaHIIETKA C sTYeiikamu, - 1T,
MPEIMETHOE CTEKJIO0- 11T,
(b OHOBEII 3kpaH- T,
TpyOKa ra300TBOHAS CTEKJISTHHAS ¢ MTPOOKOiA-111T,,
TpyOKa ra300TBOIHASI TOTUMEPHAS ¢ TPOOKOIi- 11T,
HaKOHEYHUK CTEKJISIHHBIN- 11T,
32KUM TIPOOMPOYHBIA- 11T,
OUHIET- 1 mT,
MITaTUB Ja00paTOpHBI- 11T,
¢unbTpel OymMaxkHble-1lynakoBka,
CIIMpaJIb MEIHASI/TIETIIsI HUXpOMOBasi- 1 T,

npoOka pesuHoBasi- 1T,
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CIINYKH,

KapaHpari, Tpadaper,

[Tepunonnueckas cucrema JI.M. Menneneera/Tabmuiia pacTBOPUMOCTH

Metonnueckrne peKOMEHJAUNH 0 XUMUH «Y YEHHUUECKUW IKCIIEPUMEHT C UCIOJIb30BAHUEM
MUKPOJIAa00PATOPHUH JIJIsI XUMUYECKOTO SKCIIEPUMEHTA (B ABYX YacCTsIX).

Iocyaa u npubopsI 1J151 1a00PATOPHBIX M MPAKTHYECKUX PadoT:

HITaTUB Ja0OPAaTOPHBII XUMUYECKH, IITATUBBI JJIS1 TPOOUPOK-21IIT,

npooupku dnopunckoro-300mir,

MPOOUPKH KOHMYECKHUE C KPBIIKON- 10T,

MUTIETKH JIACTUKOBBIE-STIT,

BeCHI- 1T,

CTEKJISIHHbIE TUNETKU-S501IT,

IJIACTUKOBBIE TPYyOKH-10mIT,,

XHMUYCCKHE CTaKaHBI-OIIT,

CTYIKHU C NECTUKAMU-41LT,

KOJIOBI MepHBIe-20mmT,

KOJIObI KOHUYECKHe-S1IT,

KOJIOBI IJIOCKOJOHHBIE- 1 51T,

BOPOHKH-7/IIIT,

dapdopoBbIe YaNIKU-SIIT,

ra3ooTBO/HbIE TPYOKU-10mmT,
pe3uHoBBIC coeAuHUTENH- 1 01T,

HA0Op CTEKIISHHBIX TPyOOK-3001mT,

Ha0ops! BemecTB 1J1s1 1a00paTOPHBIX M NPAKTHYECKUX PadoT:

«OpraHnyeckue BellecTBa,

«MuHepabHbIe yI00pPEHUSY,

«Comnu ansl AEMOHCTPALMOHHBIX OMBITOBY, «Habopbl HUTpaTOBY (OOJNBIION U MaJbI),
«MeTamisly,

«OKCHIBIY,

«Heopranuueckue BelecTBay.

PeakTuBbl 10151 1a00paTOPHBIX padoT:

Kucnors! — 8 i,

Conu -28mIr,

OCHOBaHHUA -4 1T

Habop nHaukaTopoB U MHAUKATOPHBIX MONOCOK: DeHoN(TanIenHOBBINA, METUII-OPaH)KeBbIH, HA0OP
JIAKMYCOBBIX TOJIOCOK

KoMmiekT MuieH3noHHbBIX 3JIeKTPOHHBIX y4eOHbIX MaTepuaioB o xumuu 1C HIkona «xomnexus
HarJIsIHBIX MATEPHATIOB

DNEKTPOHHOE MOCOOUE Ha KOMIAKT JUCKE «XUMUYECKUI IKCIIEPUMEHT - 1 1IT.

CpeacrBa Bu3yajJu3anmu:

CTallMOHAPHBIN MHOTO(YHKIIMOHATBHBIA KOMILIEKC (TIPOEKTOp, HOYTOYK C MOJKII0YeHHEeM K ceTu MHTepHer,
9KpaH Ha MITaTUBE, MBIIIIb, KOJIOHKH).

3.2 YuebHO-MeToIn4YecKoe U HH(POpMAIIMOHHOE 0becrieueHne

[Tepeuens yueOHbIX U3nanuil, IHTEpHET-pECYpCOB, AOMOIHUTENBHOMN JIUTEPATYPhI
Jlureparypa:

OCHOBHbIE HCTOYHUKH:

1. I"abpuensan O.C. Octpoymo N.I'. Xumus as npodeccuii v cnennanbHOCTeH TEXHUYECKOTO
npodunsa. M., «Akanemus», 2020.

I[OHOJIHI/[TBJII)HBIC HCTOYHUKMU:

1. ["abpuensan O.C. JIsicoBa I'.I'. Xumus Knura ans npenogasareneit. YueOHoe nocobue. M.,
«Axagemusy, 2012,
2. Xomuenko W.I'. O6mas xumus. M., «HoBas BoaHay, 1997.
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HNuTepHer - pecypcbl
www.hemi.wallst.ru (O6pa3zoBaTenbHBIN CalT ISl IIKOJIBHUKOB «XUMUS).
www.chem.msu.su (DnekTpoHHast OMOIMOTEeKa IO XUMHUH).
www.enauki.ru (HHTepHET-U31aHue Ui yuuTeneil « ECTeCTBEeHHbBIE HAYKN»).
www.lseptember.ru (MeTou4YecKas ra3era).
www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBbI rOpbI»).
www.hvsh.ru (OkypHan «XuMHs B IIKOJIEY),

www.hij.ru (xypHan «XUMHS U )KU3HBY).

©CoOoNO~wE

www.chemistry-chemists.com (3JIeKTpOHHBIN KypHAIT « X UMUKH ¥ XHMHUS»).
4. KOHTPOJIb 1 OIITEHKA PE3YJIbTATOB OCBOEHU S OBIIEOBPA3OBATEJILHON

JTIUCLIATUTAHBI

KoHTposib 1 oleHka pe3yiabTaToB OOyuUEHHUSl OCYIIECTBISICTCS MpEnojaBareieM B Ipolecce
MPOBEJCHUS MPAKTHUECKUX 3aHATUN U Ja0OPaTOPHBIX pabOT, TECTUPOBAHMUS, a TAK)KE BBITOJHEHUS
00ydJaromUMUC WHANBUAYAIBHBIX 3a/laHui, MPOCKTOB, HCCIeIOBaHU. Pe3ynbTaThl oOydeHUs
OTIPECIISAIOT, YTO OOyJaromiuecsl JODKHBI 3HATh, MOHUMATh W JIGMOHCTPHUPOBATH IO 3aBEPIICHUU
W3Y4YEHUS TUCIUTIIUHBI.
Jis popmupoBaHuUsl, KOHTPOJS U OICHKH PE3yJIbTATOB OCBOCHMS YYEOHOH JHUCHUIUIHHBI
UCIIOJIb3YETCSl CHUCTEMa OIEHOYHBIX MEPOMPHITHI, MpEeACTaBisionias cOoOOM KOMILIEKC Yy4eOHBIX
MEPOTPHUATHIA, COTIIACOBAHHBIX C pe3yibTaTaMu oO0ydeHHs u chopmymupoBaHHbIX ¢ yueTom OI'OC
COO (mpeametnsbie pe3ynbrarhl o gucturuie) u GI'OC CIIO.

XAMHUYECKUX
AJIEMEHTOB U IIPUPOJA
XUMHUYECKON

CBA3U

(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO
CTENIEHBIO OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB,
WCXO0/1s U3 BaJIEHTHOCTH U
31EKTPOOTPULATENBHOCTH

Ne | OK/IIK | Monyns/Pasnen/Tema Pesynbrat 00y4eHus THIBI OLIEHOYHBIX MEPOIIPUATHI
| | OcHoBHOE coOzEpIKaHKE
1 Pasgen 1. OcHOBbI ®opmynuposath 6a3oBble
CTPOEHMUA BelllecTsa NOHATUSA U 3aKOHbI XUMUK
11 | OK 01 CtpoeHue aToMOB Cocrausare xumuueckue |1. Tect «Ctpoenue aToMoB

XUMHYECKHUX DIIEMEHTOB U
PUPOJA XUMUYECKOU CBSAZH.

2. 3ama4yn Ha COCTaBJIECHHE
XUMHYECKHUX (HOpMYyIT
JBYXaTOMHBIX COE€IMHEHUN
(oxcumoB, cynb(GUI0B, THIPUIOB
U T.1L.).

3. 3aaHus Ha UCHOJIL30BAHHE
XUMHNYACKOU CUTUBOJIUKA
u

Ha3BaHUM COEJIMHEHHI O
HOMEHKJIAType MEXIyHAPOIHOTO
CO103a TEOPETUYECKOUN 1
MPUKITIATHON XUMUH U
TPUBHUAIILHBIX Ha3BaHUM JIJIs
COCTaBIICHUS XUMUYECKUX (POPHYI
JIBYXaTOYHBIX COEAMHEHUI
(OKCH OOB, CUJI boU AOB,
I'ma121a0B 1

T.I1.) U IPYTUX HEOPTaHUYECKUX
CO€IUHEHHMH OTHEIBHBIX

KJ1aCCOB
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1.2

OK 01
OK 02

I'epuoanyeckuii 3aK0H 1
tabauna J1.1.
Menneneena

XapakTepru3oBaTh
XUMHNYCCKUC 3JICMCHTHI B
COOTBCTCTBUH C UX
II0JIO)KEHUE U B
IIEPUOMYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB

1. Tect «MeTanandeckue /
HEWEeTaJIndeCKIe CBOMCTBRA,
BHGKTpOOTpI/II_[aTeJIBHOCTL )41
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHUX 3JICMECHTOB B
COOTBETCTBHE C MX 3JICKTPOHHBIM
CTPOCHUEM U
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OK/IIK

Monyns/Paznen/Tena

Pesynbrar 00ydueHus

TuMnbl OLIEHOYHBIX MEPOTIPUITUI

.. Menneneena

MOJIO)KEHUEM B IEPUOAUYECKON
CHCTEME XMMHYCCKUX
anemenToB .M. Menaeneeray.
2. [IpakTudeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U UEKIY
CTPOCHUE U ATOMOB XMMHYECKUX
3JIEMEHTOB U NIEPUOJUYECKUM
W3MCHCHHE U CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX
COCIUHCHHI B COOTBETCTBUHU C
nosioxeHueM I'lepuoaudeckoit
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKHUE 3a/IaHus Ha
XapaKTEePU3aALUI0 XUMHUYECKUX
3JIEMEHTOB: «MeTtaminyeckue /
HEHETAIINIYCCKIE CBOICTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOH HBIM
CTPOEHUEM U MOJIOKEHHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKHUX dIeMeHTOB JI. 1.
MenpaeneeBa

Pa3pen 2. Xumnueckue
peakuuu

Xapakrepu3oBaTb TUNLI
XUMMUYECKUX PeaKL Ui

KoutponsHas pabora
«CTpoeHue BeuwecTsa u
XMMMYECKUE peaKLuu»
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2.1

OK 01
OK 04

Tunel
XUMHUUYECKUX
peakuui

CocTaBisATh peakuu
COEUHEHMUS,
pa3ioxeHus, o0OMeHa,
3aueliaeHus,
OKHMCIIMTEIIHLHO-
BOCCTaHOBUTEJIbHBIE
peaxiuu

1. 3amaun Ha cocTaBICHUE
YPaBHEHUU PEAKLIUN:

— COEIMHEHUS,

3aueiICHNUs, Pa3I0KECHNU,
obOMeHa;

— OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN
C MCIIOJIb30BaHUEM HETO/1a
AJIEKTPOHHOTO OaslaHca.

2. 3a/lauu Ha pacyer

MAaCCHI BEIJIECTBA WU

00béna

ra30B 10 U3BECTHOMY
KOJIMUECTBY Be€1JIeCTBa, Macce
Wi 00BEMY OHOTO U3
YUYaCTBYIOIINX B PEAKIINH
BEIJICCTB; pacYEThl HACCHI
(00B€na, KonuuecTBa
BEIJICCTBA) MPOYKTOB PEaKIINH,
€CJIM OJTHO U3 BElJIeCTB UHEET

25




OK/MK

Mopnyne/Pa3nen/Teuna

Pesynbprar 00yueHus

TuMnbl OIEHOYHBIX MEPOTIPUITUI

npuMecu

2.2

DNeKTpOoNIUTHYECKAs
IUCCOLMALUS U
WOHHBIA 00ueH

CocraBisTh ypaBHEHHUS
XUMUYECKHUX PeaKIH
HMOHHOI'0 00MeHa C
ydacTuem
HEOPraHW4eCKUX BEiecTB

1. 3agaHns Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
pEaKUHUii C y4aCTUEM KHUCIIOT,
OCHOBaHUH M COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHCJIOTHOCTH CPE/IbI

2. JlaboparopHas paboTa
"Tunel XUMUYECKUX peakui"

Pa3zpen 3. CrpoeHue u
CBOMCTBA
HeopraHuyeckux
BElEeCTB

WUccnepoBath cTpoeHue u
CBOMCTBA
HeopraHMYyecKnx BewecTs

KouTponbHas pa6ota
«CBoicTBa HEOpPraHNMYeCcKux
BellecTB»

3.1

OK 01
IK..

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIECTB

Knaccupunuposars
HEOpraHU4ecKue
BEi/IeCTBa B COOTBETCTBHHU
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHME HEOPraHUUECKUX
BEIJIECTB UCXO/IS U3 UX
XUUHYECKOH (OpMYIIbl WITH
COCTABJICHUE XUHHYECKOU
(bopMyIIbI UCXO/I U3 HAa3BAHUS
BeiJIECTBA 110 MEXKTYHAPOIHOMN
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3a1aum Ha pacyeT
MaccoOBOM J0JIH (Macchl)
XMMHUYECKOT0 DJIEMEHTA
(coemuHeHUsI) B HOJIEKYIIE
(cmecn).

3. IpakTrueckue 3agaHus 110
KJaccu(UKaIlui, HOMEHKIAaType
U XH4u4deckud popuynaun
HEOPraHUYECKUX BEIECTB
Pa3IUYHBIX KJIACCOB.

4. IIpakTHueckue 3a/1laHus Ha
OIIpEeIEIIEHUE XUMUYECKON
aKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHJIa
XUUHYECKOM CBSI3U U THIA
KPUCTAJUTMYECKOUN pEeIETKH

3.2

0KO01
OK 02

IIK...

(bU3UKO-XUNYECKUE
CBOICTBA
HEOPTraHUYECKHUX
BE1JICCTB

YcranaBiauBaTh
3aBHCHUMOCTH (PU3UKO-
XHUMHYECKHNX CBOMCTB
HCOpFaHI/I'-IeCKI/IX BCIIICCTB
oT CTpOGHI/ISI aTOMOB U
MOJIEKYJI, @ TAaK)KEe TUIa
KPUCTAJUTMYECKOU
peLIeTKH

1. Tect «OcobOeHHOCTH
XUMHUYCCKUX

CBOJICTB 0 KCUJIO B,

KHUCJIOT,

OCHOBaHUH, aM(pOTEPHBIX

TUI]P0KCHUI0B U COJIeidii.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIU
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C Y4aCTUCM HIPOCTHIX U CIOKHBIX
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OK/TIK

Monyns/Pazaen/Tena

Pesynbprar 00yueHus

TuMnbl OIEHOYHBIX MEPOTIPUITUI

HEOPTaHMYECKUX BEIIECTB:
OKCH/JIOB HETAJIIIOB, HEUETAJIOB
U au(OTEpHBIX IEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUU M au(OTEPHBIX
T'MJIPOKCUIOB, HEOPIraHNYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aaHus Ha
CBOMCTBA U ITOJIy4YCHUE
HEOPraHM4YEeCKUX BEIIECTB

3.3

O0KoO1
OK
02

OK 04

Nnentuduxanu
i
HEOPTaHWYECKU
X BEIJIECTB

Hccnenosatb
Ka4eCTBEHHBIC PEAKIIUH
HEOPraHUYECKUX
BCIIICCTB

1. [IpakTHKO-OpHUEHTUPOBAHHBIC
3aJIaHHUs 110 COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPraHWYECKHUX BEIECTB,
UCIIONIB3YEHUBIX TSl UX
uneatudukanym. 2.Jlaboparopuas
pabora:

“Unentuduxamms
HEOPraHWYECKUX BELIECTB”’

Pa3zpen 4. CrpoeHue u
CBOWCTBA OpraHnYecKux
BEWEeCTB

WUccnepoBath cTpoeHue u
CBOMCTBA OPraHnyecKux
Belecrs

KoutponbHas paborta
«CTpoeHue u cBoitcTBa
OpraHUYecKux BewecT»

4.1

OK
01
[K...

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccudumupoars
OpraHN4Y€CKUC BCIICCTBA B
COOTBETCTBHUU C UX
CTPOCHUEM

1. 3agaHus Ha COCTaBIICHUE
Ha3BaHUN OPraHUYECKUX
COEMHEHUI IO TPUBUAIILHOW WITH
MEXIYHAPOAHOU
CHUCTEMaTUYECKON HOMEHKJIAType.
2. 3a1aHus Ha COCTaBJICHUE
MOJIHBIX M COKPaiJIEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpTraHUYECKUX BE1JIECTB
OTJEIbHBIX KJIACCOB.

3. 3aa4um Ha OIpEEIICHNE
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DJIEMEHTHOI'O COCTaBa

(B %)
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Ne OK/MK | Monyns/Pa3nen/Tena Pesynbrar oOydenus THUIBI OLICHOYHBIX MEPOTIPUATHIMA
4.2 | 0KO1 CBoiicTBa YcranaBnuBaTh 1. 3amanus Ha cocTaBIcHUE
OK 02 OpPraHUYECKUX 3aBUCUMOCTb ‘meHKO' YpaBHEHUN XMMHUUYECKUX PEAKIIUI
OK 04 COeIMHEH I XUMHUHCCKUX CBOMCTB C y4aCTHEM OPraHHUYCCKHUX
rK... OpraHH4YCCKUX BC1ICCTB BEIIECTB HAa OCHOBAHUH UX
OT CTPOCHUA MOJICKYJI COCTaBa M CTPOCHHS.
2. 3aiaHus HA COCTABJICHHE
yYpaBHEHUN XUMUYECKUX PEaKIUH,
WUTIOCTPUPYIOLTUX XUMUYECKHE
CBOMCTBA C yU€TOM MEXaHU3HUOB
MPOTEKAHUS JAHHBIX PEAKIUi 1
TEHETUYCCKOM CBS3H
OpPTaHUYECKUX BEIJECTB Pa3HBIX
KJIaCCOB.
3. PacuerHoe 3aauu 1mo
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIECTB.
4. JTaboparopnas pabota
“IIpeBparenus
OpPraHUYECKUX BEIJICCTB MIPH
HarpeBaHuu”
4.3 | OKO1 Nnentudukanys Hccnenosarh 1.I'IpakTuKO-OpUEHTUPOBAHHBIE
OK 02  |opranmuecknx KAaueCTBEHHbIC Peakiuy | 34aHHS 110 COCTaBIICHHUIO
OK 04 | geme CTB, UX 3HAUCHHME | OPTAHUYECKHX XUMHUYECKHUX PEAKIHid C yJaCTHEM
IK... T — coeHennii oTepHpx | OPTAHHICCKHX BEIIECTB, B T.4.
UCIOJIb3YEUBIX JJIS1 UX
ObITOBOH 1 Kaccos uaeHTU(UKAIUU B OBITY U
TIPOU3BOJICTBEHHOMU MIPOMBIIIIIEHHOCTH.
NEeATEIbHOCTH 2.JlaboparopHnas pabota:
yeJioBeKa “UnenTuduxanus opraHudecKux
COCIMHEHMM OTJIENIbHBIX KJIACCOB™
5 Paspen 5. Xapakrepu3oBaTtb
Kunetnueckue un BAUAHUE PA3IUYHBIX
TepMmofMHamuyeckme  ((aKTOpOB HAa paBHOBecUe
3dKOHOMEpHOCTH U CKOpPOCTb XUMUYECKUX
npoTeKaHuA peakumi
XUMHUYECKUX peaKL i
5 | OKO1 CKopocTh XapakTepusoBarh I'lpakTHKO-OpHEHTUPOBAHHEIE
0KO02 XUMHAYECKUX BIMSIHUE KOHLCHTPALMK | TeOpETHYECKHE 3aJaHus Ha
K. peaxiuii. pearupyromux BelJIeCTB U | aHaau3 GakTOPOB, BIUAIONIMX HA
XuMHIECKOEe TEMIIEPATypPHI Ha U3MEHEHHUE CKOPOCTHU
PaBHOBECHE CKOPOCTb XUMHUYECKUX xumuyeckon peakuuu. IIpakruko-

peakuu
XapakTeprus3oBaThb
BJIUSITHUE U3MCHCHU A
KOHIIEHTpAIIUU BEiJEeCTB,

OpPHUEHTUPOBAHHBIC 3aJ]aHUs Ha
NpUMEHEHNE npuHIuIa Jle-
1JJaTenbe g HaXOXKICHUS
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PEaKIMK CPebl U
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No | OK/IIK | Monyns/Paznen/Tena Pesynbprar 00yueHus TuIbI OLIEHOYHBIX MEPOTIPUATHNA
TEMIIEpaTyphl Ha HATIPaBIICHUS CME1ICHUS
CHEiZIeHHE XUMHUYECKOTI0 |paBHOBECHUS XUUUYECKOM
paBHOBECHS peakuuu u ananus (akTopos,
BIIUSIONINX HAa CHCIICHUE
XUMHYECKOTO PABHOBECHS
6 WUcecneposatb UCTUHHBIE
Paspen 6. PactBopbl pacTBOpbI C 3alaHHBIMU
XapaKTepucTUKaMu
6.1 | OK 01 [TonsaTue o pactBopax | Paznnuars 1. 3agauu Ha
OK 02 HUCTUHHBIE MPUTOTOBJICHNUE PACTBOPOB.
110 ... PacTBOPHI 2. [IpakTuKO-OpUEHTUPOBAHHbBIE
pacueTHoOe 3aJaHHs Ha
JUCTIEPCHBIE CUCTEMBI,
WCIIOJIb3YEMBIC B OBITOBOM 1
MIPOU3BOJICTBEHHOU
JeSTEIILHOCTH YEIIOBEKa
6.2 | OK 01 UccnenoBanue croiictB | MccnenoBaTh Jlaboparopuas padota
OK 04 |pactBOpOB bU3UKO- XUMUYECKUE “IIpuroroBieHue pacTBOPOB”
110 ... CBOMCTBA HCTHUHHBIX
pacTBOpOB
Il | IIpodeccronanbHO-OPUEHTUPOBAHHOE COIepPIKaHUE (COACpKAHUE MPUKIIATHOTO MOJTYJIS)
7 Paspen 7. OuenunBaTtb nocneacTeua |3awuta Keica (c yuetom byayueil
Xumusa B 6bITy M 6biTOBOW M npocgeccMOHanbHOM
NpOU3BOACTBEHHOW NpOU3BOACTBEHHOM AEATENbHOCTH)

AeATENbHOCTU YENOBEKa

NO3ULMIA IKONOTMYECKOMH
6e3onacHocTu

AEATENbBHOCTU YeJI0BEKa C

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
IIPOU3BOJICTBEHHOU
JESATEIIBHOCTH YEJIOBEKA

O11eHUBaTh IMOCIEACTBUSI
OLITOBOH U
MIPOU3BOJICTBEHHOMN
JIeSITETLHOCTH YEI0BeKa C
MO3UIUMN DKOJIOTHUYECKOM
0e30macHOCTH

Keiic (¢ yuerom Oynyreit

npogeccuoHaIbHON

NESTEIILHOCTH)

Bo3MokHbBIE TEMBI

KEWCOB:

1. ITorennenue kiauMmara

u BBICBOOOXK/ICHHE

ra3oBblX THAPATOB CO

JTHa OKEaHa.

2. Bynyinue marepuainsl 175 aBua-
:

HAIIMHO- U TPUOOPOCTPOCHUSI.

3. HoBsle MaTepuansl

JUIS COJTHEYHBIX

Garapeil.

4. JIekapcTBa Ha OCHOBE

PAaCTUTCIIbHBIX ITPETTAPATOB
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