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IMosicuuTennLHAaA 3alHCKA

Pabouas mporpamma yue6Hoit quctuminael OY [1.07 XUMUSA npennaznadeHa s U3ydeHus
B I'BIIOY PK «KepueHCKHI TEXHOJOTHYECKUN TEXHUKYM» PEAM3YIOIIEM 00pa30BaTEIbHYIO MPO-
rpamMMmy cpenHero o0miero o0pa3oBaHMs B IpeJiesiax OCBOCHHUS OCHOBHOM MpodeccHoHalIbHON 00pa-
30BaTeNIbHON IpOrpaMMbl cpeaHero npodeccuonanbHoro oopazosanus (OITOIT ITITKPC CIIO) na
6a3e OCHOBHOTO 001Iero 00pa3oBaHMsl MPU MOATOTOBKE KBAIM(UIIMPOBAHHBIX Pa00YHX U CITyKaIUX
o ipoeccun 08.01.25 «Mactep OTACTOYHBIX CTPOUTEIBHBIX U JEKOPATHBHBIX PaOb0T».

OV .07 XUMUS u3yuaercs B obmeodpazoBatenbHoMm nukiae OITOIT CITO momporpamme
[ITKPC mo mpodeccun CIIO 08.01.25 «MacTtep OTAETOYHBIX CTPOUTENBHBIX M JEKOPATUBHBIX pa-
00T» TEXHOJIOTHYECKOTo Ipoduiisi B o0beme 72 yaca.

HporpaMMa pa3pa60TaHa Ha OCHOBC CJICAYIOIIHX HOPMATUBHLIX JTOKYMCHTOB!

—npukaza MunucrtepcTBa obpa3zoBanus u Hayku Poccuiickoit @enepanun ot 17.05.2012 r. Ne 413
«O06 yrBepxkaeHnn PeeparbHOTO rocyIapCTBEHHOTO 00pa3oBaTEeIbHOIO CTaHAApPTa CPEAHErO IMOJI-
HOTO 0011ero 00pa3oBaHus» C U3MEHCHUSIMH, BHECEHHBIMU: IpuKkazoM MunoOpHayku Poccun ot 29
nexabpst 2014 roga Ne 1645; nmpukazom MunoOpHayku Poccun ot 31 gexabps 2015 roma Ne 1578;
npuka3zomM MuHoOpHayku Poccun ot 29 utons 2017 roma Ne 613;

—npuka3a Munnpocseuienust Poccuiickoit @enepauyu ot 11 nekadps 2020 r. Ne 712 «O BHeceHuH
n3MeHeHni B HekoTopsie @I'OC o0miero 00pa3oBaHus IO BOIIPOCAM BOCITUTAHUS,

—pacnopsbxkeHus Munmnpocsemienus: Poccuiickoit @enepanuu ot 30 anpens 2021 r. Ne P-98 «O6
yrBepxkaeHnr KoHuenuu npenogaBanust o011eo0pa3oBaTebHbIX JUCHUILIMH ¢ y4€TOM npodeccu-
OHAJIbHOM HANpaBJIEHHOCTH MPOrpaMM CPeJHEro Mpo(ecCHOHANbHOr0 00pa3oBaHMsl, pealu3yeMbIX
Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUsM;
nuchMa JlenapraMeHTa rocyJapCTBEHHOM MOIMTHKY B chepe moaAroToBku padouux kaapos u AI1O
MunucrepcTBa obpazoBanus M Hayku Poccuiickoit ®deneparu ot 17.03.2015 Ne 06- 259 «O
HaIpaBJIeHUU A0pabOTaHHBIX PEKOMEHAALMN [0 OpraHM3alliy MOJIyYeHHUs cpelHero ooduiero oodpa-
30BaHMs B Mpeieax OCBOCHUs 00pa30BaTENbHBIX IPOrpaMM CpeJHEro npodeccuoHalbHOro 06pa3o-
BaHHS Ha 0a3e OCHOBHOTO OOIIETr0 OOpa3oBaHUsI C Y4eTOM TpeOOBaHHM (eaepanabHBIX Tocyaap-
CTBEHHBIX 00pa30BaTEJIbHBIX CTAHJAPTOB M IOJy4aeMOM CHELHMAIbHOCTH CpEeIHEero mpodeccuo-
HaJLHOTO 00pa30BaHUY;
—nucbMa MUHHUCTEPCTBO HayKH M BbIciiero oopasoBanus Poccuiickoit @eneparuu ot 20 urons 2020
r. Ne 05-772 «IHCTpYKTHBHO-METOANYECKOE MHCbMO MO OPraHU3alliy MPUMEHEHHUS COBPEMEHHBIX
METOJIMK U MpOorpaMM MpernoiaBaHus 1o o0Ieo0pa3oBaTeNbHbIM JUCIUILIHHAM B CUCTEME CPEAHETO
npoeCCHOHATLHOTO 00pa30BaHMs, YUUTHIBAIOIINX 00pa3oBaTeiIbHbIe MOTPEOHOCTH O0YJAIOIIUXCS
o0pa30BaTeNbHbIX OpPraHU3alUi, peaTu3yIoIIUX MPOrpaMMbl CPEIHEro MpogeccHoHaIbHOro obpa-
30BaHU;
—®I'OC CIIO mo mucema Munnpocsemenust Poccuiickoit @enepanum ot 30 aBrycra 2021 r. Ne
05-1136 «O HampaBiIeHWHM METOAMK TPENOIaBaHUs MO 00mEe00pa3oBaTeNbHBIM (00s3aTEIbHBIM)
JTUCLUIUINHAM;
—IpUMEpPHON MporpamMmbl 00111€00pa30BaTEIbHON YUeOHOM AUCIMITIIMHBL «XUMUSD» Ui Ipodeccuo-
HaJbHBIX 00pa3oBaTelbHbIX opraHu3auuil (YTBepxkaeHo Ha 3acenanuu CoBeTa IO OLIEHKE KayecTBa
IPUMEPHBIX PabOYMX MpPOrpaMM oO0IIe00pa30BaTENLHOTO U COLUAIBHO-TYMAaHUTAPHOTO IIMKJIOB
cpennero npodeccuonaabHoro oopazoBanus [Iporokon Ne 14 ot «30» HOsIOps 2022r1.),

@I'OC CIIO no npodeccun 08.01.25 MacTtep OTAEIOUHBIX CTPOUTENBHBIX U IEKOPATUBHBIX padoT,

YTBEPKACHHOTO MpHKa3zoM MuHucTepcTBa o0pa3zoBaHus U Hayku oT 19 nexabps 2016 1. Ne 1545.

paboueii mporpammbl Boctiutanus ['BIIOY PK «KepueHckuil TEXHOTOTHYECKHIT TEXHUKYM.
Nzyuenne yueOHoi nucuumumnbl OYJ1.07 XUMMU S 3aBepiuaeTcsi MpOMEKYyTOUHOM aTTecTaluel B
dhopme nuddepeHIMpoBaHHOTO 3a4eTa.



1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCITATIJIMHBI OY1.12 XUMUA

1.1. Ob6sacTh NPpUMeHEeHHUs TPOTPAMMBI

Pabouas mporpamma yueOHOH AMCHUIIMHBI SBISETCS YAaCThIO OCHOBHOM IMpO(ecCHOHATBbHON
obpazoBaTensHOU nporpammsl (nanee OIIOIT) nmporpaMmbl MOArOTOBKY KBaTM(PULIMPOBAHHBIX pado-
qux, cryxkamux B cooTBeTcTBUU ¢ ®I'OC mo mpodeccun 08.01.25 Macrep OTHETOYHBIX CTPOH-
TEIBHBIX U JEKOPaTUBHBIX pa0oT, BXomsmeld B ykpynmHEHHY0 Tpynmy 08.00.00 TexHuka u TeXHOIO0-
THH.

1.2. MecTo ITMCUMIUIMHBI B CTPYKTYpPe OCHOBHOW NpodecCHOHATBHOH 00pa3oBaTe/bHOI
nporpammbl. O6meoOpa3oBaTenbHas AUCUUIUIMHA «XUMHEs» HU3ydaeTcsi Ha 0a30BOM ypoBHE B 00-
111e00pa30BaTeIbHOM LIUKJIE y4eOHOro IlaHa OCHOBHOM IpodeccnoHaabHON 00pa3oBaTenbHOM mpo-
rpaMMbl yKpynHeHHo# rpynnsl 08.00.00 TexHuKa U TEXHOIOTHH.

Tpyn0eMKOCTh TUCIMITIMHBI «XUMHS» Ha 0a30BOM YpOBHE COCTaBIIsIET 72 yaca, U3 KOTOPBIX

64 gaca — 6a30BbIi MOAYTH (6 pa3aenoB) U 8 4acoB — MPHUKIATHOW MOAYIB (1 pa3men), BKIIOYArOIIHiA
MIPaKTUKO-OPUEHTUPOBAHHOE COZepkKaHNe KOHKPETHOM mnpodeccuu.

[IpukiagHoit MOAy/Ib BKJIIOUAET OAMH pasaen. Pasnen 7 « XuMus B ObITY M TPOU3BOCTBEHHOMN
NeSITEeIbHOCTH YeNOBEKa» peaiu3yercs Uisi BceX mpodeccuil Ha marepuane KeicoB, CBS3aHHBIX C
9KOJIOTHUECKON 0e30MacHOCThIO U OLEHKOM MOCIeACTBUI OBITOBOM M MPOU3BOJICTBEHHOM A€ATEb-
HOCTH, IO OTpacisiM Oynyiiel npodecCuoHaIbHOM e TeNbHOCTH 00yYaroMXCs.

1.3. Hean u 3a1a4u JUCHUIUIHHBI - TPeOOBaHHUS K pe3yJbTaTaM OCBOEHUsI Y4eOHOI Tuc-
IUIIMHBbI. DOpMUPOBAaHKE y CTYJIECHTOB MPEICTABICHHUS O XUMUYECKOW COCTAaBJISIFOIICH €CTECTBCH-
HO-HAyYHOW KapTUHBI MHpPa KaK OCHOBBI NPUHSATHUS PEIICHUN B KU3HEHHBIX M TPOM3BOICTBCHHBIX
CUTYaIUsIX, OTBETCTBEHHOTO TIOBEJICHHUS B IPUPOIHOM cpejie.

3agauu AUCHMILINHBI:

1) chopmupoBaTh HOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHX MPOIIECCOB U SBIIE-
HUN B OKpY)KaloIlel cpefie, eTOCTHOM HaydHON KapTUHBI MHpA, B3aUMOCBSI3U U B3aMMO3aBHCUMO-
CTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIIATH (POPMYIIBI HEOPTAHMYECKUX U OPraHMYECKUX BEIICCTB, YpaBHE-
HUS XUMUYIECKUX PEAKIHA, OOBSICHATh UX CMBICI, HHTEPIPETHPOBATH PE3YIbTAThI XUMUUYECKUX IKC-
MIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHHUS MPOCTEHINNX XMMHUYECKUX IKCHEPUMEHTATbHBIX HC-
CIIEIOBAaHUM C COONIOJIEHUEM MpaBUJI OE30MAaCHOTO OOpaIIeHHs C BEIIECTBAMHU U JIaOOpaTOPHBIM
00opy/noBaHUEM;

4) pa3BUTh YMEHUS HCIOJNH30BaTh MHPOPMAIIUI0 XUMUYECKOTO XapaKTepa U3 pa3lu4yHbIX HUC-
TOYHUKOB;

5) copMupoBaTh YMEHHUS MIPOTHO3UPOBATH IMOCIICACTBUS CBOCH ACSITEILHOCTH U XUMHUYCCKUX
MIPUPOJIHBIX, OBITOBBIX W TPOU3BOJICTBEHHBIX IPOIIECCOB,;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHIKCHHHA XUMHUYECKOW HAYKW M TEXHOJOTHUU
JUTSL Pa3BUTHUS COIMATILHONM 1 TIPOU3BOJICTBEHHOM cdep.



1.4. IlnanupyeMble pe3yJbTaTbl 0CBOCHHS 0011e00pa3oBaTe1bHON AMcuMIIMHBI B c00TBeTcTBHU ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO

Koa n Hanme-
HOBaHue op-

l'[.nalmpyeMbIe PeE3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI

MHpPYyeMbIX O6ume’ JIMcuunaMHapHbie’
KOMIIeTeHIN I
OK 01. Beibu- | B yacTu Tpy/10BOro BOCHUTAHHSA: - BJIAJICTh CUCTEMOM XMMHMYECKHUX 3HAHUHM, KOTOpPas BKIIIOYAET: OCHOBOIIOJA-

paTh CIIOCOOBI
penieHus 3a1a4
npodeccuo-
HaJILHOU Jies-
TEIbHOCTH
MPUMCHHUTEIHHO
K pa3INuHbIM
KOHTEKCTaM

- TOTOBHOCTh K TPYIy, OCO3HAHHUE LIEHHOCTH Ma-
CTEepCTBa, TPYI0IIO0UE;

- TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIO-
TMYECKON M COLMAIIbHOW HANpaBJIECHHOCTH, CIIO-
COOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CaMO-
CTOSITEJILHO BBITIOHATH TaKYIO JESTEIHHOCTD;

- UHTEpeC K pa3auydHbIM chepam mpodeccuoHalb-
HOM NeITeILHOCTH,

OBiageHne yHMBEPCAJIBHBIMH Y4e€OHBIMH I10-
3HABATEJIbHBIMU J1eHCTBUAMM:

a) 0a3oBble JOrn4ecKue AeiicTBUA.

- CaMOCTOSITETTbHO (hOPMYJIUPOBATH M AKTYaJIU3H-
poBaTh MpobiemMy, paccMaTpuBaTh €€ BCECTOPOH-
HE;

- yCTaHaBJIMBATh CYILIECTBEHHBIM MPU3HAK WIH
OCHOBaHUS JUIsl CpPaBHEHHS, KilacCHU(pUKAIUU U
00001IeHHS;

- OTpENENATh IENN JACSITeIbHOCTH, 3aJaBaTh Ia-
pamMeTpbl U KPUTEPUU X JOCTHIKECHHS;

- BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBBHI B JACSITEIBHOCTH, OIICHU-
BaTb COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLICHU-
BaTh PUCKH MMOCJICACTBUN JCSITEIBHOCTH;

raronye MOHATHS (XUMHYECKHM SJEMEHT, aTOM, JJIEKTPOHHAas 000J0YKa
atoma, s-, p-, 0-3JIeKTpOHHBIC OpOUTAIM aTOMOB, MOH, MOJICKYJa, BaJICHT-
HOCTb, 3JIEKTPOOTPULATENBHOCTb, CTEINEHb OKHUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBINH 00BEM, YIIepOIHBINA CKeNeT, PYHKIHO-
HajbHas Tpylnna, pagukai, U30MepHsi, U30MEpPbl, TOMOJIOTMYECKUHN psl, TO-
MOJIOTH, YTJIEBOJIOPO/IbI, KUCIOPOI- U a30TCOAEpKALLUE COETUHEHMS, OHO0IIO-
TMYECKH aKTHBHBIC BELIECTBa (YIJIEBOMBI, JKUPBI, OCIKH), MOHOMEp, MOJIH-
Mep, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS, KpUCTAIIIAY e-
CKas  pelleTka, THUMNbBl  XUMHYECKHX  peakiuil  (OKUCIUTEIbHO-
BOCCTAaHOBUTENbHBIE, 3K30-U IHAOTEPMUUYECKUE, pEaKLIUU NOHHOTO OOMEHa),
pacTBOP, JIEKTPOIUTHI, HEIIEKTPOJIUTHI, JICKTPOIUTHUECKAsT TUCCOLUALNS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEAKLIUN, XUMHUECKOE
paBHOBECHE), TEOPUH M 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHHUSI OpraHuye-
ckux BemectB A.M. bytiiepoBa, Teopus 3JIEKTPOITUTUYECKON AUCCOIUALINH,
nepuonundeckuii 3akon [I.M. MenzaeneeBa, 3aKOH COXpaHEHUsI MACChI), 3aKO-
HOMEpPHOCTH, CUMBOJINYECKUHN S3bIK XMMMHU, (PAKTOJIOTMUECKHUE CBEIACHHS O
CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30IaCHOM HUCIIOJIb30BAHUU BAXKHEHUIIINX
HEOPraHUYECKUX W OPraHMYECKHX BELIECTB B OBITY M NMPAKTUYECKOHN naes-
TEJIbHOCTH YEIIOBEKA,

- YMETh BBISABIIATH XapaKTEPHbIC PU3HAKA U B3aUMOCBSI3b U3yYEHHBIX IOHS-
TUW, NPUMEHATh COOTBETCTBYIOIIME IOHATHS IIPU ONMCAHUM CTPOCHUS U
CBOMCTB HEOPTAHMYECKUX M OPraHUYECKNX BEIECTB U MX MPEBPAIICHUI; BbI-
SIBJISITh B3aUMOCBA3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U IIPEICTABICHUAMU
JPYTUX €CTECTBEHHOHAYYHBIX NTPEIMETOB;

YKas3eBaTCA JIMUHOCTHHIE M MeTalpeIMeTHBe pesynbTaTel m3 I'0OC COO

bopMupyeMmele oOmeobpasoBaTeNIbHOY OUCLUUIIIIMHON

IVicUMIIIIMHAPHEIE

(mpenmeTHEE)

(B mocinenmHeM pemakuum ot 12.08.2022)

Pe3yipTaTe YyKa3BEBaklnTCA B COOTBETCTBUU C MeTO,HMKOVI npernonaBaHMAa OUMCLUUITIJIMHBL

B OTIJIaroJibHOM Qopwme,



- pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE TPU pelie-
HUU KU3HEHHBIX POoOIeM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

- BJIQJIETh HABBIKAMU Y4e€OHO-HCCIIEIOBATENLCKON
Y MPOEKTHOM JEeSATEIbHOCTH, HABBIKAMH pa3perie-
HUS 1Ipodiiem;

- BBISIBJISITh PUYUHHO-CJICICTBEHHBIC CBSI3H U aK-
TyaJIU3UpOBaTh 3aJlayy, BBIJBUTaTh TUIOTE3Y €€
pelIeHUs, HAXOIUTh apryMEHTBhI JI JOKa3aTelb-
CTBa CBOMX YTBEPXKJECHUM, 3a]1aBaTh apaMeTPhl U
KPUTEPUH PEIICHUS;

- aHaJM3UPOBATH IOJYYEHHBIC B XOJAE pEIICHUs
3a/1a4ud  pe3yJbTaThl, KPUTUUYECKU OLIEHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBHUSIX;

- YMETh MEPEHOCUTH 3HAHUSI B TTO3HABATEIIbHYIO U
MPAKTHYECKYIO 00JaCTH KUZHEIEATEIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHMS U3 PA3HBIX MPE-
METHBIX 00/1acTel;

- BBIIBUTATh HOBBIE HJIEW, MpeJyiaraTb OPHUTH-
HaJIbHBIE MOIXO/IbI U PEUICHUS;

- CIIOCOOHOCTH X HCIIOJIL30BaHUS B ITI03HABA-
TEJIbHOW U COLIMATIbHOM IIPAKTUKE

- YMETh MCHOJIb30BaTh HAMMEHOBAHUS XUMHYECKUX COCAMHEHUN MEXyHa-
POIHOIO COKO3a TEOPETUYECKOM M NPUKIAAHOW XHMHM M TPHUBUAIbHBIC
Ha3BaHMs BAKHEHIINMX BELIECTB (STUJICH, alleTUJIeH, IIuuepuH, ¢peHom, Gop-
MaJIbJETUJl, YKCYCHasi KMCIIOTA, [JIMLUH, YrapHbId ra3, yrieKUCIbII a3, aM-
MHaK, TaiieHas U3BeCTh, HeralmieHasi H3BeCTh, MUTheBas CoJla M IPYTHx), CO-
CTaBJIATh (bOpMy.HBI HCOPTraHNYCCKUX U OPraHNYCCKUX BCHICCTB, YPABHCHUA
XUMHUYECKHUX PEaKIHi, OOBACHATh UX CMBICI; MOATBEPXKAATh XapaKTepHbIE
XUMHUYECKHE CBOICTBa BCHICCTB COOTBCTCTBYIOLIMMHU OBKCICPUMCHTAMU U
3alUCSIMU YPaBHEHUN XUMHYECKUX PEAKIIHI;

- YMCTb YCTAHABJIMBATH MPUHAJIC)KHOCTH HU3YUYCHHBIX HCOPraHMYCCKUX H
OpPraHMYECKUX BEUIECTB K OMPEAENICHHBIM KJaccaM U IpymraM COCIUHEHHM,
XapaKTCPU30BaTh UX COCTAaB U BayKHEHIIIE CBOfICTBa; OMpCaACIAATL BUAbI XU-
MUYECKUX CBA3€H (KOBaJICHTHAs, MOHHAS, METa/NIn4YecKasi, BOJAOPOHAs ), TH-
bl KPUCTAIMYCCKUX PCHICTOK BCHICCTB, KJIaCCI/ICbI/IIII/IpOBaTI) XUMHUYECKHUEC
peakuuu;

- chopMHpOBATh MPEACTABICHUS: O XUMHYECKON COCTABIISIONICH €CTECTBEH-
HOHAyYHOM KapTHHBI MHUPA, POJIM XMMHUHU B MO3HAHUU SIBICHUI NMPUPOIBI, B
(OpMHUPOBAHUN MBIIUICHUS W KYJIBTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOIUMOM sl pelIeHrs MPAKTHUECKHUX 3a7a4 U 3KOJIOTH-
4eCKU 00OCHOBAHHOT'O OTHOLIEHHS K CBOEMY 37I0POBbIO M PUPOIHOM CpPEE;
- YMETh MPOBOJUTH PacyeThl 0 XUMUYECKHM (opMysIaM U YPaBHEHHUSIM XH-
MHNYCCKUX peaKuHﬁ C HCIIOJIb30BaHUEM (1)I/ISI/IT-ICCKI/IX BCJIMYMH, XapaKTCpU3y-
IOLIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJllbHbIE
YCIJIOBUS1) Ta30B, KOJUYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIE XUMUYeE-
CKH€ 3HAaHUS JUIsl IPUHATHS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYalMsIX,
CBA3aHHLBIX C BCIICCTBAMHA U UX IPUMCHCHUCM

OK 02. Uc-
HI0JTb30BaTh CO-
BpPEMEHHbIE
CpezcTBa IOoucC-
Ka, aHaJIM3a u
UHTEPIpETauN
UHPOpPMALIUU U
uH(pOpMaIMOH-
HbIE TEXHOJIO-

B 00s1acTH HEHHOCTH HAYYHOI'O MMO3HAHUSA:

- c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBET-
CTBYIOILIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS
HayKH U OOIIECTBEHHOH NMPaKTUKH, OCHOBAHHOTO
Ha JMajore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3Ha-
HUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHME SA3BIKOBOM M UUTATEIbCKON
KYJIBTYpPbl KaK CpeACTBa B3aUMOJCHCTBUS MEXKIY
JIIOJIbMU U TTO3HAHUS MUDA,

- YMETb IUIAaHUPOBATh M BBIOJIHATh XUMHUECKUI 3KCIIEPUMEHT (IIpeBpalie-
HHUsI OPTaHWYECKUX BEUIECTB IPU HArpeBaHUM, MOJYyYEHHUE ITUICHA U U3yde-
HHE €r0 CBOMCTB, KAYECTBEHHBIC PEaKIMU HA albJCTUJbI, KpaxMai, YKCycC-
HYIO KHCIIOTY; JeHarypamus OeJKOB IpU HarpeBaHUH, LIBETHbIE PEAKLUU
0€JIKOB; MPOBOJIUTH PEAKIIMM MOHHOTO OOMEHa, OINpeNeNiTh Cpely BOJIHBIX
pacTBOpPOB, KauyeCTBEHHBIE DPEAKIMM Ha cyibdaT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KaTUOH aMMOHUS; PEIIATh HKCIIEPUMEHTAIbHBIE 3a/1a4u 10 Te-
MaMm "Mertamibl" u "Hemetamisl") B COOTBETCTBUM C NMpaBUIAMH TEXHUKU
0€30IaCHOCTH NP OOPAIIEHUH C BEIIeCTBaMU U Ja00paTOPHBIM 000PYA0Ba-




TUH JIJIS BBI-
MOJTHEHUS 3a7a4
npodeccuo-
HaJILHOU Jies-
TEIbHOCTH

- OCO3HAaHUE IEHHOCTU HAyYHOH AEsITeNbHOCTH,
TOTOBHOCTb OCYILECTBJISITH IPOEKTHYIO U HCCIe-
JIOBATEIbCKYIO JIEATEIbHOCTh UHIUBUYaIbHO U B
rpymre;

OBJi1aleHHe YHMBEpPCAJIbLHBIMU Y4YeOHBLIMH I10-
3HaBaTeJbHbIMH /I CTBUAMM:

B) pabdoTa ¢ undgopmanmeii:

- BJIaJIeTh HAaBBIKAMH MOJYyYeHHUS WHPOPMALUU U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSATEIHHO
OCYIIIECTBIISATh MTOMCK, aHAJIN3, CHCTEMAaTU3aLUI0 U
UHTEPIIPETAlUI0 UH()OPMALIUK PA3TUYHBIX BHIOB
1 GOpM IpeCTaBICHHS,

- CO3/1aBaTh TEKCThl B PA3IU4YHBIX (hopmarax c
y4eTOM Ha3HAYeHHs HWHPOPMALUU U IIeJCBOU
ayIUTOPUH, BEIOMpasi oNnTUMabHYI0 Gopmy mpea-
CTaBJICHUS U BU3YyalH3alluH;

- OILICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTH WH-
(dopMmaiuu, €€ COOTBETCTBHE IPABOBBIM U MO-
palIbHO-3TUYECKUM HOPMaM;

- HCIIONBb30BaTh CpEeACTBA HMH(DOPMALMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHI B PEIICHUU KO-
THUTHBHBIX, KOMMYHUKATUBHBIX W OpTraHHU3aIld-
OHHBIX 3aJla4 ¢ COOJII0JIeHuEeM TpeOOBaHUN 3Pro-
HOMMKHM, TEXHMKH O€30IaCHOCTH, THUTHMEHBI, pe-
cypcocOepekeHHsl, TIPaBOBBIX U ATHYECKUX HOPM,
HOpM MH(POPMAIIMOHHOM 0€30TaCHOCTH;

- BIIQJIETh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH,

HUEM; TPEJICTABIATh PE3YJIbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B popme 3a-
MACH YPaBHEHUU COOTBETCTBYIOIINX pEaKIUil U GOPMYyITUPOBATH BHIBOBI HA
OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAJIM3HPOBATh XUMHUYECKYIO MH(DOpPMAIHIO, MOTYIaeMyI0 U3 pas-
HBIX UCTOYHUKOB (CpEICTB MaccoBO MH(OpManuu, cetb HTEpHET U Apy-
rue);

- BJIaJICTh OCHOBHBIMH METOJaMH HAay4HOTO TO3HAHUS BEIIECTB M XUMHUYE-
CKUX sIBJICHUH (HaOII0IeHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI 10 XUMHYECKHM (HOPMYJIaM M YPAaBHEHUSIM XH-
MUYECKUX PEAKINi ¢ MCIONIh30BaHUEM (DU3MUECKHUX BEIUYMH, XapaKTepPH3y-
IOIIMX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOPMaIbHbIC
YCIIOBUSI) Ta30B, KOJUYECTBA BEIECTBA; UCIIOJIb30BATh CHCTEMHBIC XUMUYE-
CKHUE 3HAHUS ISl IPUHATHS PEIICHUI B KOHKPETHBIX JKU3HECHHBIX CUTYAIIHSIX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHECHHEM

OK 04. Db dex-
THBHO B3aHUMO-
JIIENCTBOBATEL U
paboTath B
KOJIJIEKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHO-
CTU U CAMOOIIPEIETICHHUIO;

-OBJIaJICHIE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIbCKOM, IPOEKTHOM M COLMAJIbHOM
JIeSITCIILHOCTH;

OBJjajiecHHe YHUBEPCAJIbHBIMH KOMMYHHKA-

- YMETb IUIAHUPOBATh M BBIIOJIHATh XUMHUYECKHI SKCIIEPUMEHT (IIpeBpalle-
HUSl OPraHUYECKUX BELIECTB IIPU HArpPEBAHUH, MOJTYUEHUE ITUIICHA U U3yYe-
HUE €ro CBOMCTB, KaUeCTBEHHbIE PEaKLMU Ha aJbJIErHJIbl, Kpaxmal, YKCyc-
HYIO KHCJIOTY; JeHaTypalus OeJKOB NpU HarpeBaHUH, LIBETHbIE DPEAKLUU
0eNKOB; MPOBOANUTH PEAKIIMM MOHHOTO OOMEHa, ONpEAessTh CPeay BOIHBIX
pacTBOpOB, KadeCTBEHHBbIE peakIMM Ha cyiabdar-, KapOOHAT- U XJOpU-




THBHBIMH /1e/iCTBUSIMH:

0) COBMeCTHas 1eSITeJIbHOCTD.

- IIOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KO-
MaH/IHOW ¥ MHIUBUAYaJIbHON paOOTHI;

- NPUHUMATh LEIU COBMECTHON JESTENbHOCTH,
OpraHU30BBIBATh U KOOPJAUHUPOBATH JACHCTBUS IO
€€ JIOCTMKEHHUIO: COCTaBJATh IUIaH JIEWCTBHIA,
pacrpenenarb poiau ¢ y4eTOM MHEHHM y4acTHH-
KOB 00CYKJaTh pe3ylbTaThl COBMECTHOU pabOThI;
- KOOPJMHHUPOBATh U BBINOIHATH pabOTy B YCIO-
BUSAX pEaJbHOT0, BUPTYaIbHOTO U KOMOHHHPO-
BaHHOT'O B3aMMOCHCTBHS;

- OCYLIECTBJISITh MMO3UTUBHOE CTPATErMYECKOE I10-
BEJICHHE B PAa3JIMYHBIX CHUTYalUsIX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHHE, ObITh WHHUIIUATHB-
HBIM

OBjaieHHe yYHHBEPCAJIbHBIMH PeryJsiTUBHbI-
MU JeHCTBUSIMU:

) NpUHSITHE Ce0s U APYTUX JIO/Iei:

- MPUHUMATh MOTHBBI U apTyMEHTBI JPYTUX JIIO-
JIed TpU aHaJIU3€ Pe3yabTaTOB ACSATEIbHOCTH;

- MPU3HABaTh CBOE MPABO W MPABO JPYrUX JIIOEH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TO3H-
IIUU JPYTOro YeJOBEKa;

aHMOHBI, HA KaTUOH aMMOHUS; pelllaTh YKCIEPUMEHTAJIbHbIE 3a/la4l 110 Te-
MaM "Mertamibl" u "Hemetamisl") B COOTBETCTBUM C NpaBUIAMHM TEXHUKU
0€30I1aCHOCTH NP OOPALIEHUH € BELIeCTBaMH U J1a00paTOpHbIM 000pyA0OBa-
HUEM; TPEACTABIATh PE3YIbTaThl XUMHUYECKOT'O SKCIIEPUMEHTa B Gopme 3a-
MIUCH YPAaBHEHUI COOTBETCTBYIOLIUX peaKIUi 1 GOpPMyIHpOBaTh BBIBOBI Ha
OCHOBE 3THX Pe3yJIbTaTOB

OK 07. Copneii-
CTBOBATh CO-
XPaHCHUIO
OKpY’KaIOIIEeH
cpenbl, pecyp-
cocOepeKeHuIo,
MPUMCHSITh
3HaHUA 00 W3-
MEHCHHH KJIH-
Mara, MPUHIIH-

B o6J1acTH 3K0/10rM4eCcKOro BOCIIUTAHUS:

- cOpMHUPOBAHHOCTH KOJOTUYECKOU KYIBTYPHI,
MMOHUMAaHUE BJIMSHUS COLIMATbHO-?KOHOMHYECKHX
IIPOLECCOB HA COCTOSIHUE NMPUPOJHOU U COLMAIIb-
HOM cpezbl, OCO3HAHUE TJI00AJTBLHOTO XapakTepa
9KOJIOTHYECKUX TPOOIIeMm;

- IUTAHUPOBAHME W OCYUIECTBIICHUE JECUCTBUU B
OKpYKarollle Cpele Ha OCHOBE 3HAHUS LENei
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBHM, NPUHOCAIIUX

- copMUpOBaATH MPEACTABICHUS: O XUMUYECKON COCTABIISIONICH €CTECTBEH-
HOHAyYHOM KapTHHBI MHUPA, POJIM XMMHUHU B MO3HAHUU SIBICHUI MPUPOIBI, B
(OpMUPOBAHUM MBIIUIEHUS U KYJIbTYPbl JHUYHOCTH, €€ (PYHKIHMOHAIbHOMN
IPaMOTHOCTH, HEOOXOIUMOM ISl pellIeHrs MPAKTHUYECKUX 3a7ad ¥ SKOJIOTHU-
YecKUd 000CHOBAHHOT'O OTHOLIEHHS K CBOEMY 370POBBIO U MPUPOJHON CPELIE;
- YMeTh cOOMI0aTh MpaBUiia YKOJIOTUYECKHU IEIeCO00Pa3HOr0 MOBEACHUS B
OBITY ¥ TPYJOBOM NIEATEIHHOCTH B IIENSAX COXPAHEHHUS CBOETO 37I0POBbS U
OKpY’Kalollled MPUPOJHON Cpelibl; YYUTHIBATh OMNACHOCTh BO3JEHCTBUS HaA
JKHUBBIC OpraHU3MBbl OINPCACICHHBIX BCHICCTB, MOHUMAs CMBICII IMOKA3aTCIIA
MpeAesIbHON JOMYCTUMON KOHLIEHTPAlUU




bl OEePEKITUBO-
r'0 MPOU3BO/I-
cTBa, dhdek-
TUBHO JEHCTBO-
BaTh B UPE3BbI-
YalHbBIX CUTYya-
USIX

BpeJ OKpYXKarollen cpere;

- yYMEHHE [POTrHO3UpPOBaTh HEOJIArONpHUSATHBIC
3KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATD UX;

- pacIIMpEHHE OMNbITa JAESITEIBHOCTU 3KOJIOTHYe-
CKOW HaIpaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEI0OBATENIbCKOM, POEKTHOM U COLIMATIbHOM
JIESATEIbHOCTH;

IIK 3.5. Ob6ec-
HeYnBaTh CO-
OsroficHUE Tpe-
6oBaHMi oxpa-
HBI TpyAa, 0e3-
OIaCHOCTH
KHU3HEIeATEIb-
HOCTH U 3aIlIUTy
OKpY>Karolen
CpeIbl TP BbI-
NIOJTHEHUHT
CTPOUTENBHO-
MOHTQ)XHBIX, B
TOM YHCJIE OT-
JIeTIOYHBIX pa-
00T, peMOHT-
HBIX paloT U
paboT mo pe-
KOHCTPYKIIUHU H
IKCIITyaTaluu
CTPOUTENBHBIX
00BEKTOB

YMeHus : onpenensaTh BpeAHbIe U (UJIM) ONacHbIe
(akTOpBl BO3/IEHCTBHSI TPOU3BOICTBA CTPOUTEIb-
HBIX paboT, UCIIOIB30BaHMS CTPOUTEIHHON TEX-
HUKH U CKJIaJIMPOBAHUS MATEPUAJIOB, U3 U
KOHCTPYKLMH Ha paOOTHUKOB M OKPYKAIOIIYIO
Cpeay; ONpeaelsaTh NepeueHb pabounux MecT, Mo
JeKalMX CIeUalbHOMN OLIEHKE YCIOBHUH Tpya,
OTIpEeeIATh epeYeHb HEOOXOAUMBIX CPE/ICTB
KOJUJIEKTUBHOW M MHAWBUIYaJIbHOW 3alIUTHI pa-
OOTHHMKOB; OTIPENICIIATh NIEPEUCHb PadboT 1Mo obec-
NEeYEeHNI0 0€30I1aCHOCTH CTPOUTEIBLHOM MI0Iaa-
KU; 0OPMIIATH JJOKYMEHTAIUIO 110 UCIIOJTHEHUIO
IIPaBUJI IO OXpaHe Tpy/Ja, TpeOoBaHUM MOKapHOI
0€30I1aCHOCTH U OXpaHbl OKPYXKaroIleil cpeibl




OcBoenne yueOHOro mpeaMera o0ecrneunBaeT JOCTHKEHHE O00yYaroIIMMHUCS CIEAYIOUIUX JIMYHOCTHBIX PE3yJIbTAaTOB peaanu3alui NporpaMMbl BOCIH-
TaHUS:
JIP6. Iposistonuii yBaKeHUE K JIFOJM CTapIIero MOKOJCHHUsS W TOTOBHOCTh K YYAaCTHIO B COLMAIBHOMN MOJIEPKKE M BOJOHTEPCKUX JABUKCHUSX.
JIP10. 3aboTsimuiicss 0 3aliuTe OKPYXKAroIIEi cpeibl, COOCTBEHHON M 4y>KOM O€30IIaCHOCTH, B TOM YHCJIC IU(BPOBOIA.

1.5 PexkomeHayemoe KOJIMUYECTBO YACOB HA OCBOEHHE NMPOTrPaMMbI NIpeaMeTa:
MaKCHUMaJIbHON y4eOHON Harpy3ku oOydaromerocst 72 yaca, B TOM YHCIE:
-00s13aTeNIbHON ayIUTOPHOM Y4eOHOM Harpy3ku oOydaromierocs 72 daca.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIINHBI

2.1.00beM y4eOHOM M CUUIJIMHBI U BUIbI y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72

B T.4.

OcHoBHOE coepKaHue 64

BT. U..

TEOpPETUIECKOE O0yueHUE 40
MPAKTUYECKUE 3aHATUL 24

IIpodeccuoHaTbHO-OpHEHTHPOBAHHOE Co/lep:KaHue (Colep:KaHue

NPUKJIATHOTO0 MOIYJIs1) 6
BT. U..

TeopeTudyeckoe o0ydyeHue 2
IIPAKTUYECKUE 3aHATU 4

IIpomexyTounas arrecraums (IuddepeHIIpoBaHHBIN 3a4eT) 2




2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIJIMHBI

HanmenoBanue | Coaep:xkanue yueOHOro MaTepuaJia (0CHOBHOE U MPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), J1a0opa- 06 dopmupyemMble
beM 4acoB
pa3esoB U TeM TOPHbIE U MPAKTHYECKHE 3AHATHS, MPUKJIATHOH MOAYJIb KOMMEeTEeHIHN
1 2 3 4
OcHoBHoOe conep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema 1.1. OcHoBHOe coep:kaHue 4 OK 01
Crpoenne atomoB | TeopeTHueckoe oGyyeHue 2
XUMHYECKHUX CoB C » X » E)
peMeHHasi MOJiedb CTpoeHus: aroMa. CUMBONMYECKUN SI3BIK XUMHH. XUMHYECKHH 3JIEMEHT. DJeK-
SJICMCHTOB 1 TpoHHas KoH(pHrypamus atoma. Knaccudukanus XMMHYECKHX 3JIEMEHTOB (s-, P-, d-smemenTsr). Ba-
TMpUpONd XUMH- | reprHpIe H1eKTPOHBI. BalleHTHOCTD. DIEKTPOHHAs MPUPOJIA XUMUYECKON CBA3U. DIEKTPOOTPHIIATEN b- 2
HecKon CBi3sn HOCTb. BH/IBI XUMUYECKON CBsA3HM (KOBAJIEHTHAS, MOHHAS, METAIUIMYECKAs, BOJOPOIHAS) U CIIOCOOHI €€
o0pa3oBaHUs
IIpakTHYeckune 3aHATUS 2
Pemenue 3amannii Ha UCIOIB30BAaHUE XUMUYECKOW CUMBOJIMKHA M HA3BaHUW COEAMHEHHI 110 HOMEHKJIA-
Type MeXAYHApOIHOTO COI03a TEOPETUYECKON M MPUKIATHON XUMHUH U TPUBUATBHBIX Ha3BaHUU I CO-
CTaBJICHUS XUMUYCCKUX POPMYJT JIBYXATOMHBIX COCTUHEHUH (OKCHIOB, CYIb(GHUIOB, TUAPUIOB U T.IL.) U
JIPYTrUX HEOPTAHUYECKUX COEAMHEHUN OTIETbHBIX KJIaCCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBIICHUE CBSA3U MEXIY CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM CBOMCTB XMMHUUECKHUX 3JIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUHU C IO-
JoxeHrueMm llepuoandeckon CUCTEMBI.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
Ilepuoguyeckuii | IlpakTHYecKHe 3aHATHS 2 OK 02
3aKOH M Ta0IHIa [Nepuonnueckas cucreMa XuMudeckux dneMenTos JI.1. Menneneesa. ®usnaeckuii cMmeicn [leproaude-
AN Menpeneesa |cyoro sakona J.W. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHIX AJIEMEHTOB, 00pa-
3yEeMBIX MU TIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM XUMHUYECKOTO JIEMEHTA B
IIepuonnueckoii cucreme. MupoBO33peHUECKOe U HaydyHOe 3HaueHue Ilepuoanueckoro 3akona [I.1.
MengaeneeBa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX XUMHUUYECKUX DJIEMEHTOB. 2

PemeHue npakTHKO-OPMEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUI HA XapaKTePU3alUI0 XUMHUYe-
CKMX JIeMeHTOB «MeTajimueckue / HeMeTaJIMYeCKHE CBOMCTBA, JIEKTPOOTPHLATENIbHOCTD XH-
MHY€CKHX 3JIEMEHTOB B COOTBETCTBUM € X 3JIEKTPOHHBIM CTPOCHHEM M MOJIOKEHNEM B epPHOIHU-
yecKkoil cucremMe xummnueckux djaemMeHToB /I.U. MenaeneeBay




Pa3nen 2. XuMuueckue peakuuu 10
Tema 2.1. Tuner | OcHOBHOe coiepKaHUe 4 OK 01
XUMHYECKHX pe- | Teopermueckoe o0yuenue 2
aKIHit Knaccudukanus v THIIBI XUMHUYECKUX PEAKINN C yYacTHEeM HeopraHmdeckux BemiecTB. CocTaBiieHHe

YpaBHEHUI peakuil COeAMHEHUS, PA3I0KEeHHs, 3aMELICHHs], 0OMEHa, B T.4. peaKlMil TOpeHusi, OKHUCe-

HHSI-BOCCTAHOBJICHUSL.

VYpaBHEHHUsI OKHCIIEHUSI-BOCCTaHOBIIEHU. CTeneHb okucaeHus. OKUCInuTeNb U BOCCTaHOBUTEINb. Co- 2

CTaBJICHUE U YPABHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIII METOIOM 3JIEKTPOHHOTO 0a-

naHca. OKUCINTENbHO-BOCCTAHOBUTEINIbHBIE PEAKLIUU B IPUPOJIE, TPOU3BOJACTBEHHBIX MTPOIIECCAX U

YKU3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTH4yeckue 3aHATUSA 2

KonunuectBeHHble oTHOWIEHUA B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHbI B XUMHHM U PacyeThl 110

YpaBHEHUSAM XMMHYECKUX peakiuil. Moyib Kak eIMHHIa KOJIMYecTBa BerlecTBa. MoispHas macca. 3a-

KOHBI COXpaHEHHs] MacChl M SHEpruu. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOCHUTENbHAS 2

IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMUMHUYECKUX PEAKIUN C MCIOJIh30BAHHEM MAacCChl, 00BheMa

(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Dnek- OcHoOBHOE co/lep:KaHue OK 01
TPOJIUTHYECKAs Teoperudeckoe odyueHnue 2 OK 04
Aucconuanys u Teopml 3neKTp0J1HTquCK0171 aucconuanuu. MoHbI. 3J‘IeKTp0J‘II/ITLI, HEB3JICKTPOJIUTHI. Peaknuu moHHOTO
WOHHBIN 0OMeH obmena. CocTaBieHHE pEaKIMii MOHHOTO OOMEHa MYyTEeM COCTABJICHHS WX TOJHBIX M COKPAIICHHBIX 2

HMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMK. 3aJaHusl HA COCTABJICHHE NOHHBIX PEaKINil

JlabopaTopHasi pabora Nel “Tunbl XuMHu4ecKuX peakuui”.

HccaenoBanue THNOB (110 COCTABY U KOJIHYECTBY HCXOJHBIX M 00Pa3yHOIIMXCS BellleCTB) U NPHU- 2

3HAKOB XUMHYeCKHUX peakuuii. [IpoBenenue peakuunii HOHHOro 0OMeHa, onpeejaeHue cpeabl BOA-

HBIX PACTBOPOB. 3aJaHNs HA COCTABJIEHHE HOHHBIX peaKIuil
KonTpoubnas pa- C

TPOEHHUE BEIIECTBA U XUMUYECKHE PEAKIINHU 2

oora 1
Pa3nean 3. CTpoeHue ¥ CBOHCTBA HEOPTraHUYECKHUX BeleCTB 16
Tema 3.1. Kiac- OcHoBHOe coaep:kaHue 4 OK 01
cuduxanus, Ho- | Teopernueckoe odydenune 2 OK 02




MEHKJIaTypa U
CTPOEHHE HEeopra-
HUYECKUX BEIECTB

[Ipenmer Heopranuueckoit xumuu. Kinaccudukanus HeopraHuueckux BemecTB. [IpocTsie U C10KHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, TUIPOKCUIBI, KUCIOTHI, cOn). B3aumocss3p
HEOPTraHMYECKUX BEUIeCTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmiyeckue n aMopHbIE Bellie-
cTBa. TUIIBI KPUCTAIUIMYECKUX PELIETOK (ATOMHasl, MOJICKYJISIpHAs, HIOHHAsA, METAa/NIN4ecKas). 3aBUCH-
MOCTh (PU3UYECKUX CBOIMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON pEIIeTKU. 3aBUCHMOCTh XUMUYECKOM
AKTUBHOCTH BEILECTB OT BUJA XUMUYECKON CBSA3HM U TUIA KPUCTAJUIMYECKON pemmeTku. [IpuanHbel MHO-
roo0pasus BEIECTB

l'[paRTn'{ecmle 3aHATHUSA

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKON (POPMYIIBI
WJIHA COCTaBJIEHUE XUMHUYECKON (POPMYIIbI MCXO/IS U3 Ha3BaHHUs BEILECTBA 10 MEXYHAPOJHON
(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIIATYpE.

Pemienue mpakTuyeckux 3aJaHUi Mo Kiaccu(UKaluy, HOMEHKIAType U XUMHUYECKUM (opMysaM Heop-
raHMYECKUX BEIIECTB Pa3jIMYHbIX KJIAcCOB (yrapHbld Ia3, YIJeKUCIbIA I'a3, aMMHAK, ralieHas U3BECTb,
HeralieHasi U3BeCTb, NMUThEBAsl COJa W JAPYrMX): Ha3bIBaTh M COCTABIATH (POPMYJIBI XUMHUECKUX Be-
LIECTB, ONPEAEIATh IPHUHAIIEKHOCTD K KIIacCy.

Hctounnku xuMnudeckoi nadopMaruu (cpeacTB MaccoBoit HHGpopManuu, cetb VIHTepHeT u apyrue).
ITonck nHbOpMaMK O Ha3BaHHUSIM, HIEHTH(HUKATOpaM, CTPYKTYPHBIM popmynam

IIK2.2,
IIK2.6

Tema 3.2. dusuko-
XUMHUYECKHE CBOM-
CTBa HEOpraHuye-
CKHX BEIICCTB

OcHoBHOe coaep:xaHue

Teopernueckoe o0yuenune

Meramibl. O6mue Quznyeckne U XMMUYECKHE CBOMCTBa MeTayioB. CriocoObl TOJydeHHs. 3HAYeHUe
METAJIJIOB U HEMETAJJIOB B MPUPOJE U KUZHEAEATEIILHOCTH YelloBeKa U opranu3mMoB. Koppo3ust metai-
JIOB: BUJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAIIIIOB OT KOPPO3HH

Hemerannsl. O6mue ¢pusndyeckue 1 XMMUYECKHE CBOMCTBA HEMETAJUIOB. TUIIHYHbBIE CBOMCTBA HEMETAJ-
noB IV— VII rpynn. Knaccudpukauus 1 HoMeHKIaTypa coeuHeHui HemetamuioB. KpyroBopotsl 6uo-
TE€HHBIX JIEMEHTOB B IPUPOLE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUIOB, TUIPOKCUIOB, KUCIIOT,
coneit u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHECHHIA,
BBICIITNX OKCHJIOB U THAPOKCHUJIOB

IIpakTHYecKkHne 3aHATHA

CocraBiieHHEe ypaBHEHHM XMMHYECKUX PEAKLUHI € y4aCTUEM NPOCTHIX U CIOXKHBIX HEOPraHMYECKHUX Be-
IIECTB: METAIJIOB U HEMETAJUIOB; OKCHJIOB METAJIOB, HEMETAIJIOB U aM()OTEPHBIX JIEMEHTOB; HEOpra-
HUYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEPHBIX THIPOKCHUIOB; HEOPraHUUYECKUX COJIEH, XapaKTepu3yro-
IIUX UX CBOMCTBA.

PemreHne npakTMKO-OpHEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMIl HAa CBOMCTBA, COCTAB, MOJYYEHUE H

OK 01
OK 02
1IK2.2,
IIK2.6




0e30macHOe UCIOb30BaHUE BAKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOH JesATelNb-
HOCTH 4€JIOBEKA.

Tema 3.3. UneH- OcHOBHOE coJiep:KaHue 2 OK 01
Tudukanus Heop- |JlaGopaTopHas padora 2 «neHTHPUKANNS HEOPraHHYECKHX BelIeCTBY. OK 02
raHWYECKHUX Be- Pemienue skcnepuMeHTAIbHBIX 3a7a4 MO0 XUMUYECKHMM CBOMCTBAM METAJLUIOB U HEMETAJUIOB, IO PacIo- OK 04
LIeCTB 3HABAHMIO U MOJYYECHHUIO COCIMHEHUN METAIJIOB U HEMETAIJIOB. 9

WnenTudukaiyss HEOPraHMYECKNX BEUIECTB C MCIOIb30BaHUEM UX (PU3UKO-XUMHUYECKUX CBOMCTB, Xa-

pakTepHBIX KayeCTBEHHBIX peakiuii. KauecTBeHHBbIE peakuuu Ha cyibdaT-, KapOOHAT- U XJIOPHI-

AQHUOHBI, Ha KATUOH aMMOHMSI
KonrpoabHnas pa- Croii

BOICTBa HEOPraHUYECKHUX BEIIECTB 2

O0orta 2
Pasznea 4. CTtpoeHue u CBOMCTBA OPraHMYeCKHUX BElIECTB 24
Tema 4.1. Knac- OcHoBHOE coaep:xaHue 4 OK 01
cudukanys, CTpo- | TeopeTndeckoe o0y4eHue 2 1IK2.2,
CHUEC 1 HOMCHKJIA- |T[osBJICHHE U pa3BUTHE OPraHUYECKOM XUMMHM Kak Haykd. [Ipeamer opranndeckoit xumun. Mecro u TIK2.6
Typa opraHuye- 3HaYEHUE OPTaHUYECKOM XMMHH B CUCTEME €CTeCTBEHHBIX HayK.
CKMX BeIeCTB XUMUYECKOE CTPOEHHE KaK MOPSAIOK COSAMHEHHs aTOMOB B MOJIEKYJIE COIJIAaCHO MX BajleHTHocTU. Oc-

HOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHHs OpraHudeckux coeauHenuii A.M. bytneposa. Yr-

JIEPOJIHBIN CKEJIET OPraHNYECKON MOJIEKYIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUS 2

Mouiekyi. 3oMepust 1 n30MepBl.

[Tonstue o @ynkunonanpHoll rpynmne. Pagukan. [lpuHnunel kinaccudukaniy opraHuyecKuX COeqUHe-

HUW. MexnyHapoHass HOMEHKJIATypa ¥ MPUHLUIIBI HOMEHKJIATypbl OpraHu4eckux coequHeHui. [lons-

THE 00 a30TCOAEPKAIINX COCTUHEHUIX, OMOJOTUYECKH aKTUBHBIX BellecTBax (yrieBojaax, Kupax, oer-

Kax ¥ JIp.), BBICOKOMOJIEKYJIIPHBIX COEIUHEHUSIX (MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckune 3aHATHSA 2

HomeHnknarypa opraHn4eckux COeJMHEHUI OTIeNbHBIX KJIacCOB (HACHIIIEHHbIE, HEHACHIILIEHHbBIE U apo-

MaTHYECKHE YIJIEBOAOPObl, CIUPTHI, (PEHOJBI, albJETHbl, KETOHbI, KApOOHOBbIE KUCIOTHI U 1p.) Co-

CTaBJICHUE TIOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYI OpraHMYECKUX BEIIECTB OTAEIBHBIX KIac- 9

COB, UCIOJIB3YSl MX HA3BaHUS M0 CHUCTEMATHUYECKON M TPUBUAIBHON HOMEHKJIAType (3TUJICH, alleTUIICH,

rIuepuH, GpeHon, GpopManbaerus, yKCycHas KUCIoTa, IUIUH). PacueTsl npocreifmeit popmyssl opra-

HUYECKOM MOJIEKYIIbI, HCXO/IS U3 3JIEMEHTHOT0 cocTana (B %)
Tema 4.2. CBoii- OcHoBHOe coaep:xaHue 12 OK 01
CTBa OpraHuye- Teopernueckoe o0yueHue 6 OK 02




CKHUX COEIMHEHUIN

OU3NKO-XUMUYECKHE CBONCTBA OPTaHUYECKUX COCIMHEHHMH OTIENBHBIX KIAcCOB (OCOOCHHOCTH KIac-
cU(UKAIMK U HOMEHKJIATYphl BHYTPHU KJIacCca; TOMOJIOTUYECKHUNA psia 1 oOmas popmyna; usomepus; Gpu-
3MYECKHE CBOMCTBA; XUMUYECKUE CBOMCTBA; CHOCOOBI MOJYyYEHHUS):

— TpefeNbHbIe YIIeBOIOPOAbI (aTKaHbl U IUKJIOANKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX HC-
TOYHHUKOB TEIUIA B MPOMBIIUICHHOCTH W ObITYy. CBOWMCTBAa MPUPOIHBIX YIICBOJOPOIOB, HAXOXKICHHUEC B
MIPUPO/IE U PUMEHEHHUE allKaHOB;

— HeTIpeeNIbHbIC (AJIKCHBI, aTKUHBI U AJIKQJANUECHBI) U apOMaTUYECKUE YIIIEBOIOPObL. ['opeHue aneruie-
Ha KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIs1 CBAPKU U PE3KH METAJIOB

— KHCJIOPOACOACPIKaIINEe COeTUHEHNS (CTUPTHI M (PE€HOIIBI, KapOOHOBBIE KHCIOTHI M A(HUPHI, aJIbJACTH/IbI
U KETOHBI, KHPBI, yrieBoasl). [IpakTiHueckoe MpruMeHeHne STHICHIIIMKONS, TiunepruHa, ¢hexona. [Ipu-
MEHEHHE (opMabIeTHia, aleTalbAeTu/1a, YKCYCHOM KUCIOThl. MbljIa KaK COJIU BBICHIUX KapOOHOBBIX
KHCJIOT. Morolye CBOMCTBA MblIa

— a30TCoJIeprKalllie COeUHEHUs (aMUHBI U aMHUHOKUCIIOTBI, O€NKK). BbhICOKOMONEKYIIsIpHbIE COEIUHE-
HUS (CUHTETHYEeCKHE U OMOJIOTHYecKU-aKTUBHBIE). MoHOMEp, Mmolumep, CTpyKTypHoe 3BeHo. [lonume-
pHU3anus STHIIEHA KaK OCHOBHOE HAIIPABJICHHUE €r0 UCIOJIb30BaHU.
I'eHeTHYeCKas CBA3b MEXKAY KJIACCAMHU OPraHUYECKUX COCIUHEHUN

IIpakTHyeckue 3aHATUSA

CBoiicTBa OpraHMYECKUX COCIUHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXJIyHapOAHAas HOMEH-
KJIaTypa, XMMMUYECKHE CBOMCTBA, CIIOCOOBI MOTY4YEeHHUs): PEeesibHbIE (aJIKaHbl U LUKIIOAJIKAHbI), HETIpe-
JieNbHbIe (AJIKEHBI, AIKMHBI U aJIKaJMEHbl) U apOMaTHUECKUE YIIIeBOIOPO/Ibl, CIUPTHI U (heHOIIbI, KapOo-
HOBBIE€ KUCJIOTHI U 3(PUPHI, aJIbJETU/IbI U KETOHbI, aMUHBl 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE CO-
€IMHEHHUA. 3a/laHusl Ha COCTaBJICHUE YPaBHEHMM XMMUYECKUX pEaKUUi C y4aCTMEM OpPraHM4eCKHX Be-
II[ECTB Ha OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBiieHre cXeM peakIlfii (B TOM YHUCIe MO MPeIIoKEHHBIM IIeTI0YKaM MpeBpaIleHHit), XapaKTepu-
3yIOHII/IX XUMHUYCCKUEC CBOfICTBa OpFaHquCKHX COCI[I/IHCHI/IfI OTACJIBHBIX KJIaCCOB, CHOC06BI nux HOJ'IyLIC-
HUSI M Ha3BaHUE OPraHUYECKUX COCIMHEHHUH I10 TPUBHAIBHON WM MEXKIYHAPOJAHOU CUCTEMATUUYECKOU
HOMEHKJIaType.

Pemienue npakTuKO-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha CBOMCTBA OPraHUYECKUX COEIHUHE-
HUM OTAEIBHBIX KJIACCOB

JlabopaTopHas padora 3 “IIpeBpainieHusi OpraHu4ecKuX BellecTB NPpU HArpeBaHuu''.
ITonyyenue sTUIEHA U U3Y4EHHUE €r0 CBOMCTB. MoAeInpoOBaHUEe MOJIEKYJI U XUMUYECKUX MPEBPALCHUN
Ha [IPUMEpE 3TAHA, STUIIEHA, AlleTWIICHA U .

OK 04
IIK2.2,
IIK2.6

Tema 4.3.
WNnentudukanus

OcHoBHOe coaepkaHue

Teopernueckoe odyuenune

OK 01
OK 02




OpraHUYECKUX Be-
IIECTB, UX 3HAUC-
HUE U IPUMEHEHHNE
B OBITOBOM U TPO-
U3BOJICTBEHHOU
JIeITECIIbHOCTH Ye-
JIOBEKA

buooprannueckue coeauaenus. [Ipumenenue u Ouonoruyeckas poiib yrieBoaoB. OKUCICHHUE YIIIeBO-
AOB — HCTOYHHUK SHCPTHUU KHUBBIX OPraHU3MOB. Oonactu IMPUMCHCHUA aMHWHOKHWCJIOT. HpeBpameHHﬁ
0enKkoB NMuUIM B opranusMe. buonornyeckue pynkiuu 6enkon. buonornyeckue ¢pyHkuuu xupos. Poib
OpPraHUYeCcKOM XMMHHU B PEHICHUH MPOOIJIeM MUIIEBOH 0€301aCHOCTH

Ponb opranndeckoil XuMUH B pEIIEHUH MPOOJIEM YHEPTeTHUECKOW 0€301MacHOCTH, B PAa3BUTHH MEH-
LIUHBI, CO3/JaHMM HOBBIX MATEPHUaIOB, HOBBIX HMCTOYHHMKOB SHEPrHUM (AIbTEPHATUBHBIC HCTOYHUKU
sHeprum). OnacHOCTh BO3/AEHUCTBUS HA YKUBbIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTAEIBHBIX Kilac-
coB (YIJIEBOIOPO/Ibl, CIIUPTHI, (DEHOJIBI, XJIOPOPTaHNUECKUE MPOU3BOIHBIE, ATIbAETHIBI U JP.), CMBICI
IIOKAa3aTelIsl MPEEIbHO TONYCTUMON KOHIICHTPALUH

JlaGoparopHas padora 4: “UnenTudukanusi OpraHuyeCcKuX coeJMHEHU OTAeJIbHbIX KJIACCOB”
WNnentudukanus opraHMuecKUX COEIMHEHUHN OTIEIbHBIX KJIacCOB (Ha MpUMeEpEe albJeruioB, Kpaxmara,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.I.) C UCHOJb30BAHUEM HMX (PU3UKO-XHMHUYECKUX CBOMCTB M XapakTep-
HBIX KaueCTBEHHBIX peakuuil. JleHarypanus Oenka nmpu HarpeBaHuu. LIBeTHble peakiuu Oenkos. Bos-
HUKHOBEHUE aHAJIUTUYECKOTO CUTHAJIA ¢ TOYKHU 3PEHUS XMMHUYECKHUX MTPOLIECCOB IIPHU NPOTEKAaHUM Kade-
CTBEHHOM PEaKIIMH, IO3BOJISIONICH WACHTU(DHUIIMPOBATH MPEATIOKECHHBIE OPraHNYECKHUE BEIIECTBA

KonTpoasnas pa-
oora 3

CprKTypa 1 CBOMCTBA OpPraHu4YCCKuX BCHICCTB

OK 04

1IK2.2,
IIK2.6

Pa3gea 5.

Kunernueckue u TEPMOANHAMUYCCKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUYCCKUX peaxunﬁ

CkopocTh Xumuye-
CKMX PEaKLIMi.
XHUMHUUYECKOE paB-
HOBECHUE

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yuenune

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJIBI PEArUPYIOIINX BEUIECTB, KOH-
LEHTPAIMU PEArUPYIOMIMX BEIIECTB, TEMIEPATYPhl U MIOMIAAN PEAKIMOHHON MOBEPXHOCTH. TeruioBbie
3¢ (HEeKThl XUMUYECKUX PEaKIuii. DK30- U SHIOTEPMHUUECKUE, PEAKIIHH.

O6parumocTh peakiuii. XMMHUYECKOE PABHOBECHE U €T0 CMEIICHHUE MO/ ACHUCTBUEM Pa3IMUHbIX (DaKTO-
POB (KOHIIEHTpAIIMs PeareHTOB WM MPOIYyKTOB PEaKIINH, IaBleHHe, TeMIlepaTypa) Isl CO3AaHUs ONTH-
MAJIBHBIX YCJIOBUM NMPOTEKaHU XuMH4ecKux npoueccos. [Ipunnun Jle [Hlatense

OK 01
OK 02

1IK2.2,
IIK2.6

IIpakTHYecKkHne 3aHATHA

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHAIM3 (PAKTOPOB, BIUSIONIMX HA U3MEHEHHUE CKO-
POCTH XMMHYECKON PEaKIMH, B T.4. C MO3ULUNA IKOJIOTMUYECKU L1e1eco00pa3HOro MoBeAeHUs B OBITY U
TPYOBOH NEATEIBHOCTU B LEJAX COXPAHEHUS CBOETO 3I0POBbs U OKPYXKAIOLIEH ITPUPOJHOMN CPEIbI.

Pemrenne npakTUKO-OpHEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle-Illarense nns Haxox-
JICHHsl HaIpaBJICHUS] CMEIIEHUS] paBHOBECHS] XUMHUYECKON peaklMu U aHaJIu3 (akTOpOB, BIUSIONIMX HA

OK 01
OK 02
1IK2.2,
IIK2.6




CMCHICHUC XUMHNYCCKOI'O paBHOBCCUA

Pa3neu 6. PactBopsI
Tema 6.1. OcHoOBHOE coJepKaHue OK 01
ITonsTHE O pac- Teopernyeckoe o6yueHue OK 02
TBOpax PactBopenue kak ¢usuko-xumudeckuii nporecc. PactBopsl. CriocoObl MpUTOTOBIEHUS pacTBOPOB. Pac- OK 07
TBOPMMOCTB. MaccoBast J0Jisi pacTBOPEHHOro BeriecTBa. CMBICT MOKa3aTels MPeAeIbHO IOMYCTHMOM I1K2.2,
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHHE B OIIEHKE SKOJIOTHYECKON O€30MMacHOCTH. I1K2.6
[TpaBwmiia SKOJIOTHYECKH IIEIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOW JIEATEIHHOCTH B LEISIX CO-
XpaHEHUs! CBOETO 3/I0pPOBbS U OKPY)KAIOIIEH MPUPOAHON CpeJibl; OMIACHOCTH BO3/ICHCTBHS Ha KUBBIE Op-
TaHU3MBbI OTIPEJICTICHHBIX BEIIECTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIOJIb3yEeMbI€ B OBITOBOM U
MIPOM3BOJICTBEHHOM JESATEIHLHOCTH YEIOBEKA
Tema 6.2. lccne- [OcHoBHOe cojep:KaHue OK 01
AOBAHNE CBOUCTB | JiaGopaTopHast padora 5 «[IpuroToB/ieHne pacTBOPOB». OK 02
pacTBOpOB [IpuroroBnenue pacTBOpPOB 3aJlaHHON (MaccoBOM, %) KOHIIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU OK 04
BOIIPOCaMHM) U OTIpeieNieHUe Cpeibl BOJHBIX PACTBOPOB. IIK2.2,
Pemrenue 3agad Ha IPUTOTOBJICHUEC PaCTBOPOB IIK2.6
IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (Coep:KaHNe MPUKJIATHOTO MOTY/JIs1)
Paznen 7. Xumust B ObITY ¥ IPOM3BOACTBEHHOI EATEILHOCTH YeI0BeKa OK 01
Xumus B ObITY 1 |OCHOBHOE COIEP/KAHHE OK 02
MPOU3BOACTBEHHOMN
P a Teopernyeckoe o0yueHue OK 04
NEeATEILHOCTH Ue- — — — OK 07
TOBEKA Hosgeiimue nocTikeHuss XUMHUYECKON HAyKU U XUMHUYECKOW TeXHOJOTuH. Ponb XumMun B obecreyeHnu
AKOJIOTUYECKOM, YHEPTETUYECKON U MUIEBON 0€30MacCHOCTH, pa3BUTUU MeIUIIMHGL. [IpaBuia moncka u TIK2.2,
aHallM3a XMMHUYECKOH MH(OpMAINK U3 Pa3INYHbIX MCTOYHUKOB (HayuHas U y4eOHO-HaydHas JHUTepa- IIK2.6

Typa, CpeACcTBa MaccoBOi nHpopmanuu, cetb MIHTepHET)

I[MpakTnyeckue 3aHATHA

[Touck u aHANM3 KEMCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJOTUN C ydeToM Oymyiiei mpo-
(beccuoHaIbHON NIEATENbHOCTH MO TeMaM: Ba)KHEUIINE CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKIIMOHHBIE
MaTepHalibl, KPACKU, CTEKIIO, KEpAMHKA, MATEpHAIIbl JJIs1 SJIEKTPOHUKHA, HAHOMATEPHUAJIbl, TEKCTUJIbHBIE
BOJIOKHA, UCTOYHHUKHU SHEPTUU, OPTAaHUUECKHE U MUHEpAIbHBIC YIAOOPEHUS, JIEKapCTBEHHBIC BEIIECTRA,
OBITOBAsT XUMHUS.

3aH_[I/ITaI Hpe,Z[CTaBJ'IeHI/IC PE3YJIbTATOB PCIICHUA KeMCOoB B (I)OpMC MUHH-AO0KIaga C Hpe3eHTaL[HefI
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3. YCJOBMUSI PEAJIM3ALIUU ITPOTPAMMBI OBIIIEOBPA30BATEJILHOI
TACIATITAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Jlis peanusaluy NporpaMmbl JUCHUIUIMHBL TOJKHBI ObITh MPEAyCMOTPEHB! CIEIYIOLIUE CIELH-
aJbHBIC TIOMEIICHUS: YIeOHbIN KaOMHET XMMHUHU W/WIH YIeOHOW XUMHUYECKOH J1abopaToOprH.

Oo6opynoBanue y4eOHOro kabuHera (HarJsiAHble MOCOOMs): HAOOPHI IIAPOCTEP>KHEBBIX MO-
Jeneil MOJIeKyJ, MOENU KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIIUH MPOCThIX U CIOKHBIX BEIIECTB W/WIIN
KOJJICKIIMM TOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ U MHUHEpasioB, Tabnuma MenaeneeBa, yueOHbIC
(buIBbMBIL, IPPOBBIE 00pA30BATEIBHBIE PECYPCHI.

TexHuueckne cpeacrBa 00y4eHHs: KOMIIBIOTEp C YCTPOMCTBaMH BOCIPOU3BEICHHS 3BYKa,
IPUHTEP, MYJIBTUMEANA-IIPOEKTOP C SKPAHOM, MYJIbTUMEIMITHAS 10CKa, YKa3Ka-Ipe3eHTep A IPe3eH-
TaluM.

ObopynoBanue Jjadoparopuu U padounmx MecT JA0OPATOPUM: MEH3YPKH, MHUIETKU-
KaleJbHUIbl, TEPMOMETPBI, MUKPOCKOIL, JIYIbI, IPEIMETHBIE M MOKPOBHBIE CTEKJIA, TUIAHLIETHI JJIs Ka-
NENBHBIX Peakiuii, GuIbTpoBaNbHaAs Oymara, MPOMBIBAJIKH, CTEKJISTHHBIE MPOOUPKHU, PE3UHOBEIE MPOO-
kd, (poHapuKu, HAOOp pPEeaKTHUBOB, CTEKJISTHHBIC MATOYKH, IITATUBBI JJISi MPOOMPOK; MEPHBIE IIHIMHIIPEI,
BOPOHKH CTEKJISIHHbIE, BOPOHKH JenuTenbHble umHapuyeckue (50-100 mut), cTynku € MECTUKOM,
bapdopoBbie YamIKu, MHHIETHI, IIBTPBI OyMaKHbIE, BaTa, MapJsi, YaCOBbIE CTEKJA, HINEKTPOIUTUTKH,
na0opaTOpHbIE ITATUBBI, CIUPTOBBIE FOPENKH, CITMYKH, IPUOOP AJIS TOTYYEHHUS Ta30B (UM MPOOHUpKa C
ra300TBOAHON TpyOKOM), Nepkarenu A NpoOUPOK, CKISHKU JIJIs1 XpaHEHHsI PEaKTUBOB, pa3aToOuHbIe
no1ku; xumuyeckue ctakausl (50, 100 u 200 mu1); mmarenu; TUHIETHI; TUTEIbHbIC UL, CEKYHIOMeE-
pHI (Taiimepsbl), MmepHble TTpoOupku (Ha 10-20 mu1) u MepHble Koa0bI (25, 50, 100 u 200 M), BoasiHAs
0aHsl (WM TepMoOCTarT), CTEKJISTHHbIE MMAJIOUKH; KOHUYecKre KonObl 11 TutpoBanus (50 u 100 mu); uH-
JMKaTOPHBIE MOJIOCKU JUIsl onipenenenust pH u ctanaapTHas MHAMKATOpHAs 1IKaJla; YHUBEPCAIbHBINA HH-
nukatop; nunetku Ha 1, 10, 50 mu (unm no3atopsl Ha 1, 5 u 10 mut), GIOpETKHU JUIsl TUTPOBAHUS, MEU-
nuHckye mmpuiel Ha 100—-150 Mo, mabopatopHble W/WiK aHaNUTHYECKUE Bechl, pH-MeTphl, CyIIMIbHBIN
mkad, u ap. 1abopatopHoe 000pyI0BaHHUE.

3.2. UapopmannoHHOe o0ecniedeHne peain3aliu MporpaMmMbl

Pexomenayemble meyaTHbIe U3JAHUS 110 peaau3aluy 001eo0pa3oBaTeIbHON 1M CHUIIHHbI

OcHoBHbIE eYaTHbIE U3JaAHUSA

1. Andunorenona, U. B. Xumus: yd4eOHUK U IPAKTUKYM JUIsl CPEIHEr0 MPpOo(peCCHOHATBLHOIO 00-
pasoBanus / M. B. Audunorenona, A. B. badkos, B. A. [lonkoB. — 2-e u31., ucnp. u Aomn. — Mocksa:
W3narensctBo FOpaiit, 2022. — 291 c.

2. Ieromuxuna, H. A. Obmas xumus: yaeonuk mist CI1O / H. A. lleronuxuna, JI. B. Munaes-
ckasi. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Hukonwckuii, A. b. XuMus: ya9eOHUK ¥ TIPAKTHKYM JUIsI CpeIHETO TTpodeccnoHaIbHOTO 00pa-
3oBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e u3n., nepepab. u gon. — Mocksa: M31arenbeTBo
IOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK A cpeaHero npodeccuonansHoro odopazosanus / 0. A. Jlebenes, I'. H.
danees, A. M. l'ony6es, B. H. lllanosain; nmox obmeli pexakmuei I'. H. @aneeBa. — 2-e u3z., mepepaod.
u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 431 c.

JlonoJHuTeIbHbIE HCTOYHUKHU

1.  Xwumus. 10 xnace. YrinyOnéunsiii yposens : yueonux/ B.B. Epemun, H.E. Ky3pmenko, B.1.
Tepenun, A.A. JIpo3nos, B.B. JIynun; nox pea. B.B. Jlyauna. — M.: [IpocBemenue, 2022. — 446, [2] c.:
WIL.



2.  Xwumnsa. 11 kmacc. YriyOnéuueiii ypoBenb : yueOHux/ B.B. Epemun, H.E. Ky3pmenko,
A.A. llpo3nos, B.B. JIynun; nox pen. B.B. Jlyauna. — M.: [Ipocsemenue, 2022. — 478, [2] c.: ui.

3. Xumwus. YraoyOnenusid ypoBenb. 10—11 kmaccer: pabovas nporpamma k auaun Y MK B.B.
Jlynuna: y4eOHO-METOIMUECKOE nocobue / B.B. Epemun,
A.A. Jlpo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4,  Meronuueckoe mocobue k yueOnuky B. B. Epemwmna, H. E. Ky3bpmenko,
B.M. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. Yriay0iaeHHbI ypoBeHb». 10 kiace / B. B. Epemusn,
AA. Hpo310B, H1.B. Epemuna, B. . MaxoHuHa,
0. 1O. Cumonoga, 2.10. Kepumon. — M.: Jlpoda, 2018. — 339 c. : ui.

5. Meroaudeckoe nocodue k yuebnuky B. B. Epemuna, H. E. Ky3pmenko, A. A. Jlpo3nosa u
np. «Xumus. YrayOneHHbli ypoBeHby. 11 kmace / B. B. Epemun, A.A. Jlpo3nos, 1.B. Epemuna, H.B.
Bonkosa, H.B. ®upcrona, 2.10. Kepumos. — M.: [Ipocda, 2018. — 423 c. : un.

6. T'ycema, E. B. Xumus mis CIIO: yue6HO-MeToanueckoe mocodue / E. B. I'yceBa, M. P. 3u-
ranmwuHa, J[. M. KymukoBa. — Kazane: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Texcr:  snexkrponHwrid //  Jlamp  :  2;meKkTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (mata obparenus: 14.10.2022). — Pexxum q0CTyma: i aBTOPHU3.
I0JIb30BaTENEN.

7.  UYepnukona, H. FO. Xumus B 1ocTynmHOM H35I0KeHUH: yueOHOe mocobue mst cno / H. HO.
YepuukoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. — Tekcr: osnekrponHsld //  JlaHb: 2nmeKTpoHHO-OmMOmmoreunass cuctema. —  URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexxum goctymna: aisi aBTOPH3.
M0JIb30BaTENEH.

8. [leBuunpina, JI. B. Xumus: yue6noe nocobue / JI. B. llleBuunpina, A. . AnapaeB. — Ho-
Bocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Tekct: anekTpoHHbIi // JlaHb: 371ek-
TpoHHO-OuOnmoreynass cucrema. — URL: https://e.lanbook.com/book/118505 (nata obpaienus:
14.10.2022). — Pesxxum pocTyna: AJisi aBTOPH3. TOJIb30BaTENICH.

9.  bmunos, JI. H. Xumus: yueonuk mis CI1O / JI. H. bnunos, . JI. Ilepdumora, T. B. Coko-
noBa. — 2-¢ u3l., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-7904-7. —
Tekcr: AJICKTPOHHBIN /l Jlanb: 3JICKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/167183 (mata obparenus: 14.10.2022). — PexxuM H0CTyma: i aBTOPHU3.
I0JIb30BaTENEN.

10. T'abpuensH, O. C., JIpicoa, I'. I'. Xumus: kHura ans mnpemnogaBaTens: y4e0.-MeTo . MOoco-
oue. — M. Axagemus, 2012. - 332 c.

11. Yepnuxosa H. lO., MemepskoBa E. B. Pemaem 3a1aun mo XMMUM CaMOCTOSATENBHO: yueo-
Hoe nocobue / H. 10. Uepnukona, E. B. MemepskoBa — Cankr-IlerepOypr: Jlansp, 2022. — 328 c.

12. Pe3nmkoB B. A. COOpHHK ynpaXHEHUH | 3a/1a4 IO OPraHu9IeCKOH XUMHH: ydeOHoe mocodne
/ B.A. Pe3nukoB — Cankt-IlerepOypr: Jlanp, 2021. — 226 c.

13. Kamycruna A. A., Xanpuenko U. I'., JIubanor B. B. OOmas u HeopraHudeckas XHUMUS.
ITpaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIu6ano — Caunkr-IlerepOypr: Jlans, 2020. —
152 c.

14. Ta6puensu O.C. Xumus: y4e0. ans ctyn. npod. yued. 3aBenaenuit / O.C. ['abpuensn, WU.I.
OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensu O.C. Xumus g npodeccuii W CHenuaaIbHOCTEH TEXHUYECKOTO MPOGUIIS:
Y4eOHHK JIJISl CTYA. yupexaenuit cpen. nmpod. oopazosanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-¢
u3n., crep. — M. : U3patensckuit neHTp «Akanemus», 2017. — 272 c.

HNHuTepHeT-pecypcsl

1. hvsh.ru - XXypnan «Xumus B mkose».



2. https://postnauka.ru/themes/chemistry — nekumum mno xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
Hay4no-mmonyispHbIil MPOEKT «JIeMEHTHI OOJBINON HAayKu» ((u3uKa, XUMHUsS, MaTEeMaTHKa, aCTPOHO-

MUsl, HAYKU O JKU3HH, HAyku o 3emie). HoBocTu Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH, JICKIIHUH,
SHIUKJIOTIENH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caitt HayyHo-nonyJisipHoro xypHana «llorenmmany». Xypuan uznaércs ¢ 2005 r., ¢ 2011 r. — paznen

«XuMH».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4HO-TIOMYJISIPHOTO JKypHaia «XuMus 1 ku3Hb». XKypHan uznaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITast AIEKTpOHHAs OMOIMoTeKa XuMudeckoro nopraia «Chemnet», conepkut yueOHble 1 HHPOP-

MalMOHHbIE MaTepUabl Ul IIKOJIBHUKOB U yuuTenel. B Hell MOKHO HalTH y4eOHMKH 1O 00ILel U He-
OpPraHMYECKON XMMHHU, OPraHUYECKON XUMHUHU, MyJIbTUMEANAMATEPHAlIbl, a TAK)KE 3aJ]a4l XUMUYECKUX
OJIMMITHAJ] C PELICHUSMH, 33]]a49l BCTYIHTEIbHBIX YK3aMEHOB JJIs1 a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
WNudopmanronnsie MaTepuanbl 00 onmumnuanax: MoCKOBCKOW ropoackoi, Beepoccuiickoii, Menzaemne-

eBckoil, MexnyHaponHoii. [IpuBenensl 3a1aun TEOPETUUECKUX U AKCIIEPUMEHTAIbHBIX TYpPOB, OJIPOO-
HbI€ peIlIeHNs], CIUCKU U (poTorpaguu nodenuTeneu.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema AMCTaHUIMOHHOIO 00OYy4€HHs, HAlIPaBJIEHHAs B [IEPBYIO OYEPE/Ib HAa MOJArOTOBKY K OJUMIINA/IaM

BCEX YPOBHEH — OT LIKOJIbHBIX 10 MexayHapoaHoil. CalT coAepKUT OrPOMHOE KOJIMYECTBO 3ajad,
CIpYIIIMPOBAHHLBIX KaK IO TEMaM, TaK U 110 OJIMMIIKMAJIaM. ITo BceM OCHOBHEIM pasaciiaM XuMUH IpuBe-
NEH TEOPETUYECKUI MaTepuall U pa3o0paHbl PELICHHs TUIIOBBIX 3ajau.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Toptan mo manorexuosorusiMm. OCHOBHAs 11€JIb — Pa3BUTHE 00pa3oBaHUs B 00JACTH HAHOTEXHOJIOTHI

1 IIOATOTOBKA K MHTCPHET-OJIMMITUAJIC 110 HAHOTCXHOJIOTHUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)
Ha,[[é)KHaH CIIpaBOYHas I/IH(I)OpMaI_[I/IH 0 XMMHYECKHX DJIEMEHTaX U MX CBOMCTBaxX (Ha AHTJIMMCKOM SI3bI-

Ke).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3bpIuHBIN CAUT O CBOMCTBAX XUMHUUYECKUX DIIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMepueckuii caiT oHaifiH-00pa30BaHus, COAEPKUT MHOTO HHTEPECHBIX 00pa30BaTEIbHBIX KypCOB
Y BUJICOJICKIIUH [T IKOJIBHUKOB, CTYJIEHTOB U yuuTesnell. ECTh HeCKOJIbKO KypCOB IO XHUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblii aBTOPUTETHBI B MUpe XUMUU MH(POPMAIIMOHHBIA UHTEp-

HeT-pecypc (CalT MaTHBIN).
13. http://www.organic-chemistry.org/
[Toprai 1o OpraHM4ecKOr XMMHUH HA aHTJIMMCKOM SI3BIKE.
14. http://www.xumuk.ru
CaliT 0 XuMHUU: KJIacCUYeCcKre yueOHUKHU, CIPAaBOYHUKHU, SHIUKIIONEINH, TOUCK OPraHUYEeCKUX U Heop-

FaHUYECKUX PEaKIMil, COCTaBJICHUE YPABHEHUN PEAKIUM.
15. http://orgchemlab.com/
CaiiT, mocBSIEHHBIHN MTPaKTUYECKON paboTe B JabopaTopun




4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA30OBATEJIBHOM
JUCHUIIJIMHBbI
KoHTpomb 1 OlleHKa pe3ylbTaToB 00yueHHs OCYIIECTBISETCS MPEToIaBaTeNIeM B MPOoIecce Mpo-

BEJICHUS MPAKTUYECKUX 3aHATHHA U J1a00paTOPHBIX paboT, TECTUPOBAHMS, a TAK)KE BBHIIOJHEHHUS 00yda-

IOIIUMHUCS UHAUBUYAJIbHBIX 33JJaHUl, IPOCKTOB, UCCIIEIOBaHUN. Pe3ynbTarel 00ydeHus: ONpeaessioT,

4qTo O6yanOIHH€C$I AOJDKHBI 3HATh, MOHUMATh U JCMOHCTPUPOBATL MO 3aBCPIICHHUUN U3YUYCHHUA AUCHH-

IIJIMHBI.

Jns dopmupoBaHus, KOHTPOJIS M OLIEHKH PE3YyJIbTaTOB OCBOCHMsSI y4eOHON AMCIMILIMHBI HC-
MOJIB3YeTCSl CHUCTEMa OIICHOYHBIX MEpPONPUATUH, MPEACTaBIAIONMAs CO00M KOMIUIEKC y4eOHBIX MEpo-
MPUSATUN, COTJIACOBAHHBIX C Pe3yJbTaTaMH OOydeHHS M CHOpMyIHpoBaHHBIX ¢ yderom PI'OC COO

(npeametHble pe3ynbratrhl o aucuuiuiie) u I'OC CIIO.

Tunbl OLIEeHOYHBIX MePONPHUSI-

€Ba

BETCTBUH C UX MOJIOXKEHU-
€M B MEPUOINYECKON CH-
CTEME XUMHUYECKHUX dJIe-
menToB JI.M1. MenaeneeBa

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHust it
| OcHOBHOE cojIepKaHue
1 Paznen 1. OcHoBbt ®opmysmpoBarth 0a30-
BblI€ IIOHATHSA U 3AKOHBI
CTPOCHHS BelecTBA
XUMHH
1.1 |OKO01 |Crpoenue atomoB xu- |CocraBisars xumudeckue |1. Tect «CtpoeHue aToMOB XUMU-
MHUYECKUX 3JIEMEHTOB U |(OPMYIIbl COeIMHEHUIM B |4ECKHX 3JIEMEHTOB M IIPUPOJA XU-
IpUPOJa XMMUYECKOH  |COOTBETCTBHMHM CO CTENE- |MUYECKOH CBSA3M».
CBSI3U HBIO OKUCJIEHMS XUMHU4Ye- |2. 3a/1auy Ha COCTABJIEHUE XUMU-
CKHUX DJIEMEHTOB, HCXOs |4eCKUX (POPMYIT JIBYXaTOMHBIX
U3 BAJICHTHOCTH U DJIEK-  (COeNMHEHHH (OKCUIOB, CylbhH-
TPOOTPULIATEIHHOCTH JIOB, TUAPUJIOB U T.I1.).
3. 3agaHus Ha UCIIOJIb30BAHUE
XMMUYECKON CHMBOJIMKU M Ha3Ba-
HUW COCAVMHEHUN 110 HOMEHKJIATY-
e MEKIYHapOJHOIO CO03a TEO-
PETUYECKOHN U IPUKIAJHON XUMUHU
Y TPUBUAJILHBIX Ha3BaHUU JJIs1 CO-
CTaBJICHUS] XUMUYECKHUX HOpMYIT
JIBYXaTOMHBIX COEIMHEHUN (OKCH-
JIOB, CyNnb(UI0B, TUAPUIOB U T.11.)
U IpYyTUX HEOPraHU4ECKUX COEIU-
HEHUI OTAEIBHBIX KJIaCCOB
1.2 | OK 01 [Tepuonuueckuii 3akoH u|XapakrepuszoBaTh XuMH- |1. Tect «Metamueckue / Heme-
OK 02 |rabmuua JI.W. Mennene- [ueckue 371€MEHTHI B COOT- |TAIIIMUECKUE CBOMCTBA, SJIEKTPO-

OTPULIATEIILHOCTh U CPOJCTBO K
ANEKTPOHY XUMUYECKUX DJIEMEH-
TOB B COOTBETCTBHE C UX DJICK-
TPOHHBIM CTPOCHUEM U TIOJIOXKE-
HUEM B IIEPUOANYECKON CHCTEME
XUMHUYECKUX 31eMeHTOoB J[. 1.
MeHaeaeeBay.

2. IlpakTnueckue 3aaHus Ha
YCTaHOBJICHUE CBSI3H MEX]y CTPO-




OK/IIK

Monayas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunbl oleHOYHBIX Meponpusi-
THH

€HMEM aTOMOB XMMHUYECKHX DJIe-
MEHTOB U NEPUOAUYECKUM U3MeE-
HEHUEM CBOMCTB XMMHYECKHUX
JJIEMEHTOB U UX COCIUHEHUM B
COOTBETCTBUHU C MOJI0KeHUEM [le-
PHUOAMYECKON CUCTEME.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs HA XapakK-
TEPU3ALUI0 XUMUUYECKUX dJIEMEH-
TOB: «MeTananueckue / HemeTal-
JIMYECKHUE CBOMCTBA, JJIEKTPOOT-
pPHULIATEIBHOCTD U CPOACTBO K
NIEKTPOHY XUMHUYECKUX DJIEMEH-
TOB B COOTBETCTBHE C UX JJIEK-
TPOHHBIM CTPOEHHUEM U T10JIOXKE-
HUEM B IIEPUOANYECKON CHCTEME
XUMHUYECKHX 3JIEMEHTOB

JI.1. MeHnneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh TUIIBI
XHUMHYECKHX pPeakuui

KonTpoJsbnas paGora
«CTpoeHue BemecTrsa 1 XUMM-
YyecKHe peakiumy

2.1

OK 01
OK 04

TuIbl XUMHUYECKUX pe-
Ak

CocTaBnsATh peaklnu co-
€IMHEHUS, PA3I0KECHUS,
oOMeHa, 3aMelIeHHS,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIBHBIC pe-
aKIuu

1. 3agauu Ha cocTaBieHUE ypaB-
HEHUH peakLuil:

— COCIMHECHUS, 3aMEIIICHHUS, Pa3-
JI0XKCHUSI, OOMEHa;

— OKHCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA C
HCIOJIL30BaHUEM METOJIA DJIEK-
TPOHHOTO OajnaHca.

2. 3agaun Ha pacyeT Macchl Belle-
cTBa Wik 00bEMaA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BeIIeCTBa, Macce Wiu 00bEMY 0/1-
HOTO U3 YYaCTBYIOIINX B PEAKIINH
BENIECTB; PACUYETHI

Macchl (00bE€Ma, KoJIruecTBa Be-
IIECTBA) MPOAYKTOB PEAKIINHU, €C-
JI1 OJTHO U3 BEILIECTB UMEET IPU-
MecHu

2.2

DNEKTpONUTHYECKAs
JQUCCOIMAIINA U MOHHBIN
o0MeH

CocTaBnaTh ypaBHEHUS
XUMHYECKHUX PEAKIINH
MOHHOTO 0OOMEHa C y4a-
CTHUEM HEOPTraHWYECKUX
BEIIECTB

1. 3amanus Ha cocTaBJIEHHE MOJIe-
KYJISIPHBIX U MOHHBIX PEAKIUH C
y4acTHEM KUCIIOT, OCHOBAaHUU U
COJIEH, YCTAaHOBJIEHHE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI




OK/IIK

Monayas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunbl oleHOYHBIX Meponpusi-
THH

2. JJaboparopHnast padota "Tunsl
XUMHYECKUX peakiui'”

Pasznea 3. Ctpoenne u
CBOMCTBA HEOPraHuyve-
CKHX BelllecTB

HccaenoBarsb cTpoeHue U
CBOMCTBA HeOPraHu4e-
CKHX BellecTB

KonTpoasHnasi padora
«CBOMCTBa HEOPraHUYECKUX
BelleCTB)

3.1

OK 01
IIK 3.5

Knaccudukanus, Ho-
MEHKJIATypa U CTPOCHHE
HEOpPraHMYECKUX Be-
IECTB

Knaccudunuposars Heop-
raHUYecKHe BEIIeCcTBa B
COOTBETCTBHUH C UX CTPOE-
HUEM

1. Tect «Homenknarypa v Ha3Ba-
HUE HEOPTaHUYECKUX BEIECTB
UCXOJS U3 UX XUMHUYECKOH (op-
MYJIBI WJIH COCTaBJICHUE XUMUYE-
CKOM (hopMyJIbl UCXOJIS U3 Ha3Ba-
HUS BELIECTBA 10 MEXAYHApOI-
HOM WIHA TPUBHAIILHON HOMEHKJIa-
Type».

2. 3agauM Ha pacyeT MacCOBOU
J10JTA (MacChl) XUMHYECKOTO 3J1e-
MeHTa (COeIMHEHUS) B MOJIEKYJIe
(cmecn).

3. [IpakTrdeckue 3aganus 1Mo
KJIacCU(UKallM1, HOMEHKJIaType 1
XUMHUYECKUM (hopMysiaM Heopra-
HUYECKHUX BEUIECTB PA3TUYHbIX
KJIACCOB.

4. [IpakTudeckue 3a1aHus Ha
ompesieNieHne XUMUYECKON aKTHB-
HOCTH BEUIECTB B 3aBUCUMOCTHU
BHJIa XUMHUYECKOHN CBS3U U THIA
KPUCTAJUIMYECKON pELIETKH

3.2

OK 01
OK 02
[1IK 3.5

Du3uKo-xuUMHUYECKUE
CBOMCTBA HEOpraHuye-
CKHX BEILECTB

YcranaBIuBaTh 3aBUCH-
MOCTb (PU3UKO-
XUMHYECKNX CBOMCTB HeE-
OpPTraHUYECKUX BEIIECTB OT
CTPOEHHUSI ATOMOB U MOJIE-
KYJ, a TaK)Xe TUIa KpU-
CTaJUIMYECKON PEIIEeTKH

1. Tect «OCOOCHHOCTH XUMUYE-
CKHX CBOMCTB OKCHJOB, KHCJIOT,
OCHOBaHUM, aM(POTEPHBIX TUAPOK-
CHIIOB U COJICH.

2. 3agaHusi Ha COCTABJICHUE ypaB-
HEHUN XUMUYECKUX PEAKLHM C
Y4aCTHEM HPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEILECTB: OKCH-
JIOB METAJJIOB, HEMETAJIJIOB U aM-
(OTEPHBIX DJIEMEHTOB; HEOPTaHHU-
YeCKHUX KHCIIOT, OCHOBAaHUM U aM-
(hOTEpHBIX TUIPOKCUIIOB, HEOPTa-
HUYECKHX COJIEH, XapaKTepU3yIO-
[UX UX CBOMCTBA U CIIOCOOEI I10-
Jy4YeHHUs..

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHUE 3a]aHUs Ha CBOM-




Tunbl OLIEeHOYHBIX MePONPHUSI-

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust it
CTBa U MOJIyYEHUE HEOpraHuye-
CKHX BEILIECTB
3.3 | OK 01 Nnentudukanus neop- |HMccnenoBath kauecTBeH- |1. [IpakTuKO-OpHEHTHPOBAHHBIE
OK 02  |raHMuYecKHuX BEIECTB HBIE pEaK[MU HEOPraHU- |3aJaHMs 110 COCTABICHUIO XUMHU-
OK 04 YECKHUX BEIIECTB YECKHMX PEAKIHNM C yJacTUEM He-
OpraHWYEeCKHUX BEIECTB, UCIIONb-
3yeMBbIX JJISl MX UICHTH()UKALINY.
2.Jlaboparopnas pabora: “UneH-
TU(UKAIIS HEOPTaHUYECKUX BE-
ecTs”
4 Pa3nen 4. Ctpoenue u |HccienoBats crpoenue u | KonrpoabHas padora
CBOICTBA OpraHuye- |cBoiicTBa opranuyeckux («CTpoeHHne H CBOICTBA OpraHu-
CKHX BeLIECTB BeIeCTB YeCKHUX BeIeCTB)
41 | OKO01 Knaccudukanus, crpoe- |KnaccuduimpoBats opra- |1. 3amanus Ha cocTaBiIeHUE
[IK 3.5 |Hue u HOMEHKIaTypa HUYECKHE BEIIECTBA B CO- |HA3BAHUM OPTraHUYECKUX COEIU-
OpPraHMYECKUX BEIIECTB |OTBETCTBUHU C UX CTPOEHU- [HEHUH 11O TPUBUAIBHON WM MEX-
eM JyHApOIOHOW CUCTEMATUYECKOU
HOMEHKJIAaType.
2. 3ajaHus Ha COCTaBJIEHHE I10JI-
HBIX ¥ COKPAIIEHHBIX CTPYKTYp-
HBIX (OPMYJT OPraHUIECKUX BE-
IIECTB OT/IEIBHBIX KJIacCOB.
3. 3agauyu Ha omnpeeIeHue Mpo-
cTeiiei (hopMysbl OpraHu4ecKoil
MOJIEKYJIbI, HCXO/s U3 2JIEMEHTHO-
ro coctana (B %)
42 | OK 01 CBolicTBa OpraHUYECKUX | Y CTAHABINBATD 3aBUCH-  |l. 3aaHus HA COCTABJIEHUE ypaB-
OK 02 |coenuHeHwMi MOCTb (PU3UKO- HEHUU XUMUYECKHUX PEAKLUNU C
OK 04 XUMHUYECKHX CBOMCTB OP- |y4aCTHEM OPraHUYECKUX BEILIECTB
[1IK3.5 TaHUYECKUX BENIECTB OT |HA OCHOBAHWM WX COCTAaBAa U CTPO-

CTPOCHUSA MOJICKYJI

CHHUSI.
2. 3ajiaHus Ha COCTaBJIEHHE ypaB-
HEHUN XUMUYECKUX PEaKLMM, Uil-
JIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C yU€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX PEaKuil U
TEHETUYECKOM CBSI3M OpraHuYe-
CKHX BEILIECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a1auu 10 ypaBHe-
HUSIM PEAKIUI C y4acTHUEM Opra-
HUYECKHUX BELIECTB.

4. JTaboparopHas pabota “IIpe-
BpallleHUs] OPraHUYECKUX BEILIECTB




Tunbl OLIEeHOYHBIX MePONPHUSI-

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust it
Mpy HarpeBaHuu"
4.3 | OK 01 Nnentudukanus opra- |Mccnenobath kauecTBeH- |1.IIpakTHKO-OpreHTHPOBaHHbBIC
OK 02  |HMYecKuX BEIIECTB, UX |HbIE pEAKLIMU OPraHu4Ye-  |3aJlaHUs 10 COCTABICHUIO XUMU-
OK 04 |3HaueHue U MPUMEHEHUE |[CKUX COCTMHEHHUM OTIENb- |YECKUX PEAKIUN C yYaCTUEM Op-
B OBITOBOM M IIPOM3BOJ- |HBIX KJIACCOB TraHUYECKUX BEIECTB, B T.4. HC-
CTBEHHOMW JIEATENILHOCTH MOJIb3YEMBIX JIJIsl UX UJCHTU(UKA-
4eJI0BeKa UM B OBITY ¥ IPOMBIIIUIEHHOCTH.
2.JIaboparopnas padota: “Unen-
TU(DUKAIKS OPraHUYECKUX COeTH-
HEHUH OTAEIBLHBIX KI1acCoB™
5 Pa3nes S. Kunernue- |Xapakrepu3oBaThb BJIM-
CKHe U TEPMOAMHAMU- |fIHHE PA3JIHYHBIX (PaK-
YyeCKHe 3aKOHOMEPHO- |TOPOB Ha paBHOBeCHE U
CTH IPOTEKAHMUS XH-  |CKOPOCTb XUMHYEeCKUX
MHUYECKUX peakuuii peakuuii
5 | OKO01 CkopocTh XMMHUECKUX |XapakTepu3oBaTh BiMsl-  |[IpakTuKo-OpreHTUpOBaHHBIE
OK 02 |peakumii. XuMHU4ECKOE |HHE KOHLIEHTPALIUU pearu- [TEOpeTUYECKUE 3aJaH1sl Ha aHa-
paBHOBECHE PYIOLIMX BEIIECTB M TEM- |13 (PaKTOPOB, BIUSIOMINX HA U3-
neparypbl Ha CKOPOCTh MEHEHHE CKOPOCTU XMMHUYECKOM
XUMHYECKHUX PEAKINH peakuuu. IIpakTuko-
XapakTepu3oBaTh BIUA- |OPUEHTUPOBAHHBIC 3a/JaHUS Ha
HUE U3MEHEHUS KOHIIEH- |[IPUMEHEHHEe npuHuumna Jle-
TpalMU BewecTs, peakuuu |[laTenbe 11 HaXOKACHUS
Cpelbl U TeMIIepaTyphl HA |HAMpaBICHUS CMELICHUS paBHOBE-
CMEIlIEHNE XUMUYECKOTO  [CHSI XUMUYECKOW peaKkIui U aHa-
paBHOBECHS nu3 (HaKTOpOB, BIUSIONINX Ha
CMeIlIeHHEe XMMHUYECKOTO paBHO-
BeCUs
6 HccnenoBath nCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 321aHHBIMHU
XapaKTepUCTHKAMU
6.1 | OKO01 |[lonarue o pactBopax |PaznuuaTh ucTHHHBIE pac- |1. 3a1aun Ha IPUTOTOBJIEHUE pac-
OK 02 TBOPBI TBOPOB.

2. IIpakTUKO-OpUEHTUPOBAHHbIE
pacueTHbIE 3a/JaHUs Ha UCIIEpC-
HBIE CUCTEMBI, UCTIOJIb3yEMbIE B
OBITOBOM U MPOU3BOACTBEHHOMN
JESATEIIBHOCTH YEIOBEKA




Tunbl OLIEeHOYHBIX MePONPHUSI-

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
THH
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Gusuko- JlaGopartopHnast pabota
OK 04 |pactBOpOB XMMHYECKHE CBOMCTBA HUC- |“[IpuroToBieHne pacTBOpoB”
THUHHBIX PaCTBOPOB
Il | IlpodeccnoHa/ILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHNe MPUKIATHOTO MOTYJI5)
7 Paznea 7. OuenuBath nocJjeacTeus |3ammra Keiica (c yaerom 0yay-

Xumus B ObITY M IPO-
H3BOJACTBEHHOH es-
TEeJILHOCTH YeJI0OBeKa

OBITOBOI U MPON3BO/I-
CTBEHHOH JeATEILHOCTH
YyeJI0BeKa ¢ MO3HIHIA
3KO0JIOrHYeCKoi 0e3-
ONACHOCTH

e npogecCHOHAIBLHOM 1es-
TeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumus B OBITY ¥ TIPOU3-
BOJCTBEHHOU J€ITEIb-
HOCTH Y€eJI0BEKa

O11eHUBATh TTOCICACTBHS
OBITOBOI M TIPOU3BO/I-
CTBEHHOM JIeATETbHOCTH
YeI0BeKa C MO3UIIH KO-
JIOTHYECKOM 0€30IMacHOCTH

Keiic (¢ yaerom Oymymieit mpo-
(heccroHaTBHOM IeITEITLHOCTH)
Bo3MoXHbIE TEMBI KEHCOB:

1. [TorerieHne KIMMaTa U BBICBO-
00JICHHE Ta30BBIX THAPATOB CO
JTHAa OKEaHa.

2. Byayue matepuansl st
CTPOUTENBCTBA 3/IAHUIN U TOMOB.
3. HoBble maTepuanbl s COI-
HEYHBIX OaTapeil.
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