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PACCMOTPEHO

[TIIK o0meobpa3oBaTesbHBIX,
OOIINX TYMaHUTAPHBIX U
COLMAILHO-YKOHOMHYECKUX
JACLIMIUTHH

[TpoTokomn Ne

«

» masa 2023 1.

/3nHseBa M.B./

Pabouass mporpamma yuebnoit mucummiuabl OJ[.12 Xwumus paspaboTtaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

l.

[TpumepHoil paboueil nporpammsl 0OLIEO0PA30BATEILHON IUCHUIUIMHBL «XHUMHUSD» IS
npodeccuoHanbHbIx oOpazoBarensHbix opranuzanuii, ®I'bOY IAIIO UPIIO IIpotokon Ne 13
oT «29» centsa6ps 2022 r. (yrB. Ha 3acenanuu CoBeTa MO OLIEHKE COJEP)KaHUS U KauyecTBa
HOPUMEpPHBIX pabo4yMx MporpamMMm o001e00pa30BaTENbHOIO U COLMAIBHO-IYMaHUTAPHOTO
[IUKJIOB CpPEeTHEro MpodeccHoHaNbHOTO 00pazoBanus, mpoTokod Ne 14 ot «30» HosOps 2022

r.);

®denepallbHOTO roCy/1apCTBEHHOT'O 00pa30BaTeNbHOTO CTaHjaapTa CpeIHero
npodeccuoHalibHOTo oOpa3zoBaHus 1o cnenuanbHocTH 43.02.15 [loBapckoe U KOHAUTEPCKOE
neno (yTB. mpukazoMm MuHuctepcTBa oOpasoBanusi U Hayku PD ot 9 mekabps 2016 r. N
1565) ¢ mu3meHeHusMu U JonoiHeHusMu otT: 17 nexabps 2020 r. (3aperucTpupoBaHo B
Munrocte PO 20 nexadbps 2016 r. Peructpanmonnsiii N 44828)

®epnepanbHoro 3akoHa oT 31 wumrong 2020 r. Ne304-d3 «O BHeceHMHM U3MEHEHMH B
@®enepanbHblii 3akoH «OO6 oOpa3zoBanun B Poccuiickoit ®enepanuu» 10 BOIpocam
BOCIIUTaHMsI 00y4aroImuxcs;

VYyebHoro miana no npodeccun 43.02.15 IloBapckoe U KOHIUTEPCKOE J€TI0, YTBEPIKICHHOTO
«23 »mas 2023r., mpuka3 Ne 211-o.

Opranmsanus-pazpadorunk: 'BIIOY MO «2J1eKTpOCTAIBCKHN KOLJIETAD

Pazpabotunk: JIsitkuna Taresina MuxaitinoBHa
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YYUEBHOM
JUCHUIIJIMHBI O/1.12 Xumus
1.1. O61acTh NPpUMEHEHHS IPOrPaMMBbI

PaGouass mporpamma oOmeoOpa3oBatenbHOl y4ueOHoU muctmmuuabl  OJ[. 12  Xumus
npelHa3HayeHa JUid W3y4eHUs JUCUUIUIMHBI IPU pealin3alud o0pa30BaTeIbHOM MPOrpaMMBbI
cpenHero obmero oOpa3oBaHMs B Ipeneiax OCBOCHHS OCHOBHOW  MpodeccHOoHATbHOM
obpazoBarenbHori mporpammbl  CIIO (mamee — OIIOII CIIO) Ha 6a3e OCHOBHOTO OOIIETro
00pa3zoBaHus MpH MOJATOTOBKE crieruanucToB cpeanero 3seHa (IIIICC3).

B paGouyro mnporpammy ob6mieoOpa3oBaTeabHoi yueOHOW mucuuiumabl OJ[.12 Xumus
BKIIIOUEHO COJIEp’KaHUE, HamNpaBlieHHOe Ha (OPMUPOBAHHE Yy OOYYaIOMIMXCS KOMIICTCHIIUH,
HeoOxoauMbIX st kKadecTBeHHOTO ocBoeHus OITOIT CITO — nporpammel noarotoBku (ITIICC3) Ha
0a3e OCHOBHOTO 001Iero 00pa3oBaHUs C MOJIYICHUEM CPETHETO O0IIero 00pa3oBaHusl.

1.2. MecTO IMCUMILIMHBI B CTPYKTYpe OCHOBHOI NpodeccHOHAJIBbHON 00pa3oBaTe1bHOU
NMPOrpaMmbi:

OOmeoOpa3oBaTenibHas  JUCHUIUIMHA  «XHUMHUS»  SBISETCS  OO0SI3aTCIIBHONM  4acThIO
o0mreoOpaszoBarenbHOro nukia odpazoBatenbHoil mporpammbl CIIO B cootBerctBun ¢ ®I'OC mo
cnenuansHocTH 43.02.15 TloBapckoe u xkoHAUTEpcKoe Aeno. YueOHas aucturumaa O/1.12 Xumus
uszydaercss B oOmeoOpa3oBaTenbHOM IKie yueOHoro ruiana CIIO Ha 6a3e OCHOBHOTO OOIIEro
oOpasoBaHus c noiydeHueM cpennero oomero odpazosanus [IIICC3. B yuebnom mmane IITICC3
yuebHas aucuumiauHa OJ[.12 Xumusg BXOAMT B cOCTaB OOHIMX 00I11e00pa30BaTENbHBIX YYeOHBIX
JTUCHIUTUTAH, (OPMHUPYEMBIX M3 00s3aTeNbHBIX INpeaMmeTHbix obmacteit ®I'OC cpemHero oobmiero
oOpa3zoBanus, 11 npodeccuii u cnenuansHocten CIIO.

Jna cneumansHocty CIIO: 43.02.15 IloBapckoe M KOHIUTEPCKOE [EJI0. U3 IEpeuHs
npodeccuii W CHEMUAIBHOCTEH  cpeaHero  mpodecCHoHambHOrO  OO0pa3oBaHUS  BBIOpaH
TEXHOJIOTHYECKUH TPoHIIb MpodhecCHOHATBHOTO 00pa30BaHuUs.

1.3.ean U 3aJa4Y¥M JMCUUIUVIMHBI — Tpe0OBaHUSA K pe3yJbTaTaM OCBOCHHUS
AUCUMILIUHBI:

Coneprkanue mporpaMMbl «XUMUsDH HAIPABJICHO HA JOCTHXKEHHE CIETYIOIINX
meJeil M 3aga4:

chopMupoBaTh y 00yJarOMIMXCS MPEACTABICHUS O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBl MHUpA KAK OCHOBBI NPUHSATHS PEIIEHUN B JKU3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTYalHsIX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOTHOM CpETIE.

3agauu AMCHUIINHBI:

1) chopmupoBaTh TMOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XWMHUYECKHX TPOIECCOB U
ABICHUM B OKpYKaloIIe cpene, ULEIOCTHOW HAYYHOM KapTUHBI MHpPA, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBISITH (OPMYIbl HEOPTraHUYECKHMX W OPTaHMYECKUX BEIIECTB,
YpaBHEHUS XHMHUECKHUX peaklUui, OOBICHATb HUX CMBICI, HMHTEPHPETUPOBATH PE3YIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEIACHUS MPOCTEUIIUX XUMHUYECKHX DKCIEPUMEHTATbHBIX
WCCJICIOBAaHUI C COOJIOACHHEM MpaBUI OE30MacCHOTO OOpaIIeHHs C BEIIeCTBAMU M J1a00paTOPHBIM
00opyoBaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lIndHBIX
HCTOYHUKOB;,

5) copmMupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH AEITETbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX IPOILIECCOB;

Ocoboe 3HaueHne JUCIUIUTMHA UMeeT npHu GpopmupoBanun u passutun OK u I1K.



Kon u Ilnanupyemble pe3yJibTATHI 0CBOEHUS AU CHUIIIHHBI
HANMEHOBaHUE
(bopMpreMblux Oo6uue JAucuunanHapHbie
KOMIIeTeHIN i
OK01. B yacTu TPyA0BOr0 BOCIMTAHUA: - BJIQJICTh CUCTEMOUM XMMUYCCKUX 3HAHUM, KOTOPasi BKIOYAET: OCHOBOITOJIATAIOIINE
Bribupars - TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH | MOHATHS (XMMHUYECKUH DIIEMEHT, aToM, 3JEKTPOHHas 00oJiouka atoma, S-, p-, d-
CIOCOOBI MacTepcTBa, TPYIOI00HE; 3IIEKTPOHHBIC opouTanmu aTOMOB, WOH, MOJIEKyJIa, BaJICHTHOCTb,
peuICHUuA 3aaa4 - T'OTOBHOCTbH K aKTHUBHOM ACATCIIBHOCTH | SJICKTPOOTPULATEIIbHOCTD, CTCIICHb OKHUCJIICHUA, XUMUYCCKas CBA3b, MOJIb, MOJIApHasd
npo(eCCHOHANBH | TEXHOJOTMYECKOH W COIMANBHOW HANpPaBICHHOCTH, | MAcca, MOJISIPHBIA 00BEM, YIIICPOIHBIN CKeNeT, PYHKIMOHATbHAS TPYIINa, PauKal,
Ol JICATENILHOCTH | CIOCOOHOCTh ~ MHHUIMHMPOBATh,  IUIAHUPOBATH W | H30MEPHS, U30MEPbI, TOMOJIOTHYECKHUI PSIJl, TOMOJIOTH, YTIIEBOOPOBI, KUCIOPO/- 1
IIPUMCHUTCIILHO CaMOCTOATCJIbHO BBIINIOJIHATL TaKYIO ACATCIBbHOCTD, a30TCoACpIKAUC COCANHCHUS, 6I/IOJIOI‘I/I‘ICCKI/I AdKTHBHBIC BEUIICCTBA (YFHCBOI[I)I,
K pa3IMyHbIM - MHTEpPEC K pa3juyHbIM cdepaM MnpodecCHOHATBLHON | XKHUPHI, OCIKH), MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
KOHTEKCTaM JeSITeIIbHOCTH, COCJIMHCHUSI,  KPUCTAJUTMYECKAsh  pelieTKa, TUIBl  XUMHYCCKUX  PEaKIHi
Osaagenue YHHBEpPCAJIbHBIMH y4eOHbIMH | (OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIE, IK30-U SHIOTEPMUYECKHE, PEaKIIMU HOHHOTO
MO3HABATEIbHBIMH J€HCTBUAMU: oOMeHa),  pacTBOp,  OJJEKTPONUTHI,  HEAJCKTPOIMTHI,  DIEKTPONUTHUYECKAS

a) 0a3oBble JJOrHYecKUe e cTBUS:
- CaMOCTOSITEIbHO (POPMYIHUPOBATh U aKTYaJIN3UPOBATh
npobieMy, paccMaTpHBaTh €e BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIH TMPH3HAK  WIIH
OCHOBaHMS JUISI CPaBHECHHWS, KiIacCH(DUKAIMH |
0000IIIeHNS;

- OTIPEACIATH LU NCeITEILHOCTH, 3a/1aBaTh MapaMeTphl
U KPUTEPUU UX JOCTUKECHUS;

- BBIBJIATH 3aKOHOMCPHOCTHM H IIPOTHBOPCYUA B
paccMaTpuUBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJbTATOB LEISIM, OLICHUBATh PHUCKHU
IMOCJIEICTBHI IEATEILHOCTH,

- pa3BUBaTh KpEaTUBHOE MBIIUICHUE NpPU PELICHUU
JKU3HEHHBIX MPOOIIeM

0) 0a30BbBIE MCCIIE0BATENbCKUE AeHCTBUS:

- BIAZCTh HaBbIKAMHM YyU4eOHO-HCCJICI0BATCIILCKON U
MPOCKTHOM JESATENbHOCTH, HaBBIKAMU pPAa3pelICHUs
npo0em;

- BBIABIIATH

IIPUYINHHO-CJICACTBCHHBIC CBs3U n

JIUCCOLIUAITNS, OKHCIUTENh, BOCCTAaHOBHUTENb, CKOPOCTh XWMHYECKOH pEaKIIvH,
XUMHYECKOE PaBHOBECHE), TEOPHUH M 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHUS
oprannyeckux BemecTB A.M. byriepoBa, Teopus  IIEKTPOIUTHUECKOM
Iucconuanuy, mnepuoandeckuii 3axkoH J[.M. MenpeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEpPHOCTH, CHMBOJIMYECKHH S3bIK XHMHH, (PaKTOIOTHUECKUE
CBEJICHUS O CBOMCTBaxX, COCTaBe, IOJyYCHHH W OE30MacHOM HCIIOJIb30BaHUH
BR)XHEHIIINX HEOPraHWYECKUX W OPraHMYECKHX BEHIECTB B OBITY M MPAaKTUYECKOM
NI TEIIbHOCTH YeJI0BEKa,

- YMETh BBISIBIATH XapaKTEepPHbIC NMPU3HAKK M B3aMMOCBS3b M3YYCHHBIX TMOHSTHH,
NPUMEHSTh COOTBETCTBYIOIIME TIOHSATHS NpPU OIUCAHWM CTPOSHHS W CBOWCTB
HEOPraHWYECKNX W OPraHWYeCKWX BEIIECTB WM WX IPEBPALICHUIA;, BBIABISATH
B3aUMOCBSI3b XUMHYECKHX 3HAaHHUH C TOHATHAMH W IPEICTABICHUSIMH JAPYTHX
€CTECTBEHHOHAYYHBIX MIPEJIMETOB;

- YMETb MCIOJIb30BaTh HAUMEHOBAHUSI XUMHUYECKHX COCIMHEHUH MEXTyHApOIHOTO
COI03a TEOPETUYECKON 1 MPUKIaTHON XUMMHUH U TPUBHAIbHbBIC HA3BAHUSI BaXKHEHUIIINX
BEIECTB (ITWUJICH, AlleTUIICH, TIUIEPHH, (heHoII, popMaIbAeTH I, YKCyCHas! KUCIIOTA,
TIUIMH, YTapHBIA Ta3, YIJIEKHUCHbBIA Ta3, aMMHaK, TallleHas W3BECTh, HeTalreHas
W3BECTh, NHUTHEBAsl COJA M APYIHX), COCTAaBIATH (OPMYJIBI HEOPraHHMYECKHX H
OpPraHUYECKUX BEIIECTB, YPABHEHUS XMMHUUYECKHX PEAKUUi, OOBACHATh MX CMBICIH;
MOJTBEPKIATh XapaKTepHbIE XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU




AKTyaJIu3UpoOBaTh 3a/ady, BbIJIBUI'aTb THUIIOTE3Y CC
peIIC€HU, HAXOAWUTH APryMEHTBbI JIA J0Ka3aTCJIbCTBa
CBOUX yTBep)KI[eHPIﬁ, 3aaBaTh MapaMCTPbl U KPUTCPUU

pelieHus;
- QHAJTM3UPOBATH MOJYYEHHBIE B XOA€ PEILEHUS 334U
pe3yibTaTHl, KPUTUYECKU OLIEHUBATh ux
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMeTb TEPEHOCHTh 3HaHHs B IO3HABATENbHYIO MU
MPaKTUYECKYI0 00IaCTH KU3HECIATEIbHOCTH;
- YMETb HUHTETPUPOBATH 3HAHUA U3

MPEeIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE MJIEH, Npeajararb OPUTHHAIbHBIC
IOAXOMBI U PELICHHUS;

- CHOCOOHOCTH MX HUCIOJB30BaHMA B II03HABATEIBHON U

COLIMAJIBHOU MTPAKTUKE

pa3HbIX

9KCIIEPUMEHTaMH U 3aIIUCSIMHU YPAaBHEHUH XUMUYECKUX PEaKIIM;

- yYMETb YCTAHAaBIUBAaTh IPUHAAJICKHOCTh M3YUYEHHBIX HEOPTaHMYECKUX W
OpraHMYEeCKUX BEIECTB K OIpPENEIeHHbIM KjaccaM W TpylnaM COEIUHEHUH,
XapaKTepu30BaTb HUX COCTaB M Ba)KHEWIIME CBOMCTBA; OMNPEAEHATh BHUJBI
XUMHUYECKHUX CBsI3€H (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs), THUIIBI
KPHUCTAIUIMYECKHUX PEIICTOK BEIECTB; KJIacCU(PUUNPOBATh XMMUUECKUE PEAKIINY;

- chopMHPOBATH MIpeICTaBICHUS: 0 XUMHYECKOH COCTaBJISIIOILEH
€CTECTBCHHOHAYYHON KapTUHBI MHpa, POJIM XUMHUHU B [IO3HAHUM SIBJICHUN NPUPOIbI,
B (OPMHPOBAaHUM MBILUICHUS W KYyJIbTYPhl JHYHOCTH, €€ (DYHKIMOHAJIbHOU
rpaMOTHOCTH, H€O6XOILI/IMOI71 AJid pCHICHUA MNMPAKTUYCCKUX 3adad U 3KOJIOTMYCCKU
000CHOBAaHHOI'O OTHOIIEHHSI K CBOEMY 3710POBBIO M IPHUPOHOM Cpere;

- yMeThb MPOBOAUTH pACYEThl MO XHUMHYECKUM (OpMynaM M ypaBHEHUSAM
XUMHAYECKHX PEaKIHi C NCTIONb30BaHUEM (PU3NUECKUX BEIMUNH, XapaKTePU3YIOINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpPMalbHbIE YCIOBHS)
ra3oB, KOJMYECTBA BELICCTBA; HCIONb30BaTh CHCTEMHbIE XMMUYECKUE 3HAHUS IS
OPUHATHS PELIEHUWH B KOHKPETHBIX JKM3HEHHBIX CHTYalUsX, CBS3aHHBIX C
BCIIECTBAMU U UX NIPUMCHCHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIC
cpelncTBa
TIOWCKa, aHAIIH3a
u
HUHTEPIPETAIUU
uHGOpMAIUH U
UHQOPMAIOHH
bI€ TEXHOJIOTUU
JUTSI BEITIOJTHEHHUS
3ama4y
npodeccruoHaabH
OH JeSATEIbHOCTHA

B 00s1acTHIIEHHOCTH HAYYHOT'O NIO3HAHUSL:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKW M OOIIECTBEHHOW MPaKTUKWA, OCHOBAHHOTO Ha
MaJiore  KYJNbTYp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET'0 MeCTa B MOJIUKYILTYPHOM MUPE;

- COBEpUICHCTBOBAaHHE SI3bIKOBOM M YUTATEIbCKOU
KyJIbTYphl KaK CpEICTBAa B3aUMOJCHCTBUA MEXAY
JIOJIEMH U TIO3HAHUS MHUPA;

- OCO3HaHWE IICHHOCTH HAayYHOW JEATENbHOCTH,
TOTOBHOCTh OCYIIIECTBIISTH MPOEKTHYIO u
HCCIIEIOBATENBCKYIO IEATENBHOCT HHANBHUIYaIbHO U B
rpymnre;

Osnanenue YHHBeEpCaIbHbIMU Y4eOHBIMHI

MO3HABATEJbLHBIMH JeHCTBUSAMM:

B) padoTa ¢ uHdopmManmeii:

- BIaJeTh HAaBBIKAMH TIOJlydeHHsT HHQPOpMAIUU U3
HUCTOYHUKOB  PAa3HBIX  THUIOB,  CaMOCTOSITEIBHO

- yMEeTh IUIAHUPOBATb M BBIOJHATH XUMHUYECKHH 3KCIIEPUMEHT (TpeBpalleHUs
OpPraHMYECKUX BEIIECTB NpPH HArpeBaHWH, MOIY4YEHHE JTHIEHAa M H3yYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKIMM Ha albJerHibl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JeHaTypauusi O€JKOB IMpHM HarpeBaHUM, IBETHBIE PEAKUUH OCJIKOB; MNPOBOAUTH
peaKnuu MOHHOTO OOMEHa, ONpeAeNsATh Cpely BOIHBIX PACTBOPOB, Kau€CTBEHHBIE
peaknuu Ha cynbdar-, KapOoHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS;, PelIaTh
JKCIIEpUMEHTaIbHBIE 3amaud 1o Temam "'Mertamue" u  "Hemeramiel") B
COOTBETCTBHHM C NIPAaBUIIAMHU TEXHUKH O€30MIaCHOCTU NPU OOPAIIEHUH C BELIECTBAMHU
u 1a0opaTOpHBIM O00OpYNOBaHHEM; TPEACTABIATh PE3yNbTaThl XUMHUYECKOTO
JKCTIIepUMEHTa B (OpME 3aluCH YpPaBHEHHH COOTBETCTBYIONIMX pPEaKIUH U
(opMynHpoBaTh BEIBOABI HA OCHOBE 3TUX PE3yJbTATOB;

- YMETh aHAIM3UPOBaTh XUMHUYECKYI0 HH(POPMAMIO, MOIYyYaeMyl0 M3 pa3HBIX
MCTOYHHKOB (CPEICTB MaccOBOW MH(popMaIy, ceTb IHTepHET u apyrue);

- BJAJETh OCHOBHBIMH METOJIaMH HAy4YHOI'O IO3HAaHHUS BEIIECTB M XUMHYECKHX
ABJIeHUH (HaOJIoIeHNEe, U3MEPEHNE, SKCIIEPUMEHT, MOJCIINPOBAHNUE);

- yMeThb TMPOBOJUTH pacyeThl MO XUMHYECKUM (OpMyJIaM | ypaBHEHUSIM
XUMHAYECKHX PEaKIMi C UCTIONb30BaHHEM (PU3UUECKUX BEITUYMH, XapaKTSPUIYIOIIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBL: Macchl, 00beMa (HOPMaJbHbIE YCIOBHS)




OCYLICCTBIISITh TIOMCK, aHAlM3, CHCTEMAaTH3AlMI0 H
MHTEpIpETANi0 MHOOPMAIMK PA3UYHBIX BHIOB H
(hopM mpenacTaBICHUS;

- CO3J1aBaTh TEKCTHI B PAa3IMYHBIX (opMaTax ¢ y4eTOM
Ha3HAa4YeHWs WHQPOPMAIMM W IIEJIEBOW ayTUTOPHH,
BBIOMpas ONTHUMaNbHYI0 (OpMY TIpEACTaBICHHUS U
BU3yaJIU3allni;

- OLICHUBATh  JIOCTOBEPHOCTE, JETUTHMHOCTh
nH(OpMALNH, €e COOTBETCTBUE MIPABOBBIM M MOPAIEHO-
ITUYECKUM HOPMaM;

- HCHOJB30BaTh CpeAcTBA HMHODOPMAIMOHHBIX W
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3allMOHHBIX 33734 C COOIOCHUEM TPeOOBaHMM
OPrOHOMHUKH, TEXHHKH 0€30IacHOCTH, THTHEHHI,
pecypcocOepexeHus, NPaBOBBIX M STHYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30M1aCHOCTH;

- BJIaACTh HaBbIKaAMU PACIIO3HABAHUA U 3alIUThI
nHpopMaIuu, HPOPMAITMOHHON OE30TIaCHOCTH
JIMYHOCTH,

ra30oB, KOJIMYCCTBA BCIICCTBA, HCIIOJIB30BATh CHUCTCMHBIC XUMHWYCCKHEC 3HAHHA OJIA
IIPUHATHA peIHCHI/Iﬁ B KOHKPETHBIX JKM3HCHHBIX CHUTyalludaX, CBA3AaHHBIX C
BCUIIECCTBAMU U UX NMPUMCHCHUEM

OK 04.

O dexTuBHO
B3aNMOJICHCTBOB
aTh ¥ paboTaTh B
KOJIJICKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIPEEICHUIO;

-OBJIQJICHUE HaBBIKAMU Y4EOHO-HUCCIICIOBATEILCKOM,
MPOEKTHOM U COLUAIIBHON JIEATEIIbHOCTH;

OBJaaaenue YHHMBepCAJIbHBIMU
KOMMYHHKATHUBHBIMH J1e/iCTBUAMMU:

0) coBMecTHasi 1eSITeJIbHOCTb:

- TMOHMMAaTb W  UCIOIb30BaThb  IPEUMYIIECTBA
KOMaHJHON U MHONBHUYaIbHOH paboOTHI;
- TMpPUHUMATh [EIH COBMECTHOH NEATENbHOCTH,

OpPraHHW30BBIBATh U KOOPAWHUPOBATH JIEHCTBUS IO €¢
JIOCTHKECHHUIO: COCTaBIISITh TUTaH JeHCTBHIA,
pacrnpeneaTh PojdM C YY4eTOM MHEHUH Y4YaCTHHKOB
00Cy)1aTh pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPAMHHUPOBATh WM BBINOJHATH PabOTy B YCIOBHSX

- YMETh IUJIAHUPOBATH W BBIMONHATh XUMHUYECKHN JKCIEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIIECTB NpPHU HArpeBaHWH, TOJIYYCHHE STHIIEHA W HW3YyYCHHE ero
CBOWCTB, KA4YE€CTBCHHBIC PEAKIMU HA aJbJIETHIBI, KpaxMmall, YKCYCHYIO KHCJOTY;
JICHATypanus OCJIKOB IPU HAarpeBaHWH, I[BETHBIC pEAKIUU OCJIKOB; IMPOBOJIUTH
peakiuu MOHHOTO OOMEHa, OMPENeNsATh CpPely BOIHBIX PACTBOPOB, KA4eCTBEHHBIS
peakiuu Ha cyjbdaT-, KapOOHAT- U XJIOPUIA-aHUOHBI, HA KATUOH aMMOHHUS; PEeIIaTh
JKCIIEpUMEHTaIbHBIE 3amaun 1o TemaMm "Mertaue" u  "Hemeramiel') B
COOTBETCTBHH C MPABWIAMU TEXHUKH 0€30IaCHOCTH MPU 0OpaIlleHNH C BEIeCTBAMHU
u 1a00opaTOpHBIM O00OpYNOBAaHHEM; TIPEACTABIATh PE3YJIBTAThl XUMHYECKOTO
9KCIIEpUMEHTa B (OpME 3allUCH ypPaBHEHHH COOTBETCTBYIOIIMX PEAKIUH |
(hopMyITUPOBAThH BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB




pCAIbHOTO, BHUPTYaJlbHOIO U KOMOWHUPOBAHHOIO
B3aMMOICHUCTBHS,

- OCYIIECTBISATh IMO3UTHBHOC CTPaTETUYECKOE
MOBEJCHUE B PA3IUYHBIX CHUTYyalUsX, HPOSBISATH
TBOPYECTBO U BOOOpaKeHHE, OBITh HHUIIHATHBHBIM
OBJjialeHHe YHUBEPCAJLHBIMH  PeryJssTHBHBIMU
JAeliCTBUSIMU:

') IPUHATHE cedsl U IPYTUX JIO/Ieii:

- IPUHUMATh MOTHBBI M apTyMEHTHI IPYTHX JIIOJCH Mpu
aHaJIN3€ Pe3yJIbTaTOB JACATEIBHOCTH;

- IpU3HAaBaTh CBOE NpPaBO W MpPaBO APYIUX JIOJEH Ha
OIIINOKHU;

- pPa3BHBATh CIIOCOOHOCTH TIOHUMATh MU C MO3UIHN
JIPYTOro 4eJIOBeKa,

OK 07. B 061acTH 3K0I0TrHYECKOT0 BOCTIMTAHMSA: - chopMHPOBATH MIpECTaBICHNUS: 0 XUMHYECKOHN COCTaBJISIOIICH
CopneiicTBoBath | - c(HOPMUPOBAHHOCTH  JKOJOTHYECKOW  KYJIBTYpBI, | €CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIM XUMHUH B MMO3HAHWUU SBJICHUH MPHUPOIHI,
COXpPaHCHHIO IIOHUMAaHHEC BIIMAHUA COIIMAJIbHO-DKOHOMHWYECKUX | B q)OpMI/IpOBaHI/II/I MBIIUICHHUA W KYJIBTYPblI JIMYHOCTH, €€ (l)yHKHI/IOHaJ'II)HOI\/'I
OKpY’KaroIeit IPOLIECCOB HA COCTOSHUE IMPUPOTHON M COILMAIBHOM | TPAMOTHOCTH, HEOOXOAMMOM [UIS PEIIeHUsS MPAaKTHYECKUX 33/1a4 M IKOJOTUYECKH
cpensl, cpensl, OCO3HaHME r7100a7IbHOTO xapakTepa | 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON Cpe/Ie;
pecypcocOepexe | IKOJIOTHUSCKUX MPO0IIeM; - YMETh COOJIIO/IaTh MPaBUiIa SKOJIOTHUECKH 11€JIeCO00Pa3HOr0 MOBEACHUS B OBITY U
HHIO, IPUMEHATh | - ITUIAHUPOBAaHWE M OCYIIECTBICHHE JEWCTBUH B | TPYIOBOH NESATENFHOCTH B IEISAX COXPAHEHUS CBOETO 3[0POBBSI M OKpYXKaomIeH
3HaHUA 00 OKpY)Kalollleil cpene Ha OCHOBE 3HaHHMS LEJICH | IPUPOJHOM Cpeabl; yYUTHIBATH OMACHOCTH BO3/CHCTBHS Ha JKHBBIE OpPraHH3MBI
NU3MCHCHHNUN YCTOfIqHBOFO Pa3BUTHA YCJIOBEYECCTBA, OIMPEACIICHHBIX BCHICCTB, MOHHMMAasA CMBICI ITOKa3aTCJIsa HpeHeHBHOﬁ ):[OHYCTHMOP'I
KJIMMara, aKTUBHOE HENPUATHE JEUCTBUM, MPUHOCSIIMX BpeJ | KOHLIEHTpalUu
TPUHIUIIE] OKpYy’Karoleii cpeze;
OepexxIIMBOTO - yMEHHE  TPOTHO3UPOBATH  HEOJIATONPUITHBIC
IIPOU3BOJICTBA, JOKOJIOTUYECKHUEC IIOCIICACTBUA MpeaANTpUHUMAaCMBbIX
3¢ PeKTHBHO JCWCTBUH, IPEIOTBPAILATh HX;
JICICTBOBATH B - pacIIMpEeHHe OIbITa JEATEIBHOCTH AKOJIOTHYECKOM
T-Ipe?;BI)IT-IaI‘/'IHI)IX HaIlpaBJICHHOCTH;
CHUTYAIHsIX - OBJIaJICHUE HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKOM,

NPOEKTHOM M COLMAIbHOM IeSTEeIbHOCTH;
IIK 3.1. - Oco3HaHHBIH BBIOOp Oyaymiel crienuanbHOCTH U | -CHOpMHUPOBAaHHOCTh MPEACTABIEHUH O MecTeé XHMHU B COBPEMEHHOM
OpraHu30BbIBATE | BO3MOKHOCTEH peanu3aluy COOCTBEHHBIX HAayyHOM KapTUHE MHpa; IOHUMaHHE pOJUM XUMHUU B (POpMHPOBAHUU

MOATOTOBKY




pabouux mecr,
obopynoBaHus,
CBIPbS,
MaTepPUAIOB JIJIs
[IPUTOTOBJICHHUS
XOJIOAHBIX OJIIOI,
KyJTHHAPHBIX
HA3ICITNH,
3aKyCOK B
COOTBETCTBHH C
HHCTPYKIUSMA U
periaMeHTaMu

JKM3HEHHBIX I1JIAHOB;
OTHONICHHE K MPO(eCcCHOHALHOM IeATETBHOCTH
KaK BO3MOYKHOCTH y4acCTHs B PEIICHUH JTUYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX,
00IIIeHaIIMOHATIBHBIX TTPOOJIEM.

- YMeHue caMOCTOSITENTLHO OMPEEISITh EeTH
JIEATEILHOCTH U COCTABIISATH IIJIaHbI JIEITEILHOCTH,
CaMOCTOSITEIILHO OCYIIECTBIAThH, KOHTPOJIUPOBAThH
U KOPPEKTUPOBATH JCITEIbHOCTD; HCII0JIb30BaTh
BCE BO3MOXKHBIC PECYPCHI IS JOCTHKCHUS
MOCTABJICHHBIX IIeJICH U pean3aliy IJIaHOB
JESITEIIbHOCTH; BBIOUPATh YCIICITHBIC CTPATETHH B
Pa3INYHBIX CUTYAIHIX

Kpyrozopa " (yHKIHMOHAIBHOM TpPaMOTHOCTH 4YeJOBEKAa [UIS pPELIeHUS
MPaKTUYECKUX 3a/1a4;
- Bnanenue mnpaBuiamMu TEXHUKH O€30MACHOCTH NPU HCIOIb30BAaHUU
XUMHUYECKUX BELIECTB.




B pesynbrate ocBoeHus yuyeOHOW AMCHMILIMHBI OOyYaloIIMKCA JOHKEH 00JaaTh JTUYHOCTHBIMH

pe3yJbTaTaMu:

JInyHOCTHBIE pe3yJIbTAThI
peasu3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopwt)

Ko TMYHOCTHBIX
pe3yJabTaToB
peaau3zamuun
NMporpamMmsblI
BOCIIUTAHUSA

Oco3zHaromuii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHbI

JP1

IIposiBnsromuii AKTUBHYIO rpaXkJaHCKYIO [IO3ULUIO,
JEMOHCTPUPYIOIIMA  IPUBEPKEHHOCTb  MPUHLUIAM  YECTHOCTH,
NOPSOYHOCTH, OTKPBITOCTH, SKOHOMWYECKH aKTUBHBIM U y4aCTBYIOIIHN
B CTYJIEHYECKOM U TEPPUTOPHUAIILHOM CaMOYIIPaBJICHHUH, B TOM YHCIIE HA
YCIOBUAX J0OpOBOJIBYECTBA, NPOJYKTHMBHO B3aUMOJCHCTBYIOIIUN U
Y4YacTBYIOUIUH B A€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIHil

JIP 2

CoOmotatomuii ~ HOPMBI ~ TIPABOIIOPSJIKA,  CISAYIONUH  HjeaiaM
rpakJIaHCKOTo 001IecTBa, odecreueHrs 0€30MacHOCTH, MpaB U CBOOO
rpaxaan Poccuu. JloAnpHBIE K yCTaHOBKAM M IPOSBICHUSIM
npencTaBuTenied  CyOKydbTyp, OTJIMYAIONUMH WX OT TIpynm  C
JNECTPYKTUBHBIM M JICBUAHTHBIM TIOBEJEHUEM. JIeMOHCTpUPYIOLIUi
HENpUSTHE € MPEIyNPEeKNAOMUNA COUAIBHO OINAacHOe IOBEACHHE
OKPYKAIOIINX

JIP 3

[IposiBnsromnid M JEMOHCTPUPYIOLIUMH yBaXXCHUE K JIIOIAM Tpyaa,
OCO3HAIOIIMN IIEHHOCTh COOCTBEHHOro Tpyna. Crpemsmuiicss K
(GOopMHpOBaHHIO B CETEBOM Cpele JMYHOCTHO U NMPO(EeCcCHOHATBHOTO
KOHCTPYKTHUBHOTO «LIU()POBOTO CIe/1a»

JIP 4

JIeMOHCTpUpYIOIIUI  NPUBEPKEHHOCTb K POJHOM  KYIBTYpE,
HCTOPUYECKON MaMATH Ha OCHOBE J0OBU K Ponune, pogHoMy Hapony,
MaJou poauHe, [IPUHATHUIO TPaIULIUOHHBIX LIEHHOCTEN
MHOTOHallMOHAJIBHOTO Hapoaa Poccun

JIP 5

HpOHBJ’IHIOH.IPIfI YBAKCHUC K JIIOAAM CTAPLICTO ITOKOJICHUA U TOTOBHOCTDH
K Y4aCTHUIO B COLIMAIbHOM MOAACPIKKE U BOJIOHTCPCKUX JABUKCHHUAX

JIP 6

Oco3HaronMii  NPUOPUTETHYK  IIEHHOCTh  JINYHOCTH  4YEJIOBEKa;
YBa)XAIOIUKA COOCTBEHHYIO U YYXKYI0 YHHUKaJIbHOCTh B Pa3JIMYHBIX
CUTYallUsX, BO BceX popMax U BUAAX AESITEIbHOCTH.

JP 7

[IposiBnsiroInidA M JIEMOHCTPUPYIOIINK yBa)KEHUE K IPEICTABUTEISIM
Pa3IMYHBIX OSTHOKYJIBTYPHBIX, COLMAIbHBIX, KOH(PECCHOHAIBHBIX U
uHBIX TIpynn. ConpuYacTHBIM K COXPAHEHHUIO, IPEYMHOXXEHUIO H
TpaHCIALUN KYJIbTYPHBIX TpaauLuin u LIEHHOCTEN
MHOT'OHAIIMOHAJILHOTO POCCUNCKOr0 IOCy1apCTBa

JIP 8

CoOmrofaromuii ¥ MPOTMAraHIMPYIOIMIMK  TpaBWiIa 37J0pOBOTO U
Oe3omacHoro oOpas3a JKM3HM, CIIOpTa; Mpexynpexaamuil 1muoo
MIPEOIOJICBAIONINN 3aBUCHUMOCTH OT aJIKOTOJsI, TabaKa, MCUXO0aKTHBHBIX
BEILECTB, a3apTHBIX urp M T.4. CoOXpaHAIONIMI NCHUXOJIOTHUYECKYIO
YCTOI\/JILII/IBOCTL B CUTYaTHUBHO CJIOXKHBIX NN CTPCMUTCIILHO

JIP 9

10



MCHAIOIUXCA CUTyalluAgX

3a00TAIUACA O 3alUTe OKPYKAIOIICH Cpebl, COOCTBEHHON M YYXKOU

o JP 10
0€301acHOCTH, B TOM YHUCJIe IU(PPOBOH
[TposiBnsitoUi yBaXKCHHE K 3CTETUYCCKUM IIEHHOCTSM, OO0JIaTaronIuii 1P 11
OCHOBAMH 3CTETUYECKOU KYJIbTYPbI
[IprHUMarOMMI CeMENHBIE LIEHHOCTH, FOTOBBIM K CO3/IAHUI0 CEMBHU U
BOCIIUTAHUIO JIETEH; NEMOHCTPUPYIOIINI HENPUSITUE HACUIIUSA B CEMbE, P 12

yxoaa OT pO,Z[HTCJIBCKOﬁ OTBECTCTBCHHOCTH, OTKa3a OT OTHOIIICHUH CO
CBOUMH JC€TbMH U UX (l)I/IHaHCOBOl"O COACpKAaHUA

JIN4YHOCTHBIE pe3yJabTaThbl

peaju3alny NPorpaMMbl BOCIIUTaHus, onpeaejaenabie 'BIIOY MO

«3.]'IeKTPOCTa.TILCKI/Iﬁ KOJUICAD»

PasBuBaromuii TBOpUYECKHE CIOCOOHOCTH, CHOCOOHBIN KPEaTUBHO
MBICIIUTD.

JIP 19

CrniocoOHbIit B M(poBOY cpe/ie MPOBOIUTH OLIEHKY HH(pOpMaIny, ee
JIOCTOBEPHOCTbD, CTPOUTD JIOTUYCCKHE YMO3AKITFOUCHUSI HA OCHOBAaHHUHU
MOCTYyTArOIeH HH(HOPMALIHH.

JIP 20

ConpuyacTHbIN K COXPaHEHUIO, IPEYMHOKEHUIO U TPAHCIISALUU
KYJIBbTYPHBIX TPAIULMI U IEHHOCTEN MHOTOHALIMOHAJIBHOTO
POCCHICKOr0 roCcy1apcTBa.

JIP 27

Cobmroaroluii ¥ MpornaraHIupyoIui MpaBuia 3J0pOBOro U
Oe3omacHOro o0pasa >KU3HH, CIIOPTA; MPEAYNPEK AN 100
MPEO0JIEBAIOIIHNI 3aBUCMMOCTH OT aJIKOTr0JisA, Tabaka, ICUXO0AKTUBHBIX
BEIIIECTB, a3apTHBIX UTP H T.I.

JIP 29

3a0oTsmuiics o 3alUTe OKPY’Karolei cpeibl, COOCTBEHHON U UyKOH
0€301macHOCTH, B TOM 4HCIIe IU(POBOH.

JIP 30

B paMKax ImporpaMmbl yqe6H0171 JAUCHUITIINHBI O6y‘laIOH_[I/IMI/IC$I OCBAWBAKOTCA YMCHHUA U 3HAHUA:

Kop JIP Ymenus 3HaHus
JIP 1-12; O packpbIBaTh HA MPUMEpPAX POJIb e OCHOBHBIX 3aKOHOB U
JIP 19, JIP 20, XMMHHU B (POPMUPOBAHUU COBPEMEHHON | TEOpHIA XUMUM;

JIP 27, JIP 29, JIP 30

Hay4YHOU KapTHHBI MUpPa U B
MPaKTUYECKOU eATETbHOCTH
YEJIOBEKA;

O JIEeMOHCTPHUPOBATh Ha MPUMEpaxX
B3aMMOCBA3b MCXKIY XUMUEN U
JPYTUMU €CTECTBEHHBIMU HAYKaAMU;

O pacKkpbIBaTh Ha IpUMEpPax
MOJIOKEHHUS TEOPUH XUMHUYECKOTO
ctpoenust A.M. Bytnepoga;

O TOHUMATh (PU3UYECKHI CMBICIT
[Tepnonnueckoro 3akona /.M.
MenzeneeBa 1 Ha €10 OCHOBE
00BSCHSITH 3aBUCHUMOCTH CBOWMCTB

® [OJyYCHHUS u
NPUMEHEHHUs  BaKHEHIIUX
METaIJIOB, HEMETAaJUIOB,
KJIACCOB  YIJIEBOJOPOAOB H
JIPYTUX MpeACTaBUTENEN
OpPraHUYECKUX COeIMHEHUH;

®  XHMHYECKHX
TEPMUHOB U CUMBOJIUKH.

® TmpaBHia
Oe3omacHoro oOpaileHusi ¢
elIKUMH, TOPIOYMMH U
TOKCHYHBIMH ~ BEUIECTBaMH,
CpeACTBaMHU OBITOBOM
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XUMHYECKHUX 3JICMCHTOB U
00pa30BaHHBIX MU BEIIECTB OT
3JICKTPOHHOT'O CTPOCHHS aTOMOB;

O TPUMEHSTH MpaBUiIa
CHUCTEMaTUYECKON MEXIyHAPOIHOU
HOMEHKJIATYPHI KaK CPEJICTBA
pasnuyueHus U UASHTU(DUKAITUN
BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

O COCTaBJISATb MOJICKYJISIPHBIC U
CTPYKTypHBIE (POPMYIIBI OPTaHHYECKHUX
BEILIECTB KaK HOCUTENICH HHPOpMAITIN
0 CTPOCHUU BEILIECTBA, €r0 CBOMCTBAX U
MIPUHAJICKHOCTH K OIIPEICTICHHOMY
KJIaCCy COCIMHEHUN;

O XapaKTepHU30BaTh OPTaHHYECKHUE
BEILIECTBA 110 COCTABY, CTPOCHUIO U
CBOICTBaM, yCTaHABIUBATh IPUUNHHO-
CJICJICTBEHHBIC CBSI3H MEKIY JAHHBIMU
XapaKTEPUCTUKAMHU BEIIECTBA,

O TPHUBOJUTH IPUMEPHI
XUMHUYECKUX PEaKIUi, PACKPBIBAFOIITNX
XapaKTepHBIC CBOMCTBA TUITHIHBIX
MPEACTAaBUTENICH KI1acCOB
OpPTaHHYECKUX BEIICCTB C IEIbI0 UX
nuaeHTU(DUKAITUN U O0BSICHEHHS
o0JacTy MPUMEHEHNUS;

O TMPOTHO3HPOBATH BO3MOKHOCTD
MPOTEKAHUS XUMHYECKHUX PEaKInid Ha
OCHOBE 3HAHHMH O THIaX XUMHUYCCKOU
CBSI3H B MOJICKYJIaX PEareHTOB U UX
PEaKIMOHHON CIIOCOOHOCTH;

O TPHUBOJUTH IPUMEPHI
MPAKTUYECKOTO UCMOB30BaAHUS
MIPOYKTOB MepepaboTku HehTH U
MIPUPOIHOTO Ta3a,
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
(monmuATHIICHA, CHHTETHYECKOTO
Kay4yyKa, alleTaTHOTO BOJIOKHA);

O TPOBOAMTH OMBITHI 11O
pacro3HaBaHWIO OPTAHUICCKUX
BEIIECTB: TIUIEPUHA, YKCYCHOU
KHCIIOTHI, HETIPEICTBHBIX JKUPOB,
TIFOKO3BI, Kpaxmalia, OelIKoB - B
COCTaBe MUIIIEBHIX IMPOTYKTOB H
KOCMETHYECKHUX CPEJICTB;

O YCTaHaBIIMBATh 3aBHCHMOCTH
CKOPOCTH XUMHUYECKOU PeaKIuu 1
CMEIIEHUS XMMHYECKOTO PABHOBECHS
OT Pa3INYHBIX (PAKTOPOB C TETHIO
OTpe/ieNIeHUs] ONTUMATBHBIX YCIOBUH
MPOTEKAHUS XMMHYECKHUX TIPOIIECCOB;

O TPHUBOJUTH MPUMEPHI THIPOIH3a

XUMUMY;

e nMpaBuWia U TPHUEMBI
Oe3omacHoil  paboTBl ¢
XUMHUYECKUMH BEIECTBAMU
" 71a00paTOPHBIM
00opyIoBaHUEM;

® BAXXHEUIIHNX BEIIECTB
U MaTepualioB, UX COCTaBa,
CTPOCHUSI U XHMHYECKUX
CBOWCTB BELIECTB IS
0€301acHOro MPUMEHEHUS B
MPAKTUYECKOU
JIeSITEIbHOCTH;

® OOBSICHITh MPUIHHBI
MHOroo0Opa3usi BELIECTB Ha
OCHOBE 00X
MpeACTaBICHU 00  ux
COCTaBe U CTPOCHHUH;

12



CcoJI€l B IOBCEIHEBHOMN KU3HU
YEeJI0BEKa;

O TPHUBOJUTH IPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTCILHBIX
peakuui B IpUpo/Ie,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U
KU3HECATCILHOCTH OPTraHU3MOB;

O TPHUBOJIUTH IPUMEPHI
XUMHYCCKHX PEAKIIMHA, PACKPBIBAIOIIINX
00II1e XUMUIECKHIE CBOMCTBA MPOCTHIX
BEIIECTB - METAJIJIOB K HEMETAJIOB;

O TPOBOJUTH PAacCUEThI HA
HAXO0XJICHUE MOJICKYJISIPHON (GOpMYJIbI
YIIEBOIOPO/IA TIO MPOYKTAM CTOpaHUs
M 110 €r0 OTHOCHUTENHHOM IIIOTHOCTH U
MAacCCOBBIM J0JISIM 3JIEMEHTOB,
BXO/IAIIHX B €70 COCTAB;

O  OCYHICCTBIISATH TTOMCK
XUMHYECKOH MH(POPMAIUH 10
Ha3BaHMIM, UJCHTHPHUKATOPAM,
CTPYKTYpPHBIM (hOpMYyJiaM BEIIECTB;

O KPUTHUYECKH OICHUBATH H
WHTEPIPETUPOBATh XUMUYECKYIO
UH(POPMAIIHIO, COACPIKALTYIOCS B
COOOIIEHUAX CPEJCTB MaCCOBOM
uHpopmanuu, pecypcax MHTepHeTa,
HAyYHO-TIOMYJSPHBIX CTAThSAX C TOUKH
3pEHHUs €CTECTBEHHOHAYYHOMN
KOPPEKTHOCTH B LI€TISIX BBISIBIICHHS
OITMOOYHBIX CYKJICHUH 1
(dhopMupoBaHUsI COOCTBEHHOU MO3UIINY;

O TIPENCTaBJIATH MYTH PEIICHUS
TII00aNBHBIX POOIIEM, CTOSIINX TIEpe]
YEJI0BEUYECTBOM: DKOJOTHUECKHUX,
OHEPreTHYECKHX, CHIPHEBBIX, U POJIh
XUMHH B PEIICHUN dTHX TIPOOJIEM.

13



2. CTPYKTYPA 1 COOAEPXXAHUE OBHIEOBPA3OBATEJII>HOI71 JUCHUITJIMHBI
«XUMU S
2.1. O0beM QM CHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 117

B T.4.

OcHoOBHOe cojiep:KaHue 109

BT. 4.!

TEOPETHUECKOE 00yUueHue 56
IPAKTUYECKHUE 3aHSITUS 53

1abopaTOPHBIE 3aHATHS

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IpOBaHHOC coaecpkanue

(copep:kaHue MPUKJIATHOTO MOXYJIA) 8
BT. 4.

Teopetnueckoe o0yueHue 2
IPAKTUYECKHUE 3aHSTUS 6

IIpomeskyTouHasi aTTecTanus B popme
- 1 pepeHIIMPOBAHHOTO 3a4€eTa 3a CUET BPEMEHU 2
OTBEJICHHOTO Ha TPAKTUYECKUE 3aHSITHSL.




2.2. TemaTn4ecKkui IJIaH U coaecpkaHue NUCHUIJIUHBI

Konasl
JIMYHOCTHBIX
pe3yJIbTaToB,
(¢popmupoBanuo
HaumeHnoBanue Copep:xanue y4eOHOro MaTepHaJia (OCHOBHOe M IPO(hecCHOHAIBLHO-OPHEHTHPOBAHHOE), 1a00pPATOPHBIE U 06 KOTOPBIX
. 'beM 4acoB
pa3es10B U TeM NPaKTHYeCKHe 3aHATHS, MPUKJIATHONH MOLYJIb cnocodcTBYeT
3JeMeHT
NPOrpaMMBbl;
¢hopmupyemsbie
KOMIIeTeHIIHU
1 2 3 4
OcHOBHOE coJep:KaHHe 117
1 cemecTp
Pa3gen 1. OcHOBBI CTPOEHHS BeLIECTBA 12
Tema 1.1. OcHOBHOe cojiep:KkaHue 8 OK 01
CrpoeHue aTOMOB JIP 1-12;
XMMHUYECKHUX TeopeTuueckoe o0yuyeHne 6 JIP 19, JIP 20,
3JIEMEHTOB H JIP 27, JIP 30
MIPUpOJIa XUMHUYECKOH . .
B3 CoBpeMeHHast MOJIeTb CTpOeHUs aToMa. CUMBOJIMUECKHI A3BIK XUMHUH. XUMHUYECKHUH 3JIEMEHT. DJIEKTPOHHAs KOH(UTypanus
aroma. Kiaccuukanus XMMHUECKHX 3JIEMEHTOB (S-, p-, d-37eMeHThI). BajeHTHbIe 21eKTpoHbl. BajgeHTHOCTh. DIeKTpOHHAs 6
MIPUPOJA XUMHUYECKOH CBSI3U. DIEKTPOOTPUIIATEIFHOCTh. BBl XUMUUeCKOH CBSA3M (KOBaJICHTHAs, HOHHAS, METaJUINYECKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTHyeckue 3aHATHSA 2
Pemenve 3amaHuii Ha HMCHONB30BaHWME XWMHYECKOM CHMBOJIMKM M Ha3BaHMH COCJMHEHMH 110 HOMEHKJIAType
MEXTyHapOJHOTO CO03a TEOPETHYECKOH M NMPHKIAJAHOM XUMHM M TPUBHAJIBHBIX HA3BAHWH IS COCTABICHUS XMUMHUYECKHUX
(dopMysT IBYXaTOMHBIX COCIMHEHHI (OKCHIOB, CyIb(QHIOB, THIPUAOB W T.II.) W APYTUX HEOPTaHWMYECKHX COETMHEHHH
OTJIEJIBHBIX KJIACCOB.
IIpakTHyeckue 3aJaHUs Ha YCTAHOBJICHHE CBS3M MEXIY CTPOCHHEM aTOMOB XMMHUYECKHX JJIEMEHTOB M MEPHUOIUYECKUM
2

H3MEHEHHEM CBOMCTB XMMHYCCKHUX DJIEMEHTOB M UX COGJII/IHCHI/Iﬁ B COOTBCTCTBHUH C ITOJIOKCHUEM Hepnomxmecxof?l CHCTCMBI.
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Tema 1.2.
[lepnoanueckuii
3aKOH U Ta0IuIa
JI.1. Menneneera

OcHoBHOe coaep:kaHue

IIpakTnyeckue 3aHATHSA

Ilepuoanueckas cucrema xumuueckux 3aemeHToB .M. MenaeneeBa. @usnyeckuii cmbich Ilepuonnueckoro 3akona J1.1.
MemnneneeBa. 3aKOHOMEPHOCTH U3MCHEHHUS CBOHCTB XUMHYICCKHX 3JICMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOMKHBIX
BEILECTB B COOTBETCTBHUHU C MOJIO)KEHUEM XUMUYECKOTO0 31eMeHTa B [leproauueckoii cucteme. MupoBo33peHUecKoe U
Hay4yHoe 3HaueHne Ilepuommaeckoro 3akona .. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpBITHE HOBBIX
XHMHUYECKUX 3JIEMCHTOB.

Pewienne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI Ha XapaKTepU3aLUI0 XUMUUECKUX 3JIEMEHTOB
«MeTtammieckne / HEeMETaJUIMIECKUE CBOUCTBA, AIIEKTPOOTPHIIATEIILHOCTh XUMHICCKHUX 3JIEMEHTOB B COOTBETCTBHH C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJIO)KEHUEM B IEPUOANUYECKON crcTeMe XUMHUUeCKUX 3yieMeHToB [[.1. MenneneeBa»

OK 01
OK 02
JIP 1-12;

Pazgen 2. Xumuueckue peakuuu

18

Tema 2.1. Tumnst
XUMUYECKUX PeakLuil

OcHoBHOe coaepkaHue

Teopernuyeckoe o0y4yeHue

Kraccudukanys 1 THITBI XHMHUYECKUX PEaKIMi ¢ y4acTHeM HeopraHudeckux BemiecTB. CocTaBlieHne YpaBHEHHH peakiui
COCIMHEHUS, Pa3oKeHHs, 3aMellIeHs], 0OMEeHa, B T.4. PEaKLUil TOPEHUS, OKUCIICHHUS -BOCCTAHOBIICHUS.

YpaBHEHHs OKUCIICHHUSI-BOCCTaHOBIeHNA. CTeneHs okucieHus. OKUCINUTENb U BocCcTaHOBHUTENb. CocTaBieHue u
ypaBHUBAHHE OKHCIUTENbHO-BOCCTAHOBUTEIIFHBIX PEAKIIMHA METOAOM 3JIEKTPOHHOT0 Oananca. OKUCIUTENIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUY B IIPUPOJE, IPOU3BOACTBEHHBIX IIPOLIECCAX U HKUHEACITEIbHOCTH OPraHU3MOB

I[IpakTnyeckue 3aHATHSA

KonmuecTtBenHnble OoTHOIICHHS B XUMHH. OCHOBHBIC KOJHYECTBEHHBIE 3aKOHBI B XHMHU H pacydeThl IO YPAaBHCHUAM
XUMHNYCCKUX peaxunﬁ. Mous kak CAVHHIIA KOJIMYECTBA BCIICCTBA. MOHHpHaH Macca. 3aKOHBI COXpaHCHH MACChl U DHEPIUU.
3akoH ABoraapo. MOHHpHLIﬁ 00beM ra3oB. OTHOCHTENIbHAs IUIOTHOCTh I'a3oB. Pacyersl Mo YPpaBHCHUSAM XUMHUYCCKUX

peaKHI/Iﬁ C UCITI0JIb30BaHUEM MacCCHI, o0beMa (HOpMaJ’ILHBIC YCJ'IOBI/ISI) ra3oB, KOJIM4YCCTBA BCUICCTBA

OK 01
JIP 1-12;
JIP 19, JIP 20,
JIP 27,

Tema 2.2.
DNEeKTPOIUTHICCKAS
JIHCCOIUALINS U
HOHHBIH 00OMeH

OcHoBHoOe cojepkaHue

Teopernueckoe o0y4yenne

Teopus AMEeKTPOINTHIECKON Aucconranyy. MIoHbI. DIeKTPOINTHI, HEAJIEKTPOINTHL. Peaknnn noHHOTO 0OMEHa.

OK 01
OK 04
JIP 1-12;
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HpaRanecxne 3anaTus .CocTaBjicHUE peaKuMﬁ HOHHOI'O OOMEHa IMYTEM COCTAaBJICHUSA HX TIOJHBIX M COKPAIICHHBIX

4

HOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakiuy. 3aJJaHusl Ha COCTaBJICHUE HOHHBIX PEaKIuil
Pazgen 3. CtpoeHne u CBOIiCTBa HEOPTrAaHUYECKHUX BellleCTB 26
Tema 3.1. OcHOBHOe cofiep:kaHue 10 OK 01
Knaccudukarus, OK 02
HOMEHKJIATYpa i TeopeTnueckoe o0yueHue 4 JIP 1-12:

9

CTPOCHUC N JIP 19, JIP 20,
HEOPTaHMYECKHX [Ipenmer Heopranmyeckoit xumun. Kitaccudukanus HeopraHHYecKiX BemecTB. [IpocThie u cnoxHble BemecTBa. OCHOBHEIC
- KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KHCIOTHI, COJH). B3anMOCBS3b HEOPraHUIECKUX BEIIECTB. ATperaTHbie TIK1.3

cocTostHUS BemlecTBa. Kpucrammimaeckue n amopdHbIe BemecTBa. THITEI KPUCTAJUIMIECKUAX PEIISTOK (aTOMHAS, 4

MOJIEKYJISIpHAS, HOHHAS, METAILTHYECKAst). 3aBUCHMOCTD (PU3UYECKHUX CBOICTB BEIIECTBA OT THUMA KPUCTALTMYECKOM

pemeTKH. 3aBUCHMOCTh XUMHUECKOW aKTHBHOCTH BEIIECCTB OT BHa XUMHYCCKON CBSI3U M THUIA KPUCTAJUIMICCKOHN PEIICTKH.

[IpuarHBE MHOTOOOpA3Ms BELIECTB

IIpakTyeckune 3aHATHSA 6

HoMmeHknaTypa HeOpraHU4YeCKHUX BEIICCTB: HA3BAHKE BEIIECTBA UCXOMS U3 UX XUMUYECKOH (OpMYIIBI MIIH COCTABIICHHE 5

XUMHUUECKO# (hOpMyIIBl UCXOAS U3 Ha3BaHMs BeniecTBa 1o MexayHapoaHoit (MIOITAK) nnu TpuBnansHOi HOMEHKIIATYype.

PerieHne mMpakTUYEeCKHUX 33JaHUi MO KiIacCU(UKAIIMH, HOMCHKIIATYPE M XUMUYECKUM (POpPMyJiaM HEOPTaHHYECKUX BEIECTB

pa3IUYHBIX KJIaccoB (yrapHbIM Ta3, YIJIEKUCHbIA Ta3, aMMHaK, TallieHas W3BeCTb, HETallleHas HM3BECTh, MUTHhEBAs COla U 5

JPYTHX): Ha3bIBaTh U COCTABIATH POPMYJIIBI XUMHUUECKHUX BEUIECTB, OMPEACIIATh MPUHAICKHOCTD K KJIACCy.

HcTouHnkn XUMUYecKoi nHpopManuu (CpeaCcTB MacCOBOM HHpopManuu, ceTb aTepHET U npyrue). [Tonck nHpOp™MaIum mo )

Ha3BaHUAM, UICHTH(PHUKATOpAM, CTPYKTYPHBIM hopMyam
Tema 3.2. dusuxo- OcHOBHOe cojiep:kaHue 10 OK 01
XUMHUYECKHE CBONCTBA OK 02
HeOpraHI/IquKI/IX TeOPETl/I'{eCKoe 06yquI/le 6 HKI 3
BEIIIECTB N JIP 1-12:

Mertamnel. O0mue ¢u3nyeckue W XUMHYECKHWE CBOWcTBa MeTauioB. CrocoObl ToJydeHus. 3HadeHHe METalioB | ’

HEMETAJJIOB B MIPHUPOJIC M KU3HEACITSILHOCTH YeJIOBeKa W OpraHM3MOB. Koppo3usi MeTayuioB: BUABI KOPPO3HH, CIIOCOOBI 2

3aIIUTHl METAJJIOB OT KOPPO3UH

Hemerammer. OOmme ¢pu3nveckne ¥ XUMHYSCKHE CBOWCTBA HEMETAIUIOB. TumuuHble cBoWicTBa HemetamuioB [V— VII rpymm. 2

Knaccudukanus u HOMEHKIIaTypa COSTMHCHUH HeMEeTaIUI0B. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEMIECTB (OKCHIOB, TUAPOKCUIOB, KHCIIOT, COJIEH | IIp.). 5

3aKOHOMepHOCTI/I B U3BMECHCHHHU CBOMCTB IIPOCTHIX BEIIECTB, BOAOPOIHBIX COGHHHGHHﬁ, BBICIIINX OKCUAOB U TUAPOKCHUIOB
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HpaRanecxne 3aHATHA

CocraBneHne ypaBHEHHH XMMUYECKHX PEAKIHH C y9acTHEM IIPOCTBIX M CIIOKHBIX HEOPTaHMYECKHX BEIIECTB: METAIIOB U

HEMETAJUIOB; OKCHIOB METAJIOB, HEMETAJUIOB M aM(OTEPHBIX 3UIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBaHHUH u 2

aMm(OTEepHBIX THAPOKCHIOB; HEOPIaHUUECKHUX COJIeH, XapaKTepPHU3YIOIMX X CBOHCTBA.

PemteHne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJIydYeHHE M Oe3omacHoe 5

UCIIONIb30BaHNE BAKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JISSITEIbHOCTH YeJI0OBEKa
KonTpoabnas padora I .
1 pakTH4eckue 3aHATHA: CTpOCHNE BENIECTBA U XMMHUUECKIE PEaKIINU 1

2 cemecTp

Tema 3.3. OcHOBHOE coJep:KaHUe 2 OK 01
Wnentndukarms OK 02
HEOPraHHICCKUX IIpakTHyeckue 3aHATHSA 2 OK 04
BELIECTB JIP 1-12;

«MpenTnduKanysi HEOPraHNIECKUX BEIIECTBY. ’

Pemrenne SKCHEpUMEHTAIBHBIX 3a7jad 0 XMMHYECKHM CBOICTBaM METaUIOB M HEMETAUIOB, IO PACHO3HABaHUIO U JIP 19, JIP 20,

NIOJIyYEHHUIO COCIMHEHUN METAJUIOB U HEMETAIUIOB. 2

Wnentndukanuss HEOPraHWYECKUX BEUIECTB C KCIOJBb30BAaHUEM HX (U3MKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX

Ka4yeCTBEHHbIX peakuuii. KauecTBeHHbIe peakiuu Ha cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS
Paznen 4. CTpoeHne U CBOIICTBA OPraHUYeCKUX BelleCTB 30
Tema 4.1. OcHOBHOe cojiep:kaHue 6 OK 01
Knaccudukarus, [K1.3
CTpOCHHE 1 Teoperuueckoe o0yuyeHue 2 JIP 1-12:
HOMEHKJIaTypa . . N JIP 19, JIP 20
OPTAHMUECKHX [NosiBnenue M pa3BUTHE OPraHWYECKON XMMUH KaK HaykH. [IpenmMer opraHndeckoil XuMuK. MecTo 1 3HaYeHUe OpraHn4ecKon ’ ’
S XMMHH B CHCTEME €CTECTBEHHBIX HayK.

XUMUUECKOE CTPOEHHE KaK MOPSAOK COEJMHEHUS aTOMOB B MOJEKYJE COIJIacHO MX BaJdeHTHOCTH. OCHOBHBIE MOJIOXKEHUS

TEOpUM XUMHUYECKOTO CTPOEHHUS OpraHuueckux coenuHeHuit A.M. bByrnepoBa. YriepoAHblii CKeIeT OpraHUYecKOn

MOJIEKYJIbl. 3aBUCUMOCTb CBOWCTB BELECTB OT XMMUYECKOTO CTPOEHUs MOJIeKy . MI3oMepust 1 n30MepBhl. 2

[onsarue o pyrxumonansHOM rpymme. Pagukan. [TpuHIMOs! Kiaccudukanny OpraHnIeckux COeqUHEHUN. MexayHapoIHas

HOMEHKJIATypa W IPHUHIUIBI HOMEHKJIATYPHl OpraHM4YecKux coeanHeHWH. IloHsATHEe 00 a30TcojepKamix COSAMHEHHSIX,

OMOJIOTHYECKH aKTUBHBIX BemIecTBax (YIJIEBOJAX, XKHUpaX, OeNKax H Jp.), BBICOKOMOJIEKYJIIPHBIX COCTMHEHHUSIX (MOHOMED,

MIOJIIMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA 2
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HomeHknatypa OpraHMYeCKMX COEIMHEHWH OTJENbHBIX KIIacCOB (HACHILICHHBIC, HEHACHIIICHHBIE M apOMaTHYecKHe
YTJIEBOJOPO/IBI, CIIUPTHI, PEHOJIBI, aTbJCTH/Ibl, KETOHBI, KApOOHOBBIE KUCIOTHI U 1p.) CocTaBlieHHE MONHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYJ OPraHHYECKHX BELIECTB OTICJIBHBIX KJIACCOB, HMCHOJB3YS MX Ha3BaHHs II0 CHUCTEMaTHYECKOH H
TPUBUAIILHOW HOMEHKJIAType (STHJICH, alleTUIICH, TIIHLEPUH, (eHo, (hopManbaerul, yKCycHasi KUCIIOTa, TIULUH). PacueTsr
npocreieit GopMymbl OpraHMIECKOH MOJIEKYJIBI, HCXOSI U3 3JIEMEHTHOTO cocTasa (B %)

Tema 4.2. CpoiicTBa
OpPTaHUYCCKUX
COEIMHEHN

OcHoBHOe cofiep:kaHue

18

Teopernueckoe o0y4yeHue

10

DU3NKO-XUMHUYECKAE CBOWCTBA OPTaHUYECKUX COEIUHEHHH OTACIBHBIX KJIACCOB (OCOOEHHOCTH KIACCU(PHUKALUK U
HOMEHKJIATYypbl BHYTPHU KJacca; TOMOJIOTHUECKHH Pl U oOmias (hopmyia; u3oMepus; Gu3ndeckiue CBOWCTBA; XMMUUECKHE
CBOMCTBA; CIIOCOOBI MOJTyYCHHS):

— HOpEACIbHBIC YIJICBOAOPOABI (aJ'II(aHLI n LII/IKJ'IO%UIK&HLI). FOpCHI/Ie METaHa KaK OAWH U3 OCHOBHBIX MCTOYHHKOB TCIJIa B
MIPOMBINUICHHOCTH U 6I>ITy. CaolicTBa MPpUPOJAHBIX YITICBOAOPOAOB, HAXOXKACHNUEC B IPUPOAC U TPUMEHCHHUEC aJIKAHOB;

— HeIpeJeNbHble (AJIKeHbI, aJKHHBI U alKaJUeHbl) U apoOMaTHYECKHE YIIEeBOAOPOAbL. I'opeHHe areTuneHa Kak HCTOUYHHK
BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JJISL CBAPKU U PE3KU METaJIOB

— KHCJIOPOJICOIEpKAIe COSAUHEHH (CIUPTH U (heHOIBI, KapOOHOBBIE KHUCIOTHI M A(UPHI, albJCTUABI U KETOHBI, KUPHI,
YTIEBOJIBI).

— a30TcoAcpiKalle COCTUHCHUS (aMI/IHBI 1 aMHUHOKHMCJIOTBI, 6€J'IKI/I). BBICOKOMOHCKyHﬂpHLIe COCIMHCHUA (CI/IHTGTI/I‘IGCKI/IG u
6I/IOJ'IOFI/I‘I€CKI/I-aKTI/IBHLIG). MOHOMep, MOJIMMEDP, CTPYKTYPHOC 3BCHO. HOJ’II/IMepI/ISaHI/IH 9THJICHA KaK OCHOBHOC HAIIpaBJICHHUC
€TI0 UCII0JIb30BaHUs.

I'enernueckas cBSI3b MECKAY KJlaCCaMH OPraHUYCCKUX COCI[I/IHCHI/Iﬁ

HpaKTuquKne 3aHATHHA

[IpakTHyeckoe NpUMEHEHNE STHIICHTIIMKOIIS, MIMIeprHa, Gpenomna. [IpuMenenue popManbiaerua, aneTaibIeria,
YKCYCHOM KHCJIOTHI. MBIJTa Kak COJIM BBICIINX KapOOHOBBIX KHCIOT. MOIOIIHe CBOWCTBA MbLIa

CsolicTBa OpPraHn4eCKux COCZ{I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (TpI/IBI/IaJ'ILHaH 1 MCEXKAYyHapoaHas HOMCHKJIATypa, XUMHUYCCKUC
CBOﬁCTBa, CII0COOBI HOJ'Iy‘IGHI/IH)Z MpeaC/IbHBIC (aJ'IKaHI)I n HHKHO&HK&HH), HepEACIbHbIC (aJ'IKCHBI, AJIKMHBI U aJ'IKa,HI/ICHLI) u
ApOMATHUYCCKHUE YIJICBOAOPOAbI, CIUPTHI U (1)CHOJ'II)I, Kap60HOBBI€ KHUCJIOTBI U 3(1)I/IpI)I, aJIbACTUABI U KCTOHBLI, aMHWHBI U
AMUHOKHUCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. 3aZ[aHI/IH Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHYCCKUX peaKuMﬁ C
y4aCcTUEM OPTraHUYCCKUX BCUICCTB HAa OCHOBAHNH UX COCTaBa U CTPOCHU

OK 01
OK 02
OK 04
MK1.3
JIP 1-12;
JIP 19, JIP 20,
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CocTaBlleHHE CXEM peaKHI/Iﬁ (B TOM 4YHCJIC MO MPCAJIOKCHHBIM LEIMOYKaM npeBpameHI/Iﬁ), XapaKTCPU3yImnuX XUMHUICCKUEC
CBOMCTBa OpPraHn4CeCKux COCIUHECHUM OTACIbHBIX KJIaCCOB, CIIOCOOBI MX NMOJYUCHHUS U Ha3BaHUC OPraHUYCCKUX COCIUHEHUMN

10 TPUBUAJIBHON WK MEXIyHApOAHON CUCTEMAaTUYECKOM HOMEHKIIATYPE. 4

IIpakTnyeckue 3aHsaTUsPenIcHUE NPAaKTUKO-OPUCHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUil Ha CBOWCTBA OPraHUMYECKHX

COECIMHEHUN OTIENBHBIX KJIACCOB
Tema 4.3. OcHoOBHOe coJep:KaHHe 10 OK 01
Wnentudukarms OK 02
OPTaHMYIECKHX TeopeTnueckoe o0yueHue 6 OK 04
BELIECTB, UX 3HAUCHUE K 1.3
U IIPUMCHCHHUC B buoopranuyeckue coeauneHus. [IpuMeHeHHe W OHOJIOTHYECKas pPoOJib yrieBojoB. OKHCICHHE YIIICBOJOB — HCTOYHHK JIP 1-12:
OBITOBOM 1 SHEPIUU IKHUBBIX OpraHu3mMoB. OO0JacTH NPUMEHEHHS AaMHHOKHCIOT. [IpeBpaieHuss OCIKOB IMHIIH B OpraHu3Me. ’

o . 6 JIP 19, JIP 20,

NPpOU3BOACTBCHHOU buonornueckue ¢ynkiun OenkoB. buonornueckue (yHKIMM XUPOB. Ponb opraHMYeckoil XMMHM B pEIICHUU MpodiIeM
ACATCIbHOCTH MHIIEBOI 0E€30MMaCHOCTH
YeJI0BEKa

IpakTuyeckue 3aHATHS 4

IpakTuyeckne 3aHsATHA.PONbL OpraHnYecKod XMMHM B PELICHHU MPOOJIEM SHEPreTH4ecKol 0e30MacHOCTH, B Pa3BUTUH

MEIUNMHBI, CO3JaHWM HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHUKOB JHEPrHH (aJbTEPHATHBHBIC HMCTOYHUKH 3HEPTHH). 2

OmnacHOCTh BO3JCHCTBHSA Ha >KMBBIC OPTaHM3MBI OPTAaHWYECKUX BEIIECTB OTACNBHBIX KIAcCOB (YTIE€BOJIOPOABI, CIIHPTHI,

(heHOITBI, XJIOPOPTaHNYECKHE IPON3BOIHbIC, aIbJICTHUIBI U JIP.), CMBICI TIOKa3aTels IPeJeNIbHO JOMYCTUMON KOHIIEHTPauu

Wnentndukanus opraHn4ecKuX COSAMHEHHUI OTIENBHBIX KJIACCOB (Ha MpHUMepe allbIeruI0B, Kpaxmala, YKCYCHOH KHCIIOTBI,

OEJIKOB U T.II.) C UCHOJIB30BaHUEM UX (H3UKO-XMMUYECKHUX CBOWCTB M XapaKTEPHBIX KaueCTBEHHBIX peakiuil. JleHatyparus

Oenka mpu HarpeBaHUH. L{BeTHBIE peakin OenKkoB.BO3ZHHKHOBEHHE aHATMTUYECKOTO CUTHANA C TOYKH 3PEHHUS XUMHUECKUX 2

MIPOIIECCOB IPU NMPOTEKAaHMM KA4EeCTBEHHOM pPEaKIMH, MO3BOJIIONICH HICHTH(OUIIUPOBATH IPEJIOKEHHBIE OPraHHYecKHe

BEILECTBA
Paspen 5. KuHeTrnyeckune u TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX pPeakuii 12
TEMA 4.5.Cxopocts | OcHOBHOE cofiep:KaHue 12 OK 01
XUMHYECKHX PEaKIHii. OK 02
XUMHUECKOe Teopernueckoe o0yueHue 6 K 1.3
paBHOBECHE JIP 1-12:

CKOpOCTh peakiuy, €€ 3aBHCUMOCTh OT pa3lInYHBbIX (DAKTOPOB: MPUPOJBI PEarupyrolIuX BEIIECTB, KOHIEHTPAIUU ’

pearupyrommx BemecTB, TEMIIEPATYPhl U IUIOMAAN PEAKIIMOHHOW NOBEpXHOCTH. TeruoBbea(p(heKThl XMMUUECKIX PEaKInii. 6 JIP 19, JIP 20

OK30-U HAOTEPMHUUECKUE, PEAKIIHH.

IpakTnyeckne 3aHATHSA 6
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IIpakTuyeckne 3ausaTusa OOpaTHMOCTh peakyii. XUMUYECKOE PaBHOBECHE M €r0 CMEIIEHHE I0J1 ICHCTBHEM Pa3IMYHbIX OK 01
(akTOpoB (KOHLEHTpAMs PEarcHTOB WJIM IPOJYKTOB PEaKLUM, AaBJICHUE, TeMIlepaTrypa) Uil CO3JaHUS ONTHMAJIbHBIX 2 OK 02
YCIIOBUH NIPOTEKAHUS XUMUYECKUX npoueccoB. [Ipunnun Jlelllatense K 1.3
. . JIP 1-12;
Pemenne MpakTHKO-OPHEHTUPOBAHHBIX 3aJaHW Ha aHAIM3 (PAKTOPOB, BIMSIONIMX HA M3MEHEHHE CKOPOCTH XUMUYECKON >
peaKkmuy, B T.4. C MO3MLIUHA SKOJOTMYECKH IEJIECOO0pPa3HOTO IOBEACHHS B OBITY M TPYIOBOH AEATEIHHOCTH B IEISAX JIP 19, JIP 20
COXPaHEHMsI CBOETO 3J0POBbS U OKPYKaOLIEH IPUPOJHON CpeEnbI.
PenieHne mpakTHKO-OPHEHTHPOBAHHBIX 33aJaHUH Ha ImpuMeHeHHWe npuHnumna Jle-Illatense ams HaxoXIeHHWs HaIpaBICHUS >
CMELICHUs PABHOBECHS XUMHYECKOH PEaKkIMy U aHaIn3 (haKTOPOB, BIUSIOLUIMX HA CMELIEHNE XUMHYECKOTO PABHOBECHS
Pa3nen 6. PacTBOpnI 20
Tema 6.1. OcHOBHOE cofiepKaHue 8 OK 01
ITonsTHE O pacTBOpax OK 02
Teoperuueckoe o0yueHue 4 OK 07
K 1.3
PactBopenne kak (usuko-xumudeckuii mpouecc. PactBopbl. CriocoObl NPHUIOTOBIEHHS pPAacTBOPOB. PacTBOPHMOCTB. JIP 1-12;
MaccoBast Jonsi pacTBOpeHHOro BemecTBa. CMBICHT MOKasaTedss MPeJeslbHO OONYCTUMON KOHLEHTpPAlMd M €ro 4 JIP 19. JIP 20
b
UCTIONIb30BAHHE B OIICHKE SKOJOTHIECKOH 0€301acHOCTH.
IpakTuuyeckue 3ansaTus [IpaBuia 3KOIOTHYECKH 11€I€CO00PA3HOTO MOBEAEHHUS B OBITY M TPYJOBOM IEATEIBHOCTH B LIENIAX
COXPaHEHMsS CBOETO 370POBbS M OKPYXAalomell NpUPOAHOM Cpenbl, ONAacCHOCTh BO3ACHCTBHS HA JKUBBIE OPTraHU3MBI 2
OTIpE/ICTICHHBIX BEIIECTB.
IpakTnyeckue 3aHsATHA PelleHne MpPaKTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPHI, UCIOJIB3YEMBIE B 5
OBITOBOI M MTPOM3BOACTBEHHON JIESITEINEHOCTH YEIOBEKA
Tema 6.2. OcHOBHOE coliep:kaHue 2 OK 01
HccnenoBanue OK 02
CBOICTB pacTtBOpOB HpaKaneCKne 3aHATUA 2 OK 04
MK 1.3
«[IpuroroBneHue pacTBOPOBY. TP 1-12:
[IpuroroBnenne pacTBOPOB 3aJaHHOW (MaccoBOM, %) KOHIEHTpAIMH (C TNPAKTHKO-OPHEHTHPOBAHHBIMH BOIIPOCAMH) H 5 ’
OTIpE/IeIeHNE CPEIbl BOIHBIX PACTBOPOB. JIP 19, JIP 20
Pemenue 3aa4 Ha MPUTOTOBIICHUE PACTBOPOB
IIpodeccuonaibLHO-OPHEHTHPOBAHHOE COo/iep:KaHMe (coiep:KaHNe NPUKJIATHOTO MOAYJIs1) 8
Paznen 7. Xumus B ObITY M MPOU3BOICTBEHHOI 1eATEILHOCTH YeJI0BeKa 8 OK 01
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Xumust B ObiTy 1 5 OCHOBHOE COep/KAHHE 8 OK 02
MPOU3BOJICTBEHHON OK 04
eATETbHOCTH
f{leHOBeKa TeopeTnueckoe o0yueHue 2 OK 07
K 1.3
Hogeiimue DOCTIDKEHUS XMUMHUYECKOH HAyKM W XUMHYECKOW TEXHOJOrWd. Poib XMMuU B 00eCHEeUeHHH YKOJOTHYECKOM, JIP 1-12;
JHEPreTUYCCKOM U MUINEBOM 0€30MaCHOCTH, Pa3BUTHU MEIUIUHBL. [IpaBuiia MOUCKa M aHATH3a XUMUYECKON HH(DOpMAaIu 2 JIP 19. JIP 20
W3 PAa3TUYHBIX HCTOYHHUKOB (HaydHasi 1 y4eOHO-HAyYHAs JIUTEPATypa, CPeJCcTBa MacCOBOM MH(OpMaIuu, ceTh IHTEepHET) ’
IIpakTHyeckue 3aHATHSA 6
IMonck m aHanmM3 KEWCOB O MPUMCHEHHHM XHMHYECKHX BEIICCTB M TEXHOJOTHHA C y4eToM Oyaymied mpodeccrnoHaIbHOM
JCATCIIBHOCTH II0 TEMaM: Ba)KHEHIIINE CTPOUTCJIbHBIC MaTCpHalibl, KOHCTPYKIIMOHHBLIC MaTCpuajbl, KpaCKH, CTEKIIO,
KE€paMHrKa, MaTcpuaibl IJIs SJICKTPOHHUKH, HaAHOMATCpUaAJbl, TECKCTUIBHBIC BOJIOKHA, UCTOYHUKH SHCPIUU, OPTAaHUYCCKUC U 6
MUHEpaJIbHbIE YI00peHH s, ICKAPCTBEHHBIE BELIECTBA, OBITOBAsT XUMHSI.
3amura:[IpeacraBiieHne pe3ynbTaToB pelIeHus KeHcoB B (hopMe MUHHU-JOKIa/a C Mpe3eHTaIel
IIpomeskyTouHas aTTecTANMSA MO JUCHUILINHE — U] epeHIIUPOBAHHBIN 3a4eT 2
Bcero 117
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecnedeHn 1o
Jns peanuzanuu mporpaMMbl TUCHUIUIMHBI TPEAYCMOTPEHO ClieUalbHOE TOMELICHHE:
KaOWHET XUMUH.

OO6opynoBanne yuyeOHOro kaOuHera (HArJIS/IHbIE MOCOOHUs): HAOOPHI MAPOCTEPIKHEBBIX
MoOJIeJIed MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIMU IPOCTBIX U CIOKHBIX BELIECTB
W/WIN KOJUIEKIIMU TIOJMMEPOB; KOJUIEKIIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua Menpaeneesa,
yaeOHbIe (GUITBbMBI, UGPOBBIC 00pa30BaATEIIbHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00yuyeHHsi: KOMIBIOTEp C YCTPOWCTBAMHU BOCIPOU3BEICHHUS 3BYKa,
NPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHUMEIUWHAs JOCKa, yKa3Ka-Tpe3eHTep It
MpE3CHTAIH.

OobopynoBanue Jadoparopum W pado4Yux MecT JIa0DOPATOPHM: MEH3YpPKH, IHIIETKU-
KaleJIbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbl, IPEIMETHbIE U MTOKPOBHbIE CTEKJA, IUIAHIIETHI IS
KaleJIbHBIX peakiyii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHbIE MPOOUPKHU, PE3UHOBBIC
npoOku, (GoHAPUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAJOYKH, INTATUBBI IJIsi MPOOMPOK; MEPHBIC
LWIMH]PBI, BODOHKU CTEKJIIHHbIE, BOPOHKH J€IUTeNbHble nuauHapudeckue (50-100 mi), crynku c
necTukoM, (appopoBbie YaIIKH, MUHLETH, (UIBTPHl OyMakHbIE, BaTa, Maplsi, 4acOBbIE CTEKJA,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBLI, CIIMPTOBBIC TOPENIKH, CIIUYKU, MPUOOpP IJIs MOTy4eHUS
ra3oB (Win npoOUpKa ¢ ra300TBOJHON TPYOKOM), AepKaTenu Ui IPOOUPOK, CKISHKU TSl XpaHEHUS
PEaKTHBOB, pa3JIaTOYHbIC JIOTKU; XuMHUuyeckue crakadbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTEJIbHBIE LIUIMIBL; CEKYHIOMEPHI (TaliMepbl), MepHble podupku (Ha 10-20 M) U MepHbIe KOJIObI
(25, 50, 100 u 200 mu1), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC TTAJTOYKH; KOHUYECKHE KOIObI
st TutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s omnpeneneHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHbIM NHAUKaTOp; numneTku Ha 1, 10, 50 mut (mnm no3atopsl Ha 1, 5
u 10 mi), 6ropeTKu Ui TUTPOBaHUS, MeAULMHCKHE mpuibl Ha 100—150 mi1, ntabopaTtopHble W/HIH
aHaJTUTH4YeCcKUe Bechbl, pH-MeTpsl, CymmibHbIHN mKad, 1 Ap. 1adopaTopHOe 000pyI0BaHUE.

3.2. UupopmannoHHOe o0ecnedeHne peajn3anuu NporpaMmsbl

[TepeueHb pekoMeHIyeMbIX Y4eOHBIX U3/1aHuii, IHTepHeT-pecypcoB, TOMOIHUTENBHOM JIUTEPATYPHI:
OcHOBHBbIE HICTOYHMKH:

1. Xumus qia npodeccuit u crennaabHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO TTpodumeii:
y49eOHHK JJI CTY. YUpexkaeHui cpen. mpod. oopazosanus. [lox penakmueit O.C.I"abpuensna- M.:
W3narensckuit ieHTp «Akanemus», 2023 (496 ctp).

JonoHUTEIbHBIC HCTOYHUKHT
1. Xwumusa: 3amaud  ©W  yOpaXHEHHs: ydeb.mocobwe isi  CTYA.YUpeKIAeHUUCpea.mpod.
obpazoBanus/Epoxun F0.M.— M.: U3narensckuii neHTp «Akagemus». 2018(288 crp).

HHuTepHer - pecypcsl

www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT I MKOIBHUKOB «XHUMHUSI»).
www. alhimikov. net (OOpa3oBaTenbHBINA CAUT AJIS IIKOJIBHUKOB).

www. chem. msu. su (31ekTpoHHass OMOINOTEKA TTO XUMHH ).

www. enauki. ru (MHTepHeT-u31aHue s yuurenel «EcTecTBeHHbIE HAYKU).
www. lseptember. ru (MeTogudeckas razera «llepBoe ceHTIOPs»).
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www. hvsh. ru (CkypHa) « XuMUS B IIKOJIE»).

www. hij. ru (kypHan «XUMHS U KUZHBY).

www. chemistry-chemists. com (3IeKTpOHHBIN KypHaN «XUMUKH U XUMHSD))

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA30OBATEJIBHOM
JANCHUITTINHBI

KOHTpOJIB M OLCHKa pPC3yJIbTAaTOB O6y‘-IeHI/ISI OCYHICCTBJIACTCA MPENIOAAaBaTCICM B ITPOLIECCE

IMPOBECACHUA IMPAKTHUYCCKUX 3aHATHH U na6opaTopHHx pa60T, TECTUPOBAHNA, 4@ TAKXKC BBLIIIOJIHCHUA
06y‘laIOH_[I/IMI/IC5I HMHAUBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCH@HOB&HHﬁ. PCSYJ'IBTaTBI o6yquI/1}1
OIpeACIIA0T, YTO o6yqafom1/1ec>1 AOJIKHBI 3HATh, IIOHKUMAThb U ACMOHCTPHUPOBATH II0 3aBCPLHICHUU
HU3Yy4YCHUS NUCHUIIIIMHBI.

Jis popmupoBaHUs, KOHTPOJISI U OICHKH pPE3yJIbTaTOB OCBOCHUS YYCOHOW IHCITUTUIHHBI

UCTIONIL3YETCSI CHCTEMa OICHOYHBIX MEPONPUATHH, TPEICTABISIONIas COOO0H KOMIUIEKC Y4eOHBIX

MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 00y4YeHHs U chopmynupoBaHHBIX ¢ yaerom ®I'OC
COO (mpeametnsbie pe3yabtathl o aucuuiuae) u GI'OC CIIO.

Ne | OK/IIK

Monyas/Pa3nen/Tema

PesyabTaT 00yuenust

Tunsl oeHOYHBIX
MepOonpUATHH

I | OcHoBHOE coep:kanue

XUMHYECKHUX AJIEMEHTOB
Y IPUPOJa XUMHYECKOU
CBS3U

(hopMyIBl COeTUHEHUH B
COOTBETCTBHH CO
CTCTICHBIO OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB,
MCXOJS U3 BAJICHTHOCTH U
ANEKTPOOTPHUIATEEHOCTH

1 ®opMyJIHpPOBATH
Pa3nes 1. OcHOBBI PMYHP
0a30Bble IOHATHA U
CTPOEHMS BellecTBa
3aKOHbI XUMHHU
1.1 |[OK 01 CrtpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomoB

XUMHYECKHUX JIEMECHTOB U
MIPUPOJIa XUMUYECKOHN CBA3U.

2. 3a1aun Ha COCTABJICHUE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COeIMHEHUHN
(okcu0B, Cynb(PUAOB, TUIPHUIOB
U T.I1.).

3. 3a1aHus Ha UCTIOJIb30BAHHUE
XUMHYECKOH CUMBOJIUKH U
Ha3BaHWU COCIMHEHUH T10
HOMEHKJIATYpE MEKTyHApOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKJIAHON XUMUU U
TPUBUAIIBHBIX HA3BAHUU IS
COCTaBJICHUS XMMHUYCCKUX
(hopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAHMYECKUX
COCIMHCHHI OTIEIIPHBIX KJIACCOB
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEeHOYHBIX
MeponpUusTHI

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J[.U.
Menneneena

XapakTepu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBCTCTBUHU C UX
I0JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

1. Tect «MeTannuueckue /
HEMeTaJlJINYeCKHUE CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JICKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX dj1eMeHToB J[. 1.
Meunneneesay.

2. IlpakTyeckue 3a1anust Ha
YCTaHOBJICHHUE CBSI3H MEXKTY
CTPOCHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB M TIEPUOUIECKUM
W3MCHEHHEM CBOICTB
XHUMHYECKHX 3JIEMEHTOB M UX
COEJIMHEHHI B COOTBETCTBUH C
nonoxenueM llepuonnaeckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3a]aHusI Ha
XapaKTEePU3alUI0 XUMHYECKUX
9JIEMEHTOB: «MeTtamndeckue /
HEMETAJNINYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMHUYECKHUX DJIECMCHTOB B
COOTBETCTBHE C MX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEPUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

.. MenneneeBay

Pasznea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XHUMHYECKHX peaKIui

KonTtpoabHas padora
«CTpoeHue BenecTsa u
XHMHYECKHEe PeaKIum»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocTaBJIsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIUTEIHHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3amauym Ha cocTaBJIcHUE
YpPaBHEHUH pEAKIUM:

— COCJIMHEHUS, 3aMeICHUS,
pasnokeHus, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOJIL30BaHUEM METOIa
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THunnl OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHi

3IEKTPOHHOTO OaiaHca.
2. 3agauu Ha pacyeT MaccChl
BEIIeCTBa WK 00BhEMA
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJIHOTO U3 y4acTBYIOIIUX B
peaKkiuu BEHIeCTB; PacuéThl
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu

2.2 DIIEKTPOIUTHYECKAS CocTaBnsATh ypaBHEHUS 1. 3aganus Ha cocTaBlIEeHHE

JUCCOLMAIMS M MOHHBIA |XUMHYECKUX PEAKINU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KUCJIOT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAaHOBJIEHUE U3MEHEHUS

KHUCJIOTHOCTH CPEJIbI
2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui'

3 Pa3nesn 3. Ctpoenue u |HccienoBars crpoenue u|Konrponbnas padora
CBOIICTBA CBOIICTBA «CBOHCTBa HEOPraHUYECKUX
HEOPraHH4eCKHUX HEOPraHU4YeCKHuX BeLIeCTB»

BellecTB BellecTB
3.1 |[OK 01 Knaccugukanus, Knaccudunuponatsb 1. Tectr «<HomeHnknaTypa u
K 1.3 HOMEHKJIaTypa u HEOpraHu4YecKue Ha3BaHUE HEOPIaHUYECKUX

CTpOCHHE
HEOPTaHNUYCCKUX
BEILIECTB

BEIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

BEILIECTB UCXOJISI U3 UX
XUMHUYECKON (hOPMYJTBI UITH
COCTaBJICHHE XUMUYECKOI
(hopMyIIbI HCXOMI U3 Ha3BaHUS
BEIECTBA 10 MEXIYHAPOIHON
WU TPUBUAJIBHOU
HOMEHKIIATYpe».

2. 3aaun Ha pacyeT MacCoOBOM
71071 (MacChl) XUMHYECKOTO
3JIeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. l[IpakTrueckue 3aJaHus 1Mo
KJaccupuKaluy, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB.
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEeHOYHBIX
MeponpUusTHI

4. IIpakTyeckue 3aj1lanus Ha
onpeieICHUE XUMHUIECKON
aKTUBHOCTH BEIIICCTB B
3aBHCHMOCTH BUJIa XHUMHUYCCKOM
CBSA3U U TUIIA KPUCTAJUINYECKON
peuieTku

3.2

OK 01
OK 02
IIK 1.3

DU3NKO-XUMHYCCKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcraHaBiuBaTh
3aBHCUMOCTH (PH3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHMYEeCKUX BELIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAK)Ke THIIA
KPHUCTAIUIMYECKOMN
pelieTku

1. Tect «OcobeHnocTu
XUMHYECKHX CBOMCTB OKCHUIOB,
KHCIIOT, OCHOBaHUM, aM()OTEPHBIX
TUAPOKCHJIOB U COJICH».

2. 3ajgaHusa Ha COCTaBJICHUE
ypaBHEHUN XUMUYECKUX PEaKIUi
C Y4aCTHEM IMPOCTHIX M CIOKHBIX
HEOPTaHWYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIIOB U
aM(}OTEpPHBIX AIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHHUH ¥ aM(pOTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
colieil, XapaKTepU3YIOLINX UX
CBOIMCTBA U CIIOCOOBI OJTYUYEHHUSI.
3. I[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPTraHWYECKUX BEIECTB
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OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHUYECKHUX
BEIIIECTB

Uccnenosars
KaueCTBEHHbIE PEAKIINU
HEOPraHUYECKHUX BEILECTB

1. IlpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHMsl IO COCTaBJICHUIO
XUMUYECKUX PEaKLU ¢ y4acTUEM
HEOPTraHWYECKUX BEIECTB,
UCIIOJIb3YEMBIX JJI UX
UJIEHTU(DUKAITNH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB’’

Pa3nen 4. Ctpoenue u
CBOlicTBa
OpPraHu4YecKux
BellecTB

HUccaenoBarnh CTPOECHUE U
CBOliCTBa OpPraHn4eCKux
BelleCTB

KontpoabHas padora
«CTpoeHue U cBOICTBA
OpraHUYeCKHX BelIeCTB)
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEeHOYHBIX
MeponpUusTHI

4.1

OK 01
IIK 1.3

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKue BEllecTBa B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3amaHust Ha cCOCTaBJICHUE
HA3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON WIH
MEXKIYHAPOIHON
CUCTEMATUYECKON HOMEHKJIIATYpE.
2. 3ajaHus Ha COCTaBJIECHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpPraHMYECKUX BEIIECTB
OTJICIbHBIX KJIACCOB.

3. 3ajauu Ha onpezeneHue
npocteimien GopmMyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXOs
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.3

CBolicTBa OpraHUYECKUX
COCIMHEHU N

VYcraHaBiuBaTh
3aBUCUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
OpPraHUYEeCKUX BELIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajaHus Ha cocTaBJIEHUE
YpaBHEHUN XUMHUYECKUX PEaKIIUT
C y4acTUEM OPraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIINX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MIPOTEKAHUS TAHHBIX PEAKINHA U
TE€HETUYECKOM CBS3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3aa4uu Mo
YPaBHEHUSIM PEAKLMI C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. Jlaboparopnas padoTa
“IIpeBpalieHus OPraHUYECKUX
BEILIECTB IIPX HArpeBaHUM"

4.3

OK 01
OK 02
OK 04
IIK 1.3

Nnentuduxanus
OpTaHWYECKUX BEIIECTB,
UX 3HAYCHUE U
MPUMEHEHHE B OBITOBOM
Y TIPOU3BOACTBEHHOM
JIeATETbHOCTH YeJIOBEKa

Uccnenosarts
KAaQ4CCTBCHHBIC peaKI_[I/II/I
OpraHUYECKUX
COEJIMHEHHH OTIEIBHBIX
KJIaCCOB

1.IIpakTHKO-OpHEHTHUPOBAHHBIE
3a/laHus IO COCTABIICHUIO
XUMHUYECKHUX PEAKIHN C yJaCTHEM
OpPraHMYECKUX BEILECTB, B T.4.
HCIIOJIB3YEMBIX JJIS UX
UICHTU(PUKAIUHT B OBITY U
MIPOMBIIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxaiuist OpraHn4ecKux
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THunnl OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MepOonpUATHI
COCIMHEHUN OTAEIBLHBIX KJIAaCCOB”’
5 Pa3zgea S. XapakTepu3zoBathb
Kunernueckue u BJIUSIHME PA3JHYHbIX
TepMOAMHAMHMYecKHe |(aKkTOpPoOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSs XHMHYECKHX peakuui
XHMHYECKHX peakuui
5 |OK 01 CKopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 peakuuil. XMMUYECKOE |BIMSHUE KOHLUEHTPALUU  |TEOPETUYECKUE 3aJaHUsI HA
paBHOBECHE pearupyoumx BeecTB U |aHanu3 (pakTopoB, BIUSIOIINX HA
TeMIIepaTypbl Ha CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKOI
XUMHUYECKHUX peaKIui peakuuu. [IpakTrko-
XapakTepu3oBaTh OpPUEHTUPOBAHHbIC 3a/1aHUS HA
BIIMSTHUE U3MEHEHMS IpUMEHeHne npuHnuna Jle-
KOHIIEHTpauuu Beuiects, |lllaTenbe mig HaxoXkACHUS
peaxkuuu cpeasl u HaIlpaBJICHUs CMEIIEHUS
TEMIEpaTypbl HA paBHOBECHS] XUMUYECKON peaKkIuu
CMeEIlleHNEe XUMUYECKOT0 |M aHaiu3 (aKTOPOB, BIUSIOMINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb
Paszen 6. PacTsophr HCTHHHBICPACTBOPBI €
3alaHHBIMH
XapaKTepUCTHKAMU
6.1 |[OK 01 IlonsTue o pactBopax  |Pasnuuars HCTUHHBIE 1. 3amaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOpOB.

2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JCIIEPCHBIE CHCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
IIPOU3BOJCTBEHHOM JEATEIBHOCTH
YeJI0BEKa
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THunnl OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHi
6.2 |OK 01 UccnenoBanue croiictB |MccnenoBath Ghu3nko- JlaGopaTopHas pabota
OK 04 pacTBOpPOB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 1.3 HCTUHHBIX PaCTBOPOB
II | lIpodeccuoHaATLHO-OPUEHTHPOBAHHOE COJIePKAHUE (COePKAHME TPUKIIATHOTO MOTYJIs1)
7 Pazmean 7. OuennBaTh NMOCJeACTBHUSA |3alUTA Kelca (¢ yueToM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM J1esITeJIbHOCTH)
JAesITeJIbHOCTH AesiTeJIbHOCTH YeJI0BeKa
4eJ10BeKa ¢ MO3U LU
IKO0JIOTHYECKOM
0€e30MacHOCTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 JIeATEIIbHOCTHU YeJIOBEKa |(IIPOU3BOICTBEHHOM JEATEeTLHOCTH)
OK 07 NeSITeIbHOCTH YesioBeKa ¢ | Bo3Mo)kHbIE TEeMBI KEHCOB:
IIK 1.3 no3unui dxonoruueckor |1. Iloremnenue kiimMara u

0€30I1aCHOCTH

BBICBOOOKICHHE T'a30BbIX
TH/IPATOB CO JIHA OKeaHa.

2. Bynymue marepuansl 11 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBsle MaTepuaisl s
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB

Juunocmmnule pezynomamol

Kpumepuu oyenku

\ Memoowt oyenku
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JIP1-12;
JIP 19, JIP 20
JIP 27, JIP 29, JIP 30

1. ITonck m U3BICUEHNE
HYXXHOH HH(pOpMAIIH 110
3aJaHHOU TEME B

AIalITUPOBAHHBIX UCTOYHUKAX

Pa3IMYHOTO THIIA
2. YMeHHE CO3HATEIBHO
OpPTaHU30BBIBATH CBOIO
MO3HABATEBHYIO
JIEATENHHOCTD

3. YMeHue npaBuibHO
W3BJICKATh U IPUMEHSTH

HYXHYIO HHPOPMALIUIO

1. UaTepnperanus pe3yibTaToOB
HaOJIr0/IeHui 3a
JEeSATENIbHOCThIO 00y4YaloIerocs
B IIPOLIECCE OCBOECHMS
00pa30BaTeNbHOM MPOrpaMMBl.
2. CtapToBasi AMarHOCTUKA
MOJrOTOBKU 00y4aroIuxcs 1o
HIKOJIBHOMY KYpCY
AHTTIUHCKOTO SI3bIKA;
BBISIBJICHHE MOTHBAIINH K
M3YYEHHIO HOBOTO MaTepHala.
3. Texywmuii KOHTPOJIb B
dhopwme:

- 3QIIUTHI MPAKTUICCKUX
3aHATHH;

- KOHTPOJIBHBIX pa0dOT MO TeEMaM
pa3enoB AUCUHUIIINHBL

- TECTUPOBAHUS,

- ToMartiHei paboThl;

- 0TY€Ta MO MPOIEIaHHON
BHEAYAUTOPHOMI
CaMOCTOSITENIbHOM paboTe
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