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PaGouas  mporpamma  o0mieo0pa3oBaTeIbHOM  JUCHUIUIUHBI  «XUMUDY
pazpaborana Ha ocHoBe DenepanbHOr0 TroOCyJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpeAHero oOuiero oOpa3oBaHUsl YTBEP)KICHHOIO0 IMpHKa3oM MuUHHCTEpCTBA
npocsenieHus P® ot «12» asrycra 2022 r. Ne 732, @enepanbHOro rocyaapCTBEHHOTO
o0pa3oBaTeNbHOTO CTaHJapTa cpeaHero MpodeCCHOHAIBHOTO O00pa3oBaHUs 110
cnermanibHocTd  35.02.12  CagoBo-mapkoBoe ©  JaHAMA(PTHOE CTPOUTEIHCTBO,
YTBEPKACHHOrO INpuKazoM MuHuncrepcTtBa npocsemeHuss PO or «05» mas 2022 r.
Ne309 wu Ilpumepnoit paboueli mporpamMMbl 00II€00Pa30BATEIIBHON TUCIUILIMHBI
«Xumus» s mpodeccroHaIbHBIX00pa30BaTeNbHBIX OpPraHU3aIuid YTBEPKICHHOW Ha
3acenanuu CoBeTa M0 OLEHKE COJIEPIKAHMS M KaUeCTBA IPUMEPHBIX pabOUYUX MPOrpamMm
001eo0pa3oBaTeIbHOTO U COLIMAIILHO-TYMaHUTapHOTO LUKJIOB CpPEeIHEro
npodeccronanpHOro oopazoBanus [Iporokon Nel4 ot «30» HosiOpst 2022 r.

Opranusanus pa3padoT4yukK: ABTOHOMHAsi HEKOMMeEpYEeCKas OpraHu3aius
npodeccruoHampHas oOpa3oBaTeybHas
Opra”Hu3anus «IlepBbIii aKaJeMHUYECKUI

npodeccuoHanbpHbl  koex» (AHO I10O
[TATIK)

Pazpaboruuk: [InexanoBa Enena BukTtopoBHa — npenojaBarens (XuMuH, reorpaduu,
ouonorun) aucrumm B AHO I10O TTATIK

«Paccmotpeno» Ha 3acenanuu [ILK CrenuanbHOCTEN CONMAIBHO-3KOHOMUYECKOTO U
rymanutapaoro npoduieit AHO I1OO TTATIK «24» ¢espains 2026 1. mpoTokoi Ne 7

ITpencenarens ITIK / EpmakoB C.A.

«Cor1acoBano»
Meroauct / ®unarosa JI.C. /
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1. OBIIASA XAPAKTEPUCTUKA ITPOI'PAMMBbI
OBIIEOBPA30OBATEJBHON JUCHUIIJIUHBI «OJ1.12 XUMMUSD»
1.1. MecTo OMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mpogeccuoHAIbLHOI
o0pa3oBaTe/IbHOU MPOrPaMMBbI
OobweobpaszoBarenbHas nucuuiuinHa «OJ1. 12 Xumus» nzydaercss Ha 0a30BOM ypOBHE
U sABJISETCS 00s3aTeNIbHOM 4YacThio 00I111e00pa30BaTeIbHOTO IIMKJIAa OCHOBHOM
oOpazoBarenbHOM mporpaMmmbl B cooTBeTcTBUU ¢ OI'OC no cnenunansHoctu 35.02.12
CanoBo-iapkoBoe U JaHIIIAPTHOE CTPOUTEIBCTBO.

1.2. enu n n1aHupyeMble Pe3yJabTaThl 0CBOEHHS JUCHMIIIMHBI

1.2.1. leau u 3aaa4 AUCIUILIHHBI

dopMHUpOBaHUE Yy CTYACHTOB MPEACTABICHHUS O XWMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAaY4YHON KapTUHBI MHUpa KaK OCHOBBI MPUHATHUS PEUICHUH B KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYalUsX, OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOJHON Cpefe.

3agaum IMCHUIIMHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHHS XHUMHYECKUX
IPOLIECCOB U SIBJICHUI B OKpY’Karollel cpefe, LEeJOCTHOM Hay4HOM KapTHHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMEHHS COCTABISATH (HOPMYJBI HEOPraHUYECKHX W OPTraHHMYECKUX
BEIIECTB, YPABHEHMSI XUMUUYECKUX peakUuid, OOBACHATh UX CMBICI, HHTEPIPETUPOBAThH
pe3yabTaThl XUMUYECKUX IKCTIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  TMPOBEACHUS  MPOCTCUIIMX  XUMHUYCCKUX
HKCIEPUMEHTAIbHBIX ~ HCCIEJOBAHMM €  COOJIFOJIEHMEM TMpaBui  0e30IacHOro
oOpallleHUs C BEIECTBAMU U JJAOOPATOPHBIM 000PYAOBaHUEM;

4) pa3BUTh YMCHHS HCIIOJIBH30BaTh WH(GOPMAIMIO XUMHUYECKOTO XapakTepa H3
Pa3IMYHBIX HCTOUHUKOB;

5) chopmupoBaTh yMEHUsSI MPOTHO3UPOBATH MOCJIEACTBUS CBOCH ACATCIBHOCTH U
XUMHYECKUX MPUPOAHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHXKCHUN XUMHYCCKOH HAYKU M
TEXHOJIOTUH JUIs pa3BUTHUS COLMAIBHON U POU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHUS 0011€00pa30BaTe/bHOM AUCHUILTUHBI B cooTBeTcTBHU ¢ ®I'OC CIIO n
Ha ocHoBe PI'OC COO

Ko n IInannpyemblie pe3yJibTaThl 0CBOCHHUS AUCHHUILIHHBI

HAaNMEHOBaHUe

dopMupyembIx Oo0mmue JucuunjinHapHblie

KOMIIeTeHIUM

OK 01. B yacTu Tpy10BOr0 BOCIIMTAHMSA: - BJQJECTb CHCTEMOM  XMMHUYECKMX 3HAHMH, KOTOpas  BKJIIOYAET:

Br16upats - TOTOBHOCTb K TpYyly, OCO3HAHME LIEHHOCTH | OCHOBOIIOJAralolIye MOHATUSA (XMMHUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAas

CI1OCOOBI MacTepCcTBa, TPYO0I00HE; o0oJiouka aroma, S-, p-, 0-3JIEKTPOHHBIE OPOMTANIN aTOMOB, MOH, MOJICKYJIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  aKTMBHOM  JEATEIBHOCTH | BAJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHMCIEHHS, XUMHYECKas

npodeccuoHab- | TEXHOJIOIMYECKOM u COLIMAJIbHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIM 00BEM, YIJIepOAHBIH CKeJeT,

HOM HaIpaBJIEHHOCTH, CIOCOOHOCTh WHUIMMPOBATH, | GYHKIMOHAJIbHAS TPYINa, PaguKall, U30MEpHUs, U30MEPbl, FTOMOJOIMYECKUI

JeSITeIbHOCTU IJIAHUPOBaTh M CaMOCTOSITEIBHO  BBIIOJNHATH | Psll, TOMOJIOTH, YIJI€BOJOPObI, KUCIOPOJ- U a30TCOAECPKALINE COSTUHEHHUS,

[IPUMEHUTENBHO | TaKyIO IS TEbHOCTb; OMOJIOTMYECKH AaKTUBHBIE BellecTBa (YIJIEBOIbI, XKHUPbI, OEIKH), MOHOMED,

K pa3av4HbIM - MHTEpEC K pa3IuYHbBIM cpepam | monuMep, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIMHEHMUS,

KOHTEKCTaM npogeccuoHaIbHOM A TENbHOCTH, KPUCTAJUIMYECKAsl PELIeTKAa, TUIbl XUMUYECKHX PEAaKUMH (OKHUCIUTEIbHO-
OsJiajileHde  YHHBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAHOBHUTENBHBIC, 3K30-U SHAOTEPMHUYECKUE, PEAKIIMU HOHHOI'O0 OOMEHa),
MO3HABATEJbHBIMH JCHCTBUSIMM: pacTBOP, IIEKTPOIUTHI, HEAIEKTPOIUTHI, HIEKTPOJIUTUYECKAs TUCCOLNALNS,
a) 0a30Bble JJOrHYecKHe JeiiCTBUSA: OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOW PEAKI[MU, XUMHUYECKOE
- CaMOCTOSITEJIbHO dbopmypoBaTh U | paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XMMHMYECKOTO  CTPOCHHUS
aKTyaJlM3upoBaTh MpoOJieMy, paccMaTpuBaTh €€ | OpraHmdeckux BemiectB  A.M.bytiepoBa, Teopusi 3IIEKTPOIUTHYECKON
BCECTOPOHHE; JUcconManuy, nepuoandeckuil 3akon .M. MengeneeBa, 3aKOH COXpaHEHUs

- YCTaHaBJIMBATh CYIICCTBCHHBIM NpPU3HAK WM
OCHOBAHHUS IS CPaBHEHHUS, KiaccH(UKAMK |
000011IEeHNS;

- ompeneisaTh LENH  JIEATEIbHOCTH,
napaMeTpsl U KPUTEPHH UX JOCTHKCHUS;
- BBISBJISITH 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B
paccMaTpUBAEMBbIX SIBIICHHSIX;

- BHOCHTb KOPPEKTHBBI B  JICATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3yJILTATOB IIEJISIM,

3a1aBaTb

Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMUH, (PAKTOIOTHYECKUE
CBEJICHUSI O CBOMCTBAax, COCTaBe, MOJYyYEHUH U OE30MaCHOM HCIOJIb30BaHUU
BOKHEHIIIMX HEOPraHWYECKMX W OPraHMYeCKUX BEIIECTB B OBITY H
MPAaKTUYECKON JIESITEIIbHOCTH YEI0BEKA;

- YMEThb BBISBIATh XapaKTEpPHbIE MNPU3HAKM U B3aUMOCBI3b H3YYEHHBIX
MOHSATUN, TPUMEHATH COOTBETCTBYIOUIUE MOHSATHS IIPU ONMKUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX U OPraHMYECKUX BELIECTB M HUX IPEBPALLICHUI;
BBISBJISITH ~ B3aMMOCBSI3b  XUMHUYECKHMX  3HAHHM €  IOHATUSAMH |
MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;




OIICHMBATh PUCKH MOCIICCTBUN AEATEIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IIPU
PEIICHUY )KU3HEHHBIX TTPOOJIeM

0) 0a3oBble HCCIea0BaTEdbCKHE JelHCTBHS:

- BJIQJICTh HaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKON
U TNPOCKTHOM JIeSITCIBHOCTH, HaBbIKAMH
paspenieHus npodiem;

- BBIABISITH NPUYUHHO-CIICCTBECHHBIC CBS3H U
aKTyaJM3UpOBaTh 3a/1auy, BBIJIBUTATh THIIOTE3Y €€
pelIcHHS, HaXOIUTh apryMEHTBI TS
JIOKA3aTeIbCTBA CBOUX YTBEPXKICHUH, 3aJaBaTh
napaMeTpsl ¥ KPUTSPHH PEIICHUS,

- aHaJM3UPOBATh IMOJYYCHHBIC B XOJE PEIICHUS
3a/lauyd pe3yJIbTaThl, KPUTUYECKHU OICHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh H3MCEHCHHE B
HOBBIX yCJIOBHUSX;

- YMETh TICPEHOCHUTDH 3HAHUS B MO3HABATEILHYIO U
MPAKTHYECKYIO 00JIACTH KHU3HEACITCIHLHOCTH;

- yMeThb HHTETPUPOBATH 3HAHWUS W3 Pa3HBIX
MPEIMETHBIX 00JIaCTeH;

- BBIABMIaTh  HOBBIE  HJIEH,
OpHUTHHAIHHBIC TTOJIXObI U PEIICHHUS;
- CHOCOOHOCTh HMX HCIIOJL30BaHUS B
MO3HABATENILHON M COIIMAIbHON MPAKTHUKE

npeaigaraTh

- YMCTb HUCITIOJIb30BaTh HanMCHOBaHU XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ
MEXIYHAPOJHOIO COK3a TEOPETHYECKOM W NPUKIAJIHOM XUMHUU H
TpHUBUAJIbHBIC HA3BAHUA BaKHEHIIIMX BCIICCTB (BTI/IJ'IGH, Al CTUJICH, INIMOEPUH,
¢enon, ¢dopmanbaeru, yKCycHas KHUCIOTa, TJMLWH, YyrapHbelii ras,
YFHCKHCHbIﬁ ra3, aMMHakK, rami€Has U3BCCTbhb, HCrauicHasa U3BCCThb, IUThHCBAsA
cofla U APYTUX), COCTaBIATH (POPMYIBI HEOPTraHMUYECKUX U OPraHUYECKUX
BCHICCTB, YPAaBHCHHUA XHUMHNYCCKUX peaKuHﬁ, O6’b$ICH$ITB X CMBICII,
MOATBCPKIAATH XapaKTCPHBIC XUMHUYCCKHUEC CBOMCTBaA BCIICCTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMHU U 3aIUCAIMU YPABHEHUN XMMHUYECKHUX
pEeaKIunii;

- YMEThb YCTAaHABJIMBATHL MNPHUHAIJIC)KHOCTH H3YUYCHHBIX HCOPraHMYCCKUX U
OPraHM4C€CKUX BCIICCTB K ONPCACICHHBIM KJjlaCCaM U I'pylIiiamM COG)IPIHGHHﬁ,
XapaKTCpHU3oBaTb UX COCTaB U Ba)KHEHIITIIE CBOﬁCTBa; OIpeAcCIiATh BHJbL
XUMHUYECKUX CBs3ed (KOBaJEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYCCKUX PCIICTOK BCUICCTB, KJIaCCI/I(bI/ILlI/IPOBaTL XUMHUYECCKUEC
peaxkuuu;

- chopmupoBaTh mMpEACTaBICHUSA: O XHMHYECKOW  COCTaBIISFOIICH
eCTeCTBeHHOHay‘IHOfl KapTUHBI MHpa, POJIKM XHMHUU B ITO3HAHUU SIBJICHUU
npupoasl, B (OPMUpPOBAHMM MBIIUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOMN IS PEIICHUS MPAKTUYECKUX
3aa4 U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370pPOBbIO U
MPUPOJIHOM CPELIE;

- YMCTb HIPOBOAUTH PACUYCTBI IO XUMHUUYCCKUM (bOpMyJ'IaM U YpPaBHCHUAM
XUMHUYECKUX  peaKkIWi ¢  HCIOJb30BaHUEM  (U3UUYECKUX  BEJIMYUH,
XapaKTEepU3yIOIMX BelIeCTBa C KOJIMYECTBEHHON CTOPOHBI: Macchl, oObeMa
(HOpMaJsbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOIL30BATh
CUCTCMHBIC XHMUYCCKUC 3HAHUA IJII HNPUHATHA pemeHHﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BCIIECTBAMHU U UX ITPUMCHCHUCM

OK 02.
Hcnons30BaTh
COBPEMEHHBIE
CpelcTBa
IIOMCKA, aHaIN3a

B 06/1acTHLIEHHOCTH HAYYHOT0 TO3HAHHUS:

- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAYKH W OOIIECTBEHHOW MPAaKTHUKH,
OCHOBAHHOTO Ha uanore KYJbTYP,

- yMETh IUIAaHUPOBaThb M  BBIIOJHATH XUMHUYECKHH  SKCHEPUMEHT
(mpeBpalieHusi OpPraHMYECKUX BEUIECTB IIPU HArpeBaHUU, MOJIy4YEHUE
ATUJIEHA U U3YYEHUE €0 CBOMCTB, KAUECTBEHHBIEC PEAKLIMU HA aJIbJETHUJIBI,
KpaxMmaJll, YKCYCHYIO KHCIIOTy; JeHaTypanusi O€IKOB IIpU HarpeBaHuH,
[[BETHbIE peakuuu OeJKOB; MPOBOJAUTH pEaKIUH HOHHOIO OOMeHa,




u
MHTEPIIPETalnN
uH(popMauu U
nH(OpPMAaIOHH
bI€ TEXHOJIOTUU
TSt
BBITTOJTHEHUS
3a1a4
npoeccuoHalh
HOM
JeSITEIbHOCTU

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIBTYPHOM MUPE;

- COBEPILECHCTBOBAHUE SI3IKOBOM M YUTATEIBCKOU
KYJbTYpbl KaK CpPEACTBA B3aUMOJECUCTBUS MEKIY
JOABMU U TIO3HAHUS MUPA;

- OCO3HAHHWE IIEHHOCTH HAy4YHOH NesITeIbHOCTH,

TOTOBHOCTb ~ OCYIIECTBIATH  NPOEKTHYIO U
HCCIIE10BATENbCKYIO JeSITeNbHOCTD
WHIVBUAYAJIBHO U B TPYIIIIE;

OsilafieHHe  YHMBEPCAJbHBIMH  Y4eOHBIMHU

NMO3HABATEJbHBIMH /1eICTBUSIMHU:

a) padora c ungopmanueii:

- BJI/IETh HaBbIKaMH IOJIy4Y€HUs UH(OPMALUU U3
UCTOYHUKOB pPa3HBIX THUIIOB, CaMOCTOSTEJIBHO
OCYILECTBIISATH MOUCK, aHAJIN3, CUCTEMATU3AIUIO U
MHTEPIPEeTalnI0 UHOOPMAUK PA3IUYHBIX BUIOB
1 GOpM MpeACTaBICHUS;

- CO3/1aBaTh TEKCTHl B pa3jMYHbIX (opmarax ¢
y4eToM Ha3HaueHUs HH(QOpPMalUM U IeJeBOH
ayAUTOpHH, BBIOMpass ONTUMaIbHYIO (opMy
NPEe/ICTABJICHUS M BU3yaIN3alluy;

- OLEHMBaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(pOpMaIMU, €€ COOTBETCTBHE TPABOBHIM U
MOpPaJIbHO-3TUYECKUM HOpPMaM;

- HCMOJb30BaTh CpeACTBa MHGOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTMH B pEIICHHH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX "
OpPraHM3allMOHHBIX  33Jady C  cOOJIHOJeHUEM
TpeOoBaHUH SPrOHOMHUKH, TEeXHUKH
0e30MacHOCTH, THTHEHbI, pecypcocOepexeHus,
OPaBOBBIX M OTUYECKUX  HOpPM,  HOPM
nH(popMaImoHHON 0€30MaCHOCTH;

- BJIaJICTh HaBbIKAMH PAaclO3HABAHUS U 3alllUThI
uH(popMaIuu, nHHOpPMaIMOHHON 0€30acHOCTH

OIIpENeNIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHbIC PEAKIMHU Ha Cyibdat-,
kapOoHaT- M  XJOpPHA-aHUOHBI, Ha  KAaTHOH aMMOHMs;  pelaTh
JKCIEpUMEHTaNbHblEe 3anauu 1o TtemaMm "Meramisl" u "Hemeramisl") B
COOTBETCTBMM C TNpaBUJIaMH TEXHHUKH O€30MacHOCTH MNpH OOpalleHuHu ¢
BEIIECTBAMU U J1aOOpaTOPHBIM O0OPYAOBAHUEM; IPEACTABISTH PE3yJIbTATHI
XUMHYECKOr0 3KCIIEpUMEHTa B (hopMe 3aMCH yPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 HopMyIUpPOBaTh BHIBOABI HA OCHOBE 3THX PE3YNIbTaTOB;

- YMETb aHaM3UPOBATh XUMHUYECKYI0 HH(OPMAINIO, TOIy4YaeMy0 U3 Pa3HbIX
HCTOYHHUKOB (CpeICTB MaccoBoi nHGopMaluu, cerb IHTEepHET u Apyrue);

- BJAJETh OCHOBHBIMM METOJAaMHU HAy4yHOIO IIO3HAHUS BEUIECTB U

XUMHAYECKUX SIBIICHHI (mabmronenue, A3MEpEHue, OKCIIEPUMEHT,
MOJIETIHPOBAHUE);

- YMETb IpPOBOAMUTH pacueThl MO0 XUMHUYECKUM (opMynaM U YypaBHEHUSAM
XUMHUYECKUX  pEaKkIui ¢ HCHOJb30BaHMEM  (U3WYECKUX  BEJIUYUH,

XapaKTEePU3YIOIIUX BEIIeCTBA C KOJIWYECTBEHHONW CTOPOHBI: MACChl, 00BEMa
(HOopMaJsbHBIE YCIOBMS) Ta30B, KOJMYECTBA BEILECTBA; MCIOJIb30BATh
CHUCTEMHBbIE XMMHUYECKHE 3HAHUS U1 MPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIHIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM




JINYHOCTH;

OK 04.

D dexTBHO
B3aMMO]ICHiCTBOB
aTh U paboTaTh B
KOJIJIEKTUBE U
KOMaHsie

- TOTOBHOCTDH K CaMOpa3BUTHUIO,

CaMOCTOSITEJIBHOCTH U CAMOOIIPE/IEIICHUIO;
-OBJIaJIEHUE HaBbIKAMU y4eOHO-
UCCIIEI0BATEIbCKOM, MPOEKTHOM M COLUAIbHOU
JIeSITEIIbHOCTH;

OBanagenne YHHBEpPCAJTbHbIMHA
KOMMYHHKATHBHBIMH A€ CTBUSIMH:

0) coBMecTHasl 1esITeJIbHOCTD:

- TIOHMMAaTb M HCIOJb30BaTh IPEUMYLIECTBA
KOMaH/IHOM U MHJIMBUTyaJIbHOW paboThl;

- NPUHUMATh LEJIX COBMECTHOM JEATEIbHOCTH,
OpPraHU30BbIBATh U KOOPIAUHHUPOBATH JIEUCTBUS I10
€€ JOCTHXKEHHIO: COCTaB/ISAThL IUIAH JEHCTBHH,
pacnpeaensT  poAM €  y4€TOM  MHEHUH
YYaCTHUKOB O0CYKJaTh pe3yJbTaThl COBMECTHOI
paboTsI;

- KOOpPIMHUPOBaTH M BBHINOJHATH paboTy B
YCIIOBUAX pEaNIbHOTO, BHUPTYaJIbHOT'O u
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

- OCyUIECTBIIITb IIO3UTHBHOE CTPATETHMYECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO u BOOOpa)keHHE, OBIThH
MHULUATUBHBIM

OBanagenne YHHUBepPCAJTbHbIMHA
PeryisiTHBHbIMHU J1efiCTBUSIMU:

') NIPUHSTHE ceOsl M IPYTrUX JIIO/Ieii:

- NpPUHUMATb MOTHUBBI U ApPryMEHTHl JIPYTUX
JHOJIeH MpU aHaNIM3€e Pe3yIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO APYTHX JIFOJEN
Ha OIINOKHU;

IJIAaHUPOBATH u BBIIIOJIHATH XUMHWYECKHH OKCIICPUMCHT

- yMeTh
(mpeBpalmieHuss OpraHWYECKHX BEIIECTB TMPU HArpeBaHWU, TOTYUCHHE
ATHJICHA U W3YYEHUE €r0 CBOWCTB, KAUECTBEHHBIEC PEAKIIMM Ha aJibJCTH]IbI,
Kpaxmaj, YKCYCHYIO KHCJOTYy; JIeHaTypauusi O€JIKOB IMpU HarpeBaHUH,
[[BETHBIC pEAKIHUHU OCJIKOB; TMPOBOJAWUTH PEAKIUH HOHHOrO OOMeHa,
OTIPENENATh CPEAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyJb(dat-,
KapOoHaT- M XJOpPUA-aHHUOHBI, HAa  KaTHOH  aMMOHHUS;  pelaTh
IKCIIEpUMEHTabHbIC 3amayu 1o Temam "Metauiel" u "Hemeramnel") B
COOTBETCTBHHM C TpaBUJIAMU TEXHUKH OE€30MaCHOCTH TpPH OOpalleHuH C
BEIIECTBAMHU U JIAOOPATOPHBIM 00O0pYIOBAHHEM; MPEIACTABISATH PE3YIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTA B (hOpPME 3alMCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE 3TUX PE3yJILTATOB




- pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C
MIO3ULIUH IPYroro 4ejI0BeKa;

OK 07. B 06.1acTHIKO0/10TrHYECKOTr0 BOCIIUTAHUS: - chopmupoBaTh TpEACTaBICHUSA: O XUMHUYECKOHW  COCTaBJIAIOIICH

CopneiictBoBaTh | - c(hOPMUPOBAHHOCTh SKOJIOTHUECKON KYJIBTYpHI, | €CTECTBEHHOHAYYHON KAapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUM SIBJICHUH

COXpaHEHHUIO MOHUMAaHUE BJIMSHUS COLMAIBHO-)KOHOMUYECKUX | MPUPOJbI, B (OPMHPOBAHMHM MBILIIJIEHUS W KYJIbTYypbl JIMYHOCTH, €€

OKpY’Karolien MPOIIECCOB  HA  COCTOSIHME  MPUPOAHONW W | (DYHKIIMOHAIHHOW TPAaMOTHOCTH, HEOOXOJUMOMN /I PEIICHUS MPAKTUIECKUX

Cpenpl, COLIMAJIBHOM  Cpebl, OCO3HAHHUE TJ00aJIBHOIO | 3a7]a4 U SKOJOTHYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO H

pecypcocOepexe | XxapakTepa KOJOTHYECKHX IPobiiem; IIPUPOAHON Cpee;

HHUIO, - IJIAaHUPOBAHHE U OCYLIECTBIIEHHE JIEUCTBUU B | - YMETh COOJIOATh MpaBUiia HKOJIOTUYECKHU LIeJIecO00pa3HOro MoBeIeHHs B

MIPUMEHSATh OKpYy’KaloIllel cpene Ha OCHOBE 3HaHUA LieJiel | ObITy U TPYIJOBOM IESATENILHOCTH B IIENISX COXPAaHEHHUS CBOETO 3/J0POBbS U

3HaHUA 00 YCTOWYMBOI'O pa3BUTHS YEJIOBEUECTBA; OKpYXaloIlled IMPUPOIHOM Cpenbl; YYUTHIBATH ONACHOCTH BO3JECHCTBHS Ha

W3MEHEHUH AKTUBHOE HENPUATHE JAEHCTBHI, NPUHOCAIIUX | KUBBIE OPraHU3Mbl OMNPENEIICHHBIX BEIIECTB, MOHUMAsl CMBICI IOKA3aTeNs

KJINMATa, BpEJ OKPYKAIOILEH Cpelie; MpENEIbHON AOMYCTUMON KOHLIEHTPALIUU

MIPUHIMITBI - yYMEHHE TIPOTHO3MPOBATh HEOIATrOMPUSTHBIC

OepexIIMBOrO AKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMbIX

MPOU3BO/ICTBRA, JICUCTBUH, IPEOTBPAIATh UX;

3¢ hHeKTHBHO - pacummpeHue OIbITa JIEeSATETbHOCTH

JIECTBOBATH B AKOJIOTUYECKON HANpPaBJICHHOCTH;

YpE3BBIYAWHBIX | - OBJIA/IEHHE HABBIKAMK Y4eOHO-HCCIIeI0BAaTENbCKOM,

CUTyaIUsIX MPOEKTHOU U COLMAJIBHON JIEATEIIBHOCTH;

K 1.1. Brnagetr yMeHueM ompenensaTh  CaHMTapHOE | - CHOPMUPOBATH MPEACTABICHUS: O XUMHYECKOW COCTaBIISIONICH

Brimonnsate COCTOSIHME TEPPUTOPU M OOBEKTOB K HAYally | €CTECTBEHHOHAYYHOM KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU SBJICHUM

MOATOTOBKY K MIPOU3BOICTBA paboT. MPUPOLBI;

MIPOU3BOJICTBY 3HaHUE acCCOPTHMEHTA JI€PEBbEB, KYCTAPHUKOB M | - YMEHUE ONPEAEISITh XUMUYECKUN COCTaB MOYBBI M HEXBATKY XUMHUECKHUX

paboT ogHOrO TPaBSHUCTBIX pacTeHuid, MIPOLIECCHI | 3JIEMEHTOB IO BHEIIHEMY BUlY PACTEHU;

BHJIa Ha KU3ZHEJEATEIbHOCTH PACTEHUM, UX 3aBUCUMOCTH | - YMETh BBIABJISATH XapaKTEpHbIE MPU3HAKM W B3aUMOCBS3b M3yUEHHBIX

TEPPUTOPUSAX U | OT YCJIOBUM OKpYKaroIleil cpesibl MOHATUM, NPUMEHATh COOTBETCTBYIOLIME IOHATHS MpPU  ONHCAHUU

0o0BEeKTax CAaHUTAPHOI'O COCTOSIHUS PACTEHUU B 3aBUCUMOCTHU OT YCIOBUM OKPYKarOLIEH
Cpeapbl.

MK 1.2. Buianers YMEHUEMBU3YAJIbHO OTIpeNeNnsTh | - cHOPMHPOBATH MPEICTABICHHS: 0 XUMUYECKON COCTaBIISIOIICH

Ocy1ecTBIATh

CaHUTApPHOEC COCTOSAHUEC HacamneHHﬁ;

CCTeCTBeHHOHaquOfI KapTUHBI MUpa, POJIM XUMUHU B ITIO3HAHUHA SIBIICHUH




OIepaTUBHOE - WCHONB30BaTh  CTaHAAPTBl  JUIA  OLIEHKHU | IPUPOIBI;
yIpaBJieHHe COPTHOCTH Ca)KEHIIEB JIPEBECHO-KYCTApPHUKOBOH | - yMEHUE ONpeessiTh XMMUUECKUN COCTaB MOYBbI M HEXBATKY XMMHUECKHUX
IIPOM3BOJICTBOM | PACTUTEIBHOCTH U IIBETOUHOM MPOTYKIUH. AJIEMEHTOB I10 BHEIIIHEMY BUlY PACTCHMIA;

paboT ogHOrO 3HaHME  OCHOBHBIX  TpaBWJI  TPOU3BOJCTBA | - 3HAHWE XUMHUYECKUX POPMYI YAOOPEHUHN U CUTYalUii, TPEOYIOLINX X
BHJIA HA O3€JICHUTENIBHBIX paboT Ha OlaroycTpanBaeMbIX | IPUMEHEHHUS.

TEPPUTOPUSIX U | O0BEKTaX U TEPPUTOPHSIX.

00BbEKTax

IIK 1.4. Bnanets ymeHueMm pa30upaThCsi B MapKHUPOBKE | - yMEHUE IPUMEHATh 3HAHUA O XMMUYECKUX BEIIECTBAX M TEXHOJOTHSX C
OcyuiecTBiATh | MOCaAOYHOTO MarepHaa, MIOCTABJIIEMBIX | yueToM Oynyuiei mpodeccuoHalIbHOM 1eATeIbHOCTH 110 TEeMaM: Ba)kHeHIme
MaTepHaJIbHO- CTPOUTENBHBIX  MaTEpHaJIOB U JeTajei, | CTpouTeNbHble MaTepuabl, KOHCTPYKIIMOHHBIE MaTepUabl, KPACKH, CTEKJIO,
TEXHUYECKOE PAacXOIHBIX MaTepUaioB, 000py10BaHUS; KepaMHKa, MaTepHaJIbl JUIsl 3JIEKTPOHUKH, HAHOMAaTEepUaJibl, TEKCTHIIbHBIE
obecrieueHue Bnaners ymeHueM npou3BOAMTH BU3YaJbHBIH U | BOJIOKHA, HICTOUHUKH SHEPrUHU, OPraHUYECKHEe U MUHEPAJIbHbIE Y100 PEHUS.
IIPOU3BOICTBA MHCTPYMEHTaJIbHBIN KOHTPOJIb KayecTBa | - cOopMUPOBATh NPEACTABICHHS: O XUMUUECKOM cocTaBIIsoLIei

paboT ogHOrO MOCTaBIISIEMBIX MaTepUaIbHO-TEXHUYECKUX | €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMHUHU B TO3HAHUU SIBIICHUH
BUJIA HA pecypcoB Il NPOU3BOACTBA  pabOT MO | IPUPOJIBI;

TEPPUTOPUSAX U | OJaroyCTpOMCTBY, O3€JIEHEHUI0, TEXHUYECKOMY

00BEKTaX 00CITy’)KMBAaHUIO U COICPKAHUIO;

JInuHoCTHBIE pPe3y/IbTATHI

I'paxxnanckoe BocnuTanue:
-0CO3HAHME 00YYaIOIIMMHUCSI CBOMX KOHCTUTYILIMOHHBIX IIPaB M 0053aHHOCTEH, YBaXKEHUS K 3aKOHY U MPaBONOPSIKY;
-IpeACTaBJIEeHHE O COLIMAIIBHBIX HOPMaXxX M IPAaBUIIAX MEXIMYHOCTHBIXOTHOIIEHNH B KOJUIEKTHBE;

-TOTOBHOCTH K COBMECTHOW TBOPUYECKOI 1eATEIbHOCTH MPH CO3/JaHUH YUEOHBIX IPOCKTOB, PEILICHNH YUeOHBIX U TO3HABATENIbHBIX 33/1a4, BHIIIOJIHEHUN
XUMHUYECKUX DKCIIEPUMEHTOB;
-CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY ¥ apr'yMEHTHI APYTUX IPH aHAJIN3€ PA3JIMYHbIX BUJIOB YUE€OHOM JesTeIbHOCTH.




ITaTpuoTHYecKoe BOCIUTAHME:

-HE€EHHOCTHO€ OTHOICHHUE K NCTOPUICCKOMY U HAYYHOMY HACJICANIO OTEeUYECTBEHHOU XUMUH,

-yBa:KeHHe K TIPOIeCCy TBOPUECTBA B 00JIACTH TEOPHUH U MPAKTUYECKOTO MPUMEHEHHS] XUMUHU, OCO3HAHUSI TOTO, YTO JOCTH)KEHHSI HAYKU €CTh Pe3yNbTaT
JIIMTCIBHBIX Ha6JIIOI[eHI/II\/JI, KPOIIOTJIUBLIX 3 KCIICPUMCHTAJIbHBIX ITIOMCKOB, TIOCTOSAHHOI'O TpYyJda y‘{éHBIX " IPAKTHUKOB;

-MHTepec U MO3HABATEIbHbIE MOTUBBI B ITOJIYYEHUH U MOCIEAYIOIIEM aHaIn3e HH(QOPMAIIMH O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM OTEUECTBEHHOM
XUMHUH.

JlyXOBHO-HPABCTBEHHOCBOCIIUTAHHE:

-HPABCTBEHHOE CO3HAHHUE, STUYECKOI0 [10BEICHUS;

-CIIOCOOHOCTH OLEHMBATDH CUTYALlUH, CBSI3aHHBIE C XUMUYECKUMH SBJICHUSMMU, U IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

-TOTOBHOCTB OLICHUBAThH CBOE IIOBEIEHUE U ITOCTYIIKM CBOMX TOBAPULIEH C IMO3ULUI HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX
IIOCTYIIKOB.

PDu3nyecKoe BOCHUTAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSl H IMOLHOHAILHOIO 0J1ar0NOIy4HUs:

-IIOHMMAaHMe LIEHHOCTEN 310pOBOro U 6€30MacHOro oopasa KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3HYECKOMY U
IICUXUYECKOMY 370POBbIO;

-co0.1I0eHHe ITPaBIII 6€30M1aCHOr0 OOpAIEHHs C BEIIeCTBAMU B OBITY, TOBCEITHEBHOM KU3HU U B TPYJOBOM J1€ATEIbHOCTH;

-IIOHMM aHMe [[EHHOCTH TPaBUJI MHIWBUIYAIBHOTO U KOJUIEKTUBHOT'O O€30I1aCHOTO IMOBE/ICHUS B CUTYAIUX, YI'POKAIOLIUX 3I0POBBIO U KU3HU JIFO/IEH;
-0CO3HAHHUE TIOCIIEACTBUN U HENPUATHUS BPEAHBIX IPUBBIYEK (YIOTPEOIEHHS aJIKOr0JIsl, HAPKOTHKOB, KYPEHU).

TpynoBoe BocnuTaHme:

-KOMMYHHUKATHBHAsl KOMIIETEHTHOCTDb B y4eOHO-HMCCIIE0BATEIbCKOWIEATEIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKON U IPYTUX BUAAX
JESTENbHOCTH;

-YCTAHOBKH Ha aKTMBHOE y4aCTHE B PEIICHUHU MPAKTUYECKUX 3a]1a4 COLMAIbHON HAlpaBIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

-MHTepec K IPAKTUYECKOMY U3YUEHUIO ITpodeccuii pa3InyHOro posa, B TOM YHCIIE Ha OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAaHUH 110 XUMUM;
-yBaskeHHe K TPy, JI0A5M TpyJla U pe3ysibTaTaM TPYyIOBOH JeSTEIbHOCTH;

-TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIIMBHU1YyaJIbHON TPaeKTOpUU 00pa3oBaHus, OyayIiel npodeccuu u peann3alui COOCTBEHHBIX KU3HEHHBIX
IUIAHOB € Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEN 0011ecTBa.

IKOJ0rn4ecKoe BOCIUTAHUE:

IKOJIOTHYECKH Lies1eco00pa3Hoe OTHOLIEHHE K TPUPOJE, KaK HCTOYHUKYCYILIECTBOBAHMS KU3HU HA 3eMJIe;
-MOHUMAHMe TI100aJTLHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, BIUSHUAS SKOHOMUYECKUX TPOIECCOB HA COCTOSTHUE TPUPOTHON U COIMAILHON CPEIBI;
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-0CO3HaHHe HEOOXOIUMOCTH M CIOIb30BAHUS IOCTHIKCHUI XMMHUU JIJISI PEIICHHUS] BOIIPOCOB PaIlHOHAILHOT'O IPUPOIOIOIb30BaAHUS;

-aKTHUBHOE HENPUSITHE JCHCTBUI, IPUHOCIIINX BPE]] OKPYKAIOIICH MPUPOTHON Cpeie, YMEHHSI IPOTrHO3MPOBATH HEOIArONMPUSATHBIC YKOJIOTHUECKUE
MOCTIC/ICTBUS IPEANIPHHUMAEMBIX JCHCTBUI U IPEIOTBPALIAT UX;

-HAJIMYHe Pa3BUTOTO YKOJOTHICCKOT 0 MBIIIIJICHUS, YKOJIOTHUECKOM KYJIbTYPBI,OMBITA IEATCTHHOCTH 3KOJIOTHICCKON HANIPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS UMU B ITO3HABATEIHHON, KOMMYHUKATUBHOM U COIMATBHON MTPAKTHKE, CMIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITH UACOTIOTUI
xemodooum.

IleHHOCTH HAYYHOTI'0 NTO3HAHUSA:

-copMHPOBAHHOCTH MIUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMYYPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPaKTUKU;

-IIOHMMaHMe crelM(PUKU XUMUU KaK HayKH, 0OCO3HaHUs €€ poJii B (HOpMUPOBAHUM PAL[IOHAIILHOI'O HAYYHOT' O MBIIIIEHUS, CO3/1aHUH LI€JIOCTHOTO
IPEACTABIEHUS 00 OKPY)KAIOIIEM MUPE KaK O €MHCTBE IPUPO/IbI U YEIOBEKA, B IO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEN U PELIEHUH TPo0iIeM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

-y0e:KI€HHOCTDb B 0CO00 3HAUMMOCTH XUMMH Ul COBPEMEHHOI LIMBWIIM3ALNUU: B €€ T'YMaHUCTUUECKON HAINIPABIEHHOCTU M BAXKHOM POJIM BCO3AAHUU
HOBOM 0a3bl MaTepUaIbHON KyJbTYpbl, PELICHNUH IT100aIbHBIX IPOOJIEMYCTONUNBOrO pa3BUTUS YEJI0BEUECTBA — CHIPHEBOM, SJHEPreTUY €CKOM, MUIIEBOH U
HKOJIOTMYECKOi 0€30MacCHOCTH, B pa3BUTHH MEAMLIMHBI, 00ECIIE€UEHUH YCIOBUH YCIICIIHOT O TPY/a U SKOJIOTHUECKH KOM(MOPTHOM KHU3HHU KaXKI0T0 YieHa
0011IeCTBA;

-eCTeCTBEHHO-HAY4YHasi TPAMOTHOCTD. IOHUMaHHUE CYIIHOCTH METOAOBIIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH U CII0JIb30BATh
MoJyyaeMble 3HaHUSA JJI aHAJIN3a U 00bSCHEHUS SIBJICHUM OKPYXKAIOIEero MUpa 1 MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHHUsI JielaTh 000CHOBAHHbIE
3aKJIFOYEHHS] HA OCHOBE HayYHBIX ()aKTOB M UMEIOIUXCS JAHHBIX C LEJIbI0 TOTYYEHHs TOCTOBEPHBIX BHIBOJIOB;

-CMOCOOHOCTH CAaMOCTOSITENILHO HCIIOJIb30BATh XMMHUUYECKUE 3HAHUS JIJIS1 PEIICHHsI TPOOJIEM B peasbHbIX )KU3HEHHBIX CUTYaIHsIX;

-MHTEePeC K MO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

-TOTOBHOCTB U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPAa30BaHUIO0, K AKTUBHOMY IIOJy4YE€HUIO HOBBIX 3HAHUM IO XMMHUH B COOTBETCTBUU
C JKU3HEHHBIMH NTOTPEOHOCTAMU;

-MHTepec K 0COOEHHOCTSM TPyZa B Pa3IMYHbIX cepax NpopecCHOHATbHON e TeIbHOCTH.
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2. CTPYKTYPA Y COAEPXKAHUE OBIIEOBPA3OBATEJILHOM

ANCIHUIIIMHBI « XUMMWSD»

2.1. O0beM TMCUMILUIMHBI M BBl y4€0HOI padoThI

Bup yuyeOHoi#i padoThI

O0neM B yacax

O0bem 00pa3oBaTeILHOI NMPOrpaMMbl JUCIUAILIMHBI 72
B T.4.

OcHOBHOe cofep:kaHue 60
BT. 4.:

TEOPETUUECKOE 00 yueHHE 28
MPaKTUYECKUE 3aHATUS 32
IIpodeccrnonanbHO-OpHEHTHPOBAHHOE COlEPKAHNE 6
(conep:kaHue NPUKJIATHOT O MOLY.JIS)

BT. U.:

TEOpEeTUYECKOe 00 yueHue 2
MIPAKTUYECKUE 3aHATUS 4
Kouncyabranuu 4
IIpome:xxyTouHas arrecTauus (AU pepeHIUPOBaHHBIN 3a4eT) 2
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2.2. TemaTu4yecKkuii NJIaH U Cofep:KaHUe TUCHUIIMHBI

HaumeHoBanue Coaep:xxanue y4eOHOro Marepuasia (0CHOBHOE M MPO(eCCHOHATBLHO-OPHEHTHPOBAHHOE), O0beM yacoB | Popmupyemble
pa3esioB U TeM J1abopaTopHbIe U MPAKTHYeCKHEe 3aHATHS, NIPUKJIATHOI MOAYJIb KOMIIETeHIINH
1 2 3 4
OcHoOBHOE coJIep:KaHue 60
Paznen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHOBHoOE coIep:KaHHe 4 OK 01
CtpoeHne aToMmoB
P TeopeTruveckoe o0yueHue 2
XUMHUYECKUX
SJICMCHTOB 1 CoBpeMeHHass MoOfelb CTpoeHus aroma. CHMBOIMYECKHH A3bIK XMMHU.XUMHUYECKHIl DIEeMeHT.
npupona DyeKTpoHHast KoH(Hrypanus atoma. Kinaccudukamus XHMUYECKHX DIEMEHTOB (s-, P-, d-31eMeHTI).
XUMHIIecKon BajeHTHBIE ~ OIEKTPOHBL.  BaneHTHOCTh.  DIEKTPOHHAs  NPUPOAA  XMMHYECKOH  CBS3HW. 2
CBA3H DNEKTPOOTPHUIIATSILHOCTh. BHJIBI XMMHYECKOW CBS3M (KOBAJICHTHAs, HWOHHAS, METAJLIMYECKas,
BOJIOPOJIHAST) U CITOCOOBI €€ 00pa30BaHMs
IpakTHyeckune 3aHATHS 2
Pentenne 3amaHuii Ha HMCHOJB30BAaHHE XHUMHUYECKOM CHMBOJIMKM W Ha3BaHUM COEOUHEHHH IIO
HOMEHKJIATYPE MEXKIYHAPOJIHOTO CO3a TEOPETHUCCKOW M MPUKIAJHONM XUMHH U TPUBHAIBHBIX
HA3BaHUU U1 COCTABJICHUS XUMHUYECKHX (OPMYJ MBYXaTOMHBIX COCAMHEHUH (OKCHUIOB, CYyJb(HIOB,
TUAPHUJIOB U T.I1.) ¥ IPYTUX HEOPTaHUIECKUX COCTUHEHUH OTIEIbHBIX KIIACCOB. 2
[IpakTudeckue 3a1aHUsl HA YCTAHOBJICHUE CBSI3M MEXAY CTPOCHHEM aTOMOB XHMHUYECKUX DJIEMEHTOB U
HEPUOAMYECKIM U3MEHEHHEM CBOMCTB XMMHUYECKHX JJIEMEHTOB M MX COCJAMHEHHI B COOTBETCTBUHU C
nonoxxenueM [lepuonnveckoit cucTemMsl.

Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01
[Tepuonnueckuit OK 02
IpakTHyeckune 3aHATHS 2

3aKOH ¥ Talymia
J.1. Menneneesa [Teproanueckas cucTeMa XUMU4YecKHX dnemenToB JI.1. Menneneesa. @u3nyeckuii cMbICH 2
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ITepnonnueckoro 3akona /[.1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOUCTB XUMUYECKUAX
3JIEMEHTOB, 00Pa3yeMbIX HMH MTPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOXKECHUEM
XUMHUYECKOro 3emMenTa B [lepuoauyeckoii cuctemMe. MUpOBO33peHUECKOE M HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1M. Menneneesa. [Iporuosst [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHAYECKUX DJIEMEHTOB.

Pemienne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI HA XapaKTEPU3ALM IO XUMUYECKUX
3JIeMeHTOB «MeTanueckue / HeMeTaUIMYECKHe CBOWCTBA, JIEKTPOOTPHUIIATEIbHOCTh XMMUYCCKIX
3JIEMEHTOB B COOTBETCTBHUHM C UX JIEKTPOHHBIM CTPOCHUEM U TTOJIOKEHUEM B IEPUOIMYECKON CUCTEME
xuMmudeckux snemeHToB J[.M. MennaeneeBa»

Paznen 2. XumMuueckue peakuun 10
Tema 2.1. Tunsl OcHOBHOE coJIep:KaHue 4 OK 01
XUMHUYECKIX
peakuui Teopernueckoe o0yyenmne 2
Knaccudukanus 1 THIIBI XUMHYECKUX PEAKIUI C ydacTUEM HeopraHudeckux Bemiects. CocraBiieHue
YpaBHEHUM peaKlnil COeIMHEHUs, PA3JIOKECHHUS, 3aMEIeHUs, 0OMEHa, B T.U. PEaKIUil TOpeHusl,
OKHCJICHUSI-BOCCTAHOBJICHUSI.
VYpaBHeHUsT OKHUCIIEHUs-BOCCTaHOBINIeHUsA. CTerneHb oKucieHusl. OKUCIUTENb U BOCCTAHOBUTEITb. 2
CocraBieHue 1 ypaBHUBaHUE OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOOM JIEKTPOHHOT O
Oananca. OKHCIUTETHFHO-BOCCTAHOBUTEILHBIE PEAKITUH B IPUPO/IE, TPOM3BOICTBEHHBIX MPOIECCaX U
KU3HENIEATETbHOCTH OPraHNU3MOB
IIpakTHYeckue 3aHATUA 2
KonnuecrBeHHble oTHOMEHUS B XUMUHU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMHUHM M PACUEThl 10
YPaBHEHMSIM XUMHUYECKUX peakuuil. Moip Kak enuMHMIIa KoJM4yecTBa BemiecTBa. MouisipHas macca.
3aKOHBI COXpaHEHHsI Macchl U dHEpruu. 3aKoH ABoraapo. MomspHblii 00beM ra3zoB. OTHOCUTENbHAS 2
IJIOTHOCTH Ta30B. PacueTsl 1Mo ypaBHEHHSM XUMUYECKUX PEAKIHI C MCIOJIb30BAaHUEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BELECTBA
Tema 2.2. OcHoBHOE coiepKaHue 4 OK 01
DJIEKTPOIUTHYECKA OK 04
Teopernueckoe o0yyenue 2
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sI TUCCOLMAINAL U

Teopus snexTpommTryeckon aucconuanuu. MOHBI. DIIEKTPOIMTHI, HEIIEKTPOJINUThI. Peaknuy MOHHOTrO

MOHHBII 00OMEH obmena. CocTaBiieHHE peakIMii MOHHOro OOMEHa IYyTEM COCTABJIEHUS HUX IOJHBIX U COKPAIIEHHBIX 2
MOHHBIX ypaBHEeHUH. KHCIIOTHO-OCHOBHBIE peakiuy. 3aJaHusI HA COCTABJICHHE HOHHBIX PEaKIUi
I[IpakTHyeckue 3aHATHS 2
HccnenoBanue TUNOB (TI0 COCTaBY U KOJIMYECTBY MCXOAHBIX M 00pa3yIOLIMXCs BEIECTB) U IIPU3HAKOB
XUMHUecKuX peakuuil. [IpoBenenne peakuuii HOHHOro 0OMEHa, ONpeeIeHUE CPebl BOAHBIX 2
pacTBOPOB. 3aJjaHKs HA COCTABIIEHUE HOHHBIX PEAKIUI
KonTpoabnas CrpoeHue BelecTBa U XMMHUECKHUE PEAKIIUU 2
padora 1
Pa3znen 3. CTpoeHue 1 CBOIICTBA HEOPraHMYECKUX BelleCTB 14
Tema 3.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccudukammus, OK 02
HOMCHKJIATYPA 1 TeopeTnueckoe o0yueHue 2
CTpOEHUE —
HEOPraHHUECKHX [Ipenmet Heopranndeckoi xumun. Knaccudukaius HeopraHnueckux BemecTs. [IpocTsie U cloxkHbIe
BeIeCTB BeniecTBa. OCHOBHBIE KJIACChl CJIOXKHBIX BEIECTB (OKCUIbI, THIPOKCHABI, KUCIOTHI, COJIM). B3anMocBs3b
HEOPraHMYECKHUX BEIIECTB. ArperaTHble COCTOSHU BenlecTBa. Kpucrammyeckue u amopdHbie
BelIeCTBA. THUIBI KPUCTAIIMYECKUX PELIETOK (aATOMHAs!, MOJIEKYJIIpHasi, HOHHAs, METaJlIndecKast). 2
3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEILIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKH. 3aBUCUMOCTD
XMMHYECKOI aKTUBHOCTH BEIIECTB OT BU1a XMMHUUYECKOI CBSI3U U THIA KPUCTAJUTHYECKON PEelIeTKH.
ITpu4arHBI MHOT 000pa3us BEIIECTB
IIpakTHyeckue 3aHATHS 2
HomenknaTypa HeOpraHuyeckux BEIEeCTB: Ha3BaAHUE BELIECTBA UCXOAS U3 UX XUMUYECKOH (OpMyJIbl
WM COCTaBJIEHHE XUMUYECKON (POPMYIIBI MCXO/I U3 HAa3BaHUS BEILECTBA 10 MEKYHAPOIHOM
(UIOITAK) mim TprBHaIbHOM HOMEHKIIATYPE.
Pemenne mpakTHUecKMX 3aJaHUK IO Kiaccu(UKAIMU, HOMEHKIATYpPe W XHUMHYECKUM (PopMysiam 2

HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJjaccoB (yrapHblid Ta3, YIJIEKUCIbIM ra3, aMMHAK, TalleHas
U3BECTh, HETAllICHAsl U3BECTh, MUTHEBAS CO/Ia U JIPYTHX): Ha3bIBATh U COCTABIIATH (DOPMYJIIBI XUMHUECKUX
BEILECTB, ONPEIEIATh NPUHAMIEKHOCTD K KJIACCy.
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Wcrounnku xumuueckoid HHGOpMAINH (CPECTB MACCOBOM nHpopManuu, cets TuTepHET U npyrue).
[Touck nHpopmanyu Mo Ha3BaHUAM, UAECHTUPUKATOPAM, CTPYKTYPHBIM (opMyiam

Tema 3.2. duszuko- | OcHOBHOE CO/Iep:KAHNE OK 01
XUMHUYECKHE OK 02
CBOMCTRA TeopeTnueckoe 00yuenue
HEOpPraHUYECKUX —
- Mertamibl. O6umme Qusnueckue U XUMHYECKUe CBOWcCTBa MeTauioB. CriocoObl moiy4deHus. 3HaueHue

METAJIJIOB U HEMETAJVIOB B IPUPOJE M >KU3HEAEATENbHOCTH 4YelloBeKka M opranusmon. Kopposus

METAJIJIOB: BUJbl KOPPO3UH, CIIOCOOBI 3aIlM Thl METAJJIOB OT KOPPO3HH

Hemeramnsl. OOume ¢usnueckue M XUMHYECKHE CBOMCTBA HEMETayUIOB. THUNHMYHBIE CBOWCTBa

HemetayuioB 1V— VII rpynn. Knaccugukanus u HoMeHKIaTypa COeAMHEHUH HeMeTaioB. KpyroBopoTs!

OMOr€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB (OKCH OB, THAPOKCUIOB, KUCIOT,

coJieil u Ap.). 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB IPOCTHIX BEIIECTB, BOJOPOIHBIX COSUHEHUH,

BBICIIIUX OKCHIOB U THAPOKCHIOB

IpakTHyeckune 3aHATHS

CocraBneHne ypaBHEHUN XHUMHUYECKHX pPEAKLUUN C y4acTHEM IMPOCTHIX M CIOKHBIX HEOPraHUYECKUX

BEIIECTB: METAJUIOB M HEMETaJUIOB; OKCHIOB METAJIJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKNX KHCIOT, OCHOBaHMH U aM(OTEpPHBIX THJIPOKCHAOB; HEOPraHUYECKUX COJIEeH,

XapaKTepU3YIOIIMX UX CBOMCTBA.

Pemienne npakTUKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl Ha CBOWMCTBA, COCTaB, MOJyYEHHE U

0e30MacHOe HCIOIb30BaHHE BAKHEUIINX HEOPraHWYECKUX BEHIECTB B OBITY W MPAKTUYECKOU

JESITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE coJiep:KaHue OK 01
Nnentudukanus OK 02
HEOPTraHMYECKHX IIpakTHYecKue 3aHATHUS OK 04
BEIIECTB

Pemienne skcriepuMEHTalbHBIX 33/1a4 [0 XMUMUYECKHMM CBOWCTBAM METAJUIOB M HEMETAJIOB, IO
pPacro3HaBAHUIO U MOJYYEHUIO COCIMHEHUN METAJUIOB U HEMETAILIOB.

Wnentudukamnmsi HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAHUEM HMX (DPM3MKO-XMMHYECKUX CBOWCTB,
XapaKTEepHBIX KadyeCTBEHHBIX peakiuii. KadecTBeHHbIE peaknuu Ha cynbdar-, kKapOoHAT- U XJIOPUI-
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AHHWOHBI, HA KATUOH aMMOHHA

KonrpoabHnast CBOIICTBa HEOPraHUYECKHU X BEILIECTB 2
padora 2
Paznen 4. CTpoeHue 1 CBOMCTBA OPraHMYeCcKNX BelIeCTB 22
Tema 4.1. OcHoBHoOe coaep:xaHue 4 OK 01
Knaccudukanus,
CTpOCHHE I Teoperudeckoe o0yuenue 2
HOMEHKJIaTypa — -
OPTaHHYECKHX [losiBnenue u PasBUTHE OPraHHYIECKOH XUMHUH Kak HayKH. [IpenmeT oprannyeckoil xumuu. Mecto u
BEIIECTE 3HAYEHHUE OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOEHHE KaK IMOPSAAOK COEIUHEHUS] aTOMOB B MOJIEKYJIE COrJIaCHO MX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUU XMMHUECKOI'O CTPOEHMsI OpraHuueckux coequHeHuit A.M. bytieposa.
VYriepoaHblil CKENeT OPraHUYECKOW MOJIEKYJbl. 3aBUCHMOCTb CBOWCTB BEHIECTB OT XMMHYECKOIO
CTpOEHHS MOJIeKyJl. I3oMepust u u3omMepsl. 2
[TonsTie o QyHKIMOHANBHOW Tpymnme. Pamukan. IIpuHIUNBL KIaCCHPUKAIMM  OPraHUYCCKUX
coenquHeHuil. MexayHapoaHass HOMEHKJATypa W [PUHUUIIBI  HOMEHKJIATYpbl OpPraHUYEeCKUX
coequHeHni. IloHsiTHe 00 a3o0TcoAepX alMX COCAMHEHUSX, OWOJOTMYECKH AaKTHUBHBIX BEMIECTBAX
(yrmeBonmax, »kupax, Oeiakax M Jp.), BBICOKOMOJIEKYJSIPDHBIX COEAMHEHHSX (MOHOMEp, IOJIHUMEp,
CTPYKTYpPHOE 3BEHO)
IIpakTnuyeckue 3aHATUSA 2
HomeHnknatypa opraHM4ecKMX COEAMHEHUN OTIEIbHBIX KJIACCOB (HACBHIIICHHBIC, HEHACBIIEHHbIE U
apoOMaTHYECKUE YTJIEBOAOPOIbI, CIIUPTHI, (PEHOJbI, aJbAEeTUAbl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHrEe TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKUX BEIIECTB OTIEJIbHBIX 2
KJIACCOB, HCIOJb3ys MX Ha3BaHMs 110 CHUCTEMAaTUYECKOM W TPUBHAJIbHOM HOMEHKJIAType (STHJIEH,
alleTWIeH, TIULIEpUH, (QeHos, ¢opMaibIeruj, YKCycHas KHUCIOTa, INIMIUH). Pacuersl mpocreiinieit
bopMyIbl OpraHNYEeCcKON MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOTO cocTana (B %)
Tema 4.2. OcHOBHOE coJiep:KaHue 10 OK 01
CoiicTtBa OK 02
Teoperuueckoe 00yyeHue 6
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OpraHUYECKUX
COEIMHEHUN

OU3UKO-XUMUYECKHE CBOICTBA OPraHUYECKUX COEIMHEHHH OTAEIbHBIX KJaccoB (OCOOEHHOCTH
KJ1accu(pUKalMU ¥ HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKUM psal 1 obmas Gopmyia; uzomepus;
¢bu3nuecKue CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI IMOIYy4EHUS):

— TpeAesbHbIE YIIeBOAOPOAbl (aJIKaHbl M LMKIOAJIKaHbl). ['OpeHrMe MeTaHa KakK OJIMH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B MPOMBIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIIIEBOAOPOI0B, HAXOXK/ICHHUE B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempenenbHble (aJKEeHbl, aJKUHBl U aJIKaJHCHbl) W apoMaTHYecKue YyriieBojgopoasl. ['openue
alleTUJIeHa KaK KICTOYHUK BBICOKOTEMIIEPATYPHOT'O MIJIAMEHH JIJIsl CBAPKU U PE3KHU METAJIJIOB

— KHCJIOPOJCO/IepIKaIllie CoOeNMHEHUs (CIUPTHI U (eHOJIbl, KapOOHOBBIE KUCIOTHI U 3(DUPHI, allbAeTUIbI
U KETOHBI, XUpbI, yriaeBoisl). [IpakThuueckoe NpUMEHEHHE HTUJIEHTIUKONS, TIUIepuHa, (eHoa.
[Ipumenenue ¢dopmanbpaeruaa, aueTanbJeruia, YKCYCHOW KHCIOTHL. Mblja Kak COJHM  BBICIIUX
KapOOHOBBIX KUCIOT. MoroIue CBOICTBA MbLIA

— a30Tcojep)Kalllie COEAMHEHMs (aMUHbI W aMUHOKHCIIOTHI, Oenku). BpIcokoMonekyssipHbie
coelMHEHMs (CMHTETHYECKHEe M OMOJOrMYecKH-aKTUBHbIE). MOHOMED, MOJMMEpP, CTPYKTYPHOE 3BEHO.
[Tomumepu3anus 3TUIEHa Kak OCHOBHOE HaIIPaBJIEHUE €0 UCI0JIb30BaHUS.

I'enernueckas cBA3b MEX/y KJlacCaMU OPTaHUYECKUX COETUHEHUN

IIpakTHyeckue 3aHATUS

CBolicTBa OpPraHWYECKUX COCAMHEHUN OTACIBHBIX KJIACcCOB (TpUBHANBbHAsT W MEKIyHapoOIHas
HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIOCOOBI MOIy4YEHHS): MpeAebHbIEe (ATKAaHbl M IIUKIOAIKAHBI),
HerpeenbHble (AJIKeHbI, aTKUHBI U allKaJIueHbl) U apOMaTHYECKUE YTIEBOJOPO/IbI, CIIUPTHI U (PEHOJIBI,
KapOOHOBBIE  KHUCIOTHI ¥ 3(QUPBI, albJeruJbl M  KETOHBl, AaMUHbBI U  aMUHOKHUCIOTHI,
BBICOKOMOJIEKYJIIpHBIE COEAMHEHUs. 3a/JlaHus Ha COCTAaBJIEHHE YpPaBHEHUI XUMHUYECKHX peakiuil c
y4acTHEeM OpPraHWYeCKHX BELIECTB Ha OCHOBAHUHU X COCTABA U CTPOCHUS

CocraBnenue cxeM peakuuid (B TOM 4YHCIE€ MO NPEIJIOKEHHBIM LENOoYKaM IpeBpalieHuil),
XapaKTepU3YIOMIMX XUMHUYECKAE CBOMCTBA OPraHMYECKUX COCIMHEHUU OTACIBbHBIX KJIACCOB, CIOCOOBI
UX TOJIYyYEHUS W Ha3BaHHE OPraHMYECKUX COCAUHEHHI 10 TPUBHUAIBHOM WM MEXKIYyHAPOIHOH
CUCTEMAaTHU4ECKOM HOMEHKIIATYpE.
Penienne TNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUMM Ha CBOWCTBA OPraHUYECKHUX
COEIMHEHUN OTAEIbHBIX KJIACCOB

OK 04

19




Tema 4.3. OcHOBHOE coJiep:KaHue OK 01
Nnentudukanus OK 02
OpPraHUYECKUX Teoperuyeckoe o0yyenue OK 04
BEII[ECTB, UX
3HAYCHME U buooprannueckue coenuHenus. I[IpumeHeHHe U OWONIOTMYECKass pPOJb YrieBonoB. OKucleHHe
IIPUMEHEHHE B VIJI€BOAOB — WMCTOYHUK OHEPrUM KUBBIX oOpraHu3mMoB. OO0JacTM TNPUMEHEHUS aMHUHOKHCIOT.
GLITOBOI 1 [IpeBpamienust OenkoB muimyd B opraHu3Mme. buonormdeckue ¢GyHkumm OenkoB. buonormdeckue
Hmm%mmﬂmmmﬁ(MMmmnmmm&PmmomnmmmthMMmuqmmamnmm&mMnHmamﬁ6%mmmmcm
NeSITeTbHOCTU = =
yenoBeKa Ponp opraHuueckold XMMHU B PEIICHUH MPOOJEM DHEPreTHUYECKOW O€30MacHOCTH, B Pa3BUTHU

MEIULIMHBI, CO3/IaHNH HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHUKOB SHEPruu (aJbTepHATUBHBIE HCTOUHUKH

sHeprun). OnacHOCTh BO3JIEUCTBHS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTJEIbHBIX KJIaCCOB

(yrieBomopoasl, COUPTHI, (DEHOIBI, XJIOPOPTAaHUYECKHE IPOU3BOJHBIC, aJbACTUIbI U JIp.), CMBICI

MOKA3aTeNs MPEeAeIbHO JOMYCTUMON KOHIIEH TPAIIHI

IIpakTHYeckue 3aHATHA

WNnentudukaims opraHmueckux COCIUHEHUN OTIEIbHBIX KJIaCCOB (Ha MPUMEpE ajibJAETUIOB, Kpaxmaia,

YKCYCHOM KHCIIOTBI, O€ITKOB H T.I.) C UCHOJIb30BaHUEM HX (PHU3UKO-XUMHUUYECKUX CBOHCTB H

XapaKTEPHBIX KAdYeCTBEHHBIX peaknuid. JleHarypamusi Oenka mpu HarpeBaHuu. L[BeTHBIE peakiu

0enkoB.BO3HUKHOBEHHE AHATUTUYECKOrO0 CHTHAJA C TOYKHM 3pPEHUS XHUMHUYECKHMX MPOILECCOB IMpH

MPOTEKAHUU KAYECTBEHHOW PEaKIIMU, MO3BOISIONICH HICHTUPUIIMPOBATH MPEAJIOKEHHBIE OPraHUYeCKHe

BEIIECTBA
KonTpoubHas CtpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
pabora 3
Paznen 5. KuneTuyeckne u TepMoAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHUX PeaKkuuii
CkopocTb OcHOBHOe coiep:kaHue OK 01
XUMHYECKHX OK 02
peakuuii.
XUMHUYECKOE

Teoperudeckoe o0yyenue
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paBHOBECHE

CKOpOCTh pEakiiM, €€ 3aBUCHUMOCTb OT Pa3JIMYHbIX (PAKTOPOB: MPUPOJBI PEArMPYIOIIUX BEIIECTB,
KOHLIEHTPALIHU pearupyrommx BEILECTB, TeMIIepaTypbl u IJI0IIA AN peaKkMOHHON
noBepxHOCTH. T er1oBbIed P EKTHl XUMHUECKUX PEAKIUN. DK30-1 SHIOTEPMHUUECKHIE, PEaKLINH.
OO6patumMocTh peakiuil. XUMHUYECKOE PaBHOBECUE M €ro CMEIICHHE O]l JICHCTBUEM pa3IMYHBIX
(baxTOpOB (KOHLIEHTpAIMs PEareHTOB WM MPOAYKTOB PEAKIMH, JaBJICHUE, TeMIIepaTypa) AJIs CO3AaHUs
ONTUMAJIBHBIX YCIOBUI NPOTEKAHUS XUMHUeCKHUX rponeccos. [Ipunnun Jlelllarense

HpaKaneCKne 3aHATHUSA

PemieHre mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaiau3 (aKTOpOB, BIMSIONIMX Ha H3MEHEHHE
CKOPOCTH XMMHYECKOI peakuuu, B T.4. C MO3ULIUN 3KOJIOIMYECKH 11e1eCO00Pa3HOro MOBEAEHHs B OBITY
U TPYAOBOM JEATEIbHOCTH B LIEJIAX COXPAHEHUSI CBOETO 30POBbs U OKPYXKAIOIIEH IPUPOJHOM CPEIBI.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUMM Ha npuMeHeHue npuHnuna Jle-Illarense mid
HaXOXKJEHUSl HaIlpaBJICHMUs] CMELICHUS pPAaBHOBECUS XHMHUYECKOM peakuuu M aHaiu3 (aKTOpOB,
BIMSAIOLIMX HA CMELIEHHE XMMHYECKOI'O PAaBHOBECHUS

OK 01
OK 02

Pa3neu 6.

PactBopnI

Tema 6.1.
Iloustue o
pacTBOpax

OcHoBHOE coaep:kaHue

Teoperuueckoe o0yyenue

PactBopenue kak ¢Qusuko-xumudeckuii mporecc. PactBopsl. CrocoObl MPUTOTOBJIEHUS PAaCTBOPOB.
PactBopumocTs. MaccoBass [1onst pacTBOpeHHOro BemiecTBa. (CMbICT IOKaszaTens IpeneabHO
JIOMTYCTUMOI KOHIIEHTPAIMH U €ro UCIOJIb30BaHUE B OI[EHKE IKOJIOTHYECKOM Oe30MacHOCTH.

[IpaBuna 3KOJOrMYECKH 1EIECO00Pa3HOr0 MOBEAEHUS B OBITY M TPYAOBOW NEATENBHOCTH B LEISAX
COXPaHEHHUSI CBOETO 3J0POBbS U OKPYKAIIIEH MPUPOJHON CPENbl; OMACHOCTh BO3JACHCTBUS HA KUBbIC
OpraHU3Mbl OMPENEIECHHBIX BEIIECTB.

Perienre npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHHUI Ha paCTBOPBI, UCIOJIb3yEeMbIE B OBITOBOI U
IIPOU3BO/ICTBEHHOM J1€ATEIbHOCTH YellOBEKa

OK 01
OK 02
OK 07

Tema 6.2.
Hccnenosanne
CBOICTB PacTBOPOB

OcHoBHOE coaep:kaHue

IIpakTHYeckue 3aHATHSA

[IpuroroBieHUEe PaCTBOPOB 3aJaHHON (MacCOBOM, %) KOHIICHTpAIUH (C MPAKTHKO-OPUEHTUPOBAHHBIMU

OK 01
OK 02
OK 04
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BOIIPOCAMU) M OIIPEIeTICHUE CPEbI BOJHBIX PACTBOPOB.
Peuienue 3a1a4 Ha NPUTrOTOBJIEHUE PACTBOPOB

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/leP KaAHUeE (COlepPKaHUe IIPUKJIATHOTO MOAYJIs1)

Pazgen 7. Xumusi B ObITY M NIPOM3BOJACTBEHHOM JeSITEIbHOCTH YeJI0BEKA 6 OK 01
OK 02

Xumusi B ObiTy M | OCHOBHOE coJep:KaHHe 6 OK 04
MIPOU3BOJICTBEHHOU OK 07
JEATEIIbHOCTH Teoperudeckoe o0yyenue 2 K 1.1 I1IK1.2
YeJIoBEeKa I[IK 14

Hogelimme 1oCTHXEHUS] XUMUUYECKOM HAyKH U XMMHUYECKON TexHosoruu. Poib xumuu B obecriedueHun

HKOJIOTUYECKOW, DSHEPreTHYecKod U TMUIIeBOH Oe30MaCHOCTH, pa3BUTUHM MEIULUHBL. 3HaHUE

XUMHUYECKOT0 COCTaBa MOYBHI M YAOOPEHUM, C y4eTOM MpUMEHEHHs UX B OyayIiel mpodeccr oHaIbH O 2

nesitenpHocTd. [IpaBuia moucka M aHaim3a XUMUYECKOW MH(pOpPMALUMU U3 Pa3IUYHBIX MCTOYHHUKOB

(Hay4Has u ydueOHO-Hay4Has JUTepaTypa, CpeACcTBa MaccoBoi nHpopmaluu, cetb MIHTEpHET).

IpakTHyeckune 3aHATHS

[Tonck m aHanM3 KEHWCOB O MPUMEHEHUHM XHUMHYECKHUX BEIIECTB M TEXHOJIOTHH C ydeToM OymayIiei

npoecCHOHAIbHOW  JEeATENbHOCTH MO  TEeMaM: BaKHEHIIMEe  CTpOUTENbHBIE  MaTepUalbl,

KOHCTPYKIMOHHBIE ~MaTepuajbl, KpacKu, CTEKJO, KepaMuKa, MaTepuaybl [Js 3JIEKTPOHHUKH, 4

HaHOMAaTepuasbl, TEKCTUIbHBIE BOJIOKHA, HCTOYHUKM DSHEPrUM, OPraHMYECKHME W MHUHEpaJbHbIE

ynoOpeHus, TIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMUSL.

3ammuTa:lIpeacraBienue pe3yabTaToB pelIeHHs KeilcoB B popmMe MUHU-TOKIIaAa ¢ Mpe3eHTanuei
Koncyabranumn 4
IIpomesxyTouHasi arTecTanus N0 AMCHUILINHE (3a4eT) 2
Bcero 72
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3. YCJIOBUS PEAJIM3AILIMU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITIJIMHBI
3.1. TpeGoBaHNs K MUHMMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecre4eHnIo
Jns peanuzanuy OpOrpaMMbl  JTUCUUILIMHBI JIOJDKHBI OBITH TMPEAYCMOTPEHBI
CIIEAYIOIUE CHELMATIbHbIE MOMEIIEHUA: y4eOHbIH KaOMHET XUMHM W/MIU y4eOHOU
XUMHUYECKOM JIabopaTopumu.

O6opynoBanue yuyeOHOro KaOuHeTa (HaArjsiAHbIe TMOCOOMA): HAOOPHI
[IAPOCTEPKHEBBIX  MOJEJIEH  MOJIEKYJ, MOJEIM KPUCTAUIMYECKUX  PELIETOK,
KOJUIEKIIMM MPOCTBIX M CIOMXHBIX BELIECTB W/WIM KOJUIEKIIMU MOJIMMEPOB; KOJUICKIIUS
TOPHBIX MOPOJ W MHUHEpaNoB, Tabmuua MeHpaeneeBa, yueOHble (PUIbMBI, HU(PPOBbIE
o0pa3oBaTeIbHbIE PECYPCHI.

Texnuyeckue cpeacrBa  o00y4yeHHMsi: KOMIIBIOTEp C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUS  3BYyKa, MPUHTEP, MYJIbTUMEIUA-IIPOECKTOP C  DKPAHOM,
MYJIbTUMEIUAHAS T0CKA, YKa3Ka-PE3EHTEP IS IPE3CHTALUH.

3.2. UudpopmanuonHoe odecneyeHne peaau3aluu MporpaMmmbl
OcHOBHbBIE TEYATHBIE U3IAHUSA

1. AudunorenoBa, M. B. Xumus: y4yeOHUK M TPAKTUKYM I CPEIHErO
npodeccronanpHoro obpazoBanusi / M. B. Audunorenora, A. B. babOxos,
B. A. TlonkoB. — 2-e u3n., ucnp. u jgomn. — MockBa: M3narensctBo FOpaiit,
2022. — 291 c.

2. Illeromuxuna, H. A. O6mas xumus: yaeonuk ms CIIO / H. A. Hleronuxuna,
JI. B. Munaesckas. — Caunkt-IlerepOypr: Jlans, 2021. — 164 c.

3. Hwuxombckuii, A. b. Xumusa: y4eOHUK © TPAKTUKYM [JII CPEIHETO
npodeccuonanpHoro obpasosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3M., nepepad. u non. — Mocksa: U3znatensctBo FOpaiit, 2022. — 507 c.

4, Xumusa: yuyeOHUK M1 CcpeaHero mnpodeccuoHadbHOro oOpazoBaHus /
10. A. Jle6enes, I'. H. ®anee, A. M. I'onyber, B. H. IllanoBan; moa oOmiei
penakmuein I'. H. dameeBa. — 2-¢ wusm., mepepad. m mom. — Mocksa:
MznarensctBo FOpaiit, 2022. — 431 c.

JlonoJIHUTEIbHbIe HCTOYHUKHU

1. Xwumwmsa. 10 xmacc. VYrayOnéuueli  ypoBeHb . yueOHuxk/ B.B. Epemun,
H.E. Ky3emenko, B.1. Tepenun, A.A. [dpo3nos, B.B. Jlynun; nox pen. B.B.
Jlynuna. — M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumms. 11 xkmace. VYranyOonéususli  ypoBenb yueOHux/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [dposnos, B.B. Jlynun; moxg pen. B.B. Jlynuna. — M.:
IIpocsemienue, 2022. — 478, [2] c.: ui.

3. Tycena, E. B. Xumus nns CIIO: yue6HO-MeToaudeckoe nocodue / E. B. I'ycesa,
M. P. 3uranmmna, /{. . KymukoBa. — Kazaws: KHUTY, 2019. — 168 c¢. —
ISBN 978-5-7882-2792-4. — Tekcrt: anekTpoHHBIA // JlaHb : 3JEKTPOHHO-
oubmmotreunas cuctema. — URL: https://e.lanbook.com/book/196096 (nata
obparmtenusi: 13.02.2026). — Pexxum nocrtyma: s aBTOpU3. TOJIb30BaTENCH.

4. Yepumkona, H. 10. Xumus B 70CTYyTHOM U3J10KEHUU: Y4eOHOE TTOCOOME /IS CTIO /
H. 1O. YepnukoBa. — 2-e uzn., crep. — Cankr-Iletepoypr: Jlans, 2022. — 316
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N

c. — ISBN 978-5-8114-9500-9. — TekcT: anmekTpoHHbId // JIaHb: 3JIEKTPOHHO-
oubmoteunas cuctema. — URL: https://e.lanbook.com/book/195532 (mara
oobparenus: 13.02.2026). — Pexxum mocTyma: ajis aBTOpHU3. M0JIb30BaTENCH.
[epnunbina, JI. B. Xwumusa: yueOnoe mocodowe / JI. B. IlleBHuipiHa,
A. U. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-
3345-4. — Tekct: sneKkTpoHHbIN // JlaHb: AIEKTPOHHO-OMOIMOTEUHAs] CUCTEMA.
— URL: https://e.lanbook.com/book/118505 (mara oOpamenus: 13.02.2026). —
Pexxum moctyna: a1 aBTOpPHU3. TTOJIb30BaTEIICH.

I'abpuensn, O. C., JlsicoBa, I'. I'. Xumus: kHUTa I IpernojaBarels: ydeo.-
MeToJ. mocoone. — M. Akanemus, 2012. - 332 c.

Uepnukoa H. 0., Memepsakosa E. B. Pemaem 3agaun 10 XuMuu
camocTtosTensHo: yueoHoe mocodue / H. F0. Uepnukona, E. B. MemepskoBa —
Canxrt-IlerepOypr: Jlans, 2022. — 328 c.

labpuensta O.C. Xummst: yueO.uis crya. mnpod. yue6. 3aBemenuin / O.C.
I"abpuensu, U.I'. Octpoymos. — M., 2016.- 256 c.

labpuensn O.C. Xumusa i npodeccuidi W CHEUaTbHOCTEH TEXHUYECKOIO
npobwist: y4eOHMK JUISI CTyH. YYpeKIeHWUH cpem.npod. oOpazoBanus /
O.C.Tabpuensu, W.I. OctpoymoB. — 4-e w3m., crep. — M.
Wznarenbckuii neHTp «Akagemusy», 2017. — 272 c.

HNurepHeT-pecypcsl

hvsh.ru — XKypHan «Xumust B IIKOJIC».

https://postnauka.ru/themes/chemistry — nekruu o xumum Ha caiite [TocTHayka.
http://gotourl.ru/4780  (http://elementy.ru/)  Hay4Ho-monynsipHblii  MPOEKT
«32neMeHThl O0NbIIoN HAyKW» ((pU3UKa, XUMUS, MAaTEMaTHUKa, aCTPOHOMUS, HAYKH
0 U3HU, HayKkH 0 3emiie). HoBoCTH HayKu, KHUTU, HAYYHO-TIONYJISIPHBIE CTAThH,
JIEKLINH, SHIUKIIONEIUN.

http://gotourl.ru/4783  (http://potential.org.ru/) CaliT  Hay4HO-TIOMYJISIPHOTO
xypHana «llorenumam». XKXypnan uzgaércs ¢ 2005 r., ¢ 2011 r. — pasnen
«XuUMUD.

http://gotourl.ru/4785 (http://www.hij.ru/) Caiir Hay4HO-IIONYIAPHOIO >KYypHaja
«Xumuss 1 xku3Hb». JKypHan uzmaéresa c 1965 r.

http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/ OTkpbITast
ANeKTpoHHass Oubnmoreka xumuueckoro mnoprana «Chemnety, coaepx uT
yueOHbIe ¥ UH()OpPMAIIMOHHBIE MaTepHalbl JJis MIKOJILHUKOB U yuuTeneil. B Hei
MOXKHO HAlTH y4eOHMKHU IO OOIIeld W HEOPraHWYECKOW XUMUH, OPraHuYecKOou
XUMUH, MYJIbTUMEINAMATEPUAIIbl, a TaKK€ 3aJauyd XUMHUYECKUX OJIMMIIHNAL C
pEIIECHUAMHU, 33]1a4l BCTYIUTEIbHBIX YK3aMEHOB Il a0UTYPUEHTOB.
http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/) HWupopmanmoHHbie
Matepuaibl 00 onuMmmuanax: MocCKOBCKOM Topojckor, Bcepoccuiickoi,
Menneneeckor, MexayHnaponHoi. I[lpuBeaeHbl 3agaum  TEOPETHUYECKUX U
AKCIIEPUMEHTAJILHBIX TYPOB, TOJIPOOHBIE pEIIeHUs, CHUCKU U (oTrorpaduu
nobeauTenei.

http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrema AMCTaHIMOHHOTO
oOydeHwsl, HampaBJieHHAs! B IEPBYIO OYEPE/b HA MOATOTOBKY K OJUMITAAIaM BCEX
YPOBHEM — OT WIKOJBHBIX A0 MexayHapoaHoi. CalT COAEPKUT OrPOMHOE
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10.

11.

12.

13.

14.

15.

KOJIMYECTBO 3a7a4, CTPYIIIUPOBAHHBIX KAK MO TEMaM, Tak U no onumnuaaam. [lo
BCEM OCHOBHBIM paszjeliaM XHMHUU NpPHUBEAEH TEOPETUUYECKHI Marepuan u
pa3o0paHbl pelieHus] TUIMOBBIX 3ajay.

http://gotourl.ru/4789 (http://www.nanometer.ru/) IlopTan Mo HAHOTEXHOJOTHSIM.
OcHOBHasi 1lelb — pa3BUTUE OO0pa30BaHUS B O00JIACTH HAHOTEXHOJIOTHH U
NOJArOTOBKA K HUHTEPHET-OJIUMIINAE 110 HAHOTEXHOJIOTHSIM.

http://gotourl.ru/4790  (http://webelements.com/)  Haaéxnas  cnpaBouyHas
uH(pOpMALIKS O XUMUYECKUX 3JIEMEHTAX U UX CBOMCTBAaX (HA aHIJIMICKOM SI3bIKE).
http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pIdHbIi CaliT O CBOMCTBAX
XUMUYECKUX 3JIEMEHTOB.

http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caiiT oHaiH-
00pa30BaHusA, COAEPKUT MHOIO HHTEPECHBIX O0pa30BaTENbHBIX KYpPCOB U
BUJICOJIEKIIMM JJIs MIKOJLHUKOB, CTYJIEHTOB U YyUHUTesel. ECTh HECKOJIIBKO KypCOB
10 XUMHH.

http://gotourl.ru/4800 (https://www.cas.org/) Caiit ChemicalAbstractService —
caMblil aBTOPUTETHBIN B MUPE XUMUU UHGOPMALIMOHHBIN UHTEPHET-pecypc (CaT
TJIATHBIN ).

http://www.organic-chemistry.org/TTopran 1m0  OpraHM4ecKOH XUMHH  Ha
AHTJIMIICKOM S3BIKE.

http://www.xumuk.ruCaiit 0 XWUMHH: KJITaCCHYECKUE YYEOHUKH, CIPABOYHUKH,
SHUUKJIONEANH, IIOUCK OPraHUYECKUX U HEOPraHWYECKUX PEaKIUi, COCTABICHUE
YPAaBHEHUU pEaKLIHM.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHON JUCIIUTIIINHBI

KoHTposnb u oreHka pe3yabTaToB 00y4eHHs] OCYHIECTBIISIETCS Mperno/iaBaresieM
B IIpollecce€ TPOBENECHUS TMPAKTUUECKUX 3aHATUH U J1abOopaTOpHBIX pabdoT,
TECTUPOBAHUSI, @ TAKXKE BBIMOJHEHUS OOYYarOUIMMHCS WHAWBUIYAJbHBIX 3aJaHUM,
IPOEKTOB, HCCleAoBaHUN. Pe3ynbTarsl 0OydeHHUs OIpPENesaioT, YTO OO0ydaroniuecs
JOJDKHBI  3HATh, TIOHUMATh W JEMOHCTPUPOBATH 10 3aBEPIICHUU U3Y4YCHUS
JUCHUTUTAHBI.

Jnst dopMupoBaHusi, KOHTPOJS M OILEHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOM
JTUCHUIUIMHBI UCTIONB3YETCS CHUCTEMa OIICHOYHBIX MEPONPUSTHUM, MpeiACcCTaBIsIoIIas
co00l KOMIUIEKC y4eOHBIX MEPONPUITUI, COTJIACOBAHHBIX C pPe3yJbTaTaMU OOYUCHUS
u chopmymupoBanHbeix ¢ ydetom DPI'OC COO (mpenMerHble pe3yiabTaThl IO
mucuumumae) u ®I'OC CII0.

Ne | OK/IIK | Monyas/Pa3nen/Tema Pe3yabTar 00yuyenust THIBI OLEHOYHBIX
MepONpUSITHIA
| | OcHoBHOe coep:kaHme
1 Pa3ngen 1. OcHoBBbI DopMyIHPOBATH
CTPOEHHUS BelecTBa 0a30Bble NOHATHSA U
3aKOHbI XUMHH
11 |OKO01 CrtpoeHue aToMOB CocraBnsate xummnueckue |1. Tect «CTpoeHue aToMOB
XUMHUYECKUX DJIEMEHTOB |(OPMYIbI COSTUHEHUN B |XUMHYECKHUX 3JIEMEHTOB U
Y IPUPO/Ia XUMUYECKOU |COOTBETCTBHH CO MIPUPOAA XUMUYECKOU CBS3U.
CBSI3U CTEMEHbIO OKUCIICHUS 2. 3a/1a4m Ha COCTaBJICHUE
XUMHUYECKUX DJIEMEHTOB, |[XUMUYECKUX (HOpMYT
MCXOJISl U3 BAJIGHTHOCTU U |IBYXaTOMHBIX COEIMHEHUN
ANIEKTPOOTPULIATETHHOCTH  |(OKCHAOB, CYIb(GHUAO0B, THAPHIOB
U T.IL.).
3. 3agaHus HA UCTIOJIb30BAHUE
XUMHUYECKON CUMBOJIUKH 1
Ha3BaHUU COENUHEHUI 110
HOMEHKJIATyp€e MEXKTyHAPOIHOTO
COK03a TEOPETUYECKON U
MPUKIIATHON XUMUHU U
TPUBHUAJIbHBIX HA3BAHUM JJIs
COCTaBJICHUSI XUMUYECKUX
(dbopMyI IByXaTOMHBIX
COCIMHEHUM (OKCUJIOB,
Cynb(GUA0B, TUAPUIOB | T.I1.) U
JOPYTUX HEOPraHUYEeCKUX
COEIMHEHUM OT/IeNbHBIX KJIaCCOB
12 |OKO01 Ilepnoanuecknii 3aK0H U | XapakTepu30BaTh 1. Tect «Metanmueckue /
OK 02 tabmuna J[.1. XUMHYECKHE DJIEMCHTHI B |HEMETAJTMICCKUE CBOMCTBA,
Ne | OK/TIK | Monyas/Pa3nen/Tema Pesyabrar 00yuenus THnbI OLEHOYHBIX
MeponpUATHIA
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Meuneneesa

COOTBETCTBHUHM C X
MTOJIOKEHHEM B
MEePUOANYECKON CUCTEME
XUMUYECKHX DJIEMEHTOB
JI.1. Menneneera

ANEKTPOOTPULIATEEHOCT 1
CPOZICTBO K DJIEKTPOHY
XUMHUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX JICKTPOHHBIM
CTPOCHHEM U TOJIOKECHUEM B
MIEPHUOJUYECKON CUCTEME
XUMH4YecKux 3nemerTos ..
MeneneeBay.

2. IIpakTHueckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMUUYECKUX
AJIEMEHTOB U MEPUOTUICCKIM
H3MEHEHHEM CBOICTB
XUMHYECKUX DJIEMEHTOB U UX
COCIMHCHUM B COOTBETCTBHU C
nonoxxenuem [lepuoanueckoit
cucTeMe.

3. IIpakTHKO-OPHUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHUs HA
XapaKkTepU3alui0 XUMUYECKUX
2IIEMEHTOB: «MeTammyeckue /
HeMeTaJlIInd ecKe CBOMCTRA,
ANEKTPOOTPULIATENEHOCT 1
CPOJICTBO K 3JICKTPOHY
XHMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX JICKTPOHHBIM
CTPOEHHEM U TIOJIOKEHHEM B
MIEPUOJNYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB

.. MenneneeBa»

2 Paznen 2. Xumnueckue (XapakrepuzoBathb Tunsl |Konrpoabnas paéora
peakuuu XMMHUYECKHX peaKuuii «CTpoeHne BemecTsa u
XHMHUYeCKHe PeakIum)
2.1 [OKO01 THIBE XUMHIYECKUX CocTaBisTh peakuuu 1. 3agauu Ha cocTaBIeHHE
OK 04 peakiuii COCIMHEHMUSI, Pa3JIOKEHUs, |YpaBHEHUI peakluid:
oOMeHa, 3aMellleHus, — COGAMHEHHS], 3aMEIICHNUS,
OKHCIIUTEIbHO- pas3noxeHusi, o0OMeHa;
BOCCTAHOBUTEIIbHBIE — OKHUCITUTENBHO-
peaxiuu BOCCTAaHOBUTEIBHBIX PEAKIIHH C
MCIIOJIb30BAaHUEM METO/1a
AIIEKTPOHHOTO OanaHca.
2.3a1a4u Ha pacyeT MacChl
BELLECTBA UK 00BEMA
Ne | OK/MK | Monyas/Pa3nen/Tema Pe3yabTar 00yuenns Tunbl OHEeHOYHBIX

MepOnpusITHIA
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ra30B 10 H3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MAcCe UM 00BbEMY
OJTHOT'O U3 Y4aCTBYIOIINX B
peaKkiuy BEMIECTB; pacyEThl
Macchl (00bEMa, KOJIMYeCcTBa
BEIIECTBA) NPOAYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
pUMecH

2.2

DJIEKTPONUTHYECKAS
IYICCOIIMAIINSA U HOHHBIN
o0MeH

CocTaBisATh ypaBHEHUS
XUMHUYECKUX peaKuu
MOHHOI0 OOMEHaA ¢
y4acTHEM
HEOPraHWYECKUX BEIIECTB

1. 3agaHus Ha COCTaBICHHE
MOJIEKYJIIPHBIX U MOHHBIX
peakui ¢ ydaCcTHEM KHUCIIOT,
OCHOBAHHUM U COJICH,
YCTaHOBJICHUE W3MEHECHUS
KHCIIOTHOCTH CPEIbl

2. JJabopaTtopHas padota "Tumsr
XUMUYECKUX peakiui"”

3.1

OK 01

Pa3nen 3. CTpoenne u
CBOIiCTBA
HEOPTraHNYeCKHX
BeIECTB

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIIECTB

HccnexoBarhb cTpoeHUE U
CBOICTBa
HEOPraHNu4YecKux
BellIecTB

Knaccudunuponatsb
HEOpraHU4ecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOEHUEM

KounrpoJabHnas paGora
«CBOHCTBa HEOPraHUYEeCKHU X
BeleCTB

1. Tect «HomeHkatypa u
Ha3BaHUE HEOPraHUYECKUX
BELIECTB UCXO/S U3 UX
XUMHUYECKON POpMyITbI WK
COCTaBJICHHE XUMUYECKON
(hOpMYITBI HCXO/S U3 HA3BAHUS
BEILIECTBA 10 MEXKTYHAPOIHOMN
WJIA TPUBUATBHOMN
HOMEHKJIAType».

2. 3amavu Ha pacyeT MaccOBOU
JO0TH (MacChl) XUMHYECKOTO
sIIeMEeHTa (COeTMHEHUs) B
MOJIEKYJIe (CMecH).

3. [IpakTHueckue 3a7aHus 11O
KJIaCCH (PUKAIIMU, HOMEHKJIAType U
XUMHUYECKUM (opMysiaM
HEOPraHWYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTuueckue 3a1aHus Ha
ONpeIeICHNE XUMUYECKON
AKTHBHOCTH BEII[ECTB B
3aBUCUMOCTH BUJAa XUMUYECKON
CBSI3M U TUIA KPUCTAITUYECKOU
peleTKu

OK/IIK

Monyab/Pa3znen/Tema

Pe3yabTar 00y4yenust

Tunol oeHOYHBIX
MepOnpusITHIA
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3.2 |OK 01 OU3NKO-XUMUYECKUE VYcranaBnuBaTh 1. Tect «OcobennocTu
OK 02 CBOMCTBA 3aBUCUMOCTH (PH3UKO- XAMHYECKHUX CBOMCTB OKCHJIOB,
HEOPraHUYEeCKUX XUMHUYECKUX CBOMCTB KHCJIOT, OCHOBAHUH, aM(pOTEPHBIX
BEIIIECTB HEOPraHWYECKUX BEIIECTB |TUIPOKCUIOB U COJICH.
OT CTPOEHHS aTOMOB U 2. 3a1aHus HA COCTaBJICHUE
MOJIEKYJI, a TAK)KE THUIIA YPaBHEHUI XUMHYECKUX PEAKIINI
KPUCTAJUTMYECKOM C Y4aCTHEM IIPOCTHIX U CIIOKHBIX
pelIeTKu HEOPraHWYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIUIOB H
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHHI 1 aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOMCTBA M CIIOCOOBI MOJTYYEHUSI.
3. [IpakTHKO-OpUEHTHPOBAHHBIC
TEOPETUYECKUE 3aJaHusI Ha
CBOMCTBA U MOJy4YEHHE
HEOPraHUYECKUX BEIIECTB
33 [OKO01 WNnentudukanus Hccnenoath 1. [IpakTUKO-OPUEHTHPOBAHHBIC
OK 02 HEOPraHUYEeCKUX KauyeCTBEHHBIE PEaKIIUKU  [3a7aHUs 10 COCTABICHUIO
OK 04 BEIIECTB HEOPraHWYECKUX BEIIECTB |XMMUYECKHX PEaKIUil C ydacTuemM
HEOPraHWYECKUX BEIIECTB,
Ne | OK/IK | Monyas/Pasnen/Tema Pe3yabTar 00yuenus THIbI OLEHOYHBIX
MepoNnpUsATHI
MCIOJIb3YEMBIX JIJISI UX
UIeHTH(UKAIINH.
2.JlaboparopHas pabora:
“UneHTHPUKAIAS
HEOpPraHWYECKUX BEIIeCTB”
4 Paznea 4. Ctpoenueu |UccaenoBarhb crpoenue u [KonTposabHasi pabora
CBOMCTBA cBOlcTBa oprannvyeckux |«CTpoeHue U CBOMCTBA
OpPraHu4ecKHuX BellleCTB OPraHu4ecKMX BelecTB)»
BellecTB
41 |OKO01 Knaccugukanus, Knaccugpunuposatsb 1. 3ananus Ha cocTaBieHUE
CTpOEHUE U OpPraHUYECKHE BEIIECTBA B |HA3BAHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHH C UX COEIMHEHMI M0 TPUBUAIBHOMN WIIH
OpPraHUYECKUX BEUIECTB |CTPOCHUEM MEXTyHapOIHON

CHCTEMaTH4eCKO HOMEHKJIAaType.
2. 3aiaHus Ha COCTABIICHHUE
TIOJTHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (GOpMYJ
OpPraHWYeCKUX BEIECTB
OT/ENBHBIX KIJIACCOB.

3. 3agauu Ha onpeeIcHue
npocTeiiei GopmMyJisl
OpraHMYECKOW MOJICKYIIBI, U CXO/ISI
13 JIEMEHTHOTO cocTaBa (B %)
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42 |OK 01 CaoiicTBa opranuuyecKux | Y cTaHaBJIMBaTh 1. 3ananus Ha cocTaBieHUE
OK 02 COCIUHEHUN 3aBUCUMOCTb (PH3HKO- YPaBHEHUN XUMUYECKUX PEaKIIUi
OK 04 XUMHYECKUX CBOWCTB C Y4aCTHEM OpPraHUYECKUX
OpPraHUYEeCKUX BEILIECTB OT |BELIECTB HA OCHOBAHUH HX
CTPOEHUSI MOJIEKYJI coCTaBa U CTPOCHHUS.
2. 3ajaHusl Ha COCTaBJICHUE
YPaBHEHHI XUMHYECKUX PEaKIU,
WJUTIO CTPUPYIOIIUX XUMUUECKUE
CBOICTBA C Y4E€TOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX peaKkui U
TEHETUYECKOM CBS3U
OpPraHWYeCcKHX BEIECTB Pa3HbIX
KJIACCOB.
3. Pacuernbie 3a1aun 1o
YPaBHEHUSIM peakluil ¢ yduacTuemM
OpPraHUYeCKHX BEIIECTB.
4. JlaboparopHas pabora
“IIpeBpallleHHs1 OpraHUYEeCKUX
BEILIECTB IIPU HarpeBaHuu"
Ne | OK/MIIK | Monyas/Pa3znen/Tema Pe3yabTar 00y4yenust Tunbl OHEeHOYHbIX
MepOnpusITHIA
43 [OK 01 WNnentudukanys HccnenoBath 1. TIpakTUKO-OPUEHTUPOBAHHBIE
OK 02 OpPraHUYEeCKUX BEILIECTB, |KAUECTBEHHbIC PEAKIIUN  |3a/JaHUS 10 COCTABICHUIO
OK 04 UX 3HaYCHHUE U OpraHUYECKUX XUMHUYECKUX PEAKIUHN C y4aCTUEM
IIpUMEHEHUE B OBITOBON |COCAMHEHUM OTACIbHBIX  |OpraHUYEeCKHX BELIECTB, B T.4.
U TIPOU3BO/ICTBEHHOM KJIaCCOB UCTOJIBb3YEMBIX JIJISl UX
JESITENIbHOCTHU Y€EJI0BEKa uaeHTH(GUKauu B OBITY U
IIPOMBIIIJIEHHOCTH.
2. JlaGopatopHas pabora:
“Unentudukanus opraHuuecKux
COEMHEHM OTACIBHBIX KJIACCOB”
5 Paszpgea S. XapakrepuszoBarb
Kunernueckue u BJIMSIHUE Pa3JINYHBIX
TepMOAUHAMHMYECKHE ((PAKTOPOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTH
NMPOTEeKAHUS XMMHYECKHX peaKnuil
XHMHUYECKHUX peaKkiui
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5 |OKO01 CKOpOCTh XUMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XMMUYECKOE |BJIMSAHHE KOHLEHTPALUA |TEOPETUYECKUE 3aJaHus Ha
paBHOBECHE pearupyronux BEMmecTB U |aHanmu3 (pakTopoB, BIAMSIONIMX Ha
TeMIepaTypbl HA CKOPOCTb |U3MEHEHUE CKOPOCTH XUMHYECKOU
XUMHUYECKUX PEaAKIUM peakuuu. [IpakTuko-
XapakTepus3oBaTh OpPUEHTHUPOBAHHBIC 3a/IaHMsI HA
BIIUSIHUE U3MEHEHUS npuMeHeHue npunmnuna Jle-
KOHIIeHTparuu BemectB, |lllarenbe nis HaxoxaeHUs
peaxkuu cpeasl u HarpaBJICHUS] CMELIECHUS
TeMIepaTypbl Ha paBHOBECHUS XUMUUECKOU peaKuu
CMEIIleHU e XUMHYECKOTO | aHalmu3 GaKkTOPOB, BIUSIOMNX
paBHOBECHS Ha CMEIICHNE XUMHYECKOTO
paBHOBeECHS

6 HccaenoBars

Paznen 6. PacTBopbl HCTUHHBIEPACTBOPHI €
3a/1aHHbIMH
XapaKTepUCTHKAMU
6.1 |OKO01 [Tonsatue o pactBopax  |PaznuuaTe HCTUHHBIE 1. 3agaun Ha TPUTOTOBIIEHUE
OK 02 pacTBOpbI pacTBOpOB.
2. [IpakTHKO-OpUEHTHPOBAHHBIC
pacueTHble 3aJIlaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
HCIOJIb3yeMbI€ B OBITOBOU U
MIPOU3BOICTBEHHOM JESITEIBHOCTH
YeJIoBeKa
Ne | OK/MIK | Moayas/Pa3znen/Tema Pe3yabTar 00yuenus Tunsl o1eHOYHBIX
MepONpPUATHI
6.2 |OK 01 HccnenoBanwme cBoiictB |MccnenoBats usmko- JlaboparopHas pabora
OK 04 pacTBOpoB XMUMHUYECKUE CBOKCTBA “IIpuroroByieHuEe pacTBOPOB”
HMCTUHHBIX PACTBOPOB

Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/leP KaHMe (COep KaHNe TPUKJIATHOTO MOTYJIs)

7 Pasznen 7. OuennBaTh mocjaeACTBHUs |3anuTa Keiica (¢ yueTom
Xumusi B ObITY U OBITOBOI U Oynymeii npogeccuoHAIbHOM
MPOMU3BOICTBEHHOM NMPOU3BOICTBEHHOM AesiTeJIbHOCTH)

AesiTeJIbHOCTH AesITeJIbHOCTH YeJIOBEKa

YJeJI0OBEKA C MO3UINH
JIKOJIOTHYECKOH
0e30IacHOCTH
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OK 01
OK 02
OK 04
OK 07
K11
K 1.2
K14

Xumus B ObITY U
IIPOU3BOICTBEHHOM
NeATeIbHOCTU YeNIOBeKa

O1eHuBaTh ITOCIIEACTBHA
OBLITOBOI U
MPOU3BOJICTBEHHOMN

eI TeNIbHOCTHY YEeJI0OBEKa C
MMO3HUIINH DKOIOTrHIeCKOM
0e30ImacHOCTH

Keiic (c yuerom Oyaymieit
npohecCHOHATLHOM
JeSTEIIbHOCTH )

Bo3MoKHBIE TEMBI KEMCOB:

1. ITorennenue kauMaTa u
BBICBOOOXKJCHHME T'a30BBIX
THUAPATOB CO JHA OKEaHa.

2. Bynyume matepuasl 11 aBUa-
, MAIlIMHO- U IPUOOPOCTPOCHHUS.
3. HoBble MaTepuasibl s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MPENapaToB
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