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PabGowas mnporpamma  yuebHoro mnpeamera OVIL.10 Xumwus paspaboTaHa Ha OCHOBE
dbenepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIPHOTO CTaHAApTa CPEAHEro OoOIero oOpa3oBaHUS -
nanee ®I'OC COO, yTBep:KIeHHOTO NMpHKa3oM MuHHcTepcTBa 00pazoBaHus U Hayku PO ot 17 mas
2012 r. N 413 (c u3m. [IpukazoB MunoOpnayku P® ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot
29.06.2017 N 613, Munnpocseuienust PO ot 24.09.2020 N 519, or 11.12.2020 N 712, ot 12.08.2022
N 732, ot 27.12.2023 N 1028), Ha ocHOBe (penepanbHoii 0OpazoBarenbHoi nporpammbl COO (ITpuka3
Ne371 ot 18.05.2023r.), ¢ y4eToM MpUMEpPHON paboueil mporpammel 00mEe0Opa3zoBaTEILHOMN
JTUCIUIUIMHBL «XUMUS» I TpodhecCHOHANbHBIX 00pa3oBaTeNbHBIX OpraHu3anmuii — oJ00peHHON
OI'BOY AIIO UPIIO u pexomenmoBanHou ans Bcex YITIC (IlIporokom Ne6/2025 ot «18» ampens
2025 roga) IS CrIieMAIbHOCTH cpeaHero npodeccuoHanbHoro oopazopanus 23.02.06 Texuuueckasi
IKCILUTYaTANMS MOJBH:KHOTO COCTABA :KeJe3HBIX JIOPOr, BXOJSIICH B YKPYIMHEHHYIO TPYIITY
npodeccuit/ciennansaocteit  23.00.00 TEXHUKA wu TEXHOJOI'MSA HA3BEMHOI'O
TPAHCITIOPTA.

PazpaboTunk:
besznocoBa Mapuna IOpseBHa, npenogaBarens xumun ['BIIOY HNO «3umunHckuii
KEJIE3HOAOPOKHBIA TEXHUKYM)

CornacoBano:
PykoBOUTEIE METONHYECKON KOMHCCHH IIpernoaaBaree
obweobpazoBarenbubIx qucuuiuind: Cusyxuna T.C. y

ITporokon Ne 8 ot 02 anpenss 2025 1.
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1. TACIIOPT PABOYEWM ITPOTPAMMbBI YYEFHOI'O ITPEJIMETA
OVIIL.10 Xumus
1.1. O6aacTs npuMeHeHus padoueii MporpaMMbl

PaGouass mnporpamma obmeoOpazoBatenbHoro ydebnoro mnpeamera OVYIL10 Xumus
npelHa3HayeHa JUis u3yuyeHus: XuMuu B npodeccHoHalbHbIX 00pa3oBarenbHbix opranuzanusax CIIO,
peanu3yonmx 00pa3oBaTeIbHYI0 IPOrpaMMy CPEIHEro o0Iero o0pa3oBaHUs B IMpeleiax OCBOCHUS
OCHOBHOM mpodeccrnonanbHoi obpazoBarensHol porpammel CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
o0miero oOpa3oBaHUs MPH MOATOTOBKE CIICIMATMCTOB CPEIHEro 3BeHa Mo crenuaibHoctu 23.02.06
TexHuveckas IKCIJIyaTalUsl MOABUKHOTO COCTABA KeJIe3HBIX J0POr, BXOIIECH B YKPYITHEHHYIO
rpynn  npodeccuii/cnenmansaocteid 23.00.00 TEXHUKA u TEXHOJIOI'USI HABEMHOI'O
TPAHCIIOPTA.
1.2. Mecto mnpeaMera B CTPYKType OCHOBHOW mnpodeccuoHaIbHONH 00pa3oBaTeIbHOI
nporpammbl: npeamer OVYIL.10 Xumus BXoauT B 00mIeo0pa3oBaTeIbHbIC y4eOHBIE MPEIMETHl U
ABJIAETCS 0053aTeIbHON YacThi0 0011€00pa30BaTENbHOM OATOTOBKM 00pa30BaTEIbHON IPOTrpaMMBbl C
yaetom ®PI'OC CIIO mno cneumambHocTd 23.02.06 TexHuyeckasi IKCILIyaTalusi MOJABUKHOTO
€OCTaBa 7KeJIe3HBIX 10POr.
1.3. Heaun npeaMera — Tpe0OBaHMSA K Pe3y/IbTAaTaM OCBOEHHS NpeaMeTa:

Conepsxanne nporpaMmmbl 001meoopazoBatenbHoro npeamera OVIL.10 Xumus namnpaBieHo Ha
JTOCTHKEHHUE CIEAYIOUINX LEei:

. dbopMHpOBaHHE CHUCTEMbl XWMHUYECKMX 3HAHMM KaKk BaKHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOH JeXaT KIIOYEBbIE MOHSITHS,
dyHaaMeHTalbHBIE 3aKOHBI W TEOPUM XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOGHHE W IOHHMMAaHUE
CYIITHOCTH JOCTYIHBIX 000OILIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOPHEH HX
Pa3BUTHS U CTAHOBJICHUS;

. dbopMupOBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHMS BELIECTB U
XUMHYECKHX PEaKIHii, HEOOXOIUMBIX JJIsl IPHOOPETEHUSI YMEHHUI OPHEHTUPOBATHCS B MHUPE BEIIECTB
U XUMUYECKUX SBJIICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U TIOBCETHEBHOM KU3HU;

. pa3sBUTHE YMEHMH M CIIOCOOOB J€ATENILHOCTH, CBSI3aHHBIX C HAOIIOJACHHEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJACHUEM TMpaBWJl OE€301acHOTO OOpalleHHs ¢
BEIIIECTBAMH.

3amauu peameTa:

1) cdopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMS XMMUYECKUX MPOIIECCOB U SIBICHHUN
B OKpPYXKAIOLIEH cpele, a TakKe HX CBA3b C IEJIOCTHOM HAYyYHOM KapTUHOM MHpa W JIPYTrUMHU
€CTeCTBEHHBIMU HayKaMH,

2) pa3BHUTh YMEHHS COCTABIATH (POPMYIIbI HEOPTaHHMYECKUX M OPraHUYECKHX BEIECTB, YPABHEHHUS
XUMHYECKHX peaklHid, OOBSICHATH HX CMBICI, HHTEPIPETUPOBATh PE3yAbTaThl XHMHUYECKUX
IKCTIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TMPOBEACHHS MPOCTEHIIMX XUMHUYECKHX OKCIIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOJIIO/IEHHEM MpaBuil 0€30MacHOro OOpalleHHsl ¢ BEUIeCTBAMHU M JIaDOpaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh yMEHHS HAXOJWTh, AHAIU3UPOBATH M HCIOJH30BATh HHMOPMAIUIO XUMHUYIECKOTO
XapakTepa U3 pa3’IudHbIX WH()OPMAIMOHHBIX MCTOYHHKOB, BKJIIOYAsl YUEOHYIO JTHTEpaTypy, HayuyHbIE
MyOJIMKAIU 1 MHTEPHET-PECYPCHI;

5) cdopmupoBaTh YMEHHUS MPOTHO3HPOBATH IOCIEACTBHS CBOCH JACATEIBHOCTH M XUMHYECKUX
NPUPOHBIX, OBITOBBIX M TPOWU3BOJCTBEHHBIX MPOIECCOB, YYHTHIBas BO3MOXKHBIE IKOJOTHUECKUE U
COLlMAJIbHBIE BO3/ICHCTBHUS;

6) chopmHpoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKEHHH XUMUYECKOW HAYKH U TEXHOJIOTHH IS
pa3BUTHUS COITMAILHON U MTPOU3BOJCTBEHHON chep ¢ yMEHHEM MPUBOJUTH MIPUMEPHI UX TPUMEHEHUS B
pa3INyYHbIX chepax KU3HHU.

[Tnanupyemble pe3ynbTaThl OCBOEHMs oOmeoOpa3zoBarenbHoro mnpeamera OVIL1I0 Xumus B
cootBercTBUU ¢ O®I'OC CIIO m Ha ocHoBe ®I'OC COO, ¢dopmupoBaHHe MU pa3BUTHE OOIIUX
KOMIIETEHLIH:



Koa n
HauMeHOBaHHE
(popmupyembIx
KOMIIETEHIIN A

IlnanupyeMble pe3yJbTaThbl OCBOEHHS NpeaMeTa

Oﬁume1

l'IpeleeTm,le2

OK 01. Beibupatp
CHOCOOBI PelIeHHUs
3a7a4
npohecCHOHABLHOM
JeATEIIbHOCTH
IPUMEHUTEIBHO K
pa3Iu4HBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3y/IbTaThl A0JKHBI
0TpaskaTh B YaCTHU:
TPY/AOBOI0 BOCIIUTAHMA:

— TOTOBHOCTH K TPYAY, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPYA0TI00HE;

— TOTOBHOCTb K aKTUBHOHU
JESITeTbHOCTH TEXHOJIOTHUECKON 1
COLIMAJIBHOW HAIIPaBIEHHOCTH,
CIIOCOOHOCTh MHUITMHPOBATH,
TUTAHUPOBATh U CAMOCTOSITEIIEHO
BBITOJIHATH TaKyIO IEATEIBHOCTD;

— HHTEpEC K pa3IudHbIM chepam
npodecCHOHATLHOM IS TEIIEHOCTH.

MeTanpeaMeTHbIe Pe3yJbTaThI 10JAKHbI
0TpaKaTh:

Ogiagenne yHMBepPCAJIbHBIMH Y4eOHbIMH
NM03HABATEJILHBIMH AefiCTBUSIMU:

a) 0a3oBbIe JIOTHYECKHeE eiiCTBUS:

—  CaMOCTOSTEIBHO (OPMYITHPOBATH U
aKTyaJlu3UpoBaTh MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATH CYIIECTBEHHBIN
MIPU3HAK WA OCHOBAHHS IS
CpaBHEHHMSI, KJIacCU(UKAIUH U
0000IIICHHS;

—  ONpEeAeNATh LEIH JeSITeIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS;

—  BBISBJISITh 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B pACCMAaTPUBAEMBIX
SIBIICHUSIX

— BHOCHTH KOPPEKTHBHI B
NesITeTbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YIHTATOB LIEISIM,
OLIEHUBATh PHCKH MOCIIECICTBHIMA
JeSITeTbHOCTH.

0) 0a3oBbIe HCCIIEN0BATEIbCKHE
ACHCTBHSA:

— BIIAJICTh HaBBIKAaMH y4eOHO-
HCCIIEA0BATENIBCKON U POEKTHON
TesITeTbHOCTH, HaBBIKAMHU
paspernieHus mpooem;

—  BBISBJISITH IPUYMHHO-CJICICTBEHHBIC
CBSI3U M aKTyaJIM3UPOBATh 3a]1a4y,
BBIJIBUTATh TUITOTE3Y €€ PEIICHUS,
HAXO/UTh apTYMEHTHI JUIs
JI0Ka3aTeNbCTBA CBOUX
YTBEp)KIEHHIA, 3371aBaTh TapaMeTPhI
Y KPUTEPHUU PEIICHUS;

— aHaJIM3MPOBATH MOJTYYEHHBIE B X0J1€

IIpenmeTHbie pe3yJbTAThI J0LKHBI
0TPAaXKATh:

I1P6 01. cpopmMupoBaHHOCTH
MPEICTABICHUI: O XUMAYECKOMN
COCTABJISIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIU XUMUU B TIO3HAHUU
SIBIICHUH TIPUPO/IBI, B (HOPMUPOBAHUH
MBIIUICHHS U KYJIBTYPBI JINYHOCTH, €€
(GyHKIIMOHATBHOU TPAMOTHOCTH,
HEOOXOAUMOM ISl peLICHUs
MPAKTUYECKHUX 3a/1a4 U IKOJIOTHYECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Cpenie;

ITP6 02. BnageHue cucteMoi
XUMUYECKUX 3HAHUM, KOTOPAsi BKIFOUALT:
OCHOBOIIOJIAraloI1e MOHATUS
(XMMUYECKUI 2JIEMEHT, aTOM,
ANIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-
AJIEKTPOHHBIE OpPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BaJIEHTHOCTD,
AJIEKTPOOTPHULATEIBLHOCTD, CTENIEHD
OKHUCIICHU S, XUMUYECKasi CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00beM,
YIIIEPOIHBIN CKeNeT, () yHKIIMOHAIbHAS
TpyIIa, pajuKai, U30Mepusi, U30MEPHI,
TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH,
YIJII€BOIOPOAbI, KUCIOPOA- U
a30TcojepKallue COeTUHEHUS,
OMOJIOTUYECKH aKTUBHBIE BEIIECTBA
(YryieBoibl, JKUPHI, OEITKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS,
KpUCTAJUTMYECKasl pelieTKa, TUIThI
XUMUYECKUX peakiuid (OKUCITUTETHHO-
BOCCTAaHOBUTEJBHBIE, 9K30-1
SHIO0TEPMUUYECKHE, PEAKIIMH HOHHOTO
oOMeHa), pacTBOP, IIEKTPOIIUTHI,
HEDIJICKTPOJIUTHI, JIEKTPOIUTHYECKAS
JUCCOLIMAIINS, OKHCIIUTENb,
BOCCTAaHOBHUTEJb, CKOPOCTh XUMHUYECKON
peaxiuu, XMuMU4ecKoe paBHOBECHE),
TEOPHH ¥ 3aKOHBI (TEOPHS XHMHIECKOTO
CTpOeHHsI opranndeckux Bemects A.M.
BbytnepoBa, Teopus 31€KTPOTUTHIECKON
JIACCOLIMAIU, TIEPUOIUYECKUIN 3aKOH
H.N. MenneneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XHMHH,
(hakTOIOTHUUECKHUE CBEACHUS O
CBOIICTBaxX, COCTaBe, MOJTYYCHUH U




peIIeHHsI 3a]1a41 Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX
JOCTOBEPHOCTb, TPOTHO3MPOBATH
W3MEHECHHE B HOBBIX YCIIOBUSIX;
YMETb TIEPEHOCUTh 3HAHUS B
MO03HABATEBHYIO U TPAKTUYECCKYIO
00JIaCTH KU3HEICATEIILHOCTH.

0€3011acHOM HCII0JIb30BAHUH BAXKHEHIIINX
HEOPraHMYECKUX U OPraHMYeCKHUX
BEUIECTB B OBITY M MPAKTUYECKOM
JIESITEeIbHOCTH YEJI0BEKa,

I1P6 03. chopmMupoBaHHOCTH YMEHHUIA
BBISIBJISITH XapaKTepHbIE IPU3HAKU U
B3aMMOCBS3b U3yUYEHHBIX MOHATHUH,
MPUMEHSITh COOTBETCTBYIOIINE MTOHSATHS
IIPU OMMCAHUU CTPOEHUS U CBOWCTB
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB U UX MPEBPAILCHUI; BBISBIATD
B3aMMOCBS3b XUMUYECKUX 3HAHUH C
MOHITUSIMH U TIPEJICTABICHUSIMH IPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

I1P6 04. chopmMupoBaHHOCTH YMEHUIA
MCIOJIb30BaTh HAMMEHOBAHUS
XUMHUYECKUX COCAUHEHUN
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKOM
Y TIPUKIJIAJTHOW XUMHHU U TPUBHUATIbHBIC
HA3BaHMSI BAKHEHIINX BEIIECTB (ITHUJICH,
arleTUJIeH, MIHLEePUH, (PeHoI,
dbopManbaeru, yKCycHas KHCIIOTa,
TJIMLWH, YTapHBIN Ta3, YIIIEKUCIBIN ra3,
aMMHaK, raiieHasi u3BeCTh, HeralieHas
U3BECTb, MUTHEBAS COJA U IPYTHUX),
COCTaBIATH (OPMYIIBI HEOPTAHUYECKUX U
OpraHMYECKUX BEIIECTB, ypaBHEHUS
XUMHUYECKUX PeaKIUid, O0BSICHITH UX
CMBICT; TIOJATBEPKIaTh XapaKTepHbIE
XMMHUYECKHE CBOWCTBA BEILIECTB
COOTBETCTBYIOLIUMHU IKCIIEPUMEHTAMU U
3aMUCSIMH YPAaBHEHUH XUMUYECKUX
peaKuuii;

ITP6 05. copMupOBaHHOCTH YMEHUI
yCTaHaBJIMBATh MPUHAIEKHOCTh
U3YyYEHHBIX HEOPTaHUYECKUX U
OpPraHWYECKUX BEILECTB K ONpe/IeICHHBIM
KJIaccaM M IpyIiiaM COeIMHEHHH,
XapaKTepu30BaTh UX COCTaB U
Ba)XKHEHUIIIME CBOWCTBA; ONPEENATh BHIbI
XMMUYECKHX CBsI3€H (KOBaJICHTHas,
MOHHAs1, METAJJTMYECKasi, BOJOPO/IHAs),
TUIBI KPUCTAIIIMUECKUX PELIETOK
BEIIECTB; KJIaCCU(PHUIIMPOBATH
XMMUYECKHE PEaKLIUH;

I1P6 07. chopMupOBaHHOCTH YMEHHIA
MIPOBOJIUTH PACUEThI 10 XUMHUUECKUM
dbopMynaM U ypaBHEHUSM XUMHUECKUX
peaKIMii ¢ UCTIOJIb30BaHUEM (PUZNUECKUX
BEJIMYMH, XapaKTEPU3YIOIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MACCHI,
o0beMa (HopMaslbHbIE YCIIOBHSI) Ta30B,
KOJINYECTBA BEILIECTBA; NCIOIb30BATh
CHCTEMHbIE XUMUYECKUE 3HAHUS IS
NPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM.




OK 02. Mcnonp3oBaTh
COBpPEMECHHBIC
CpeZcTBa NOUCKA,
aHam3a u
UHTEPIpETANN
uHpopmanuu u
UH(POPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32144
npodeCcCHuOHATHHON
JeSITeIIbHOCTH

JINYHOCTHBIE pe3yjabTaThbl J0/IKHBI
OTpakaTb B 4YaCTHU:
HEHHOCTH HAYYHOTO IMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U
0OIIECTBEHHO! MPAKTUKH,
OCHOBaHHOTO Ha JHAaJIOre KyJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM
MHUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM U
YUTATEIbCKOM KYJIbTYPhI KaK
CpEeICTBa B3aUMOICUCTBUS MEXKIY
JIIOJIbMU U TIO3HAHUS MUDA.

MeTtanpeaMeTHbIe Pe3yJbTaThl J0JIAKHbI
0TPaKaTh:

OgByagenne yHMBepPCAJIbHBIMH Y4eOHBIMH
MO03HABATEJILHBIMH AeliCTBUSIMU:

B) pabora ¢ ungopmanmei:

BJIAJICTh HABBIKAMU ITOJTyYCHUS
UH(OPMAIMY U3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO
OCYUIECTBIISATH ITOUCK, aHAIIU3,
CHCTEMaTH3aLUI0 U UHTEPIIPETALINIO
UH(OPMAIMY Pa3IUNYHBIX BUJOB U
¢dbopM npesicTaBICHNUS;

CO3/1aBaTh TEKCTHI B PA3IHYHBIX
¢dopmaTax ¢ y4eToM Ha3HAYCHUS
uH(OpMaIY U LIEIEeBOH ayIUTOPHH,
BbIOMpast ONTUMANIBHYIO (hopMy
NIPEJCTAaBICHNS U BU3yaTH3allH;
OLIEHUBATh JJOCTOBEPHOCTb,
JETUTUMHOCTb HHpOPMaLINH, e
COOTBETCTBHE ITPABOBBIM U
MOpaJIbHO-ITHYECKUM HOpMaM;
BJIaJIeTh HaBbIKAaMU PACIO3HABAHUS U
3alUThl HH(pOPMAIINH,
MH(POPMAIMOHHOM 6€30MacHOCTH
JIMYHOCTH.

IIpenmeTHble pe3yJIbTaThl M J0JIAKHBI
0TPaXKaTh:

IT1P6 06. BanecHWE OCHOBHEIMHU
METOJIJaMU HAYYHOT'O TO3HAHUS BEIIECTB
1 XMMUYECKUX SIBJIHUH (HaOII0IeHHE,
U3MEepeHHe, IKCIIEPUMEHT,
MOJCIIUPOBAHUE);

I1P6 07. chopmMupoBaHHOCTH YMEHUIA
MIPOBOAUTDH PACUETHI [0 XUMUYECKUM
dbopMynaM U ypaBHEHUSIM XUMUYECKUX
peaxiuil ¢ UCIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl,
0o0beMa (HOpMalIbHBIC YCIIOBHS ) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHSITHS PEIICHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

I1P6 08. chopmMupoBaHHOCTH YMEHHIA
IUIAHUPOBATh U BHITIOIHATH XUMUYECKUIT
AKCIIEPUMEHT (TIpEeBpaIIeHUS
OpraHMYECKUX BEIIECTB MIPH HArPEeBaHUU,
MOJTyYEHUE ITUJICHA U U3YYEHHUE €ro
CBOIICTB, KQUECTBEHHBIC PEAKIINH HA
aJIbJIETUJIbI, Kpaxmall, YKCYCHYIO
KHCIIOTY; IeHaTypaius OeIKOoB MpH
HarpeBaHuU, [IBETHBIC PEAKIIUU OCIIKOB;
MPOBOAMTDH PEAKIIUN HOHHOTO OOMEHa,
OTIPEIeNIATh CPEy BOAHBIX PACTBOPOB,
KaueCTBEHHBIE PEaKIINK Ha Cynab(aT-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUS; PeIlaTh IKCIIEPUMEHTaIbHbIC
3aja4d 1Mo TemaMm "MeTaiuiel" 1
"HemeTanmnsl") B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH MpHU
oOpallleHnH C BEeIIeCTBaMHU U
71a00paTOpPHBIM 000y I0BaHUEM;
MPEJICTABIIATH PE3yNbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEaKIIUi
1 (GOPMYyIMPOBATH BBHIBOJIBI HA OCHOBE
ATUX Pe3yJabTaTOB;

I1P6 09. chopmupoBaHHOCTH YMEHHUS
aHAIIM3UPOBATH XUMUYIECKYIO
uH(}OPMAIIHIO, TOTYYaEeMYIO U3 Pa3HbBIX
MCTOYHHUKOB (CPEJICTB MaCCOBOM
uH(popmainu, cetb UHTEpHET U Ipyrue).

OK 04. D¢ddextuBHO
B3aUMO/ICIICTBOBATH U
paboTath B
KOJIJICKTHBE U
KOMaHJ1e

JIN4YHOCTHBIE pe3yabTaTrhbl 10/JKHbI
OTPpa’XaThb B 4YaCTH:
IrpaaIaHCKOro BOCIIMTAHUA:

TOTOBHOCTb BECTH COBMECTHYIO
JEATEIIbHOCTh B UHTEPECAX
Ipa)IaHCKOT0 OOIIECTBA;
YMEHHE B3aUMOJEHCTBOBATH C
COLMAJIbHBIMU UHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIHSIMH U
HAa3HAYCHUEM.

IIpenmeTHbIe pe3yJibTATHI M JOJIKHBI
0TPAaXKATh:

I1P6 08. chopmMupoBaHHOCTH YMEHHIA
TUTAHUPOBATh U BBITIOMHATH XUMUYECKUIT
AKCIIEPUMEHT (TIpeBpaIICHUS
OpTaHMYECKUX BEIIECTB NP HArPEBaHUU,
MOJTyYeHUE ITUJICHA U U3YYCHHUE €T0
CBOICTB, KQUECTBEHHBIC PEAKIINH HA
aJIbJIETU]IbI, KpaxMall, YKCYCHYIO
KHCIIOTY; ICHATypaIusi OEIKOB IpH
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MertanpeamMeTHble pe3yJabTaThl J0JIAKHbBI
0TPaXKaTh:

OgiageHne yHMBepCAJIbHbIMH
KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

0) coBMecTHAsI JIesITeJIbHOCTD.

— TIOHMMAaTh U UCMOIb30BaTh
MIPEeUMYIIeCTBa KOMAaHAHON U
WHIUBUAYAIBHON paboOThI;

— TPUHUMATH 1IEJIM COBMECTHOMN
JesITeNIbHOCTH, OPTaHU30BBIBATH U
KOOPJIUHHUPOBATH ICUCTBUS TTO €
JOCTUKEHHIO: COCTaBIIATh IJIaH
JEUCTBUM, paCIIPEICSATh POJIH C
y4e€TOM MHEHHUH YYaCTHUKOB
00Cy>XIaTh pe3yJbTaThl COBMECTHOU
paboTHI.

OBJjaieHHe YHUBEPCAJIbHBIMU
PeryisiTHBHBIMH 1€ CTBUSIMU:
r) IPUHATHE Ce0sl M APYTUX JIOAeH:

— TPUHAMATH MOTUBBI U ApPTYMEHTHI
JPYTUX JIIOJIeH TIPU aHAJIH3e
PE3yNbTATOB IEATEIHHOCTH;

— TpU3HABaTh CBOE MPABO U MPaBO
JPYTUX JII0JIel Ha OIIHOKH;

— Ppa3BuUBaTh CIOCOOHOCTH MOHUMATD
MUD C MTO3UIUU IPYTOr0 YEJIOBEKa.

HarpeBaHuM, [IBETHbIE PEaKIIUU OEIIKOB;
MIPOBOAMTDH PEAKIIUU HOHHOTO 0OMEHa,
OTIPEEIIATh CPEy BOAHBIX PacCTBOPOB,
KaueCTBEHHbIE PeaKINK Ha Cyab(aT-,
KapOOHAT- U XJIOPUI-AaHUOHBI, HA KATHOH
aMMOHHUS; pelllaTh IKCIIEPUMEHTaIbHbIE
3aga4y mo reMaM "Metaiel" 1
"Hemerasnisl'") B COOTBETCTBHH C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH MpHU
oOpallleHHH C BeIleCTBaMU U
71a00paTOPHBIM 000PYIOBAHUEM;
MIPEJICTaBIIATh PE3yIbTaThl XUMUYECKOTO
AKCIIEpUMEHTa B (hopMe 3anucu
YpaBHEHUN COOTBETCTBYIOIIUX PEaKIIUN
1 GOpMyIIMPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB.

OK 07.
ConencTBoBaTh
COXpaHEHHUIO
OKpY’Karollle cpefpl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHHMH KINMaTa,
MIPUHIIUIIBI
OepexIINBOrO
MIPOU3BOCTBA,

3¢ PeKTUBHO
JICUCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUAX

JIN4YHOCTHBIE Pe3yJIbTATHI J0JIKHBI
0TpPa’!KaTh B YaCTHU:
JIKOJIOTHYECKOr0 BOCIIMTAHUS:

—  c(hopMUPOBAHHOCTH SKOJIOTUYECKOM
KYJIbTYpbl, IOHUMaHUE BIUSHUS
COLIMAJIbBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MIPUPOIHOMN U COLIMATIBHOM CPEBI,
OCO3HaHUe TT100aIbHOr0 XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;

— IUIAHUPOBAHUE U OCYLIECTBIICHUE
JICHCTBUI B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HaHUs LENEN YCTOUYUBOTO
Pa3BUTHS YEIOBEYECTBA;

— AKTHUBHOE HEINpUATHUE ACHUCTBUM,
MPUHOCSIIMX BPE OKPYKAOLIEN
cpene;

— yYMEHHE IPOTHO3UPOBATH
HEeOIaronpusATHBIE YKOJIOTHIECKUE
MOCIEACTBUS TPEAITPUHUMAEMBIX
JENCTBUMN, TPEAOTBPALATh UX.

MeTtanpeaMeTHbie pe3yJabTaThl J0JKHBI
OTPAXKATh:

OByajgeHne yHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHM ICHCTBUSIMM:

B) padorta ¢ nHpopManmeii:

— HCIIOJB30BaTh CPEACTBA
MH()OPMALIMOHHBIX U
KOMMYHUKAIMOHHBIX TEXHOJIOTUH B
pELIEHNN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3a4a4 C

IIpenmerHbie pe3yJIbTaThl M J0TAKHbBI
0TPaXKaTh:

I1P6 01. chopmMupoBaHHOCTH
MIPEACTABJICHUI: O XUMUYECKON
COCTAaBJIAIOLIEN €CTECTBEHHOHAYYHOU
KAapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU
SBJICHUN IPUPOBI, B (HYOPMUPOBAHUU
MBILUIEHHS] U KYJIbTYpPbI JINYHOCTH, €€
(GYHKIMOHATIBHON IPaMOTHOCTH,
HE00XO0AUMOM IS pelIeHus
MIPAKTUYECKUX 3a/1a4 U YKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeLE;

ITP6 10. chopMupOBaHHOCTH YMEHUI
co0uTI0/1aTh MpaBHiIa SKOJIOTHYECKU
11€J1ec000pa3HOro MOBEJICHUS B OBITY U
TPYIOBOH ACATEIBHOCTU B LEIAX
COXPaHEHHUsI CBOETO 30POBbs U
OKpY’KaIOILEe IPUPOIHOU CPENBL;
YYMUTBIBATH OITACHOCTH BO3JIEHCTBUS Ha
JKUBBIEC OPraHU3MbI OIIPEIEIEHHBIX
BEILECTB, IOHUMAsl CMBICJI II0Ka3aTels
MpEAEIbHON JONYCTUMOM
KOHILICHTpaLUU.




coOJroieHneM TpeboBaHU
SPTOHOMHUKH, TEXHUKH
0€301aCHOCTH, TUTHEHEI,
pecypcocOepexeH s, TPaBOBBIX U
ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH.

1.4. Kosin4ecTBO 4acOB HA OCBOEHHE NMPOrpaMMBbl IIpeIMeTa:
MaKCUMaJIbHOW Y4eOHON Harpy3Ku oOydJaromnierocs /2 4acoB, B TOM YHCIIE:
00s13aTenbHOM ayJIMTOpHOU yueOHOMI Harpy3ku o0yyaroIerocs 72 4acoB.




2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITIPEJMETA
OVYIIL.10 Xumus
2.1. O0beM y4eOHOro npeaMera ¥ BUAbI Y4eOHOM 1eATeTbHOCTH JJIsl CIIeNHAJTbHOCTH

Buja yueOHO# nesiTeJIbHOCTH Oovem
uacog

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 72
O06s13aTes1bHAs ayIMTOPHAs yueOHAs Harpy3Ka (Bcero) 72
B Tom uncJe:
Jlexumii, ypokoB 42
IPAKTUYECKUX 3aHATUN 22
71a00paTOPHBIX 3aHATUN 8
B mom uucne npogheccuonanvno-opuenmuposannoe cooeprcanue
Jlekuuii, ypokoB 4
MPAKTUYECKUX 3aHSATUI 2

Ilpomesrcymounas ammecmavus 6 ghopme oughghepenyuposannozo 3auema
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2.1. TEMATUYECKHUM IUIAH U COJEP)KAHUE YUYEBHOI'O IIPEJIMETA

OVYIIL.10 Xumus

23.02.06 Texnuyeckasi IKCILIyaTalusl MOJBHKHOTO COCTABA JKeJIe3HbIX 10POT

HauMeHnoBa
HHE
pa3aesioB u
TeM

Tema y4eOHOro 3aHATHS U coAepkaHNe y1eOHOT0 MaTepHuaJia, JIabopaTopHbIe H
NpaKTHYecKHe 3aHATHS, CAMOCTOSATEIbLHAs padoTa CTYAeHTOB (NpuU Haiuyuu)

Oo0nLeMm
4acoB

Dopmupyem
bIe
KOMIICTCHLIH
"

Yposenb
OCBOEHUS

2

Opranuyeckasi Xumusi

Paznen 1. TeopeTudeckue 0OCHOBBI OPraHUYECKON XMMUH

1,2

Teme 1.1

Knaccudukauus, crpoeHre 1 HOMEHKJIATYPAa OPraHM4ecKUX BelecTs.

Coaeprkanue yaeOHOro Marepuana
[Ipeamer OpraHM4ecKOd XWMHUM: €€ BO3HHKHOBCHME, Pa3BUTHE W 3HAUCHHE B MOJIYYEHUH HOBBIX
BEILECTB U MaTepUasioB. Teopusi CTpOeHUs] OpraHuyecKkux coenruHeHuid A.M. BytnepoBa, €€ oCHOBHbIE
mosiockeHusi. CTPYKTypHBIE (DOPMYJIBI OPraHMYECKUX BEIICCTB. ['oMoyiorus, u3oMepus. XuMHUECKas
CBSI3b B OPraHUYECKUX COCAMHEHMSIX: KPAaTHbIE CBS3U, G- U T-CBSI3H.
[IpencraBnenue o KaccUPpUKALUU OpraHUYecKuX BeuecTB. HoMeHKIaTypa opraHMuecKiX COeANHEHUH
(cucTtemMaTHdecKasi) ¥ TPUBUAIHHBIC HA3BaHUS BAXHEHIIMX IPEICTABUTETICH KIACCOB OPTraHUYECKUX
BEILIECTB

OKO1

3,4

IIpakTuyeckoe 3anaTHeNel «HoMeHKIaTypa OpraHu4ecKuX BellecTB».

Conepxanue yaeOHOro Marepuaa
O3HaKoMJICHHE ¢ 00pa3llaMH OPTaHMYECKUX BENIECTB U MaTepraiaMy Ha UX OCHOBE, MOJICTTUPOBAHHE
MOJIEKYJI OPraHUYECKUX BEIECTB, HAOIOJICHNE W OTMCAHNE IEMOHCTPAIIMOHHBIX OTIBITOB 110
MPEBPALICHNIO OPTaHMYECKUX BELIECTB IPH HArpeBaHuy (IU1aBIeHUE, OOYTTIUBAHKE U TOPEHHE).
CocTaBiieHHUe MTOTHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHUUECKUX BEIIECTB OTACTBHBIX
KJIACCOB, UCIIOIb3ys UX HAa3BaHUS MO CUCTEMAaTUYECKON M TPUBHAIBLHOW HOMEHKIATYpe (3THUJIEH,
AIeTUIIEH, [IMLEepUH, (eHol, popManbaeru, YKCyCHas KUCI0Ta, TIUUKH). PacueTsl nmpocreimeit
(bopMyJIbI OPraHUYECKON MOJIEKYJIBI, HICXOSl U3 DIIEMEHTHOT0 cocTaBa (B %)

Pazpnen 2. YriaeBoaopoasl
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5,6,7,

Teme 2.1

Yr/1eBoI0PObl M MX NPUPOIHbIE HCTOYHUKH.

ConepxaHue yaeOHOTro MaTepuala

[IpenenvHple YrIEeBOAOPOABI (alKaHBI): COCTAB W CTPOCHUE, TOMOJIOTHUECKHI psj. MeTaH W 3TaH:
COCTaB, CTpOCHHE, (U3NICCKUE M XUMHUECKUE CBOMCTBA (PEaKIUy 3aMEIICHUS U TOPCHUS), TOTyYCHUE
Y IpUMEHECHHUE.

HenpenenbHbIe yriieBoopOIbl (2IKCHBI, ATKaHCHBI, ATKUHBI).

AJKEHBI: COCTaB M CTPOCHHE, I'OMOJIOTMYECKMHM psa. OTHICH W IPOIUIEH: COCTaB, CTPOCHHE,
¢u3MYecKue M XMMHUYECKHE CBOWCTBA (PEaKIMHM TUAPUPOBAHUS, TaJOTCHHPOBAHUS, THPATAIUH,
OKHCIICHHUS ¥ TTOJMMEPH3aIH) TIOTy4YCeHHE U PHUMEHEHHE.

Anxagmensl: Oyramwen-1,3 um wmeTmnOyraameH-1,3, XWMHUYecKOe CTPOCHHE, CBOWCTBa (peakmus
MOJIMMEPU3AIINN ), TPUMEHEHUE (I CUHTE3a MPUPOHOTO U CHHTETUYECKOTO KayuyKa U PE3UHbI).
AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOIHUECKUN DPs. ALIETHICH: COCTaB, XMMHYCCKOE
CTpoeHue, (U3UYECKUE W XUMHUYCCKHE CBOWCTBA (peakiUHM THIAPUPOBAHUS, TaIOTCHUPOBAHUS,
THIpaTalliy TOPEHUs), MOMy4YeHHEe U MPUMEHEHUE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO TIAMEHH st
CBapKH U PE3KH METAJUIOB)

9,10

ApoMaTHYecKHue yIiIeBOI0Pobl (apeHbl).
Coneprkanne yaeOHOr0 MaTeprana

HUTPOBAHMUsI), MOJIyYCHHE U TPUMEHEHNE. TOKCHYHOCTh apeHoB (BIHMsIHUE OSH30J1a Ha OpraHu3M
uenoBeka). ['eHeTHUecKas CBSA3b MEXKAY YIICBOAOPOAAMH, IPUHAUICKALIMMHU K Pa3IUIHbIM
kiaccam.[IpuponHbIe NCTOYHHUKY yTaeBo10poaoB. [IpupoaHbIii ra3 u monyTHbIe HeTsAHBIE Ta3bl. HedTh
1 e€ mpoucxoxaenre. CriocoObl nepepadoTKu HeTH: IEPEeroHKa, KPeKHHT (TepMUYECKUH,
KaTalIuTHYecKuii), muponu3. [IpoaykTel mepepaboTku HeTH, UX TPUMEHEHUE B IPOMBINUICHHOCTH U B
ObITY. KaMeHHBIH yroib ¥ IpOIYKTHI €ro nepepadoTku

Iben3ou 1 Tomyon: cocTas, cTpoeHKe, (HrU3NIEeCKre U XUMUUECKUE CBOMCTBA (PEeaKLK IaJOreHUPOBAHUS U

OK 01
OK 02
OK 04

11,12

Teme 2.2

JlabopaTopHoe 3ansitue Nel «CBolicTBa YIJIeBOIOPOAOBY.

Conepkanne y4eOHOTO MaTepuala

TpuBuanpHas 1 MEXTyHapoJHasi HOMEHKIATypa, XMMHUYECKHEe CBOMCTBA, CIIOCOOBI MOTyYEHUS
yriieBoaopoAoB. [loyyeHue sTuieHa u u3yueHue ero CBOMCTB. MoJieTMpoBaHUE MOJIEKYJT U
XUMHUYECKUX MPEBPALEHUH yTIeBOAOPOI0B (Ha MpUMepe 3TaHa, 3TUIICHA, alleTUIIeHa U JIp.) U
raJIOr€HONPOU3BOTHBIX

OK 02
OK 04

Paznen 3. Kuciioponoconep:kaiiue opraHu4ecKue coeTnHeHusI

13,14

Tema 3.1

CoupTtbl. PeHour.

Coneprxanne yueOHOro MaTepHaa

[IpenenbHbIE OJHOATOMHBIE CIHMPTHI (METAHOJN M 3TAHOJ): CTPOCHHUE, (PU3NUECKHE M XUMHUYECKHE
CBOMCTBa (peakiMd C aKTUBHBIMM MeETaJlJlaMH, TIaJIOTCHOBOAOPOAAMH, TOPEHHE), IMPUMEHEHHE.
Bonopoubie cBs3u Mexay MoJeKyaamu ciupToB. DHU3MOIOTHUECKOE JIEHCTBIE METaHOAa M 3TaHOJa
Ha OpPTraHu3M 4YeJIOBeKa.

MHoroaroMHble CHUPTH (ITHICHIJIUKOIb M TJIMIEPUH): CTpOeHHe, (U3MYSCKHE U XHUMHUYECKHE
CBOICTBa (B3aMMOJICHCTBUE CO IICTOYHBIMH METAJUIAMH, KAYECTBEHHAs PEaKIWs HAa MHOTOATOMHBIC

CHI/IpTBI). DHU3NOTOTrHYSCKOC ,I[eﬁCTBI/IC Ha OpraHu3sM 4YCJIOBCKaA. HpI/IMeHeHI/Ie MNIMOCpUHA U

OK 01
OK 07
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STHUIICHTJIAKOJIS.
®enon. CTpocHUE MOJCKYIBI, (PU3HUSCKUEe M XUMHUECKHE CBOCTBA (peHoma. TOKCHYHOCTH (eHoma,
ero (pusnonornyueckoe IeHCTBUE HA OpraHu3M deioBeka. [IpuMenenne gpenona

15, 16,
17,
18

Tema 3.2

Aabaeruabl. KapooHoBbie KHCJI0THI. Cl103KHbIE 3QUPDI.

Cozeprkanue yueOHOTo MaTepuaa
XMUMHYECKHE CBOICTBA (PEaKUU OKUCIIEHHUS U BOCCTAHOBJICHHUSI, KAUECTBEHHBIC PEAKLINH), TIOIy4YeHHE U
NpUMEHEHHE.
OnHOOCHOBHBIE TIPEEIbHBIE KApOOHOBBIE KUCIIOTHI (MypaBbUHAS M YKCyCHAsI KHCIIOTHI): CTPOCHHE,
¢du3nuecKue 1 XUMHYECKHE CBOHCTBA (00IIMEe CBOWCTBA KUCIIOT, PEAKIUs STePUPHUKALINH), TIOITyUYCHHE U
npumenenue. CTeapuHOBas ¥ OJICMHOBAsA KUCIIOTHI KaK MPEACTAaBUTEIH BEICIINX KAPOOHOBBIX KUCIIOT.
Mplta KaK cCoy BBICHIMX KapOOHOBBIX KHCIOT, MX MOIOIIEE JICHCTBHE.
CrnoxHble 3QHUPBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. ['aponu3 crnoxHbIX 3gupoB. JKupsl.
I'unponus xxupoB. IIpuMeHneHue xupoB. bruonoruueckas posib KUPOB

OK 01
OK 02
OK 04

19,
20,
21,

22

Tema 3.3

YriieBoabl.

CoaeprkaHue yaeOHOro MaTepuana

YrIeBoabl: cocTaB, KIACCH(HUKAIS YTIEBOIOB (MOHO-, ¥~ U ToJdrcaxapusl). [moko3a — mpocteimmii
MOHOCAaXapH/l: 0COOCHHOCTH CTPOCHHUSI MOJICKYJIbI, PU3HYECKHE U XUMHUYCCKHE CBOHCTBA TIFOKO3BI
(B3aumogeiictBue ¢ ruapokcuaom meau (11), okuciaeHrne aMMiuadHbIM pacTBOpOM okcuaa cepedpa (1),
BOCCTaHOBJIEHHUE, OPOKEHUE TIIFOKO3bI), HAX0XKACHUE B IPUPOE, IPUMEHEHHE TIIOKO3bI,
Omosoruyueckas posb B KU3HEAEATEIHHOCTH opranu3Ma yenoBeka. @otocunres. @pyKTo3a Kak H30Mep
TJIFOKO3BI.

Caxapo3a — IpeaCcTaBUTeNb TUCaXapHIOB, THAPOIU3 Caxapo3bl, HAX0XKIEHUE B IPUPO/IE U IPUMEHEHHE.
ITonucaxapuapl: Kpaxmal U LEJUII0I03a KaK IPUpoIHbIe monuMepsl. CTpoeHne Kpaxmaia ! LeJUTI0I03bl,
($u3nUeckre 1 XUMHUUYECKHE CBOWCTBA Kpaxmasia (THAPOJIN3, KaUeCTBEHHAs PEAKIHsI C HOI0M)

OK 01
OK 02
OK 04

23,
24

Tema 3.4

IIpakTuyeckoe 3anaTHeNe2 HoMeHKIaTypa KHCJI0POAOCOACPKAIUX OPTAHMYECKUX COCTMHEHMIT».
Conepxanue yueOHOro MaTepyuaa

TpuBHanbHas ¥ MEXIyHApOIHAS HOMEHKIIATYpa, XHMUYECKUE CBOMCTBA, CIIOCOOBI TIOTyYEHHsI CIUPTOB
1 (eHOJIOB, KAPOOHOBBIX KUCIIOT ¥ 3(UPOB, alIbAECTHI0B U KeTOHOB. COCTaBJICHUE CXEM peakUuii (B TOM
YHCIIE TI0 IPEUIOKEHHBIM [IENOoYKaM MPEeBpaIleHuil), XapaKTepU3YIOIINX XUMUIECKHE CBOICTBA
KHCIIOPOJOCOAEP)KALINX OPTaHUYECKUX COEAMHEHNI

25,
26

IIpakTuyeckoe 3anaTHE Ne3 «XuMHUYecKHe U (pU3HYECKUe CBOHCTBA KHCJIOPOI0COAEPKAIMX
OPraHUYecKHX COeIHHEHUS.
Coneprkanue yueOHOro MaTepuana

[IpoBenenue, HabIIOCHIE U OMTUCAHKE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIC
peaxuy OAHOATOMHBIX CIIUPTOB (OKHCIeHHEe dTaHoma okcuaoM Meau (11)), MEOTroaTOMHBIX CIUPTOB
(B3anMmoericTBue rmnepuHa ¢ ruapokcuaom meau (1)), anbaerunos (OKuCIeHNE aMMHAYHBIM

OKO01, OK02
OK04
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pactBopom okcuaa cepedpa(l) u ruapokcunom meau (1), B3anmoneiicTBre Kpaxmania ¢ HOIOM),
M3y4Y€HHE CBOMCTB pacTBOpPa YKCYCHOW KUCIIOTHI

Pasnen 4. A3oTconep:kanue oprannyeckne coeJHHeHUs!

27,
28

Tema 4.1

AMMWHBI. AMMHOKHCJIOTEI. beJkn.

Copepxxanue yueOHOro MaTepuaia

AMWHBI: METWJIAMHH — TMPOCTCHINUN TIPEICTaBUTEIh aMHHOB.: COCTaB, XHMHYECKOE CTPOCHUE,
(u3MYECKUEe U XMMUYCCKUE CBONCTBA, HAX0XKICHUE B IPUPOJIC.

AMUHOKHUCIIOTBI KaKk aM(OTEpHbIC OpraHUYECKUe CoeqUHCHUs. DU3NYECKUEe U XUMHYSCKHUE CBONCTBA
aMHUHOKHCIIOT (Ha IpHMepe TIINIMHA). broorndeckoe 3HaueHuEe aMUHOKUCIIOT. [lenTuab.

Benku kak mnpupomHble TonUMephl. [lepBuUYHAs, BTOpUYHAs W TPETUYHAS CTPYKTypa OEIKOB.
XHUMHYECKHE CBOHCTBA OCJIKOB: THIIPOJIN3, ICHATYPAIlUs, KAYeCTBEHHBIC PEaKIMK Ha OSIKU

29,
30

Tema 4.2

IIpakTu4yeckoe 3ansaTue Ne4 «CBoiicTBa a30TOCOIePKAIIUX OPraHUYECKHX COeIMHEHUID).
Copnepxanue yaeOHOro MaTepuana

dusnueckre U XUMUIECKUE CBOMCTBA AMUHOB (PEAKIIUU C KUCIOTAMU U TOPEHUS) U AMUHOKUCTIOT (Ha
npumepe rnuuuHa). Habaronenue u onucanne JeMOHCTPALMOHHBIX OIBITOB: AEHATYpaLHsl OEIKOB IIpH
Harp€BaHuWM, IBETHBIC pCaKIINU 0€eJIKOB

OK 01
OK 02
OK 04

Pa3nen 5. Bol

COKOMOJIERKYJIAPHBIC COCANHECHUSA

31,
32

Tema 5.1

IIpakTuyeckoe 3anaTHe Ne5S «CHHTE3, aHAJIN3 H KJIacCHPUKANMA BBICOKOMOJIEKYJISIPHBIX
coeAMHEeHHUID».

Conepxanue yaeOHOTo MaTepHuaa

OCHOBHBIE MOHATHSI XUMHH BHICOKOMOJIEKYJIAPHBIX COEIMHEHUI: MOHOMED, TTOJTUMED, CTPYKTYPHOE
3BEHO, CTETNEHb IMOIMMEPHU3AINY, CPEIHS MONEeKyIsipHas Macca. OCHOBHBIE METO/bI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOIMMEPHU3aLUsl U TIONUKOHIEHCALUSL.

O3HakoMJIeHHE ¢ 00pa3LiaMH IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB:
TTACTMACCHI (TIOIMATHIIEH, TTOJIUITPOITUIIEH, TTOIUBHHWIXIOPH I, TIOIUCTHPOI); HATYPaJIbHBIA U
CHUHTETHYECKHUE KaydykH (OyTaueHOBbIH, XJIOPOIPEHOBHII 1 N30IPEHOBHIN); BOJIOKHA (HaTypaIbHbIE
(XJT0TIOK, TIEPCTh, MIENK), UICKYCCTBEHHBIE (aIlleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUECKHE (KapOH U
JIAaBCaH)

OK 01
OK 02
OK 04

33,
34

IIpakTnyeckoe 3ansaTne Ne6. KonTposbHasi padora 1 «CTpyKTypa U CBOICTBA OpraHM4eCcKHX
BeleCTB».
(o paznenam 1-5)

Ilpogpeccuonanvno opuenmuposannoe cooeprycanue
Pazoen 6. Xumusn 6 o6imy u npou3e00CmeeHHOll 0essmenbHoCmu 4e106eKd

35,
36,
37,
38

Tema 6.1

Xumuueckue mexnHono2uu 6 NOGCEOHEEHOU U NPOPECcCUOHAILHOU OeSTMENbHOCHU Ye108¢KA._
Coneprxanne yueOHOro MaTepHaa

IIpaBuita 3K0IOTUYECKH 1eTIeCO00pa3HOT0 TIOBEACHUS B OBITY U TPYIOBO JESITENbHOCTH B HENSIX
COXPaHEHUs CBOETO 3/I0POBbS M OKPYIKaIOIIeH MPUPOTHON CPEIIbl, ONTACHOCTh BO3JICHCTBUS HA JKUBBIC
OpraHu3Mbl OPraHMYECKHUX BELICCTB OTACIBHBIX KJIACCOB (YIJIEBOIOPOIbI, CIIUPTHI, (PEHOJIBI,

OK 01
OK 02
OK 04
OK 07
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XJIOPOPTaHUUYECKUE TIPOM3BOIHEIC, AlTbACTHIBI U JIP. ), TIOKA3aTelh MIPEASILHO JTOITYCTUMON
KOHIICHTPAITIH 1 €T0 UCITOJIE30BaHUE.

Poutb xumum B 00ecIieueHIY SKOJIOTHYESCKOM, SHEPTETHYESCKON U TIHIICBON 0€30MaCHOCTH, Pa3BUTHU
MEIWIMHEI, CO3IaHUH HOBBIX MaTepHAIOB (B 3aBUCHMOCTH OT BHIa MPO(PECCHOHATEHON ACSITCILHOCTH),
HOBBIX MICTOYHHMKOB 3HEPTHH (aJIbTEePHATUBHBIC HCTOYHUKY 3Heprun). [IoHATHE 0 HAYYHBIX METOaxX
TIO3HAHUS BEIIECTB M XUMUIECKUX peakiuil. [IpeacraBimenust 00 00mMX HAYIHBIX TPHHITATIAX
MIPOMBIIIICHHOTO MOJIY4YEHHUs BXKHEHIITUX BEIIeCTB (Ha MpUMepax MPOU3BOACTBa aMMHUaKa, CEpHOM
KHCJIOTHI, METaHOJA).

XuMus ¥ 37I0pOBbE YETIOBEKA: MpaBriia 0E30MaCHOTO UCTIOIB30BaHUS JICKAPCTBEHHBIX TIPENapaToB,
OBITOBOI XMMHH B IIOBCEIHEBHOM KU3HU

39,
40

Tema 6.2

Ilpakmuueckoe 3anamue Nol. «IIpumenenue xumuueckux ¢euiecme U MexHoa0Zuil ¢ y4enom
0yoyueii npogheccuonaIbHOIL OeamenbHOCHUY.
Coneprkanue ydaeOHOro MaTepuasia

Pewienue keiic-3amau
3amuTa keiic-3a1a4: [IpencrapiieHue pe3ysibTaTOB pelieHUs Keic-3a1au B GopMe MUHH-TOKIIana
(momyckaeTcs UCIOJIb30BaHUE TPAPUUICSCKUX M MTPE3CHTAIMOHHBIX MATEPUAJIOB)

Paspnen 7. Teoperudyeckue 0OCHOBbI XMMHHU

41,
42

Tema 7.1

OcHoBHbIE XUMHYeCKHe MOHITHS U 32KOHbI, CTPOEHUE ATOMOB XMMHUYECKHUX 31€MEHTOB.
Coaeprkanue yaeOHOro Marepuana

XVMUYECKUI dIIeMeHT. ATOM. SIIpo aToma, H30TOmbI. DIEKTPOHHAS 000JI09Ka. DHEPreTHIeCKre YPOBHH,
HIOJ{ypOBHU. ATOMHBIE OpOHTAaNH, S-, P-, 0- 351eMeHThL. OCOOEHHOCTH pacHpeaeNICHHs JIEKTPOHOB 10
OopOuTaIAM B aTOMaX 3JIEMEHTOB HEPBBIX YETHIPEX NMEPUOA0B. DINEKTPOHHAS KOH(PHUTYPALMs aTOMOB.
OcCHOBHbBIE XUMHYECKHE 3aKOHBI

O,Z[HO&TOMHLIC NpEeaACIbHBIC CIHUPTHL: CTPOCHUC MOJICKYJI, U30MEPHA W HOMCHKIIATypa, IOJYUYCHHC,
CBOfICTBa, IIPUMCHCHHUC. I'eneTnyeckas cBs3b OQHOATOMHBIX IMPEACIBbHBIX CITUPTOB.

43

JlabopaTtopHoe 3ansitue Ne2 «OCHOBHBbIE KOJIMYECTBEHHbIE 3AKOHbI B XUMHUM M PAcYeThl 10
YPaBHEHUSIM XMMHYECKUX PeaKIMii».

Conepkanne y4eOHOTO MaTepuaa

OTHOcuTENbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. MomnspHast Macca. KoinuecTBo BemiectBa. MaccoBas
JtoJis BeriecTBa. 3akoH ABoraapo. MomsipHabiit 00beM ra30B. OTHOCUTENNBHAS TNIOTHOCTD Ta30B. PacueTsl
0 YpaBHEHUSM XUMUYECKHUX PEAKINi C UCIOIb30BaHNEM MaCcCOBOM JIOJIM BEIIeCTBa, 00beMa
(HOpMalTbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

OKO1

15




44

Tema 7.2

Iepuonuyeckuii 3axon u Ilepuonnyeckasi cucrema xumuieckux 3jieMeHToB /. . MenjaesieeBa,
HX CBSI3b ¢ COBPEMEHHOM Teopueil CTpOeHUs1 AaTOMOB.
Cogeprxanne yueOHOro MaTepyaia

[Tepuonuueckas cucrema xumudeckux saemeHToB J[.1. MenneneeBa. CBsi3b NEPHUOIUICCKOTO 3aKOHA U
Tlepronueckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOMN TEOPHUEl CTPOCHHS aTOMOB.
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOMKHBIX
BEIIEeCTB 110 TpynmaM 1 nepuonaam llepnomniaeckoi cucTeMbl. 3Ha4YeHHE MEPHOANIECKOTO 3aKOHA 1
CHUCTEeMBI XuMHU4YecKux 3nmeMenToB J[.. MeHnzeneeBa B pa3BUTHH HAYKH.

YcTaHOBJIEHHUE CBSI3U MEKIY CTPOCHUEM aTOMOB XUMHUYECKHUX 3JIEMEHTOB U NEPUOANYECKUM
W3MEHEHHEM CBOMCTB XMMHUYECKHUX JIEMEHTOB M X COSIMHEHHM B COOTBETCTBUH C MOJIOKECHUEM
[Tepuoauueckoil CUCTEMBI.

45

JladopaTtopHoe 3ansiTue Ne3 «M3ydyeHue nepuoguvecKuX 3aKOHOMEPHOCTE U MX B3aMMOCBSI3H €O
CTPOEHHEM aTOMOBY.

CopepxxaHnne V‘IC6HOFO mMarepuajia

PCIHGHI/IG HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)IX TCOpeTI/IquKI/IX 3a,ﬂaHI/II>'I Ha xapaKTepmaumo XUMHUYCCKUX
3JEMEHTOB «MeTalTnyecKue / HeMETAIIINYCCKHIE CBOMCTBA XUMHUECKUX 3JIEMEHTOB B COOTBETCTBHH C
ux E)HGKTpOHHI)IM CTpOCHI/ICM U ITOJIOKCHUEM B HCpHOI{H‘IGCKOﬁ CUCTEMEC XUMHUUYCCKUX DJICMCHTOB I[H
MenpneneeBay»

OKO1
OKO02

46,
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48,
49

Tema 7.3

CTpoeHue BenecTBa U MPUPOAA XUMUYECKOH cBsI3U. MHOroo0pa3ue BelecTB.
Conepkanne y4eOHOTO MaTepuala

Crpoenue BemecTBa. XUMHUYECKAs! CBSA3b. BUIIBI XUMUUECKOH CBsI3H (KOBAJIEHTHAS HEMOJISIPHAS U
MOJISIPHASL, MOHHAS, MEeTaJNTN4ecKast). MexaHu3Mbl 00pa30BaHUsI KOBAIEHTHOW XUMHUYECKON CBSI3U
(0OMeHHBIN M JOHOPHO-aKIIeNITOPHBIN ). BogopoaHast cBs3b. BaieHTHOCTh. DIEeKTPOOTPHUIIATEILHOCTD.
Crenenb okucieHus. OHBI: KATHOHBI U aHUOHBI

HpaKTI/I'ICCKOC 3ansaTie Ne8 «CTpoeHne BeHieCTBa M Npupoaa XHMHYECKOH CBA3W».
CoaepixaHue V‘IC6HOFO Marcepuajia

JemoHcTpanus Mosienel KpUCTaJUIMIeCKUX PEIIeTOK: HOHHOW (XJIOpHU/T HATPHSA), aTOMHOH (Tpadut u
anmMasz), MOJIEKYJISIPHOH (YTIICKUCIIBIN Ta3, HOM), METAJUIMIECKOU (HaTpHii, Maruuii, Mess). Perenue
MIPAKTUYECKUX 33/IaHUI Ha COCTaBJICHUE AIIEKTPOHHO-TpadudecKux GopMyll 3eMeHTOB 1—4 neproioB

OKO1

50,
51

Tema 7.4

K.naccml)mcaunﬂ U HOMECHKJIATYpa HCOPraHM4€CKHUX BEIICCTB.
CopepxaHue V‘IC6HOI‘O Marcepuajia

Kraccudukarys Heoprannueckrx BeriecTB. HoMeHKnaTypa HeopraHMIeCKUX BEIIeCTB (OKCHIIbI,
THAPOKCHIIBI, KUCIIOTHI, COMM). BerecTsa MONEKy ISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMSI. ATperaTHble
cocrosiHUA BerecTsa. Kpucrammaeckre 1 aMopdHbIe BeliecTBa. 3aKOH IOCTOSHCTBA COCTABa BEIIECTBA.
THIbI KPUCTAIUTMYECKUX PELLETOK (aTOMHas!, MOJIEKYJISIpHAs, HIOHHAS, METAJITMIECKast). 3aBUCHMOCTb
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKOHN PEIIETKH

OKO1
OKO02
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52,
53

JladopaTopHoe 3ansitie Ned «HoMeHK/IaTypa HeOPraHMYeCKUX BEIIeCTBY.

Copeprxanue yueOHOro MaTepuaia

Pemienue mpakTHUeCKUX 3a/laHuil 10 Ki1accu(UKAIUU, HOMCHKIIATYPE M XUMHUECKUM (opMyIam
HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KITacCOB (YrapHbIi ra3, yrIIEKUCIIbIN Ta3, aMMHUAK, raiieHas
W3BECTh, HETAIIICHAS! U3BECTh, IMTHEBAS COJA U APYTUX): HA3BaHUS BEIECTB 110 MEXKTyHAPOTHOU
(UIOIMAK) min TpUBHAIBHOM HOMEHKIJIATYPE M COCTABIICHHE (DOPMYIIBI XUMHUYECKUX BEIIECTB,
ompeJiesieHe TPUHAIUICKHOCTH K Kiaccy. [Torck nHpopManyu no Ha3BaHUsAM, WICHTH(PHUKATOpAM,
CTPYKTYpHBIM QopmMyniaM. AHATH3 XUMHISCKON HHPOPMAITUH, TIOTY9aeMON M3 Pa3HbIX HCTOUHHKOB
(cpencte MaccoBol MH(pOpMaIKK, ceTh IHTEpHET U qpyrue)

54,
55

Tema 7.5

Tunbl XHMAYECKUX PeaKIHii.
Conepxxanue yueOHOro Marepuaia

Xumudaeckas peakius. Kimaccupukanus XUMHYISCKUX peakIiii B HEOPTaHMIECKON M OpraHnIeCKOMH
XUMUH. 3aKOHBI COXPaHEHUSI MacChl BEIIECTBA, COXPAHEHUS U MPEBPAIEHUS SHEPTUH PU XUMHUIECKUX
pCaKkuuiax. OKHCINTEIBHO-BOCCTAHOBUTEILHBIE peakunn (ypaBHeHI/Iﬂ OKHCJICHUA-BOCCTAHOBJICHN A,
CTCIICHb OKHCJICHUSA, OKUCIIUTECIIb U BOCCTAHOBUTECIb, OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN B
MIPHUPO/IE, TPOU3BOJCTBEHHBIX MPOIECCAX H KUIHEACATEIHHOCTH OPTaHU3MOB)

OKO1 2

56

57,
58

Tema 7,6

CkopocTh XUMHYECKHMX peaKuuii. XuMu4iecKoe paBHoBecHe.

Coaeprkanue yaeOHOro MaTepuana

CKOpOCTb peakiiu, ¢ 3aBUCMOCTb OT Pa3IMYHBIX (PaKTOPOB: MPUPOIbI PEArupyOIINX BEIIECTB,
KOHIIEHTpAIK Pearupyroyx BellecTB, TEMIIEPATYPHI U TUIOIMAIN PEaKIIHOHHON MOBEPXHOCTH.
TemnoBbie 3QPEKTH XUMUYECKUX PEaKLUii: 9K30- U SHAOTepMIUYecKkre peakiun. OOpaTuMble peakiyu.
Xumugeckoe paBHOBecHe. DakTOPHI, BIUAIONINE Ha COCTOSIHUE XMMUYECKOTO PABHOBECHS
(KOHIIEHTpalKs PeareHTOB WM NPOJYKTOB PeakIny, AaBieHue, remneparypa). [lpunnun Jle [latense

IpakTnueckoe 3ansaTueNe «BiausiHue pa3inyHbIX (AKTOPOB HA CKOPOCTH XUMUYECKOI peakiuum.
Conepxanue yueOHOro MaTepyuaa

Pemrenune nmpakTHKO-OPUEHTUPOBAHHBIX 3aJaHU Ha aHaJIU3 (PAaKTOPOB, BIUSIOMINX HA N3MEHEHUE
CKOPOCTH XMMHUYECKOH peaKiiy. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM PEAKIH OT MPUCYTCTBHS
KaTaJau3aTopa Ha IPUMEPE Pa3IoKEHUs EPOKCHIa BOJOPOA C IIOMOIIBIO JHOKCUAA MapraHia 1
KaTajasbl. Perienye NpakTHKO-OpUEeHTHPOBAHHBIX 3aJjaHuil Ha puMeHeHne npuHnmna Jle-Ilatense
JUTS HAXOX/ICHUsI HAallpaBJICHHUsI CMEILICHNS] PABHOBECHS] XUMUYECKOH Peaknuy U aHaiu3 (pakTopos,
BIMSIOIIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECHS.

OKO01, OK02 2

59

Tema 7.7

PacTBopbl, Teopusi 3J1eKTPOJMTHYECKON JUCCOLUALMY U MOHHBIH 00MeH.

Conepxanue yaeOHOTo MaTepHuaia

PacTBOpBI. BHJIBI pacTBOPOB 110 COJIEp)KaHUIO pACTBOPEHHOTO BemiecTBa. PactBopumocTs. [loHsTHE 0
JUCTIEPCHBIX cucTeMax. MICTHHHBIE M KOJIOWAHBIE PacTBOpbl. MaccoBas 10Jis BelecTBa B pacTBOpE.
ITonstre o BomopoaHoM mmokasarerne (PH) pactBopa. DnexTponuTudeckas auccormanus. CHIbHbIE ’
ci1a0ble 3IEeKTPONUTHI, HEANEKTPOIUTHL. Peakinyn noHHOTO 0OMeHa

OK 01 3
OK 02
OK 04
OK 07
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60

JladopaTopHbie 3aHsaTHeNeS «IIpUTrOTOBJIEHHE PACTBOPOBY.
Coneprxanve yaeOHOTO MaTepuasa

IIpuroroBneHre pacTBOPOB 3aIaHHON MaccOBOM J0JIe PaCTBOPEHHOIO BEIIECTBA, TPOBEICHUE peaKIui
MOHHOTO O0OMEHa, OTIPE/ICIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIIBI0 YHUBEPCAIBHOTO HHIUKATOPA
(kucnas, HeWTpalibHas, IEI0YHAs ). 3a/IaHUs Ha COCTABIICHUE NOHHBIX PEAKITHIMA.

Pemmenue mpakTHKO-OPUECHTUPOBAHHBIX PACYCTHBIX 3aJ]aHHi HA PACTBOPBI, UCTIOJIB3YEMBIC B OBITOBON U
MIPOU3BOICTBEHHON JESATEIHHOCTH YEIIOBEKA.

61,
62

IpakTuyeckoe 3anaTue Nel0. KonrposbHas padora 2 «CTpoeHHe BelecTBa U
XUMHUYECKHe PeaKIum.
(mo pazneny 7)

Pasznen 8. Heopranuueckasi xummusi

10

63,
64,
65

66,
67,

68

Tema 8.1

DU3NKO-XHMHYECKHE CBOMCTBA HEOPTaHMYECKHX BemecTB. MeTaJuibl.
Conepxanne yueOHOT0 MaTepraia

[Tonoxxenne MerasmmoB B llepuonnueckoil cucreMe XHMHYECKHX — AJIEMEHTOB.
OCcoOEHHOCTH CTPOSHHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTa/IoB. O0IHe pusnueckue
cBoiictBa MeTauioB. CIUlaBbl METAUIOB. ODJIEKTPOXMMUYECKUH Psl  HapsDKEHUN
METa/UIOB. XHWMHUUYECKHE CBOWCTBA BAKHECHUINIMX METALIOB (HATPWUM, KaJlMW, KaJbIUH,
MarHui, ajJlOMUHHUM, IMHK, XpOM, KeJie30, Me/lb) U WX coeauHeHuil. OO0mme crocoob!
noJiyueHus: MeTayioB. [IpuMeHeHne MeTalioB B ObITY M TEXHUKE

Hemerajuibl.

ConepxaHune y4eOHOTo Marepuaia.

[Tonoxenne HemeraioB B [lepuoanueckon cucreme XuMuueckux anemeHTos JI. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. DH3HUYECKHE CBOMCTBA HEMETAIIIOB.
ANnoTponus HeMETaJUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriaepoaa). XuMHUUecKrue
CBOMCTBA ¥ MPUMEHEHHE BAXHEHIIINX HEMETAUIOB (TaJOTe€HOB, CEPHI, a30Ta, Gocdopa,
yrJepoJia U KPEeMHHUs) U UX COSTMHEHUH (OKCHIOB, KUCIOPOACOAEPKAIINX KUCIIOT,
BOJIOPOJIHBIX coenrHeHui). [IpuMenenne BaKHEHIIUX HEMETAIJIOB U UX COEAMHEHUI.

JlabopaTopHoe 3aHATHEN26 «DPU3NKO-XMMHYECKHE CBOMCTBA HEOPIAaHMYECKUX BElIeCTB.
CopepxaHue yueOHOro MaTepuana

CocraBneHne YypaBHEHHM XHMHMYECKUX PEAKIUHA C YYaCTUEM IIPOCTBIX M CIIOXKHBIX
HEOPraHUYECKUX BEILIECTB: METAUIOB M HEMETAJJIOB; OKCHUIOB METAJIOB, HEMETAJUIOB U
aM(pOTEpHBIX IEMEHTOB; HEOPraHUUYECKUX KUCIIOT, OCHOBAaHUN U aM(pOTEPHBIX TMIPOKCHUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BemiecTBa Uil 00bEMa ra3oB 10 M3BECTHOMY KOJHYECTBY BELIECTBA, MAcce
win 00bEMY OJHOrO M3 YYacTBYIOIIMX B pEaKIUHM BELIECTB, pacuyérbl Macchl (00bEMa,
KOJMYECTBA BEILlECTBA) MPOAYKTOB pEaKLUWH, €CIU OJHO M3 BEIIeCTB HMMEET IPHUMECH.
PemreHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HA CBOMCTBA, COCTaB, IIOJIy4YE€HUE U

OKO1
OKO02
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0e30macHOe  WCHOJb30BAHWE BAXKHEHMIIMX HEOPraHMYECKHX BEIECTB B ObITY U
npodecCHOHATBHON AESTEIPHOCTH YEIOBEKA

69,
70

IIpakTuyeckoe 3ansitue Nell. Kourposbsnas padora Ne 3 «CBoiicTBa HeOpraHu4ecKux
BelecTB». (110 pa3zaeny 8)

HTroro:

72
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3. YCJIOBUSA PEAJIMBALINU ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

OVYIIL.10 Xumus
3.1. MaTrepuajabHO-TeXHUYECKOE o0ecnieyeHue
Vueonas qucuumummaa OYIL.10Xumus n3ydaercs B kabunere XuMus.
O6opynoBanue yaeOHOTo KabUHeTA!
- MOCaJ0YHBIC MECTA MO0 KOJIMYECTBY CTY/ICHTOB;
- pabodee MecTo MpernoaBaTes.

3.2. HNudopmanuonHoe odecneyenne o0ydeHust

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX wu3aaHuil, MHTepHeT-pecypcoB, I0NMOJHUTEIbHOM
JINTEPaTypbl

OcHOBHbIE HCTOYHUKH:

1 lNabpuensa O.C. OcrtpoymoB W.I. Xumus mua mnpodeccuii W CrenuaibHOCTEH

Texandeckoro npoduist: yaeonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: M3naTenbekuii IeHTP

«Axagemus», 2017 -272 c.

2. Epoxun 0. M., KoBanesa U. b. Xumus 1151 npodeccuii U crienuanbHOCTEN TEXHUYECKOTIO
U ecTecTBeHHO-HayuHOro npoduieit: yueOnuk/ Epoxun FO. M., KoBanesa U. b. — M.: U3narensckuii
eHTp «Axagemusi», 2020 - 496 c.

HNuTepHeT-pecypcesl:

1 hvsh.ru - sxypraan «Xumus B IIKOJIE»
2. WWW.hij.ru/ -«Xumus 1 5Ku3Hb»
3. chemistry-chemists.com/index.html - anekrponHsIii sxypHan « XUMUKH U XUMHUSD»

das cryneHToB
1.T'abpuensa O.C. Xumus s npodeccuid U CHEUAIBHOCTEH COIHAbHO- 3KOHOMHUYECKOTO U
rymanuTtapHoro npogmuieii: yaeonuk / O.C. 'abpuensn, U.I'. Octpoymos. — M.: 2014

3. lNabpuensu O.C. Xumus s npodeccuili U CHenuaIbHOCTEH TEXHUYECKOTo MpOoQuis:
yuebnuk / O.C. I'abpuensn, .I'. Octpoymos. — M.: 2014

4, labpuensa O.C. Xumus mansa mpodeccuil W CHeNUaTbHOCTEH E€CTECTBEHHO HAyYHOTO
npodwis: yueOnuk / O.C. I'abpuensn, N.I'. Octpoymos. — M.: 2014

S lNabpuensu O.C. Xumus: yueb. ais crya. npod. yueb. 3aBenennii / O.C. 'abpuensn, U.T.
OctpoymoB. — M.: 2014

6. labpuensu O.C. Ilpaktukym: yde6. mocobue / T'abpuenssH O.C., OctpoymoB U.I'.,
CnankoB C.A., lopodpeesa H.M. — M.: 2014

7. INadpuensn O.C. Xumusa: nocobue st nmoaroroBku k EID: yue6. mocobue / O.C.
I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. — M.: 2011

8. Epoxun FO.M. , KoBanesa U. b. Xumus 151 npodeccuii 1 crenuanbHOCTEN TEXHUYECKOTO
U €CTECTBEHHO Hay4yHoro npoduneit. — M.: 2014

0. Epoxun IO.M. Xumus: 3agaum u ynpaxsenus. — M.: 2014 Epoxun IO.M. COopHuK

TECTOBBIX 3afaHuii Mo xumuu. — M.: Akagemus, 2014

10. TabpuensH O.C. u ap. Xumus i npodeccuil U CrnenruanbHOCTe TEXHUUECKOro MpoduiIs
(37IEKTPOHHOE MPHUIIOKEHNUE)

Juis npenoaasaresiei

1 O6 oOpazoBannn B Poccuiickori ®Denepanuu. DenepanpHblii 3akoH Poccuiickoit
@eneparun ot 29 nexabps 2012 r. Ne 273-03 dDenepanbHblil TOCyIapCTBEHHbIH 00pa30BaTEIbHBINA
CTaHAapT cpeanero (mosHoro) obmero oopazoanus. YT1B. [Ipukazom Muno6prayku Poccun ot 17 mas
2012 1. Ne 413

2 [Tpuka3z Muno6prayku Poccuu ot 29 nexadbps 2014 r. Ne 1645 « O BHeceHHH N3MEHEHHI
B Iiprka3 MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparmu ot 17 mas 2012 r. Ne 413

«O06 yTBepxkaeHUN (emaeparbHOT0 TOCYAApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPETHETO
(moHOT0) 00IIeT0 00pa30BaAHUSY.

3 Pexomenaanum mo opraHu3auu MOJYYCHHs CPEIHEro 00IIero oOpa3oBaHus B Mpeeaax
OCBOEHUSI 00pa30BaTENBHBIX IPOTPAMM CPEIHEro MPOoPeCCHOHATBHOTO 00pa3oBaHus Ha 06a3e OCHOBHOTO
obmero oOpa3oBaHHMs ¢ y4yeToM TpeOoBaHUHN ¢eaepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHbBIX
CTaHJapTOB U MOIy4aeMOU IPOPEeCcCuu Wi CIIEUATbHOCTH CPETHETO
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npodeccronansHOTr0 00pazoBanus (MUChMO JlemapTaMeHTa rocy1apCTBEHHOM MOIUTUKY B
chepe moaroroBku padounx kaapos u IO Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

4. T'abpuensan O.C. Xumus i npenojaasatens: yaeOHo-metoaunueckoe nocodue / O.C.
I'abpuensn, I'.I'. JIeicoBa. — M.: 2014

5 Ta6puensu O.C. u np. Xumus s npodeccuit u crenuaibHOCTeR 53 TeXHIYeCcKOoro mpodus
(2JIEKTPOHHOE MPUITIOKECHHE)

21



1. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA ITPEIMETA

OVYII.10 Xumus

KoHTpPo/Ib M OlleHKa PE3yIbTaTOB OCBOCHHUS IMPEIMETa OCYIIECTBISIETCS IPENOJaBaTesieM B
Ipolecce MPOBEACHHS NPAKTHYECKUX U Ja0OPAaTOPHBIX 3aHATHH, KOHTPOJIBHBIX Pa0dOT, TECTUPOBAHHUS, A
TaKxke caauu TudepeHIMPOBAHHOTO 3a4eTa.

KoHTpoJ1b 1 01leHKa pacKpbIBAIOTCS YEPE3 YCBOECHHBIE 3HAHUS U MPUOOPETEHHbIE 00YUYAIOLUMUCS

OBITH

yYMEHHsI, HalpaBleHHble Ha (QopMHpoBaHHE OOMMX KomMOeTeHuud. KommneTeHIMH TOJKHBI
COOTHECEHBI C TMPEIMETHBIMH pe3yibraraMu. JlJIs KOHTPOJSE M OIEHKH pPE3YylIbTaTOB OOYUYCHHS
npernojaBaTesib BbIOMpaeT (GOpMbI U METOABI C y4eTOM IpodecCHOHANU3aluu O0y4YeHHs MO MpOorpaMme
npeamera.
Kox v HaumenoBanue Pasznen/Tema THI OIleHOYHBIX
¢GopMupyeMbIX KOMIIETEeHIU MepOnpUATHI
OK 01. BriGupatb crioco0bl perieHus P.1: T. 1.1 TectupoBanue
3a1a4 IpoeCCHOHATBHOM AEATENLHOCTH P.2:T.2.1 YCTHBIH OIIPOC
IPUMEHUTENBHO K pasinuHbM KonTekcram | P-3:T1.3.3,3.2,3.3,3.4 Pemenne pacu€THeIX 3a1a4
P4:T4.1 Habmtoienue 3a xonoM
P.5: T5.1 BBIMIOJTHEHUS TPAKTUKO-
P.6: T.6.1 OpPUEHTUPOBAHHBIX 3aJJaHUI

P7:T.7.1,7.2,7.3,7.4,7.5,7.6,
1.7

P.8: T8.1, 8.2
OK 02. Mcnionb3oBaTh COBpEMEHHbBIE P2T.2.1,2.2
CpeJICTBA IMOMCKA, aHAJIN3a U P.3T.3.1,3.3, 3.4,
HWHTEpIpeTauy HHOPMAIIIH, U P4T.4.1
UH()OPMAILMOHHBIE TEXHOIOTUH IS P.5TS5.1
BBINOJTHEHHS 33724 MPOo(ecCHOHATBHOI P.6T.e6.1
EITETLHOCTH P7T.72, 74,76,7.7

P.8: T8.1, 8.2
OK 04. 3ddexTuBHO P2T.2.1,2.2
B3aUMOJICHCTBOBAThH M PabOTATh B P.3T.3.1,3.3,3.4,
KOJIJICKTHBE U KOMaH/IE P.4TA4.l

P5ST.S.1

P.6T.6.1

P7T.7.7

P.8: T8.2
OK 07. P3T3.1
CopeiicTBOBaThH P.6 T.6.1
COXPaHECHHIO P7T.7.7

OKpY>KaroIen cpepl,
pecypcocOepeKeHUI0, PUMEHSTh 3HAHUS
00 W3MEHEHHUH

KJIUMaTa, TPUHITATIBI

OepeKITMBOTO

MIPOU3BOJICTBA, 3G (HEKTUBHO

JIECTBOBATH B

Ype3BhIYANHBIX

CUTYaIHASIX

[IpencraBnenue pe3yapTaToB
MPaKTUYECKUX U
71a00paTOPHBIX padoT
IIpoBeaeHnE XUMUYECKOTO
JKCIIEPUMEHTA

Beinosinenue

KOHTPOJIBHBIX

pabor 1o

pazzenam AUCHUIUINHBI
OneHka caMOCTOSTENBHO
BBITIOJIHCHHBIX 3aJJaHUMN
3amura peneHus kKeic-3aaau
(c yuerom Oynymiei
npo¢eCCHOHAIBHON
JIeSITEIbHOCTH )

Brimonnenue 3aganui
MMPOMEXKYTOUYHOM aTTECTALUH
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