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PaGouas mporpamma ydueOHON IUCHMIUIMHEI pa3paboTaHa Ha OCHOBEe ODejepalbHOro
rOCy[IapCTBEHHOrO  00pa3oBaTeNBHOTO  CTaHAapTa IO  CHEIMAIBHOCTH  CPEIHEro
npodecCHOHaTBHOr0 00pa3oBaHHs

43.02.16 TypH3M ¥ rOCTENPUHUMCTBO,
K00 HAUMeHO0B8aHUe CReYUanlbHOChU (i)

a TaKKe B COOTBETCTBHE ¢ IIpmkasoM MumnoGpuayku Poccmu ot 17.05.2012 Ne 413 «O6
YTBEpIICHHUH (pelepalbHOTO TOCYAapCTBEHHOTO CTAHAApTa CPEJHEro ofmero o0pasoBaHMs,
IIpukasom Mumucrepetsa npocsemenus Pocenitckoit ®eneparmu ot 12 asrycra 2022 roga Ne
732 «O BHeceHMH H3MeHeHWH B (elepanbHBIi TOCYIapcTBEHHBIA 00pa3oBaTENbHBIN CTAHIAPT
cpeHero o6Imero 06pa3oBaHus, YTBEPKICHHBIH MPUKA30M MEHUCTEPCTBA 00pa3oBaHysl 1 HayKH
Poccuitckoit @emepanuu ot 17 mas 2012 1. Ne 413», DenepanbHoii 06pa3oBaTeNbHOU
IIpOrpaMMoit cpenHero obmero oOpasOBaHMsA, YTBEPKIEHHOH NprKasoM MEHIPOCBEIEHH
Poccuiickoit enepammu oT 23 Hos6ps 2022 1. Ne 1014 (3aperucrpuposan B Muniocte Poccun
22 nexabpst 2022 1. Ne 71763), TlpumepHBIMH pabodMME IPOTPaMMaMH, paspaGOTaHHBIMH
®I'BOY IO «MHCTHTYT pasBUTHs MpohecCHOHANTPHOIO 00Pa3oBaHuUs» U YTBEPXKACHHBIMH Ha
sacemanun CoBeTa II0 ONEHKE COMEpYKaHHS M KadecTBa IPHMEPHBIX pabouuMx IporpamMm
0611e06pa3oBaTebHOrO | COLUATBHO-TYMAHUTAPHOTO IIMKIIOB CPEHETO 1po(heCCHOBAEHOTO

ob6pazosanus, [IpoTokon Ne 14 or 30.11.2022.

PACCMOTPEHA U OJOBPEHA PEKOMEHJIOBAHA
[{uxoBo# KoMuCCHER Metoandgeckum
1o o61eo6pazoBaTeIbHEIM JUCIUILIHHAM, 00IIHM cosetoM Llentpa CIIO U® I'VAII
I'yMaHHTAPHBIM CONHANBHO-3KOHOMHYECKIM IpoToxon Ne 6 or 17.06.2024 .

MUCLUIITAHAM, MATEMaTHIECKUM,
€CTECTBEHHOHAYYHBIM JUCIUILIMHAM U
(bU3BOCIHTAHUSA

ITpotoxoin Ne 6 ot 11.0

IIpencenaremns:

Pazpaborunku:

MartseeB-Oonuk M.M.., iperiogaBatesb
(®UO)




1. OBIIIASL XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI
OBII[EOBPA30OBATEJBLHON YYEBHOM JAUCHUIIJIUHBI
OJl. 11 ®dusuka
1.1 MecTo AMCLUMIUIHHBI B CTPYKTYpe OCHOBHOIH o06pa3oBaTelIbHOH MPOrpamMmsi
CIIO:
O6meobpaszoBarenpHas mucuuiuinia «OJ1.12 XuMus» sBisercs 0053aTEIBHOM 4acThiO
061meo6pa3oBaTebHOTO IIMKIa OCHOBHOM 0OOpa3oBaTeNBHOM NPOrpaMMEI B COOTBETCTBUM C
OI'OC no cnenuansHoct CITO 43.02.16 TypU3M U TOCTENIPUUMCTBO

1.2. ITesb ¥ NIAHHpYeMble Pe3yJIbTAThl OCBOEHHS JHCIHILIHHDI:

1.2.1. Heapb o6meobpaszoBaTebHOMN AHCIHIIJIHHBI

Hens pucrumuael «OQJ1.12 Xumus»: copMUpoBaTh y 00y4aroluXcs 3HaHUSI U YMEHHS
B 00J1aCTH XMUMUHM, HABEIKM MX TIPUMEHEHHUS B IIPAKTHUECKOH NpodeccHoHaIbHOM AeATENBHOCTH.

1.2.2. IlnanupyemMele pe3yJIbTATHI OCBOeHUS 001e00pa3oBaTe/bHOH JHCIHIIJIHHEL B
cooTBeTcTBHH ¢ ®T"OC CIIO n na ocnose PI'OC COO

Ocoboe 3HaueHHe IUCIMIUIMHA HMeeT IpU (POPMHUPOBAHMM M Pa3BHTHH OOMIMX
KomrieTeHIuH B cooTBeTcTBHU ¢ PI'OC.

Kon U Ilanupyemble pe3yabTaThl

HanMeHOBaHHe

(hopMupyembIx O6uue JucnuninHapHble
KOMIIeTEeHIIH H

OK 01. Brubupars | MPO1, MP05, MP09, MP10, MP11, MP12, | ITPO1, TTP02, ITP03, ITP07
cnocobel  pemeHus | MP14

3a1a4

nipodecCHOHaNBEHOR

JeATeTLHOCTH

OpUMEHHTENIBHO K

PasIUYHBIM

KOHTEKCTaM

OK 02. | MP02, MP03, MP09, MP12, MP15, MP17 | I1P02, TTIP04, ITPOS, ITP0O9
Hcnonszorats

COBPEMEHHBIE

cpencTea FIOUCKA,

aHanu3a U

UHTepIIpeTAILIN

HHbOPMALINHY, "

uH(pOpMallMOHHEIE

TEXHONOTHH JUL

BBIIONIHEHUS  3amad

npodeccuoHaNbEHOH

JIeSITENIbHOCTH;

OK 04. Dddextusro | JIP1, JIP6, MP09, ITP06, PTI07
B3aUMOJIEHCTBOBATE U

paboTrarts B

KOJLITEKTHBE u

KOMaHZE;

OK 07. | JIP4, JIP14, MP04, MP09, T1PO1, TTP02, ITPOS, ITPOS, TTP10
CopeiicTBoBaTh

COXpaHeHHI0

OKpY>Xarolle# cpenpl,




pecypcocbepexeHuIo
, TIPUMEHSATh 3HAHWA
00 HU3MEHEHNH
KJIMMaTa, TIPUHLMIIBI
0eperIuBOro
MIPOU3BO/ICTBA,

3¢ dexTHBHO
JIehcTBOBATh B
Ype3BhIYalHBIX
CUTYallUsX;

OK 08. | JIP2, JIP3, JIP11,JIP15, MPQ9, ITP02, ITPOS, ITPOS, ITP11, ITP12
Hcnonszosars
CpencTBa
¢busnueckoi
KyJBTYpHI JULA
COXpaHeHHUs H
YKpETIeHUs
37I0pOBbsl B IpoLiecce
npoeccHoHansHoH
JIeSATEeNEHOCTH 158
OAAePIKAHUA
Heo6X0IUMOro
ypoBHA du3ndecKoi
MOJITOTOBIECHHOCTH;

11K 2.4 JIP2, JIP3, [1P11, ITP12
BrimosnHenue
CaHUTapHO-
SMUAEMHUOIOTHYECKU
X TpeboBaHuit K
MPEeIOCTABICHUIO
TOCTHHHYHBIX YCIIYT.

Oco6oe 3HaueHMe UCLUILIMHA MMeeT Npu (GOPMHUPOBAHHHM H Ppa3BUTHH OOMIHX
KomreTeH1M#d B coorBeTcTBHH ¢ DI'OC.

OK 01. BoiGupats crmocobsl pelreHHsS 3aad  MPOQECCHOHABHON  [EATENBHOCTH
NPUMEHHUTENBEHO K pa3/IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTe COBpeMeHHBIE CpEACTBA IIOMCKA, aHalW3a M HHTEPIIPETallHu
nHGOPMALUK, ¥ MHPOPMALOHHBIE TEXHOJIOTHH Ul BEIIOJNHEHUA 3a/a4 MPOo(eCCHOHANBHOM
JIeSITEIBHOCTH;

OK 04. D¢ddexTuBHO B3aUMOIEHCTBOBATE U pabOTaTh B KOJJIEKTHBE U KOMaH[IE;

OK 07. CopneiicTBOBaTh COXPAHEHMIO OKpYXarOLIeH Cpelbl, pecypcocOepekKeHuIo,
NPUMEHATh 3HaHMA 00 W3MEHeHMH KIMMaTa, NPHHLMIE OepeXIMBOro MpOU3BOJICTEA,
3¢ (deKTUBHO NEHACTBOBAThH B UPE3BBIYaHHEIX CUTYaLUAX;

OK 08. Hcnonp3oBaTh cpeacTBa (U3NUECKOH KyJIBTYPHl MU COXPAHEHMS U YKPEIUICHUS
340POBBA B Mpolecce NpodecCHOHABHOM AesTeTbHOCTH U HOAIEPXKaH) HEOOXOMUMOTO YPOBHS
(H3U4ECKOH OArOTOBIEHHOCTH.

Oco60e 3HaueHHe JUCLMILIMHA UMeeT P HOPMUPOBAHUH U Pa3BUTHH MPOMECCHOHANIBHBIX
KomrneTeHIHH B coorBeTcTBHU ¢ DI'OC.

I1K 2.4 BHINOJHEHHE CAaHUTAPHO-3MUAEMHOJIOTHYECKUX TpeOOBaHUH K IPENOCTABICHUIO
TOCTHUHHUYHEIX YCIIYT.

B pamkax nporpamMmsl y4eOHOH JAMCHMIUIMHEI ~ OCBAaUBAIOTCS  JIWUHOCTHEIE,

METAIpeAMETHBIE U NIPEAMETHEIE pe3yIbTaThl B COOTBETCTBHH ¢ TpeGoBanusmu OI'OC cpenHero



obmiero obpazoBaHusl.

Ilnanupyemble pe3yabTaTbl OCBOEHHS JAHCHUILUIMHBI  Ju4HOCTHBIE  (JIP),
MmetanpenMmetHsie (MP), npenmetHsle s 6a3oBoro ypoBHs uzyuenus (I1P)

JInuHoCTHBIE:

JIP 01 Poccwuiickyto rpakIaHCKyYIO UAEHTUYHOCTE, IATPUOTU3M, YBaXKeHHE K CBOEMY

Hapoay, 4yBCTBa OTBETCTBEHHOCTH Ileped PoamHOH, ropmocTH 3a cBOM Kpaill, CBOIO
PoavHy, mpomuioe ¥ HacToslliee MHOIOHAI[MOHAJIBRHOTO Hapoxa Poccum, yBaxeHue
rocy1apCTBEHHBIX CUMBOJIOB (rep0, diar, rUMH)

JIP 02 I'paxgaHCKYIO MO3HMLMIO KaK aKTUBHOI'O ¥ OTBETCTBEHHOTO 4JIeHa POCCHHCKOTO
00IIECTBa, 0CO3HAIOIIEr0 CBOM KOHCTUTYLIHOHHEIE MpaBa U 00A3aHHOCTH, YBa)XKaIOIEro 3aKOH U
NpaBONOPSIOK,  oOnajaroiiero  4YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOLIETO TPaJAWLHOHHbIE HAlOHAIBHEIE U OOINedyesioBedecKHe TI'yMaHUCTHYECKUE HU
JEMOKpaTUYEeCKHE LIEHHOCTH

JIP 03 ToTtoBHOCTH K ciyxeHut0 OTeUYeCTBY, €ro 3aluTe

JIP 04 CdopmMUpPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBRHIO Pa3BUTHSI HAYKHU U 0OLIECTBEHHON MIPaKTHUKHM, OCHOBAHHOT'O Ha IUANOre KyJIbTYp, a TAKKe
pasnu4YHBIX (HOopM OOINECTBEHHOrO CO3HAHUs, 0CO3HaHUE CBOEI0 MECTA B MOJIHUKYILTYPHOM MHPE

JIP 05 ChopMHpOBaHHOCTH OCHOB CaMOPa3BUTHUSA M CAMOBOCIIMTAHHA B COOTBETCTBHH C
0OIIEYEIOBEYECKIMH LEHHOCTAMU M HJeallaMH TpakKAaHCKoro oOIecTBa; TOTOBHOCTE M
CNOCOOHOCTH K CaMOCTOSITENBHOM, TBOPUECKOH U OTBETCTBEHHOH J€ATENBHOCTH

JIP 06 TonepaHTHOE CO3HAaHHE U MOBEACHUE B MOJUKYIHTYPHOM MHpPE, TOTOBHOCTH M
CIIOCOOHOCTH BECTH AMAJIOT € APYTMMH JIOJBMH, JOCTUTaTh B HEM B3aUMOIIOHUMAaHUs, HAXOIMTh
ofImue Lend U COTPYIHUYATh I WX JOCTUXKEHHS, CIIOCOOHOCTH IPOTHBOCTOSATE HIACOJIOTHH
SKCTPEMHU3Ma, HAIMOHANN3Ma, KCeHOGOOUH, TMCKPUMHHAIMK 10 COLMANBHEIM, PETUTHO3HBIM,
pacoBEIM, HallHOHANBHBIM IIPU3HAKaM H JPYTUM HETaTHBHEIM COLMANILHEIM SBJICHHAM

JIP 07 HaBeIKM COTpyAHMYECTBA CO CBEPCTHMKAMHU, HETBMHM MIIANINEr0 BO3pacTa,
B3pOCJIBIMH B 00pa30oBaTeNbHOM, OOLIECTBEHHO MONE3HOM, yueOHO-HCCIef0BaTeNbCKOH,
IIPOEKTHOM U APYTUX BUAAX AEATEILHOCTH

JIP 08 HpaBcTBEHHOE CO3HAHKE U TIOBEIEHHE HA OCHOBE YCBOECHMSA 00IeUenoBeY4eCKuX
LEHHOCTEH '

JIP 09 'oTOBHOCTE ¥ CIIOCOOHOCTE K 06pa30BaHUIO, B TOM YHCIIe caMOo0Opa3oBaHHUIO, Ha
NPOTSDKEHMHM BCEH JKM3HM; CO3HATENPHOE OTHOLIEHHE K HENpEepHIBHOMY 00pa30oBaHMIO Kak
YCIIOBHIO YCIeIHO nmpodeccHoHaNbHOM U 0OIECTBEHHOM AEATENBHOCTH

JIP 10 DcTeTWueckoe OTHOIUNEHHWE K MHpY, BKIHOYAs 3CTETHKY OBITa, HAy4HOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, OOIIECTBEHHEIX OTHOLIEHUH

JIP 11 MpuHsaTre 1 pealn3alyio UEHHOCTEH 370poBoro 1 6e30macHoro obpasa JXU3HH,
noTpeOHOCTH B PU3MYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHUSIX CIIOPTHBHO-03/I0POBUTENBHOMN
JEATEIbHOCTRIO, HETIPUSTHE BPEIHBIX IPUBBIYEK: KYPeHHs, yIOTpeOIeH A anKoroJisl, HAPKOTUKOB

JIP 12 BepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIUEHHE K (HU3HYECKOMY H
TICHXOJIOTHYECKOMY 3I0pPOBBIO, Kak COOCTBEHHOMY, TaK M ApPYTHMX JIOACH, yMEHHE OKa3bIBaTh
MEPBYIO TIOMOIIb

JIP 13 Oco3nannblit BEIGOp Oynymied mnpodeccMd M BO3MOXHOCTEH pealusalud
COOCTBEHHBIX KM3HEHHBIX IUTAHOB; OTHOIIEHHE K TNpodecCHOHANBHOH MEATENBHOCTH Kak
BO3MOXKHOCTH  Y4YacTHss B  DPCIICHHH . JUYHBIX, OOIIECTBEHHEIX, TIOCYIapCTBEHHBIX,
oO0IIIeHAI[MOHANIBHBIX TIpodiIeM

JIP 14 CdopMHUpOBaHHOCTE 5SKOJOIMYECKOrO MBILUIEHHSA, IMOHMMAHHUS BIMSIHUA



COLIMaNbHO-9KOHOMHYECKMX IIPOLIECCOB HAa COCTOSHUE MPHPOAHOM M COLMANBHOH Cpelbl;
MpUOOPETEHHE OMBITa 3KOJIOTO-HATIPABIEHHOM AESTeIbHOCTH

JIP 15 OTBeTCTBEHHOE OTHOLIEHUE K CO3AAHUIO CEMBbH Ha OCHOBE OCO3HAHHOT'O IIPUHSTHS
LIEHHOCTEN CEMEHHON KU3HU

MeranpeameTHsbie:

MP 01 CamoctoarensHo  (GOpMynuMpoOBaTP M aKTyalu3HpOBaThb  [pobiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

MP 02 VcraHaBnuBaTh CYIIECTBEHHBIN NPU3HAK WIH OCHOBAHUS [UIA CpaBHEHUS,
knaccupukauu 1 06odimeHus;

MP 03 Omnpegenate uenu AeATENbHOCTH, 3a/1aBaTh IapaMeTphl U KPUTEPUH WX
JOCTHIKEHHS;

MP 04 BeIBIATE 3aKOHOMEPHOCTH U NIPOTHUBOPEUHS B paCCMaTPUBAEMEIX SIBJICHUSX;

MP 05 BHOCUTH KOPPEKTHUBHI B IEATENBHOCTh, OLIEHUBATE COOTBETCTBUE PE3YJIBTATOR
LIeJIIM, OLIEHUBATh PUCKH ITOCIEICTBHI NeATEIBHOCTH;

MP 06 Bnagers HaBBIKaMU y4eOHO-HCCIIENOBATENBCKON U MPOEKTHOH NEATeNBbHOCTH,
HaBBIKAMH pa3pelieHus mpobieM;

MP 07 CrocobHOCTh U FOTOBHOCTH K CaMOCTOSTENEHOMY ITOUCKY METOIOB PELICHUS
MpaKTHYeCKHX 3a/1a4, IPUMEHEHHIO pa3jIMYHBIX METOIOB IIO3HAHHUS;

MP 08 OsnageHue BHAaMU HAESITENBHOCTH IO TOJNYYEHHIO HOBOTO 3HAHUSA, €ro
WMHTEpIpeTalny, NpeoObpa3oBaHUIO M MPUMEHEHHIO B Pa3NIMYHBIX YYEOHBIX CHUTYaIlUsX, B TOM
Ylcle Opy CO3JaHUH YIeOHBIX U COLMANIBHBIX IIPOEKTOB;

MP 09 QopMHpPOBaHHE HAYHHOTO THITA MEILLIEHHS, BIIaAEHHE HAYYHOH TEPMUHOIIOTHEH,
KJIFOYEBBIMU TIOHATHAMHU U METOJJaMH;

MP 10 CraBute u ¢QopMynupoBate coOOCTBEHHBIE 3alayd B 0Opa3oBaTenbHOMR
JEeATENBHOCTH U )KU3HEHHBIX CUTYaLMAX;

MP 11 BhIsBIATE NPUYHHHO-CIEJCTBEHHBIE CBSI3M U aKTyalW3WpOBaTh 3ajady,
BBEIIBUTATh TUIIOTE3Y €€ pelleHWs, HaXOAWUTb AapryMeHThl [UId JOKa3aTeJbCTBa CBOMX
YTBEPXKICHHH, 3a/1aBaTh IapaMETPEl U KPUTEPUX PEIICHHS;

MP 12 AnpanusupoBaTb NOJyYeHHbIE B XO€ pEIIeHHs 3a1aui pe3yIbTaThl, KPUTHIECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH M3MEHEHHE B HOBBIX YCJIOBHUSX;

MP 13 JlaBaTb OLEHKY HOBEIM CHTYallMsIM, OLICHUBATE IIPUOOPETCHHEIN OIIBIT;

MP 14 Bnapers HaBBIKaMH TOJIyYEHHUs] HHPOPMAaLUH U3 HUCTOYHUKOB PA3HEIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYILECTBNSATH IOWUCK, aHaNM3, CHCTEMATH3aUMI0 MW HHTEPIPETALMIO
uH(pOpMalLIH pa3TMYHEIX BUIOB U GOpM IpeacTaBIIeHHs;

MP 15 Co3znaBate TEKCTHI B pa3IH4YHBIX (popmaTrax ¢ y4eTOM HazHaueHMs HHPOpMalHUU
Y LIeNEBOH ayJUTOPHH, BEIOKpasl ONTUMANBHYIO GOpMY TIpeICTaBIeHHs M BU3yaTU3alliu;

MP 16 OueHuBaTh JOCTOBEPHOCTH, JIETUTHMHOCTH HMH(OPMALIMH, €€ COOTBETCTBHE
MPaBOBEIM M MOPaJIbHO-3THYECKHUM HOpMaMm;

MP 17 Mcnonp30BaTh CpefAcTBa HHPOPMATUOHHBIX U KOMMYHHUKALMOHHBIX TeXHOJIOTHH
B PEIUEHHMN KOTHHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3alMOHHBIX 3aZiad ¢ COOJIOACHUEM
TpeboBaHMH SPrOHOMUKY, TEXHUKH 0E301acHOCTH, TMIMEHH!, pecypcocOepexKeHusl, IPaBOBEIX U
STHYECKHX HOPM, HOpM HHGOPMALIHOHHOH 6e30MacHOCTH;

MP 18 BrageTs HaBEIKAMH pacIlo3HaBaHMA U 3aIMKUTEl HHpopMaumy, HHGOPMaIHOHHOH
6€301acHOCTH JINYHOCTH.

IIpeaMeTHbIE:



[P 01 CdopMHUPOBaHHOCTE IpPEACTaBIEHMH: O XHMHYECKONW COCTABIIAIOLIEH
CCTECTBCHHOHAyYHOH KapTHHBI MMpa, POJM XUMHH B IO3HAHHH SBICHUN IIPUPOABI, B
(hOPMHMpPOBAHHMH MEIINIEHHS W KyIbTYPHl JIAYHOCTH, €€ (hYHKIMOHATEHOM IPaMOTHOCTH,
He0OX0AMMOH [/1 pELIEHHUs IPAKTHYECKUX 331124 M SKOJIOTHIECKH 0G0CHOBAaHHOIO OTHOLIEHHS K
CBOEMY 37I0POBBIO U IIPHPOJIHOI cpefe;

[IP. 02 Bragende cuCTeMOM  XMMHYECKMX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraroIHe NOHATHS (XUMUIECKUH 3IEMEHT, aTOM, SIeKTPOHHAs 060I0YKa aToMa, S-, p-
, d-3JIEKTPOHHEIE OPOMTANM aTOMOB, HOH, MOJIEKYNa, Bal€HTHOCTb, DIEKTPOOTPHLATEIEHOCTD,
CTENEHb OKMCIEHNS, XUMUYECKas CBsI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHELA 00BeM, YIiIepoJHbI
CKeJeT, (GYHKUMOHANbHAS TIpYNNa, pajMKall, H30MEpHs, M30MEpBl, TOMONOTHUECKHN psi,
TOMOJIOTH, YTJIEBOIOPOAEI, KHCIIOPO- H a30TCOAEPKAIIUE COENUHEHHS, OUOIOTUYECKH aKTUBHEIE
BelecTBa  (YIVICBOABI, JKUPBl, OENKH), MOHOMEp, [ONMMEP, CTPYKTYPHOE 3BEHO,
BBRICOKOMOJIEKYJLIPHBIE COEMHEHHUS, KPUCTAJUIMYECKasl PEIIeTKa, THIbl XUMUYECKUX peaKiuit
(OKHCIHUTENBHO-BOCCTAHOBUTENBHEIE, SK30-H JHAOTEPMHYECKHE, PEAKIMH HOHHOTO 0OMeHa),
pPacTBOp, OJNEKTPONIUTEHI, HEBJICKTPOJIUTEI, BIIEKTPOJUTHYECKAs TUCCOLMALMASL, OKHCIMTEINb,
BOCCTaHOBUTEIIb, CKOPOCTE XUMHUYECKOH PEaKIMH, XMMHYECKOE PAaBHOBECHE), TEOPUH U 3aKOHEI
(Teopus. XMMHMYECKOTO CTPOGHHMS OpraHudeckux Bemects A.M. ByTmeposa, Teopus
SJIEKTPONUTHYECKOH AHCCOLMaLuy, Iieproardeckuit 3akoH .M. Menneneesa, 3akoH coxpaHeHus
MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH $3BIK XHMHH, (AKTOJNOTHYECKHE CBEHNCHHS O
CBOMCTBAX, COCTaBe, I0JIy4eHHH U 6€30ITaCHOM HCIIONb30BAHUM BHKHENIIMX HEOPraHUYECKHX U
OpPraHMYE€CKHX BELUECTB B OBITY M MPaKTHYSCKOM JEATEIbHOCTH YelIOBeKa,

ITP 03 CchopMHpOBaHHOCTE YMEHHi BBISBIATH XapaKTePHEIE IIPU3HAKH H B3aHMOCBSI3b
H3YYCHHBIX [NOHATHH, NPUMEHATH COOTBETCTBYIOLIHE MOHATHS NPU OMMCAHMH CTPOSHHA H
CBOWCTB HEOPraHMYECKUX M OPraHMYECKHX BELUECTB U MX IPEBPAIEHMIt; BEISBIATE B3aHMOCBS3E
XAMHYECKMX 3HAHHH C TMOHATUSAMHM M IIPEJCTaBICHHSAMM [pPYTHX €CTECTBEHHOHAYYHEIX
NpeIMETOB;

[P 04 CdopMHPOBaHHOCTE YMEHHMH WCIOJIB30BATh HAMMEHOBAHHMA XHMHUECKUX
COCIMHEHHH MEXIYHapOAHOIO CO03a TEOPETHYECKOM M NpPHKIAJHOM XUMHUM U TPHUBHAILHEIE
Ha3BaHUs BAXXHEHINNX BEILECTB (3TUIIEH, aLllETHIIEH, TIIHLEPHH, HEeHOI, GOpMABIETH], YKCYCHAs
KHCJI0Ta, IIULHH, YrapHBIH a3, yIJIEKUCIIBIA a3, aMMHaK, raiieHas H3BeCTh, HeralieHas H3BeCTh,
TIUTBEBAS COJa U OPYIMX), COCTABATE (HOPMYIIBI HEOPTaHHYECKMX M OPraHHMYECKHX BEIECTB,
YPaBHEHUA XHMHYCCKHMX peakuuid, OOBACHATP MX CMBICT; IIOATBEPKHATH XapaKTepHEIE
XWMHUYECKHE CBOHCTBA BELIECTB COOTBETCTBYIOLIMMHU BKCIIEPUMEHTAMHU U 3aMKUCIMM YpPaBHEHHIA
XUMHYECKUX peaKLuii;

IIP 05 CdopMHUpOBaHHOCTE YMEHHMI YCTaHABNMBATH NPUHALIEKHOCTS H3yYEHHBIX
HEOPraHWYECKUX U OPraHMYECKHX BELIECTB K ONpPEAENEHHBIM KJIACCaM U IPYINaM COeAMHEHHH,
XapaKTEPU30BATh UX COCTAB M BAXHEMNINNE CBOMCTBA; OINpEAENATh BUAB XMMHYECKMX CBS3el
(KOBalleHTHas, WOHHAsA, MeTa/IMdecKasi, BOJOPOAHAs), THIbl KPHUCTAIHMYECKHX pEIIETOK
BEIIECTB; KINaCCH(HULIMPOBATh XUMHUYECKUE PEAKLIUH;

IIP 06 Bnagenwie OCHOBHEIMH METOZAMU HAYYHOTO TO3HAHMSA BEIIECTB M XUMHYECKHX
sABNeHUH (Habmofenye, I3MepeHHe, SKCIIEPUMEHT, MOIEUPOBAHHUE);

IIP 07 CoopMupoBaHHOCTE yMeHHUil MPOBOIUTE PACUETHl [0 XUMHYECKMM (OPMYyIaM M
YPaBHEHHAM XMMUYECKHX PEAKLHUH C HCIIONb30BaHUEM (DU3HUECKHX BEIHYMH, XapaKTEPU3YIOLIUX
BCLIECTBA C KOJIMYECTBEHHON CTOPOHEL: Macchl, oObeMa (HOpMaNbHBIE YCJIOBHS) TIa30B,
KOJIMYECTBA BELECTBA; HCTIOJIB30BATE CUCTEMHBIE XUMITIECKHE 3HAHUS ISl IPHHSATHUS pELICHHMI B
KOHKPETHBIX )XU3HEHHBIX CUTYalMsX, CBA3aHHEIX C BEIECTBAMH M HX IPHUMEHEHHEM;

IIP 08  CdopMMpPOBAHHOCTH yMEHHI IUIAHUPOBATH M BEIONHATH XHMHYECKUt
SKCIIEPUMEHT (NPeBPAIEHHs OPraHMYeCKUX BELIECTB [IPM HArpeBaHMHM, MOJYYEHHE DTHICHA H
U3y4EHHE €ro CBOWCTB, KaYeCTBEHHEIC PEaKIUM Ha aJIbACTHABL, KpaxMall, YKCYCHYIO KHCIOTY;
AeHATypawyst OENKOB NP HaTPEBaHUH, IIBETHBIC PEAKLHK GEJIKOB; IPOBOUTE PEAKLMK HOHHOTO
0OMeHa, OTIpeNeNITh cpely BOAHBIX PACTBOPOB, KAUeCTBEHHBIE PEaKly Ha CyIb(aT-, Kap6oHaT-
W XJIOpUJ-aHHUOHBI, Ha KAaTHOH aMMOHHA; pelaTh SKCICPHUMEHTANbHBIE 3aJauyd II0 TEMaM



"Merame" 1 "HemeTamnsl") B COOTBETCTBMM C IPAaBUIAMH TEXHUKH GE€30NACHOCTH IIpU
obpallleHny ¢ BEMECTBAMH H JabOpaTOpHBIM 0GOPYIOBaHHEM; IPEACTABIAT PE3YIIHTATEL
XHUMHYECKOTO SKCIepuMeHTa B (GOpMe 3alucH ypaBHEHHH COOTBETCTBYKOIUMX PEAaKIHMi |
(opMynHupOBaTh BEIBOIEI HA OCHOBE 3THX PE3YJIbTATOB;

IIP 09 CdopMHPOBAaHHOCTh YMEHHUsS aHATM3HPOBATH XHMHYECKYIO HHMDOPMALHIO,
TMOJTy4aeMyrO K3 pPasHEIX HCTOYHHKOB (CPENCTB MaccoBOM MHQoOpMauuy, cetb WHTepHeT u
Apyrue);

1IP 10 CdopmupoBaHHOCTE yMEeHHMH COGMIOAATH NPaBUIia SKOJOTHYECKH 11e1eCO06Pa3HOro
NOBEICHUs B OBITY W TPYAOBOM JAEATENBHOCTH B LEJSAX COXPaHEHHs CBOEro 3[0POBBA H
OKPYXKalOIleH NPUPOAHON CPEJbl; yUUTHIBATE OIACHOCTh BO3AEHUCTBHUS Ha JKMBBHIE OPraHU3MEI
ONpECIEHHBIX BEIECTB, IIOHNUMAsl CMBICIT II0KA3aTeNs IPeJeTbHON JOIMyCTUMOM KOHUEHTPAIHY;

IIP 11[/lna  ofydaromuxcs ¢  OrPaHHYCHHBIMM  BO3MOXKHOCTAMH  3J0POBBSA:
c(OpPMUPOBAHHOCT YMEHHS NPUMEHSTEH 3HaHHsS 00 OCHOBHEIX JOCTYIHBIX METOAX MO3HAHUS
BEILIECTB U XMMUYECKUX SIBJICHHIA;

IIP 12 Jinga cnenbix ¥ cnabGOBMAAMMX OOyHaromuxcs: cOPMHUPOBAHHOCTE YMEHHUS
HCIIO/IB30BATh PENBE(PHO TOUSHHYIO CHCTeMy obo3Hauenuit JI. Bpaiiia And 3anucH XUMHEIECKUX

bopmym.

2. CTPYKTYPA 1 COJEPXKAHUE OBIIIEOBPA3OBATEJILHOMI
AU CHOUITIIIHHBI
2.1. O6bem yueGHOH NHCUHILIHHBI M BUABI y4eGHOH paGoThI

Bug yuebHoii pa6otnl O6bem B yacax
O0nem 06pa3oBaTebHON NPOrpaMMBbl JUCHHILIHHEL, B T. 4.: 78
OcHOBHOe coiepsKaHue B T. 4.:
TEOPETHYECKOE 0O YUeHHE 36
NPaKTUYECKUE 3aHATHS 28
nabopaTopHEie paboTH 8

KOHTPOJIbHEIE PabOTEHI -
IlpodeccHoHanbHO-0PHEHTHPOBAHHOE COAEPIKAHME
(conep:kaHHe NPHKJIATHOTO MOAYJISA) B T. 4.

TeopeTHYecKoe 00yueHue

IIPaKTHYECKUE 3aHATHS 4

nabopartopHBIe paboOTEI -

KOHTPOJBHEIE PaboTHI -

WHUBUIYAJIBHBIN IPOEKT (Ia/HET) i -
IIpomexyTouHas arTecTanus B dopMe 3a4eTa ¢ OLEHKOMH -

[




2.2. TemaTu4eckuii NJIaH U cofep:kanue yueduoi aucuunaunst OJ.12 Xumus

HaunmeHoBanue Copepikanue yuebHoro Marepnana (OCHOBHOe M NPO(eCCHOHANTLHO-OPHEHTUPOBAHHOE), O6bem | Dopmupyembie
Pa3fesioB M TeM JabopaTopHbie H NPAKTHYECKHE 3AHI TS, IPUKIAXHON MOAY.Ib yacos KOMIeTeHIMH
1 2 3 5
1 cemectp
Pazgen 1. OcHOBBI CTPOEHHS BelIECTBA 8
Tema 1.1. OcHoBHOe coepkaHue 4 OK 01
Crpoenuie aTomMOB Teopernueckoe o0yuenune 2
XUMHYECKUX
SJIEMCHTOB M TIPHPOJIA | Coppemennas MOJENb CTPOEHMs aToMa. CHMBOJMYECKH A3BIK XMMUM. XUMUYECKUH 5ICEMEHT.
XHMHYCCKOM CBA3H DJIeKTpOHHAs KOHuUrypauus atoma. Knaccubuxauys XuMA4eCKUX 311€MEHTOB (S-, p-, d-d1eMeHTEI).
BanentHele  5ieKTpoOHEL.  BalleHTHOCTB.  DNeKTpOHHAs NpUPONa  XHUMHUYECKOM  CBS3M. 2
OJIEKTPOOTPHLIATENEHOCTE. BHAB! XMMMYeckod CBs3u (KOBaJeHTHas, HOHHAA, METAIIMYecKas,
BOJOPO/HAs) U CIIOCOOB! €€ 0Opa3oBaHMI.
IIpakTHYecKkHe 3aHATHS 2
Pemenne 3ajaHuii Ha HCIONB30BaHUE XMMHUYECKOM CHMBOJMKM M HA3BAHHH COENMHEHHUHN IO
HOMEHKJIAType MEXJIYHapOIHOIO COK3a TEOPETHYECKOH M NMpPUKIafHOM XUMHHU W TPUBHAIIBHBIX
Ha3BaHWM JUIL COCTaBNEHHS XHUMHYECKHX (OpMYJT ABYXaTOMHBIX COeQUHEHHH (OKCHIOB,
Cynb(pUIOB, THAPHUAOB M T.N.) U IPYTUX HEOPraHUYECKHUX COEAMHEHHUI OTHCIBHBIX KIACCOB.
IIpakTuyeckue 3aaaHus Ha YyCTAHOBIICHUE CBSI3M MEXIY CTPOSHHEM aTOMOB XHMUYECKHX
SJIEMEHTOB U NEPHUOJUYECKUM HU3MEHEHUEM CBOHCTB XMMHUYECKUX DJIEMEHTOB U UX COCOMHEHHIL B
COOTBETCTBUHU € N0JI0keHUeM [lepHonuyeckoi CUCTEMBI.
Konmponvnwvie pabome: (ne npedycmompeno)
Camocmoamenvuas paboma o6yuaiowuxcs (He npedycmompeno)
Tema 1.2. OcHoBHOE coepixaHne 4 OK 02
[epronuueckuii IpakTuyeckue 3ansrus Iepuonuyeckas cucrema xuMuyeckux snementos JIL.LU. MeHneneera. 2
3aKoH W Tabmua L. | qpaprueckuii cmpic Hepuoanueckoro 3akona J.A. Menpeneesa. 3aKkoHOMEPHOCTH M3MEHEHHUS
Menpeneesa CBOHCTB XMMHYECKHX 3JIEMEHTOB, 06pa3yeMbIX UMM IIPOCTHIX M CIIOKHBIX BELIECTB B
COOTBETCTBHH C TOJIOKEHHEM XMMUYECKOT0 aJieMeHTa B [leproauyeckoil cucreme.
MupoBosspenyeckoe u HayuHoe 3HaueHue [leproauyeckoro 3akona JI.W. Menneneesa. IIporuozst
JL.H. Menneneepa. OTKpBITHE HOBBIX XUMUYECKUX JIEMEHTOB.
PereHue npaxTiko-opUeHTUPOBAHHBIX TEOPETHUESCKUX 3a/IaHUH Ha XapaKTepH3aLMIO XUMUYECKHX
aneMeHTOB «MeTauyeckye / HeMeTalIMYeCKHe CBOMCTBA, JIeKTPOOTPUIATENHEHOCT
XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOCHHEM U TIOJIOXKEHUEM B
[IEPHOJNYECKOH cucTeMe XuMudeckux seMenTos JI. V. Menneneenay.
CrpoeHue 2JIEKTPOHHEIX 000/I04EK ATOMOB 3JIEMEHTOB NIEPBBIX TPEX MEPUOIOB. DJIEKTPOHHEIE 2

obnaxa u s-, p-, d-op6uTanM, GopMBI FNEKTPOHHBIX 06JIAKOB. XapaKTepUCTUKA SIEMEHTA U €ro

COEIMHEHMI HA OCHOBE TIOJIOXKEHMS B NEPUOINIECKON CUCTEME U CTPOCHHA aTOMaA.




XapaKTepUCTHKA 3JIEMEHTOB MaJIbIX M OOJBIIMX HEPHUOJOB MO HX MOJOXEHUIO B JlepHoanyeckoit
cucreme J1. Y. Menneneena

Koumponvnusie pabomer (ne npedycmompeno) 0
Camocmoamenvras paboma obyuaiowjuxcs (He npedycmompeno) 0
Pazgen 2. XumMuueckue peakumu 10
Tema 2.1. Tunet OcHoBHOe coaep:kaHue 4 OK 01
XMMHHCCKHX PeakUMH ["Feopernueckoe 0byuenne 2 OK 02
Knaccudukauus 1 THUIIB XUMHYECKUX PeaKLUii C y4ACTHEM HEOPTaHMYECKUX BELLECTB. -
Cocrarnenne ypaBHeHHUH peakLUH COSIUHEHHS, Pa3fIOKEHHUs, 3aMEIIEHHs, OOMeHa, B T.4. peaKLHi
TOPEHHUS, OKHUCIIEHUA-BOCCTAHOBIICHHSL.
VpaBHeHUs OKUCTEHUS-BOcCTaHOBIEHU. CTeneHp okucienus. OKUCIUTENb U BOCCTAHOBHUTEb. 2
CocraBnienye U ypaBHUBaHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUMI METOIOM 3JIEKTPOHHOTO
Hananca. OKHCIIHTEIEHO~-BOCCTAHOBHTEIBHEIE PEAKIIMU B IPUPOJIE, IPOM3BOACTBEHHEIX MPOLIECCAX
U JKU3HENEATENIEHOCTH OPraHu3MOB.
IlpakTHuyeckue 3ansTust KonnyecTBeHHbIE OTHOLIEHUA B XUMMH. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XMMMHU 1 PACYETHI 110 YPaBHEHUAM XUMUYECKUX peakuuii. MoJib KaK eqUHKLA KOJIHYecTBa
BewecTBa. MouapHas Macca. 3aKOHBI COXPaHEHMS MacChl M SHEPruH. 3akoH ABoraapo. MoJsipHbIif 2
i B 06neM razos. OTHOCHTENBHAS [UIOTHOCTH ra30B. PacueTsl 10 ypaBHEHHAM XMMHYECKUX pEaKiuii ¢
HCTIONB30BaHHEM Macchl, 00beMa (HOpMasbHBIE YCJIOBHUS) a30B, KOJIMYECTBA BEILECTBA.
Koumponvnuvie pabomer (ne npedycmompero)
Camocmoamensvuasn paboma ob6yuaiowuxcs (e npedycmMompero)
Tema 2.2. OcHoBHOe conepxkaHue 4 OK 07
ONEKTPONHTHIECKAS Teopernueckoe o0yueHnune 2
OUCCOLHALMA 1 _
HOHHBIN 0OMeH Teopus snexkrponuTuyeckoil nucconpanuu. HoHBI. DJNEKTPONMTHI, HEINEKTPOIMTHI. Peakuuu
uoHHOro obmena. CocTaBlieHHe peakUuii HOHHOro obMeHa NYTEM COCTABJIEHUS MX IONHEIX M 2
COKPAlICHHBIX HOHHBIX YypaBHEHHUH. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHdsi Ha COCTaBJIEHHE
HOHHBIX peaKLMH
JlaGopaTopubie 3ansaTusa JlaboparopHas pabora “Tunbl XUMHUYECKUX peakuuii’.
HccnenoBanye THIOB (10 COCTaBY M KOJIMYECTBY MCXOMIHBIX M 00pasyrOLIUXCS BELIECTB) U 2
NpU3HAKOB XMMHYECKHX peakiyid. [Ipoenenue peakimii HOHHOro o6MeHa, onpeaesieHre Cpeabl
BOJHBIX PacTBOPOB. 3aJaHus Ha COCTaBJICHAE HOHHBIX PeaKiuii
Konmponvnuie pabomur (ne npedycmompeno) 2
Camocmosamenvrasn paboma obyuaiowuxcs (e npedycmompeno)
Pazpen 3. CrpoeHue 1 cBOHCTBA HEOPraHUYECKHX BEIECTB 16
OcnoBHOE cofiepiKaHue 10




Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa H
CTpOeHHE
HEOPraHHYeCKUX
BEIIECTB

Teopernueckoe o0yueHune

ITpenmer Heopranuueckoi xumuu. Knaccuduxaups Heopranuyeckux Bewects. [Ipocteie u
CJIO>XHEIE BemecTBa. OCHOBHBIE KIIACCHI CIIOXHBIX BEIECTB (OKCH/IBL, THAPOKCUABI, KUCIOTEI, COIH).
B3aumocBs3p HeOpraHM4ecKuX BeLIECTB. ArperaTHele COCTOsIHUS BellecTBa. Kpucrannuyeckue u
amop¢HBIe BelecTBa. THIHI KPHCTAUIMYECKHX PELIeTOK (aTOMHAs!, MOJIEKYJIsIpHAast, HOHHAsI,
MeTallsIn4ecKas).

3aBUCUMOCTE (GU3HIECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON perieTky. 3aBHCUMOCTh
XUMHYECKOH aKTUBHOCTH BEILECTB OT BUIA XUMHUYECKOHN CBSA3M M THNA KPUCTAIIHIECKOMN pELUCTKH.
[puumHEl MHOTOOOPAa3usl BENIECTB.

IIpakTnyeckue 3anaATHS HoMeHKIIaTypa HEOpPraHMYECKHX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIA
U3 UX XUMUYECKOH GOPMYIIBI UM COCTABICHUE XMMHUYECKOM GopMyIBl HCXOs U3 Ha3BaHUS
BeecTBa o MexxayHapoaHoit (MIOITAK) unu TpuBHanbHOR HOMEHKIATYpE.

Peurenue npakTHyecKux 3afaHuil Mo KinacCU(UKalmy, HOMEHKIATYPE U XUMHYECKUM GopMyrnam
HEOpraHMYEeCKHX BELIECTB Pa3/IMYHbIX KJAacCOB (YrapHBIA ras, yriIeKMCHBIH ra3, aMMHaK, raiieHas
M3BECTh, HErawieHas M3BECTh, IIMTHEBas cOJa M JPYTHX): Ha3bIBaTh M COCTaBJIATH (GOPMYIIBI
XHUMUYECKUX BELUECTB, ONPEACIATE PUHAIIEHKHOCTH K KJIaccy.

Hcrounnku xumuyeckoil uudpopmanuu (cpeAcTB MaccoBoi MHpopMaLUH, ceTh MIHTepHeT U
apyrue). ITorck un$opManyu Mo Ha3BaHUsIM, UAEHTU(UKATOPaM, CTPYKTYPHBIM GopMyam.

Koumponvnuie pabomul (He npedycmompero)

OK 02

Camocmosamensras paboma obyuaowuxca (He npedycmMompero)

Tema 3.2. Pusuko-
XUMHYECKHE CBOMCTBA
HEOPraHMYECKUX
BELLECTB

OcHoBHOE cofep:kaHue

TeopeaneCKoe oﬁyqemle

MeTtaisl. O6urpe pusndeckue 1 XUMHUYECKHe CBoicTBa MeTaoB. CrocoOs!I MosydeHus. 3HaYeHHe
META/VIOB ¥ HEMETAJJIOB B MPUPOJIE U XHU3HENEATENILHOCTH 4YelioBeka M opraHuzmos. Koppozus
METAJIOB: BUABI KOPPO3UH, CLIOCOOBI 3aIIUTH METAIIIOB OT KOPPO3HH.

Hemerannel. O6mmue ¢u3MyecKde M XMMHYECKHE CBOMCTBA HEMETA/UIOB. |UIHMYHBIE CBOHCTBa
HemetamwioB [V— VII rpynn. Knaccudukanus u HOMEHKIATypa COCIWHCHMH HEMeTaJUIoB.
KpyroBopoTsl GUOreHHBIX JIEMEHTOB B IPUPOJE.

IMpakTHyeckne 3aHATHS

XHUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB (OKCHIOB, THIPOKCHIOB,
KHCJIOT, COJIEH U Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEMHEHMI, BHICIIMX OKCHIOB U THAPOKCHJIOB.

ITpakTHyeckue 3aHATHS

CocraBnieHue ypaBHEHHH XMMHYECKUX PeakLMil ¢ y4acTHeM MPOCTHIX H CIOKHBIX HEOpraHUYeCKUX
BELIECTB: METAJUIOB U HEMETAIIOB; OKCUAOB METAaJUIOB, HEMETANOB U aMpOTEPHBIX 3IEMEHTOB;
HEOPraHHYECKHX KHCIIOT, OCHOBaHMH W aM(OTEpPHBIX TMIPOKCHIOB; HEOPraHUYECKUX COJEeH,
XapaKTEepU3YIOIIMX HX CBOMCTBA.

OK 01
OK 07

11




Pemrenue NPAaKTHKO-OPHUCHTUPOBAHHBIX TCOPETUUYCCKHUX 3alaHuii Ha CBOﬁCTBa, COCTaB, MOJYUCHHUC
¥ 6e30MacHOe UCTIONB30BaHHE BAKHENIIUX HEOPraHN4ECKUX BEUIECTB B 6BITy 51 HpaKTI/I‘{eCKOf/i
JACATCIABEHOCTH YEJIOBCKA.

Koumponvuvie pabome: (ne npedycmompeno)

Camocmosmenvras paboma obyuaiowuxcs (He npedycmMompeno)

Tema 3.3.
Upentudukanps
HEOPTaHHYESCKHUX
BelleCTB

Ocunognoe coaepiranue

IlpakTHueckoe 3ansaTHe. «MneHTHUKALMSI HEOPraHUIECKHMX BEILECTBY.

Pellenne sxcrepuMeHTANBHBIX 3a[a4 I0 XHMHYECKAM CBOMCTBAM METAJUIOB U HEMETAILIOB, IO
Pacrio3HaBaHHUIO U MOJIYYEHHIO COEAMHEHHUH METaNIOB M HEMETAIIJIOB.

Wpentudukanms HeopraHMYeCKHX BEUIECTB C UCMONB30BAHUEM UX (PUMKO-XUMUYECKHX CBOMCTB,
XapaKTepHBIX KaYECTBEHHBIX peakiui. KauecTBeHHBIE peakuu Ha cynbdar-, KapboHat- U
XJIOPHJI-AaHHOHBI, Ha KATHOH aMMOHHS.

Koumponvuvie pabomy: (ne npedycmompeno)

Camocmosamenvuas paboma o6yuarowuxcs (ne npedycmompero)

KontponbHnas paGora

OK 01
OK 07

2 cemecTp

Paznen 4.

CTpoelme H cBOMCTBA OPraHuveCKHX BellecTB

26

Tema 4.1.
Knaccutukanus,
CTpOeHUE U
HOMEHKJIaTypa
OpraHMYecKHX BELIECTB

OcHoBHOE coepxaHHe o

Teopernueckoe 00yuenne

[TosiBnenue 1 pa3BUTHE OPraHUYECKOW XUMUH KaK HayKu. [Ipenmer opranudeckoi XxumMuu. MecTo u
3HaYeHHE OPraHU4eCKOH XUMHUHU B CHCTEME €CTECTBEHHBIX HAYK.

XHMMHYECKOE CTPOCHME KaK IOPSIOK COSAMHEHUS aTOMOB B MOJIEKYJIE€ COTIACHO HX BaJE€HTHOCTH.
OCHOBHBIE TIOJIOXKEHHUSI TEOPHMM XHMHYECKOTO CTPOEHMS OpraHM4ecKHX coeduHeHuit A.M.
bytnepoBa. YrnepoaHsIii ckener OpraHU4ecKOd MOJIEKYNBl. 3aBUCHMOCTEL CBOMCTB BEIIECTB OT
XUMHMYECKOTO CTPOCHMSI MOJIEKYIT. I30MEpHs B H30MEPEL.

[Monsarue o GpyHkMoHANEHOM rpynne. Pagukan. ITpuHIMNB! Kiacc(pUKAMUA OPraHUYECKUX
coequHeHn. MexxyHapoaHas HOMEHKIATypa U PUHUMITE HOMEHKJIATYPBI OpraHi4YecKuX
coenuuenuii. [TorsTre 06 asoTconepalyX COeqUHEHUIX, GHONOIMYECKH aKTUBHEIX BELIECTBAX
(yrnesopax, xupax, O€JKax U Ap.), BEICOKOMOJIEKYJISPHEIX COSAUHEHUSIK (MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO).

HpaKTuquKne SAHATHA

HomenxiaTrypa opraHd4eckux COeAMHEHHI OTAENbHEIX KJIAacCoB (HACHIEHHBIE, HEHACHILIEHHEIE U
apoOMaTHYECKHE YIJIEBOAOPOIBI, CITUPTHI, GEHOMB, aNbAETU/IB], KETOHBL, KApOOHOBBIE KUCIOTH U p.)
CocrapiicHUE NONHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKHX BEILECTB OTAEIBHBIX
KJIACCOB, MCIONB3ys WX Ha3BaHHUA 110 CHCTEMATHYECKOH M TPUBMANBHONH HOMEHKNIAType (STHIIEH,
aueTHJIEH, IMUUEpUH, deHo, hopMalbJerui, YKCyCHas KHCIOTA, IIIHMUKH). PacdeTsl mpocTeiieit
(bopMyJIBbI OPraHUYECKOH MOJIEKYIIBI, HCXOS M3 SJIEMEHTHOTO coCTaBa (B %).

OKOl

OKO07

12

Konmponvreie pabomer (ne npedycmompeno)




Tema 4.2. CpoiicTBa
OpraHMYeCcKUX
COCIMHEHUH

Camocmosmenvuas paboma o6yuarowuxcs (ne npedycmompeno)
OcHoBHOe coaepxkanue

Teopernuyeckoe 00yuenue

DHU3NKO-XUMUYECKUE CBOHCTBA OPraHWYECKHX COCAMHEHMIl OTH BHBIX KIACCOB (0COGEHHOCTH
KIaccuPUKauMM ¥ HOMEHKJIATYpPhl BHYTPM KJIACCA; TOMOJIOTMMECKHH psax M obmas ¢opMyia;
M30Mepust; GU3MYECKUE CBOMCTBA; XMMHYECKHE CBOMCTEA; CIOCO6H! MOTyYeH!s):

— NpeJeNIbHBIC YITIEBOAOPOAK! (AJIKaHBl M LMKI0aNKaHb). ['OpeHre MeTaHa KaK OIMH M3 OCHOBHBIX
HCTOYHMKOB TEIIA B IPOMEIIUIEHHOCTH U 6BITy. CBOHCTBA HPUPOIHBIX YINIEBOAOPOAOB, HAXOXKACHHE
B IIPHPOJIe U IPUMCHCHHE AJIKAHOB;

— HenpeJesbHble (IKEHbl, aIKMHBl M alKaJMeHB) M apoOMaTH4ecKue yrieBogopoasl. ['openue
aiy €Ha KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOrO IIAMEHHM IS CBAPKU U PE3KM METAJIJIOB.

— KHUCJIOPOJCOepKaUlie COCAWHEHUs (CIMPTEL U (EHONBI, KapOOHOBBIE KUCIOTH M 3(UPH,

AIBbAETHIBl M KETOHEL, XKUMPBI, YrieBosl). IlpakTuyeckoe NpUMeHeHHE STHIICHIIMKOIA, THL, PHHA,

denona. Ilpumenenne Gopmanbi ruja, aueTaabj IMAa, YKCYCHOHM KMCHOTH. Mbina Kak COJH
HOBBIX KHCJOT. MoloIye CBOMCTBA MbLIA.

— a30TCO/ACpXALUME COCAMHEHUS (aMHMHBI M AMUHOKMCIOTHL, Oenku). BBICOKOMOMEKyIsIpHbIE

COCIUHEHHUS (CHHTETHYECKHE H GHONIOrHYeCKH-aKTHBHEIE). MOHOMEp, IONHMEp, CTPYKTYPHOE 3BEHO.

ITomume HOBHOE HAlpaBJIEHHUE €r0 MCIIONb30BAHMS.

I'eneTnyeckast CBA3b MEXIY KJIACCAMU OPTaHUYECKHUX COEIUHEHMI.

IlpakTHyeckue 3aHATHA

CpoiicTBa OpraHW4eCKHX COEIMHEHMH OTOCNIBHBIX KJIACCOB (TPUBMAIBHAS M MEXIyHApOLHAs

HOMEHKJIaTypa, XHMHYECKHE CBOKCTBA, CHOCODBI MONYYeHHUs): MpefelbHble (alkaHel |

LHMKJIOAIIKAHEI), HeNpe/eNbHbIe (ANKEHBI, AJIKMHbl U AIKAJHEHBI) © apOMATHYECKHE YIIEBON POJIbL,

COMPTH M HEHOJBI, KapOOHOBEIE KUCIOTH U 3QUPbI, aNbAETHAB! U KETOHEI, AMUHEI ¥ aMUHOKHCJIOTEL,

BEICOKOMOJIEKY/IIPHBIE COSNMHEeHUs. 3a[laHHsl Ha COCTaBJICHHE YPAaBHEHMM XMMMYECKUX peakiuil ¢
acTHEeM OPraHMYeCKHX Bel CTB Ha OCHOBaHHUU HX COCTABA M CTPOCHMUS.

CocraBnenue cxem peakuui (B TOM 4YHCIe 0[O INPENNOKEHHBIM LEMOYKAM TPEBPALUCHHUIA),

XapaKTepH3YIONMX XHMHYCCKHE CBOHCTBA OPraHMYECKHX COGJHMHEHMH OTHENBHBIX KIacCOB,

CHOCOOBl WX TIONYYeHHS W HA3BaHHE OPraHWYECKUX COEJUHEHHH 110 TPHBHANBHON WM

MEXTyHAPOJHOH CHCTEMaTHYECKOM HOMEHKIIATYpE.

PewieHne npakTHKO-OPUEHTHUPOBAHHBIX TEOPETHYECKMX 3alaHMil Ha CBOIMCTBA OPraHWYECKHX

COEIUHEHU I OTACIBHBIX KJIACCOB

CocraBnenve cTpyKTYpHBIX (HOPMYN M30MEpOB M HOMEHKIATYpa anbaerufor. OCyLL CTBIEHUE

am HuH. PereHye pacyeTHHIX 33124 MO XUMHYECKUM (GopMyNIaM B ypaBHEHHM

CocraBneHue CTPYKTYPHBIX HOPMYJT H30MEPOB U

HOMCHKJIaTypa KapOOHOBBIX KHCIOT, 3(GHpOB, XupoB. OCyIIecTBIeHHe NpeBpall Hull. PermeHue

PaCYETHHIX 3aJ] 4 IO XMMUYECKUM hopMynaM U ypaBHEHHUIM

14 OK.01
8 OK07

Fa



JlaGopaTopnas pa6ora
Jlaboparopnas pabota “TIpeBpaiueHus OpraHUYecKuX BEIIECTB PH HArPEeBAHUU".

HOJIY‘ICHI/IC OTHJICHA W H3YYCHHE €ro CBOMCTB. MOILCIII/IPOBaHIde MOJIEKYJT H XHMHYECKHX
IIpEeBpAIICHHI Ha IPUMEpPE DTAaHa, JTHJICHA, alICTHJICHA U AP.

Koumponvnule pabomer (ne npedycmomperio)

Camocmosmenvnas paboma obyuaiowuxcs (He npedycmompeno)

Tema 4.3. OcHoBHoOe cofepkanue OK 01
Hnentudukanus OK 07
SpTAEVICEKR, Teoperuyeckoe o0yuenue OK 08

BEIUECTB, UX 3HAUYECHHE
U IPUMEHEHHE B
OBITOBOI M
[POU3BOACTBEHHOM
JIeITeNIbHOCTH
YeJIoBeKa

buoopranuueckue coeauHeHus. [lpumedenue u GHoNorvyeckas poyb yriaeBogoB. OKUCICHHE
YIJIEBOIOB — HCTOMHHUK SHEPIMM JKMBBIX OpraHusmoB. OOnactd NpUMEHEHUS aMUHOKHCIIOT.
IIpeBpawienus 6enkos nuumy B opraHusMe. Buomoruueckue QyHkuun Genkos. Buonsornueckue
¢yHKImH xKpoB. Poms opraHuyecKoil XUMUK B peleHur mpobieM MULIeBoi 6e30MacHOCTH.

Ponp opranuyeckodd xumMuM B pellleHHH MPoGJIeM SHEPreTHYecKOil Ge30MacHOCTH, B pa3sBUTHU
MEJMUMHBL, CO3[JaHMH HOBBIX MATEPHANOB, HOBBIX MCTOYHHMKOB O3HEPruMH (alNbTepHATHBHEBIE
MCTOYHUKM 3HepruM). OnacHOCTh BO3AEHCTBUSL Ha XXHMBBIC OPraHW3MBI OPraHMYECKHMX BELIECTB
OTACJBHBIX KJIACCOB (YIJIEBOAOPOABI, CHMPTHI, (GEHONbI, XJIOPOPraHMYECKHe [POM3BOAHBIE,
aJbErHAB! M Ap.), CMBICI MOKA3aTesis MPEeIeNIBHO JOMYCTHMOM KOHUEHTPALMH.

JlaboparopHble 3ausiTHS :

JlaboparopHast pabota: “UneHTudukauus opraHM4ecKnx CoeqUHEHUI OTASIBHBIX KIaCCOB”

WnenTudukanys OpraHUYECKUX COCAMHEHMI OTAENbHBIX KJIAccoB (HA MNpHUMepe aibJeruioB,
Kpaxmaja, YKCYyCHOH KHCJIOTEI, O€JIKOB U T.II.) C MCIIOJB30BaHUEM UX (PH3UKO-XUMUYECKHUX CBOWCTB
M XapaKTePHHIX KayeCTBEHHBIX peakuuid. Jlenatypanus 6enka npu Harpesanuu. 1[BeTHEIE peakuyu
GenkoB. BO3HMKHOBEHME aHANMTHYECKOTO CUTHANA C TOYKH 3DEHHS XHMHYECKMX IPOLECCOB NPH

IIPpOTCKAaHHH KauyeCTBEHHOH peaKkuuy, MO3BOJISIIOLIEN HﬂCHTHd}HHHpOB&TL NpEeANTOKECHHBIC
OpPraHH4Ye€CcKHE BCIIECCTBA. )

Hpam‘ﬂqecmle 3AHATHSA

CocraBnenve CTPYKTYpHBIX (OPMYT HM30MEpOB M  HOMEHKJIATypa CIMPTOB, (EHOIOB.
Ocymectenenne npespalleHuid. Peienne pacyeTHbIX 3a1au MO XMMH4YecKdM GopMylaM H
YpaBHEHUSIM

Konmponvnvie pabomvr (ne npedycmompero)

CamocmosmenvHas paboma o6yuaiowuxcs (He npedycmompeno)

Paznean 5.

Kunernueckue m TEPMOAMHAMH1ECKHE 3AKOHOMEPHOCTH NPOTEKAHNA XUMHYECKHX peaKum‘i

Tema 5.1. Cxopoctb
XUMHYECKMX peaKkLHii.

OcuoBHoe coiepKaHHe

Teopernyeckoe oGyuenue

14




Xumuyeckoe
paBHOBeCHE

CKOpOCTh peaklyH, €€ 3aBUCUMOCTh OT pa3iHyHBIX (haKTOPOB: MPUPOIBI PEArMpyIOLIMX BELIECTB,
KOHUEHTpAlMM  peardpylolidX  BeLIeCTB, TeMIeparypsl U IUIOMAAM  PeaKUMOHHOMN
nosepxHocTH. TemnoBsle 3 GheKTH XUMHUYSCKHX peakuil. DK30-U SHA0TEPMUYECKHE, peaKUMH
OGpatnMOoCTh peakiiuii. XHMHYECKOEe PAaBHOBECHE M €ro CMEIEHHE MOJ HNEHCTBUEM PpassIM4YHBIX
¢akTopoB (KOHUEHTpPAIMA PEAreHTOB WIM MNPOAYKTOB pEeakLMH, AABICHHE, TeMIeparypa) i
CO3IaHMs ONITUMANBHBIX YCIOBHIA IIPOTeKaHUs XuMudeckux npoueccos. [Ipunuun Jle Hlatense.

OK 01
OK 07
OK 08

IIpaKanecxne 3aHATHA

Pelenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha aHanu3 (akTopoB, BIMAIOIIMX HA W3MEHEHHE
CKOPOCTH XHMHWYECKON peaKkuuH, B T.4. ¢ TO3UIMHA HKOJOIMYECKH LIEJeco00pa3HOro MoBeJIECHHS B
OBITY ¥ TPYAOBOM ASATEIHHOCTH B LEJSIX COXPAHEHHs CBOErO 3J0POBBS H OKPYKatOWEH NPpUPOIHOH
cpeasl.

PelieHye MpaKTHKO-OPHEHTUPOBAHHBIX 3aJaHMii Ha npuMmeHeHue mnpuHnuna Jle-Ilarense s
HAXOXIEHHS HANpaBJEHHs CMEIUEHHs PABHOBECHs] XMMHYECKOH peakuud M aHainu3 (akTopos,
BJIMSIONIMX Ha CMEIEHHE XMMHYECKOrO PaBHOBECHSL.

Koumponvnvie pabomor (He npedycmompero)

Camocmosmenvras paboma obyyarowuxcs (He npedycmompeno)

Pazgen 6.

Pacreopbl

Tema 6.1.
[Tousitie o pacTBOpax

OcHoBHOE coaepKaHue

Teopernueckoe oGy4eHnue

Pacteopenne Kak (usuKo-xumudeckuii npouecc. PacrBopel. Crioco6sl NpUroToBIEHUs pacTBOPOB.
PactBopuMocTe. MaccoBass JONS pPacTBOPEHHOro BeulecTBa. CMBICH NOKasaTens IpeAelbHO
JOIYCTUMOM KOHUEHTPALUM U ero UCII0Nb630BaHHE B OLICHKE 9KOJIOTHYECKOH 6€30MacHOCTH.
IpaBuiia 3KOJOrMYECKH 1€1eCO0OPa3HOro NMOBENCHHUsS B OBITY U TPYJOBOM JEATENBHOCTH B UEIAX
COXpaHEHUs CBOEro 3[A0POBhS K OKpY>KarolieHd MPUPOAHOH Cpebl; ONaCHOCTh BO3JEHCTBHUS Ha JKMBEIE
OpraHU3MBI OIIPEIENICHHBIX BEIECTB.

Pelenye NpakTHKO-OPUEHTUPOBAHHEIX PACYETHBIX 3alaHM il Ha pacTBOPHI, UCTIONB3YeMBIE B OBITOBOM
U IIPOM3BOJICTBEHHOM A TENILHOCTU YETIOBEKa.

Konmponvnvie pabomet (ne npedycmompero)

Camocmosmenvras paboma obyyarowuxcs (He npedycMompeHo)

Tema 6.2.
Uccnenopanue cBOWCTB
pacTBOPOB

OcHoBHOe COoAepRaHue

JlaGopaTopHbie 3aHATHSA

JlaboparopHas padota «IIpUroToBieHHE PACTBOPOBY.

IIpuroToBNieHWE PpacTBOPOB  3afaHHOW  (MaccoBod, %) KOHLEHTpaLuMH (C  HPaKTHUKO-
OpPHEHTHPOBAHHBIMHU BOTIPOCAMH) M ONIPEIEIEHHE CPebl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha MPUTOTOBJIEHHE PACTBOPOB.

OK 01
~OK 02

15

Konmponvnwvie pabomyt (He npedycmompero)




Camocmosmenvuas paboma o6yuaiowuxcs (e npedycmMompeno)

IIpodreccHoHANLHO-0PHEHTHPOBAHHOE COAEPKAHME (CONePIKAHME NPHKIATHOr0 MOXYJIs)

Pazgen 7. XuMHA B ObITY H IPOH3BOACTBEHHOM JEATEIHLHOCTH YeJ0BEKA 4 OK 01

OK 02
K 2.4

Tema 7.1 Xumus B OcHoBHOE coxepxanune 4

Obrry 1 Teoperuueckoe o0yueHue 2
MPOHU3BOACTBEHHOM p Yy

HESTENBHOCTH Hopellue JOCTHXEHMS XHUMHYECKOW HAYKM M XHMHYECKOM TEXHOJOTHH. PoNb XHMHM B
YeoBeKa ofecredeHHH YKONOTHYECKOM, SJHEPIeTHIECKOM U MUIIEBOH Ge30MacHOCTH, Pa3BUTHH MEIUUHHEL
IlpaBuna mowcka ¥ aHaNM3a XUMUYECKOH MHPOPMAUMM M3 Pa3THYHBIX HCTOYHUKOB (Hay4Hast u
y4eOHO-Hay4Has JUTepaTypad, CPeACTBAa MaccoBoil MEbopManHy, ceth UHrepHeT).

IIpakTnyeckue 3aHATHS

Ilouck M aHamu3 KeHCOB O MPUMEHEHUH XUMHYECKUX BELIECTB M TEXHOJNOTHil ¢ yyeToM Gyayiei
MpO(ECcCHOHANBHON  AEATENFHOCTH IO  TeMaM: BaXKHeHIIMe CTPOMTENBHbIE MaTepHUabl,
KOHCTPYKUMOHHBIE MaTepHallbl, KPaCKH, CTEKIIO, KEpaMMKa, MAaTepHansl Ui  3JIeKTPOHHKH,
HaHOMAaTEPHaJIbl, TEKCTHJIBHBIC BOJIOKHA, WCTOYHMKM JHEPrUM, OPraHUYecKHe M MUHEpPaJILHBIC
yRoOpeHusl, IeKapCTBEHHBIE BEMIECTBA, OBITOBAs XUMUSL.

3amura: [Ipeacrasnenye pe3ybTaToB PELICHNs KeiCoB B GopMe MUHU-IOKIANA C IPE3eHTaLeH

—— 2 OKO0I.—
OK 02
[IK 2.4

IlpakTHYeCKHE 3aHATHS
Iouck 1 aHanus KeHCOB O MPUMEHEHMM XMMHYECKHX BEIUECTB M TEXHOJOTHil ¢ yueroM Gynyweit
npodeccHOHaNbHON — [EATeNBHOCTH 1O TEMaM: BAKHEHMIIHE CTPOUTEIBHEIE MaTepHaIsl,
KOHCTPYKUMOHHEIE MaTepHalbl, KPacKd, CTEKJO, KepaMMKa, MaTepuallbl [JIS JCKTPOHMKH,
HaHOMaTepHabl, TEKCTHIbHBIC BOJIOKHA, HCTOYHMKH 3HEPrHH, OPTaHHYECKUE M MHHEPAJbHBIC
yAOOpeHUsl, IEKAPCTBEHHEIE BELIECTBA, OBITOBAs XUMHUSL.,

3amura: [Ipencrasnenue pesyibTaToB pelueHns KeiicoB B popMe MUHHM-IOKIANA C IIPe3eHTaLHei

HPOMe)KYTO‘Hlaﬂ ATTCCTANMA MO XUCITHIIJINHE (saqu c ouemcoii)

Bcero 78
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3. YCJIOBUS PEAJIM3AITMUA IIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOMN
JUCIIMITJINHBI

3.1. TpeGoBanusi K MUHIMAJILHOMY MAaTePHAIbHO-TEXHHIECKOMY 06ecredeH o
KabuHeT ecTecTBEHHOHAYYHBIX AUCLHUILIHH, ayx. 305
Pabouee mecTo npemomasarens 1
Iocanounsix Mect 54
Crenn 3
Hocxka yueOnas
IIpoextop Beng MWS550
Hoytbyx Acer Aspire 3
Y nmuautens HDMI curnana ORIENT VE045
Oxpan gy npoexropa Cactus Wallscreen CS-PSW-187x332
IHoTonounoe xpemnenre Kromax PROJECTOR-300
Ka6ens HDMI Buro HDMI 1.4
Hoytbyx
1o
Gnu/Linux (Ubuntu)

OpenOffice

LibreOffice

Firefox

Acrobat Reader DC

Koncynerant Ihmoc JoroBop 06 uHpOpManmmomHOM mommepxke or  25.10.2019
7-Zip

BupryanbHsle nmabopaTopHble M IIPaKTHYECKHe paGOTHI Ha YpOBHE CpeIHEro o6Imero
obpaszosarus https://content.edsoo.ru/lab/subject/5/

3.2. UndopmanuonHoe obecnieuenue oGyaenus

Ilepeuenn PEKOMEH/Iy eMBIX Y4eOHbIX H3JAHUIH, Huarepner-pecypcos,
AOIOJIHUTEILHOH TATEepaTyphl

OcHoBHas JUTEpaTypa:

1. Xumust: yaeOHMK  JIs  cpemHero  mpodeccHoHansHOro  06pasoBaHHMs /
fO. A. JIebenes, I'.H. @ameeB, A.M.Tony6es, B.H.Illamosan; mox o6meit penaxuuei
I'. H. ®agneesa. — 2-¢ u3n., mepepab. u mon. — Mocksa : Wsmatemsctso FOpaitt, 2023. —
431 c.— (IlpodeccuonansHoe o6pazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr
SneKkTpoHHE  //  O6paszoBaTenpHad ~ mnarpopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/513073.



2. Andunorenora, M.B. Xumus: y4eOHHK W UpaKTUKyM Ui CPETHETO
npodeccrnoransHoro obopasosanus / Y. B. Audunorenosa, A. B. Babkos, B. A. ITonkos. — 2-¢
usm., ucnp. u gon. — Mocksa : Mznarenserso IOpaiit, 2023. — 291 ¢. — (Ilpodeccronanbroe
obpaszosanue). — ISBN 978-5-534-11719-6. — Texer : snextponusii // O6pasopareinbHas
miatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/513807.

3. Tynuxun, E. Y. Xumusg. B 2 u., Yacts 1. O6mas ¥ Heopranudeckas XUMUS :
y4eOHUK JUis cpenHero npodeccuonansuoro oopaszosanvis / E. Y. Tynukus. — 2-€ u31., HCIIp. U
non.— Mocksa: MWspatensctBo  IOpaiit, 2023.— 385c.— (Ilpodeccronansuoe
obpazoBanue). — ISBN 978-5-534-02748-8. — Texct : snextponHbri // O6pasoBaTenpHas
mnardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513730.

4. Tynuxkun, E. 1. Xumus. B 2 4. Uacte 2. Opranudeckas XUMHUS : YIeOHHUK Jis
cpenHero npogeccuoHanbHoro obpasosanus/ E. V. TynukuH. — 2-€ H3Z., WCIOp. # JOI. —
Mocksa : MspatensctBo IOpaiit, 2023. — 197 ¢c.— (IIpodeccronansroe obpazoBaHue). —
ISBN 978-5-534-02749-5. — Texct : anektponHsiit / ObpasoBartenbHas miardopma HOpaiit
[caitt]. — URL: https://urait.ru/bcode/513731. |

9l Huxomeexuit, A.B. Xumus: yueOHMK ¥ DOPakTHKyM JJI1  CPERHEro
npodeccruorambHOro obpazoBanus / A. b. Hukomsckwit, A. B. CyBopoB. — 2-¢ u3l., mepepab. u
mon.— Mocksa: HM3marensctBo  [Opaiit, 2023.— 507c.— (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-01209-5. — Texct : anekrponnsni // OOpasoBarenbHas
nﬁaT<bopMa IOpaiit [caitr]. — URL: https://urait.ru/bcode/513537.

6. Pocun, Y. B. Xumus. YueOHUK U 3ala9HUK : I CPEIHETO IPOdeCCHOHATIHFHOI0
obpazoparus / U.B.Pocun, JI JI. Tomuna, C.H. ConoBeeB.— MockBa: W3natenscTBO
Opaiit, 2023. — 420 c. — (IIpodeccnonansHoe obpazosanue). — ISBN 978-5-9916-6011-2.
— Texkcr : osmexrporubni // O6paszomatensHas maatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/512022.

7. Ancdunoresosa, Y. B. Xumus. bazopsrit ypoenb: 10—11 xiaccs! : yueOHUK A7
cpennero obmero obpazopanusi/ U. B. Andunorenosa, A. B. babkos, B. A.IlonkoB. — 2-e
u3n., Henp. U jpom.—  MockBa: HMsparensctBo  Opatit, 2023.— 290c.—
(O6eobpazoBaTenbubii nuki). — ISBN 978-5-534-16098-7. — Texct : 3iIeKTpOHHBIH //
O6pasorarenpHas miardopma Opaitt [calit]. — URL: https://urait.ru/bcode/530422.

8. Xumus. 3agaynuk : yuebHOe mocobue IS CcpeaHero InpodeccHOHATBEHOIO
obpaszoBanus / 10. A. JlebeneB [u np.]; mox obmei pemaxkumeit I'. H. ®ageesa. — Mocksa :
W3narensctBo HOpaiit, 2023. — 236 c. — (IIpodeccuonansroe obpazosanue). — ISBN 978-5-
9916-7786-8. — TexcT : 3IEKTPOHHELH // O§pa3013a’rem>Ha;1 mwiardopma IOpaiit [caiit]. — URL:

https://urait.ri/bcode/513091.



9. Zaiines, O. C. Xumus. JlabopaTopHbli MpakTHKyM M cOOpHEK 3anad : ydeOHOe
mocobue s cpemHero mpodeccuoHampHOTO 00pazoBanms/ O. C. 3aiineB. — Mocksa :
Hsznarenscro IOpaiit, 2023. — 202 ¢. — (IIpodeccronansaoe obpazosanue). — ISBN 978-5-
9916-8746-1. — Tekcr : anekrpounsii / O6pasosarenshas mwiatdopma FOpaiit [calit]. — URL:
https://urait.ru/bcode/513541.

10.  Oneitgukos, H. H. Xwumps. ANTOpHTMBI pEIICHMS 3a7ad M TECTHl : yueOHOe
mocobue s cpemdero  mpodeccuonampHoro — obpaszosanmsa/  H. H. Oneifnukos,
I". TI. MypaBseBa. — 3-e¢ u3m., ucnp. u gom. — Mocksa : MznatensctBo FOpaiit, 2023. —
249 ¢c.— (Ilpodeccuonansaoe obpazoBanue). — ISBN 978-5-9916-9665-4. — Texer
oneKkTpoHHbt  //  O6pasoBarenbHas  matdopma  IOpaiit  [caiitr]. —  URL:
https://urait.ru/bcode/513860.

HNuaTepHeT-pecypcenbl

1. http://school-collection.edu.rw/ - Emuras xomnekuus 1[OP. IlpenMeTHas KOJUIEKIHS
«XUMHS - NEHTPAIA30BAHHAS KOJUIEKIHS UG POBBIX 00pa3oBaTeIbHBIX PECYPCOB

2. http://www.chemnet.ru/ - ITopran QyHZaMeHTaTBHOIO XMMHYECKOTO 00pa30oBaHMA
Poccun

3. http://chemistry.narod.ru/ - O6pa3oBaTenbHbIH MOPTAI «MHUD XHMHUI»

4. http://him-school.ru/ - BupTyanbHas xuMuueckas IIKojIa

5. http://kontren.narod.ru — Yue6H0-00pa30oBaTeIbHBIN MOPTaAN « XUMHUS IJI BCEX»



4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHMA
OBIIEOBPA30BATEJBHON JUCIUIIINHBI

KOHTpONIb ¥ OIEHKA pE3yNbTaToB OCBOCGHHSA 00Ieo0pasoBaTeNbHOH — y4eOHOM
IMCIUIUIHHE]  PAacKpHIBAIOTCS depe3 AHCIHIUIMHAPHBIE pe3yJbTaTbl, HAIPaBICHHBIE Ha
dopmupoBanre 00IEX ¥ NPOGhECCHOHATBHEIX KOMIIETEHIMH 10 pa3/ieiaM ¥ TEMaM CONCPKaHMsA

yueOHOTO MaTeprania.

Oomas/mpodeccuoHaNbLHAA Pazpen/Tema THn oeHoYHBIX
KOMIIETECHIHSA MepOoNpHATHH

OK 01 Tema 1.1.
Tema 3.3.
Tema 4.1.
Tema 4.2.
Tema 4.3.
Tema 5.1.
Tema 6.2.

0K 02 Tema 1.2.
Tema 2.1.
Tema 3.1

Tema 4.2.
Tema 4.3. TectupoBaHue, KOHTPOJIbHASL

Tema 5.1. pabota, HHIMBHIYAIbHEIA
Tema 6.2. IPOEKT

OK 04 Tema 7.1.

OK 07 Tema 2.2.
Tema 3.3.
Tema 4.1.
Tema 4.2.
Tema 4.3.
Tema 5.1.
Tema 7.1.

OK 08 Tema 7.1.

[K 2.4 Tema 7.1.




