[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WNO: Manannyesa Hatanbs HukonaesHa

[lomkHOCTb: AnpexTop Guamnana
[ata nognucanus: 15.11.2024 12:18:46 OIOII-UIICC3 no crenuanbHOCTH

[Tpunoxenue 9.3.12.

YHUKabHbIA NPOTPaMMHBIiA KITH0Y: 13.02.07 DnexrpocHabxeHUE
94732¢3d953a82d495dcc3155d5¢573883fedd18

PABOYAS ITPOI'PAMMA YUEBHOI'O ITIPEJIMETA
OV].12 Xumus

AJIA CIIEIMAJIBHOCTH

13.02.07 DaexkTpocHabdkeHue

bazosas noocomosxa
CpeoHe20 nPogpeccUoHanrbHo20 00Pa306anUs

(200 nauana noocomosxu: 2023)

2023r



COJEPKAHUE
1. IACHOPT PABOYEI MMPOTPAMMBI YUYEBHOI
JACIATITAHBI
2. CTPYKTYPA U COJIEP)KAHUE YUEBHO JMCHUATIIMHBI

3. YCJIOBUSAA PEAJIM3AIIMM MPOTPAMMBI  YYEBHOMU
TACIATLTAHBI

4. KOHTPOJIb MW OHEHKA PE3YJIbTATOB OCBOEHHA
YYEBHOU JUCHUIIJIMHBI

5. HEPEYEHDb UCIIOJIB3YEMbIX METOJ0OB OBYYEHMUSA

3 cTp.

10 cTp.

21 cTp.

24 ctp.

26 cTp.



1 MACIIOPT PABOYEHM ITPOI'PAMMBI YYEBHOT'O ITPEIMETA
OV].12 Xumus
1.1 O6aacTh npuMeHeHUs1 padoyeil mMporpaMmel
Pabouas nporpamma ydeonoi qucuummiuabl OV /[ 12 Xumust SBISETCS 4acThIO MPOTPaMMBbI CPEJI-

Hero (moaHoro) obmiero odpazoBanus no crernuanbHocTu CI1O 13.02.07 DnekTpocHabx)eHUE.
[Tpu peanmzamuu pabouelt MPOrpaMMbl MOTYT HCIIOJIB30BATHCS Pa3IUYHBIE 00pa30BaATEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, DJIEKTPOHHOE 00yYCHHE.

Pabouas mporpamma yueOHOH IUCHMITIMHBI MOXKET OBITh MCIIOJIb30BaHA B MPOQEecCHOHATBHON
IOJIrOTOBKE, IEPENOJArOTOBKE U MOBBILICHNN KBAIU(UKALUU pabodux Mo npodeccusim:
- JJIEKTPOMOHTEP KOHTAKTHOM CETH;

- AJIEKTPOMOHTEP MO OOCITYKHUBAHHUIO TOJICTAHIIHIA;

- AJIEKTPOMOHTEP 110 PEMOHTY BO3YLIHBIX JIMHUHN 3JIEKTPOIIepeIay;
- BJIEKTPOMOHTEP 110 PEMOHTY U MOHTaXy KaOeJIbHbBIN JINHUI;

- 3JIEKTPOMOHTEP TATOBOU MOJICTAHIIUU.

1.2 MecTo y4eoHo# qucuumiinnabl B ctpykrype OIIOII-TIIICC3:

B yuebnbix mmanax OIIOII-IIIICC3 yuyebnas aucuunnuHa OY]l 12 xumusi BXOAUT B COCTaB
00X y4eOHBIX IPeaIMETOB, (HOPMHUPYEMBIX U3 00s3aTeIbHBIX MpeaAMeTHBIX obnacteir ®T'OC cpemnero
obmiero obpazoBanus, s cnenuansHocted CIIO. C yuérom mpoduis ocBauBaeMoil CHEIUMAIbHOCTH
JTaHHAas yaeOHas NUCHIUIUIMHA peam3yeTcs Ha 1 Kypce.

1.3 [Inanupyemble pe3yJbTaThbl OCBOCHHUS Y4eOHOMH AMCUMIIIMHBI:

1.3.1 Uenp yueOHOI NUCIUTUIMHBIL:

- OCBOCHHE 3HAaHUN O XMMHMYECKOW COCTABISAIOIIEW €CTECTBEHHOHAYYHOM KapTUHBI MHUpa, Bax-
HEHIINX XUMUYECKUX MTOHATHUAX, 3aKOHAX U TEOPUSIX;

- OBJIaJICHHE YMEHHUSMHU MIPUMEHSThH NOJTYYCHHBIC 3HAHUS I OOBSCHEHUS Pa3HOOOPa3HBIX XUMHU-
YECKUX SIBJICHUM M CBOMCTB BELIECTB, OLIEHKH POJIM XMMHMH B PA3BUTUH COBPEMEHHBIX TEXHOJIOTMH U IO-
JIy4€HHH HOBBIX MaTEPHAIIOB;

- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B MPOLECCE caMo-
CTOSATENBHOr0 NMPUOOPETEHNS XUMUUECKUX 3HAHUN C HCIOJIb30BAHUEM Pa3IMYHbIX MCTOYHUKOB HMH(OP-
Maluy, B TOM YHCJIE KOMIIBIOTEPHBIX;

- BOCNUTaHUE YOEXJAEHHOCTH B MO3UTUBHON POJIM XMMHUU B KU3HU COBPEMEHHOTO OOIIECTBa,
HE00XO0AMMOCTH XMMHUYECKH IPAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U OKpYXarolleil cpene;

- IPUMEHEHHE OJIyUEHHbIX 3HaHUN U YMEHUH /17151 0€3011acHOr0 HUCIOJIb30BAHUS BELIECTB U Ma-
TEpUaoB B OBITY, CETLCKOM XO35IIICTBE U Ha MPOU3BOJCTBE, PEIICHUS TPAKTUYECKHUX 33/au B TOBCEHEB-
HOM ’KW3HU, IPEAYIPEKICHUS SIBJICHUM, HAHOCSIINX BpE 340POBBIO YEJIOBEKA U OKPYIKAOIIEH cpeie.

1.3.2 B pe3ynbrare 0CBOEHUS yUeOHON MUCIMIUIMHBI O0YJAIOIIHIICS JOTKEH:

yMeTb:

- Ha3bIBaTh M3Y4YECHHBIE BEIIECTBA 110 "TPUBUAIIBHON'" WIIM MEXTyHAPOJHON HOMEHKIIATYPE;

- OIIPENENSATh: BAJIGHTHOCTD U CTENIEHb OKMCIEHUS XUMUUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI-
31 B COCAMHEHUSX, 3aps/i MOHA, XapakTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHWYECKHUX COCIUHEHUH,
OKHCJIUTEIb U BOCCTAHOBUTEIIb, TPUHAJIJIEKHOCTD BEIIECTB K Pa3JIMYHBIM KJaccaM OPraHU4YeCKHX COENIU-
HEHUI;

- XapaKTEepU30BaTh: JIEMEHThHl MaJIbIX NEPUOAOB 10 MX IMOJIOKEHUIO B llepuonnueckoil cucreme
J.U. MenpaeneeBa; o0mme XMMUIECKAE CBOMCTBA METAJIIIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB HEOPTaHM-
YECKUX M OpPraHMYECKHX COEIMHEHUN; CTPOCHUE U XMMHUECKNE CBOMCTBA U3yUYEHHBIX OPraHMYECKHUX CO-
SIMHCHUM;

- 00OBSACHATH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHMS; MPHUPOY XUMHUECKOU
CBSI3M (MOHHOM, KOBAJIEHTHOM, METAJUINYECKOM), 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakiuu U MOJo-
KEHUSI XUMUYECKOTO PaBHOBECHUS OT Pa3IMUYHBIX (DaKTOPOB;



- BBITIOJHATh XUMUYECKUI HKCIIEPUMEHT IO PACTIO3HABAHUIO BAKHEHIIINX HEOPTaHUYECKHX U Op-
TFaHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSTEIBHBIN MOMCK XUMUYIECKOW HH(OPMAIINH C UCTIOIB30BaHUEM Pa3IHUHBIX
HMCTOYHUKOB (HAY4YHO-TIOMYJISAPHBIX M3JaHHUM, KOMIBIOTEpHBIX 0a3 MaHHBIX, pecypcoB WHTepHera); uc-
MOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU AJisi 00pabOTKM M IMepeayd XUMUYECKoW MH(OpMAalUUd U €€
MIPeJICTaBICHUS B pa3JIMYHbIX (hopmax;

UCIIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOH JEITEITLHOCTH U TIOBCETHEBHOM
HKU3HU JJIS:

- 00BSCHEHUSI XUMHUYECKUX SIBJICHUH, TIPOUCXOASIIUX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

- OmpeesieHUs] BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAIllEeHU B PA3IUYHBIX YCIOBHUSIX U
OIICHKH MX IOCJICACTBHIA;

- OKOJIOTMYECKH IPaMOTHOIO MTOBE/ICHUS B OKpYXKalollel cpene;

- OLICHKH BJIMSIHUS XMMHYECKOTO 3arps3HCHUS OKPYKAIOMIEH Cpeabl Ha OpPraHM3M 4YeJIOBeKa U
JpyTye KUBbIe OPTraHU3MBI;

- 0e301acHOro OOpameHus] ¢ TOPIOYMMH ¥ TOKCHYHBIMU BEIIECTBAMHU, JIAOOPATOPHBIM 000PY/I0-
BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33JJaHHOW KOHIICHTPAIIUU B OBITY M Ha ITPOU3BOJICTBE;

- KPUTHYECKOM OLIEHKH JOCTOBEPHOCTH XUMHUYECKOM MH(POPMAIINH, TOCTYIAONIEH U3 pa3HbIX HC-
TOYHHUKOB;

- IOHUMAaHUs B3aUMOCBSI3M Y4EOHOr0 MpeMeTa ¢ 0COOEHHOCTAMU npodeccuii U MpodecCHOHaATb-
HOM JIeATEIIBHOCTH, B OCHOBE KOTOPBIX JI)KAT 3HAHUS 110 JAHHOMY YIeOHOMY IPEIMETY.

(a63an BBeneH Ilpukazom Munobpuayku Poccun ot 10.11.2011 N 2643)

3HATh:

- BXKHEWIIINE XUMUYECKHE TIOHATHUS: BEIIECTBO, XUMHUECKUI 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCH-
TeJIbHBIC aTOMHAsI U MOJICKYJISIPHAsI MAacChl, MOH, aJUIOTPOIHS, H30TOMBI, XUMUYECKas CBS3b, DJICKTPOOT-
pHULIATENIbHOCTb, BaJICHTHOCTh, CTETIEHb OKUCIICHHSI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, BEIIeCTBa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOSHUS, PACTBOPHI, SJCKTPOIUT U HEIICKTPOJIHT, ICKTPOIUTH-
gyeckasi TMCCOILMAIINSA, OKHCIUTENNb U BOCCTAHOBUTENh, OKUCIIEHHE M BOCCTAHOBIIEHUE, TEIIOBOM 3 dexT
peaKIuu, CKOPOCTh XMUMHYECKON pEaKIuH, KaTajiu3, XHMHUYECKOE PABHOBECHE, YIIICPOJHBIN CKEJeT,
(GyHKIIMOHATBHAS TPYIINA, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XUMHUH: COXPAHEHHUS MACChI BEIIIECTB, MOCTOSHCTBA COCTAaBa, IEPUOIMUSCKUN
3aKOH,;

- OCHOBHBIC TCOPUU XHMHH: XUMHUYCCKOW CBSI3U, JIEKTPOJUTHUCCKON JHCCOIUAINH, CTPOCHUS
OpPraHUYECKUX COSAMHEHUN;

- BOXHEHINE BEIIeCTBA M MaTEePHAIIbl: OCHOBHBIC METAJLIBI U CIIABBI, CEPHASI, COJISTHAS, a30THAs
U YKCYCHAasl KUCJOTHI; IIEeTI0YH, aMMHUaK, MUHEpallbHbIe yI0OpeHHs, METaH, TUJIEH, alleTHIIeH, OeH301,
3TaHOJ, XUPBI, MbLJIa, TJIFOK03a, caxapo3a, KpaxMaJ, KierdaTrka, OCIKH, HCKYCCTBEHHBIC H CHHTETHUECKUE
BOJIOKHA, Kay4yKH, TJIaCTMACChI;

1.3.3 [Inanupyemble pe3yabTaTbl OCBOCHUS YU€OHON AUCIUIITUHBL:
Oco0oe 3HaueHue y4yeOHas JUCHUILIMHA UMeeT npu GopmupoBanuu u pazsutuu OK 01, OK 02,
OK 04, OK 07.

O01mme KOMIeTeHMHT

Ilnanupyemsle pes

JIbTAThI 00y4eHUsI

O0mme

JAucuunimHapHbie

OK 01. Bsibupate crnocoOsl pe-
HIeHUs1 3a1a4  NpoQeccuoHa b-
HOH JACATCIbHOCTH, TIPUMCHH-
TENbHO K pa3jIMYHBIM KOHTEK-
cram

B ywactu TpyZ10BOr0 BOCIIMTaHUS:
- TOTOBHOCTb K TPY/ly, OCO3HAHHE
IIEHHOCTH MAacTepCTBa, TPYJO-
Iro0ue;

- TOTOBHOCTH K aKTI/IBHOI\/'I acsi-
TEILHOCTH TEXHOJIOTHYECKOH U
COIMAJIbHOW  HANpaBJICHHOCTH,

- BJIAJICTH CUCTEMOU XUMHYECKHUX
3HaHWM, KOTOpasl BKJIKOYAET: OC-
HOBOIIOJIAraloIle MOHATHS (XU-
MHYCCKUH 3JIEMEHT, aTOM, DJICK-
TpOHHAsT 000J0YKa aToma, S-, p-,
d-a5eKTpOHHBIE OpOHWTANHM aTo-
MOB, HOH, MOJIEKyJia, BaJCHT-




CIIOCOOHOCTh UHUIUHPOBATD,
IIaHUPOBATh U CAMOCTOATCIIBHO
BBIMIOJHITh  TaKyl  JIEATellb-
HOCTb;

- MHTEpPEC K pa3uuHbIM cdepam
npodeccnoHabHON  IeATeIbHO-
CTH,

OBnaneHue  yHUBEpCAJIbHBIMU
y4eOHbIMM  IO3HABATEJIbHBIMU
JNENCTBUAMMU:

a) 0a3oBble JIOTMUECKHUE JIeH-
CTBUS:

- CaMOCTOSITEIIBHO (POPMYJIHPO-
BaTh ¥ aKTyaJIM3UPOBATh IIPO-
Onemy, paccMmaTrpuBaTh €€ Bce-
CTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN
MPU3HAK WM OCHOBAHHS IS
CpaBHEHMsI, KJIAacCH(PHUKAIUU U
0000IIIEHHS;

- ONpEeNeNTh LEIH JEATEIBHO-
CTH, 3aJIaBaTh MapaMeTpPbl U KPH-
TEPHUH UX JTIOCTHKCHUS;

- BBIABIIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYUST B paccMaTpuBae-
MBIX SIBJICHUSX;

- BHOCHTH KOPPEKTHUBHI B Jesi-
TEJIbHOCTh, OILICHUBATh COOTBET-
CTBUE PE3YJIbTATOB IIEJISIM, OIle-
HUBATh PUCKHU MOCIEACTBHUM Nes-
TEJIbHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIII-
JICHUE TP PEIICHUH JKU3HEHHBIX
npobiem

0) 0a30BBIE HCCIIEIOBATEIHCKUE
JIEUCTBUA:

- BJIAJETh HaBBIKAMH Y4eOHO-
WCCIIEIOBATENIbCKOH M TPOEKT-

HOM JESTEeNbHOCTH, HaBbIKaMU
paspernieHus npooiem;
- BBISIBIISITh MPUYNHHO-

CIICICTBCHHBIEC CBSA3U U aKTyaJlM-
3UpOBATh 3aJady, BBIIBUTaTh T'M-
[I0TE3y €€ pELICHUs, HAXOAUTh
apryMeHThl Ul JOKa3aTelbCTBa
CBOMX YTBEP)KICHHM, 3a1aBaTb
rapamMeTpsl M KpHUTEpUU pele-
HUS;

- AQHAJIM3HUPOBATH IOJYyYEHHBIE B
XOJle pelIeHus 3a7a4l pe3yibTa-
Tbl, KPUTUYECKH OLICHHBATh HX
JIOCTOBEPHOCTB, IIPOTHO3UPOBATH

HOCTb, 3IEKTPOOTPULIATEIb-
HOCTb, CTEIEHb OKHCIEHHS, XU-
MHUYECKAsI CBSA3b, MOJIb, MOJISIPHAS
Macca, MOJIApHBIM 00BeM, yrie-
POIHBIN CKeneT, (QYHKIHOHAIb-
Has TpyIma, pagukKaj, U30Mepus,
M30MEpbl, TOMOJIOTUYECKUI ps,
TOMOJIOTH, YTJIEBOJIOPOABI, KHC-
JOpOA- W a30Tcolep Kallhe COo-
€IMHEHNUs, OMOJOrMYEeCKH aKTHUB-
HBIE BelecTBa (YIIeBOIbI, JKUPBI,
Oenmku), MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMO-
JEKYJpHbIE COEAMHEHHUS, KpHU-
CTaJUIMYecKasi PEIIeTKa, THIIbI
XUMHUYECKUX peakuui (OKUCIu-
TEJIbHO-BOCCTAHOBUTENIbHBIE, 3K-
30-M 3HJIOTEPMUYECKHE, PEaKuu
HOHHOTO  OOMeEHa), pacTBOD,
AIEKTPOJIUTHI,  HE3JIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAsT ~ JUCCOLIMA-
LUs, OKHCIIUTEIb, BOCCTAHOBU-
T€Jb, CKOPOCTb XMMHYECKOU pe-
aKlMM, XUMHUYECKOE paBHOBE-
cue), TEOpUU U 3aKOHBI (TEopus
XUMHUYECKOTO CTPOEHUS OpraHu-
yeckux BemectB A.M. bytiepo-
Ba, TEOpUS DJIEKTPOIUTHUECKON
JIIACCOLIMAIMA, TEePUOANIECCKHIL
3akoH .M. MenneneeBa, 3akoH
COXpaHEHMsI Macchl), 3aKOHO-
MEPHOCTH, CUMBOJIMYECKHUM SI3BIK
XUMHUH, (PAKTOJIOTHYECKHE CBe-
JIEHUSI O CBOWCTBAaX, COCTaBe, I0-
Jy4eHUU U OEe30MaCHOM HCIIONb-
30BaHUU BaXKHEHIIMX HEOPraHu-
YEeCKUX U OPraHUYECKHUX BEIIECTB
B OBITY M MpakTHUYECKOW nes-
TEIbHOCTHU YEJIOBEKA;

- YMETh BBIABIISITH XapaKTEpPHBIE
NpU3HAKW M B3aUMOCBSI3b U3Y-
YEHHBIX TMOHSATUH, NPUMEHSTHh
COOTBETCTBYIOILIME TOHATHUS TPU
ONMCAHUU CTPOEHHUS M CBOMCTB
HEOPraHWYeCKUX U OpraHuye-
CKHMX BEIIECTB U HUX IpeBpalle-
HUH; BBISBIATH B3aUMOCBSI3b XU-
MUYECKUX 3HAHUH C MOHATHSAMHU

U TPEeACTaBICHUSMU  JIPYTUX
€CTECTBEHHOHAYUHBIX  IpeaMe-
TOB;

- YMCThb HMCIIOJIb30BAThb HAMMCHO-




W3MEHEHUE B HOBBIX YCIIOBHSX;
- yMeThb MEpPEHOCUTh 3HAHUS B
MO3HABATENbHYI0 M IpaKTHYe-
CKYIO 00JIACTH >KU3HEIESATEIBHO-
CTH;

- yMeTh WHTErpUPOBATH 3HAHUSI
U3 pas3HbIX MIpEeIMETHBIX o0ua-
CTEH,

- BBIIBUTaTh HOBbIE UJCH, Ipe.-
JaraTh OPUTHHAIIBHBIC TOIXOMIBI
U peLICHHUS;

- CIIOCOOHOCTh MX HCIOJIb30Ba-
HUS B IO3HABaTEJIbHOM U COLHU-
AIIbHOM IPAKTUKE

BaHHUS XUMHYECKUX COCIMHCHMMI
MEXIYHApOAHOTO COI03a Teope-
TUYECKOM U TPUKIATHOW XUMHUHU
U TpUBHUAIbHBIC HA3BaHUS BaX-
HEUIUX BEHICCTB (ITHUJICH, alle-
TUJICH, TIUIEpUH, (QeHomn, Gop-
MaJbJCeTH, YKCYCHas KHCIIOTa,
[JIMIWH, YTapHBIM ra3, yriekuc-
JBIA Ta3, aMMUaK, ramieHas H3-
BECTh, HETAICHAs HU3BECTh, IIH-
ThEBas COJa M APYTHX), COCTaB-
T9Th (POPMYIIBI HEOPTraHUYECKHX
U OPraHUYECKUX BEIIECTB, YPaB-
HEHUSI XUMHUYECKHUX peaKIlui,
OOBSICHATh MX CMBICH; TOJITBEP-
JKIATh XapaKTEePHbIE XUMHUECKUE
CBOIICTBa BEIIECTB COOTBETCTBY-
IOIUMH DKCIIEPUMEHTAMU U 3a-
MUCSAMH YPaBHEHUN XHUMHYECKUX
peaxiui;

- YMETh yCTaHaBJIMBATh MPHUHA-
JISKHOCTh U3YUEHHBIX HEOPTraHU-
YECKUX U OPTaHUYECKHX BEIECTB
K OIpEACIICHHBIM KjaccaM |
IpylnIiaM COEIMHEHMM, XapakTe-
pU30BaTh MX COCTaB W BayKHEH-
M€ CBOMCTBA; ONPEEIISATh BUJIbI
XUMHUYECKUX CBs3el (KOBaJCHT-
Hasi, HWOHHAd, MeTajUInJyecKas,
BOJIOPOJHAS), THUIBl KPHUCTAJIU-
YECKUX PEIIETOK BEIIECTB; KJac-
cu(uIMpPOBaTh XUMUYECKUE pe-
aKIHM;

- copMHUPOBATH MIPEJICTABICHUS:
0 XHUMHYECKON COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM  KapTUHBI
MHpa, POJIM XUMHUU B TO3HAHUH
SBIIEHUN TPUPOABI, B (HOPMHUPO-
BaHWHM MBIIUICHUS W KYJbTYPBI
JUYHOCTH, €€ (YHKIIMOHATHHON
TPaMOTHOCTH, HEOOXOIUMOM JIJIst
pelIeHus] MPaKTUYECKUX 3a7ad U
SKOJIOTHYECKH  00OCHOBAHHOI'O
OTHOILIEHUSI K CBOEMY 3J0POBBIO
Y IPUPOJHOM Cpene;

- YyMETb IPOBOJUTH PACYETHI MO
XUMHAYECKHM (popMmysiaM U ypaB-
HEHUSIM XMUMHUYECKUX PEeakluil ¢

UCIIOJIb30BaHUEM  (PU3HUECKUX
BCJIMYHH, XapaKTepPU3YIOLIUX
BEIleCTBA C KOJHMYSCTBEHHOM

CTOPOHBI. MACCHhI, o0BeMa (HOp-




MaJlbHbIE YCJIOBHSI) ra30B, KOJU-
YeCTBa BEIIECTBA; HMCIOJIb30BaTh
CUCTEMHbIE XHMUYECKUE 3HAHUS
JUTSL TIPUHSTHSI PEIICHUNA B KOH-
KPETHBIX KU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEIECTBAMH U HUX
PUMEHEHHUEM

OK 02. Hcnonb3oBaTh COBpe-
MEHHBIE CpE/ICTBAa IOHMCKA, aHa-
au3a ¥ MHTEpHpeTanuun uHop-
Manuu ¥ WHPOPMAIMOHHBIE TEX-
HOJIOTHH JUISI BHIIIOJTHEHUS 33724
npodecCHOHATbHON  AEATeNbHO-
CTH

B obsactu 1eHHOCTH Hay4yHOTO
MO3HAHUS:

- c(opMHUPOBAaHHOCTH MHPOBO3-
3pEHMsI, COOTBETCTBYIOLIETO CO-
BPEMEHHOMY YPOBHIO Da3BHTHUS
HayKd U OOLIECTBEHHOM MpaKTH-
KM, OCHOBAaHHOIO Ha JMajore
KYJIBTYP, CIOCOOCTBYIOLIETO
OCO3HAaHHIO CBOETO0 MecTa B IO-
JMKYJIbTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SA3BIKOBOM
U YUTATEJIbCKOM KYJIbTYpPHI Kak
CpPEACTBA B3aWMOJICHCTBUS MEX-
Iy JIFOJIbMH U IO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTU HAY4YHOU
NesITeIbHOCTH, TOTOBHOCTb OCY-
LIECTBIIATh MPOEKTHYIO U HCCIIe-
JI0BaTEJIbCKYIO JeSITeIbHOCTD
WHIWBUIYAIBHO U B TPYIIIE;
OBnazeHue  yHMBEpCAJIbHBIMU
Y4eOHBIMH  TTO03HABATEIbHBIMA
JEUCTBUSAMMU:

B) pabota ¢ uHpopmaruei:

- BJaJIeTh HaBBIKAMU TOTYYEHUS
uHbOpMAIMM W3 HCTOYHHKOB
pasHbIX TUIIOB, CaMOCTOSITEIBHO
OCYIIECTBISATh TOUCK, aHaJIM3,
CHCTEMaTHU3allii0 U MHTEpIIpeTa-
U0 MH(pOpMauM  pa3IuyHbIX
BUJIOB U ()OPM TIPEICTABIICHHS;

- CO3/1aBaTh TEKCThI B PA3JIMUYHBIX
dbopmaTax ¢ y4eToM Ha3HAUYCHUS
uHbOpMalIUU U 1eNIEBON ayAnuTO-
puH, BBIOMpas ONTUMAIBHYIO
¢dbopMy TpeAcTaBIeHUS U BU3Yya-
JU3alnN;

- OLIGHMBATbH JIOCTOBEPHOCTb, JIE-
TUTUMHOCTh ~MHQOpMAIUH, €€
COOTBETCTBHE NPABOBBIM M MO-
paTbHO-ITHYECKIM HOpMaM;

- HCIONb30BaTh CpEJCTBA WH-
(OpMaMOHHBIX M KOMMYHHUKa-
LIMOHHBIX TEXHOJOTUH B perle-
HUW KOTHUTHBHBIX, KOMMYHHKa-
TUBHBIX M OpPraHU3allMOHHBIX 3a-

- YMeTh IUIAaHUPOBATh W BHITION-
HATHh XUMHYECKHH SKCHEPUMEHT
(mpeBpartueHus OpraHUYEeCKHUX
BEUIECTB MPU HarpeBaHUU, MOIY-
YEeHUE STHJIEHA U W3YYCHHUE €ro
CBOIICTB, KQUeCTBEHHBIE PEAKIIUU
Ha aJBJCTH/AbI, KpaxMal, YKCyc-
HYIO KUCIIOTY; J€HaTypauus Oe-
KOB IPU HarpeBaHWH, IIBETHHIC
peakiuu OelKOB; MPOBOJUTH pe-
aKIMM MOHHOTO OOMEHa, ompee-
JSTh Cpedy BOIHBIX PacTBOPOB,
KayeCTBEHHBIE  pEaKnuu  Ha
cynbdar-, kapOoHAT- U XJIOPHI-
aHWOHBI, Ha KAaTHOH aMMOHHWS,
peliaTh AKCIEepUMEHTaIbHbIEC 3a-
Jaun mo temaM "Metamel" u
"Hemeramisl'") B COOTBETCTBUU C
NpaBUJIaMHA TEXHUKU O€30macHO-
CTH TpuU OOpalieHuH C Belle-
CTBaMH H JIaDOpaTOPHBIM 000pY-
JIOBaHHEM; TMPEACTaBIATh pe-
3yJIBTaThl XUMHUYECKOTO JKCIIe-
puMeHTa B (popme 3ammcu ypas-
HEHUI COOTBETCTBYIOIIMX pEak-
i 1 (HOpMyIHUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3y/IbTATOB;

- YMETh aHAIM3UPOBATH XHUMHYE-
CKyl0 HH(pOpMaIMio, Moiayvyae-
MYH0 U3 pa3HBIX WCTOYHHKOB
(cpenctB  MaccoBoil MH(OpMa-
UM, ceTb IHTEpHeT U Ipyrue);

- BIIQJIETh OCHOBHBIMH METOJaMHU
HAYYHOTO TIO3HAHUS BEIIECTB M
XUMHUYECKUX sBIeHUN (Habmro-
JeHWe, W3MEpPEeHHe, DJKCIEepH-
MEHT, MOJCITUPOBAHNE);

- YMeTh MPOBOJUTH PACUYETHI IO
XUMHUYECKUM (GopMylaM U ypaB-
HEHUSM XHUMHYCCKHX PEaKIUil C

UCTOJb30BaHUEM  (pU3MUYECKUX
BEJINYMH, XapaKTEePU3YIOIIUX
BEIIECTBA C  KOJUYECTBEHHOMN

CTOPOHBI: Macchl, oObema (HOp-
MaJIbHBIE YCJIOBHSI) Ta30B, KOJU-




naq ¢ coOJoIeHneM TpeOoBaHUI
ProOHOMHUKH, TEXHUKH Oe3orac-
HOCTH, TUTHEHBI, pecypcocoepe-
KEHHS, TIPABOBBIX M ITHYECKHX
HOpPM, HOpPM HMH(OPMAIMOHHON
0e30IMacHOCTH;

- BIIQJICTh HAaBBIKAMHU PAaCIO3HA-
BaHUSA W 3alIUTHl WH(OpPMAIUH,
HH(POPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH;

YyeCTBa BCIICCTBA, HMCIIOJIB30BATh
CHUCTCMHBIC XMMHYCCKHEC 3HaAHHA
A IPpUHATHSA peH_IeHI/Iﬁ B KOH-
KPCTHBIX JXU3HCHHBIX CUTyallUusiX,
CBsA3aHHBIX C BCHIICCTBAMH H HX
MMPUMCHCHUCM

OKO04. DddexkTnBHO B3aUMOICH-
CTBOBaTh M PabOTaTh B KOJUIEK-
TUBE ¥ KOMaHJIe

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTM M CaMo-
OIIpEACIICHUIO;

-OBJIaJICHUE HAaBbIKAMH Y4eOHO-
HCCIIEIOBATEIbCKOM, TPOEKTHON
M COLMAJIBHOM ACATCIBHOCTH;
OBnaneHue  yHUBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JI€HCTBUS-
MU

0) COBMECTHasl I€ITEIIbHOCTb:

- TOHMMaTh M MCIOJIb30BaTh
MPEUMYILIECTBA KOMAaHIHOM U
UHAUBUYaJIbHOU paboThI;

- IIPUHUMATh LEJIA COBMECTHOU
NEATEIIBHOCTH, OPIaHU30BbIBATh
U KOOpAMHUPOBATh JEHCTBUS 110
€€  JOCTHKEHHUIO: COCTaBIIIThH
IJIaH JICVCTBUM, paCIpENessTh
PO C y4eTOM MHEHMM ydacT-
HUKOB 0OCYXXJaThb PpEe3yJIbTaThbl
COBMECTHOH paboThI;

- KOOPJIUHHUPOBATh U BBINOIHSITD
paboTy B YCIOBHUSIX pPEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAH-
HOT'O B3aMMOJICHCTBHS;

- OCYILIECTBJIATb  IO3UTHUBHOE
CTpaTernyecKkoe IOBEJIECHHUE B
pa3IUYHBIX CUTyalUsX, IpOsB-
JATH TBOPYECTBO M BOOOpaxke-
HUE, OBbITh MHUIIMATUBHBIM
OBnageHue  yHUBEPCAIbHBIMU
PETYJIATUBHBIMU IEHCTBUAMU:

') IpUHATHE ce0s U JIPYTHX JIo-
nein:

- NpPUHMMATh MOTUBBI U apry-
MEHTBI JIpYruX JIIOJEH IpHU aHa-
JIU3€e pe3ybTaToOB JAesITeIbHOCTH;
- TIpU3HaBaTh CBOE IIPaBO M Ipa-
BO JIPYTHX JIFOJIeH Ha OIIHUOKH;

- pa3BUBaTh CIIOCOOHOCTH IOHHU-
MaTh MHp C MO3ULHUH JAPYroro
YeJI0BEKA;

- YMeTh IJIaHUPOBATh U BBINOJI-
HSATh XUMHUYECKHH JKCIEPUMEHT
(mpeBpailleHuss ~ OPraHUYECKUX
BEIIECTB MPU HArpeBaHUH, MOIY-
YeHHE ATUJIEHA U U3YYCHHUE ero
CBOWCTB, KQUECTBCHHBIC PEAKIINU
Ha albJeTHbl, Kpaxmai, YKCyc-
HYIO KHUCIIOTY; JCHaTypanus Oel-
KOB IpU HarpeBaHUH, IIBETHHIE
peakuuu OelIKOB; MPOBOJIUTH pe-
aKIMM MOHHOTO OOMEHa, ompee-
JSATh CpPely BOJHBIX PAacTBOPOB,
KaueCTBEHHbIE  pEaKluu  Ha
cynbdar-, kKapOoHAT- U XJIOPU-
aHMOHBI, Ha KAaTHOH aMMOHHS,
pemarb SKCIepUMEHTaJIbHBIE 3a-
naud 1mo temaM '"Metamael" u
"HemeTansl") B COOTBETCTBUH C
IpaBUJIaMU TEXHUKH 0€30MacHO-
CTH TpU OOpallleHuu C Belle-
CTBaMHU U JIaOOpaTOPHBIM 000pY-
JIOBaHUEM; TMPENCTABIATh  pe-
3yJIbTaThl XUMHUYECKOTO HKCIIe-
puUMeHTa B (popme 3amMcu ypas-
HEHMH COOTBETCTBYIOIIMX pEaK-
i 1 (HOpMyIHUPOBATH BHIBOJIBI
Ha OCHOBE 3THX PE3YJIbTaTOB




OK 07. CogpeiictBoBaTh COXpaHe-
HUIO OKPYIKAroIIeH cpejibl, pecypco-
cOepeKECHUI0, TPUMEHSThH 3HAHUS 00
W3MEHCHUU  KIIMMaTa, TPHHIUTIBI
OCpEKITMBOTO TPOU3BOACTBA, d-
(eKTHBHO JEWCTBOBATH B YPE3BHI-
YaWHBIX CUTYAIHIX

B obnactu skosornyeckoro Boc-
MUTaHUS:

- c(hopMUPOBAHHOCTb 3KOJOIH-
YECKOM KYJIbTYpbl, MOHUMaHUE
BIIUSTHUSA COLIMAJIbHO-
SKOHOMMUYECKUX IIPOLIECCOB Ha
COCTOSIHME IPUPOJHOM U COLM-
aIbHOW Cpenbl, OCO3HAHME IJIO-
0aJbHOIrO XapakTepa 3KOJIOrnye-
CKHUX TIpo0iem;

- IUIAHUPOBAHME M OCYLIECTBIIE-
HHUE JICMCTBHM B OKpYXarolleun
Cpele Ha OCHOBE 3HaHMs LeJeH
YCTOWUYMBOIO Pa3BUTUSA YEIIOBE-
4eCTBa,

AKTHUBHOE HEIPUATUE JIEHCTBH,
MIPUHOCALIMX BpEJ OKPYKaroLEeH
cpene;

- YMEHHE MNpPOTHO3UPOBATH He-
OJIaronpusATHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPEAIPUHUMAEMBIX
JEICTBUM, IPENOTBPALLATD UX;

- pacUIMpEHUE ONbITa JIEATEIbHO-
CTH DKOJIOTMYECKON HalpaBJICH-
HOCTH;

- OBJIaJICHUE HaBBIKAMHU Y4eOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHON
U COLIMAJIbHOW JESATENIBHOCTH;

- c(OpMHPOBATH MPEACTABIECHUS:
0 XMMHMYECKOM COCTaBIIAIOLICH
€CTECTBCHHOHAYYHOW  KapTUHBI
MHpa, pOJIA XUMHUU B IIO3HAHUHU
ABJICHUNA NPUPOAbI, B (HOpMUPO-
BaHUU MBIIUIEHUSI U KYJIbTYpBI
JUYHOCTH, €€ (YHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOAUMOMN ISt
pElIeHUs] MPAaKTUYECKUX 3a1a4 U
HKOJIOTMUECKH  O0OOCHOBAHHOI'O
OTHOLICHHS K CBOEMY 3J0POBBIO
U IIPUPOJHON Cpene;

- yMeTb coOJI0JaTh IpaBuiia
HKOJIOTMUYECKU 11€JIECO00pa3HOro
MOBEJCHUS B OBITY U TPYJIOBOM
JIEATEIILHOCTH B LEJSIX COXpPaHe-
HUS CBOETO 3/I0pPOBbS U OKpYIKa-
IOIEH TPUPOAHOU CpEnbl; Yy4H-
TBIBaTh OIACHOCTb BO3JEHCTBUS
Ha >KMBBIE OpPraHU3MBbl OIIpele-
JEHHBIX  BEIIECTB, I[OHHMMas
CMBICI IIOKa3aTess NpPeesIbHON
JIOIIyCTUMOM KOHILIEHTpaLuU

B pesynbraTe ocBO€HHS mporpamMmbl Y4EOHOH NHMCHUUIUIMHBI pealu3yercs Imporpamma BOCIIHTa-

HUS, HallpaBJeHHas Ha (POPMHUPOBAHHE CIEAYIOIINX TUIYHOCTHBIX pe3yiabTaToB (JIP):

JIP 2 TlposBisitomuii akTUBHYIO TPAXKAAHCKYIO MO3UIIMIO, IEMOHCTPUPYIOUINI MPUBEPKEHHOCTD

MPUHIIMIIAM YECTHOCTH, MOPATOYHOCTH, OTKPBITOCTH, IKOHOMHUYECKN aKTUBHBIM U YYaCTBYIOLIUN B CTY-
JICHYECKOM U TEPPUTOPHATHLHOM CaMOYIIPaBICHUH, B TOM YHUCIIE HA YCIOBUAX TOOPOBOIHUECTBA, MPOAYK-
THBHO B3aUMOJCHCTBYIOUINI U YUaCTBYIOIIMMA B IEATEIBHOCTH OOIIECTBEHHBIX OPraHU3aIIHA.

JIP 4 [lposBasitominii 1 TEMOHCTPUPYIOIIUN YBa)KE€HUE K JIFOASAM TpyJa, OCO3HAIOUIUN EHHOCTh
coO0cTBeHHOTO TpyAa. Ctpemsmuiics K (GOpMHPOBAHHUIO B CETEBOI cpesie TMUYHOCTHO M MpodeccroHalb-

HOT'O KOHCTPYKTHBHOTO «IIU(PPOBOTO CIEAAN.
JIP 16 IIpuoOperenne 00y4aromMMHUCS COIMATBLHO 3HAYMMBIX 3HAHWM O TIPABMJIAX BEIEHUS KO-

JIOTUYECKOro o0pasa >KM3HU 0 HOPMax U TPAUIUAX TPYAOBOH NEATEIHHOCTH YEJIOBEKa O HOpMax M Tpa-

AUIUAX MMOBEACHUA YC€JIOBEKA B MHOTOHAIIMOHAJIbHOM, MHOTOKYJIBTYPHOM 06HI€CTBG.

JIP 23 [TonyueHune o0y4yarommuMucs BO3SMOKHOCTH CAMOPACKPBITHS U caMOpeaTn3aius TMYHOCTH.
JIP 30 OcymecTBisonuii MOUCK U UCIOIb30BaHUE WH(pOpMAIMK, HE0OX0AUMOM ais 3 HeKTuB-
HOTO BBITOJIHEHUS Pa3IMYHbIX 33]a4, MPO(ECCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.




2 CTPYKTYPA U COJIEP)KAHUE YYEFHOW TUCIUTIIAHBI
2.1 O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOI padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIIJIMHBI 72
B T.4.

OcHoBHoOeE coepxaHue 72
BT. U.:

TEOpEeTUIEeCKoe 00ydeHne 32
MIPaKTUYECKHUE 3aHATHS 24
1ab0paTOpPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KaHMe (COTepKaAHMe 5
MPUKJIAJTHOT0 MOYJIA)

BT. U.:

TEeOopeTu4ecKoe o0ydyeHue 2
MPAKTUYECKHUE 3aHITHS 4

IIpome:xxyTounas arrecranus: 1u¢depeHHpPoOBaHHBbIN 324€T (2
cemecTp) M apyrue popmbl KouTpoJs (1 cemecTp)
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2.2 TemaTH4ecKuii IJIaH U cOo/iepPKaHue Y4eOHOr0 mpeaMeTa

HaumenoBaHue pa3jiesioB u
TeM

Conep:kanue y4eOHOIro MaTepuasia, 1a00paTopHble U MPAKTUYECKHUE
padoThI, CAMOCTOATEIbHAS Pa00Ta 00YYAKOIIUXCS

O0BbeMm
4acoB

®opmupyeMble KOMIIETeHHH
(OK) n 1M4HOCTHBIE Pe3yJbTaThl
(JIP)

2

4

OcCHOBHOE cO/Iep:KaHue

Pa3nes 1. OcHOBBI CTPOEHHS BellleCTBa

oo

Tema 1.1.

CTpoeHune aTOMOB XHMMHUYe-
CKHX 3JIeMEHTOB U NMPHUpPOJa
XUMHUYECKOW CBSI3H

Coaep:xanue y4eOHOIro MaTepHuaJia

CoBpemeHHass Mozenb CTpoeHUs aTtoMa. CHUMBOJIIMYECKUH S3BIK XUMHH.
XUMHUECKUH 3J€MEHT. DNeKTpoHHas KoHpurypauus atoma. Kmaccudu-
KaIlsi XAMUYECKUX JJIEMEHTOB (S-, P-, 0-251eMeHThI). BaneHTHbIe 37eKTpo-
Hbl. BajneHTHOCTh. DJIEKTPOHHAS MPUPOAA XMMHUYECKOH CBSI3U. DIJIEKTPO-
OTPULATENILHOCTh. BUbl XMMHUECKOHN CBSI3U (KOBaJEHTHAs, HOHHAs, Me-
TaJJIMYECcKasi, BOAOPOAHAs) U ClIOCOOBI ee 00pa3oBaHUs

OK 01; JIP 2, JIP 4, JIP 16, JIP 23,
JIP 30

IIpakTyeckoe 3ansaTue Ne 1

Pemenne 3amannii Ha MCHOJIB30BaHNE XMMHWYECKON CHMBOJIWKH W Ha3Ba-
HHUM COEIUHEHUHN M0 HOMEHKIIATYPE MEXKIYHAPOIHOIO COK3a TEOpETUYE-
CKOWM M MPUKIATHON XUMHH U TPUBHAIBHBIX HAa3BAHUM IJII COCTaBIICHUS
XUMHUYECKUX (OPMYINl JBYXaTOMHBIX COCAMHEHHN (OKCUAOB, CyIb(OUIOB,
THAPUIIOB U T.I.) U JPYTUX HEOPTaHMYECKUX COCAMHEHHUH OTACIBHBIX
KJ1acCOB.

[IpakTueckue 3a1aHusl Ha YCTAHOBJIEHUE CBSI3M MEXAY CTPOEHUEM aTO-
MOB XMMHMYECKHUX JJIEMEHTOB U MEPUOJAUYECKUM U3MEHEHUEM CBOWCTB XH-
MHYECKHX 3JIEMEHTOB M HUX COCAUHEHHN B COOTBETCTBHUM C IIOJIOKECHHEM
[Tepronueckoi CUCTEMBI.

OK 01; JIP 2, JIP 4, JIP 16, JIP 23,
JIP 30

Tema 1.2
Ilepuoauyeckuii 3aKOH U
Tabauna JI.. MenaeieeBa

Conep:kanue y4yeOHOro MarepuaJa:

IIpakTnyeckoe 3ansaTne Ne 2

[Tepuonnueckas cucrema xumudeckux snemMentoB [[.1. Menneneea. ®u-
3uueckuid cmeica Ilepuoanueckoro 3akona J[.M. MenpeneeBa. 3akoHo-
MEPHOCTH W3MEHEHHUS CBOWCTB XHUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH
IIPOCTBIX U CIJIOKHBIX BEUIECTB B COOTBETCTBUU C IOJOKEHUEM XHMHYE-

OK 01, OK 02, JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30




ckoro ajemeHta B Ilepuoamdeckoit cucreme. MHPOBO33pPEHUECKOE H
HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneea. IIporuossr
J.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.

Pelrenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN HA Xa-
paKkTepu3aIuio XUMHUYECKUX 3JIeMEHTOB «MeTaumueckue / HeMeTauinye-
CKHE CBOMCTBA, JIEKTPOOTPHUIIATEIIBHOCTh XUMUUYECKHUX JIEMEHTOB B COOT-
BETCTBHH C MX DJICKTPOHHBIM CTPOCHHEM M IOJIOKEHHEM B TIEPHOIUICCKOM
cucteMe xuMuueckux aneMenToB /.M. Menaeneeray»

Pasznea 2. XumMuuecKkue peakuuu
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Tema 2.1
TUnbl XUMHYECKHX PpPeak-
1107071

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus u TUIIBI XUMAYECKUX PEaKIUil ¢ ydacTHeM HeopraHuye-
ckux BemecTB. CocTaBlieHUE YpaBHEHUN PeaKUid COeTMHEHUS, pa3JIokKe-
HUS, 3aMelIeHNs, 0OMeHa, B T.4. PEaKIuil TOPEHUs, OKUCIICHUS -
BOCCTAHOBJICHHUSI.

YpaBHEHHUsI OKHCIIEHUSI-BOCCTAaHOBIIEHUs. CTeneHb okuciaeHus. Oxkuciu-
Teb U BOCCTaHOBUTENb. COCTaBICHUE U YPAaBHUBAHUE OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi METOJOM AIEKTPOHHOTO Oananca. OKuciu-
TCJIBHO-BOCCTAHOBUTCJIIbHBIC PCAKIINH B IPUPOAC, TPONU3BOACTBCHHBIX
rpolieccax U KU3HEIEATeIbHOCTH OPraHU3MOB

OK 01, JIP 2, JIP 4, JIP 16, JIP 23,
JIP 30

IIpakTnueckoe 3ansaTne Ne 3

KonnuecTBenHsie oTHOIIEHNS B XUMUH. OCHOBHBIE KOJTMUECTBEHHBIC 3a-
KOHBI B XUMHUH M PaCUEThI 110 YPABHCHHSIM XUMUYIECKUX peakiuii. MoJib
KaK eIMHUIA KOJIMYeCcTBa BellecTBa. MossipHas Macca. 3aKOHBI COXpaHe-
HUS MacChl ¥ 3Hepruu. 3akoH ABoraapo. MossipHbiit 00beM razoB. OTHO-
CUTeINbHas TUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XUMHUECKUX Peak-
AN C UCTIOJIH30BAHUEM MAacChl, 00beMa (HOpMaJibHBIE YCIIOBHS) Ta30B, KO-
JTUYECTBA BEIIECTBA

OK 01, JIP 2, JIP 4, JIP 16, JIP 23,
JIP 30

Tema 2.2. DaekTpoauTuye-
cKasi IUCCOLUALUS M HWOH-
HbI 00MeH

Conep:kaHue y4e0HOro marepuaJa:

Teopus 35meKTpoauTHYECKON Aucconuanuu. MIoHbel. DIeKTpOIuThI, HEAIEK-
TponuThl. Peakiun nonHoro oomena. CocrtaBieHHe peakifii HOHHOTO 00-
MEHa IYTEM COCTaBJIEHUS MX TOJHBIX U COKPAIIECHHBIX MOHHBIX ypaBHE-
UK. KHCIOTHO-OCHOBHEBIE pCaKkuu. 3a)IaHI/I$I Ha COCTaBJICHUE HOHHBIX
peakuui

OK 01, OK 04, JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30

JlaboparopHoe 3ansTue Ne 1

OK 01, OK 04, JIP 2, JIP 4, JIP 16,




JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIHii”.

HccnenoBanue THNOB (10 COCTaBY W KOJUYECTBY MCXOJTHBIX U 00pa3yro-
IIMXCS BEIECTB) U NMPU3HAKOB XUMHUYECKHX peakiuil. [IpoBenenue peax-
M MOHHOTO OOMEHa, OTpeelieHue CPebl BOJHBIX PACTBOPOB. 3aJaHUS
Ha COCTaBJICHHE HOHHBIX peaKiuit

JIP 23, JIP 30

Pa3nes 3. CTpoeHue U CBOIiCTBAa HEOPraHUYECKHUX BellecTB
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Tema 3.1
Knaccupuxkauus, HOMEH-
KJIaTypa M CTpPOeHHe Heop-
raHM4YeCcKHUX BellecTB

Conep:kanue y4eOHOIro MaTepuaa

IIpenmer Heopranuyeckoit xumuu. Kiaccudukanus HeopraHn4eckux Be-
mectB. [IpocTeie 1 cinoxHble BeniecTBa. OCHOBHBIE KJIACChl CIOXHBIX Be-
11ecTB (OKCHU/IbI, TUPOKCHU/IbI, KUCIOTHI, COJN). B3auMocBs3b HeopraHu-
YeCKUX BeleCTB. ArperaTtHbele cocTosiHus BeuiectBa. Kpucramnmmyeckue u
amopdHble BemecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHasi, MoJe-
KyJIsIpHasi, MOHHAasA, METaJJIN4ecKas). 3aBUCUMOCTh (PU3HUYECKUX CBOWCTB
BELIECTBA OT THUIIA KPUCTAININYECKON PEIIETKH. 3aBUCUMOCTh XUMHUYECKOU
AKTUBHOCTH BEILLIECTB OT BUJA XUMHUYECKOW CBA3M U TUIA KpUCTaINYe-
ckoii pemeTku. [IpuurHbl MHOrOOOpa3us BELECTB

OK 01, OK 02, JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30

IIpakTnyeckoe 3ansaTue Ne 4

Homenknarypa HeOpraHn4eckux BEIIECTB: Ha3BaHME BEIIECTBA MCXOMS U3
UX XUMHUYECKON (POPMYJIIBI MM COCTAaBICHUE XUMUYECKOH (OPMYJIBI UCXO-
151 13 Ha3BaHus BemecTBa o mexayHapoanoi (MIOITAK) unu tpuBHnaiis-
HOW HOMEHKJIAType.

Pemenne npakTHuecKHUX 3aJlaHUM MO KJIAacCU(pUKALMU, HOMEHKIAType U
XUMUYECKUM (OpMYyJiaM HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB
(yrapHselif ra3, yrJeKUCIbIi ra3, aMMHUak, raiieHas W3BECTb, HEralieHas
U3BECTh, MUTHEBAs COJA U IPYTUX): Ha3bIBaTh U COCTAaBIATh (POPMYJIBI XU-
MUYECKHUX BEILECTB, ONPEIEISITh MPUHATICKHOCTh K Kilaccy.

VlcTouHMKM XMMHYECKOH MHPOpMAaLUHU (CPEeICTB MAacCOBOM MH(OpMAIUH,
cetb MHTepHeT n npyrue). [louck mHbopManmu 1mo Ha3BaHUSAM, HICHTH-
¢ukaTopam, CTpyKTYpHBIM (hopMysiam

OK 01, OK 02, JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30




Tema 3.2
DOu3NKO-XUMHYECKHE CBOM-
CTBa HEOPraHUYeCKHX Be-
IeCTB

Conep:kanue y4yeOHOro MaTepuaJa:

Mertamnel. O0mue Gu3nuecKkue 1 XMMUYecKue CBOHWCTBa mMetaiioB. Crio-
COOBI MoTy4eHus. 3HaYCHUE METAIIOB M HEMETAJIOB B IIPUPOJE U KU3HE-
JESTeIbHOCTH YEJIOBEKa M OpraHu3MoB. Kopposusi MeTayioB: BHIBI KOp-
PO3UH, CIIOCOOBI 3aLIUTHl METAUIOB OT KOPPO3UHU

OK 01, OK 02, JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30

Hemeramnpr. O0mme gusnueckue u XMMHUYECKHE CBOMCTBA HEMETAJIOB.
Tunuunasie cBoiictBa HemerawioB IV— VIl rpynn. Knaccudukamnus u Ho-
MEHKJIaTypa COeAMHEHUI HeMeTaioB. KpyroBopoTsl OMOTeHHBIX 3JIeMEH-
TOB B IIPUPOJIE

OK 01, OK 02, JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEUIECTB (OK-
CUJIOB, TUAPOKCUIOB, KUCIOT, COJEH U 1p.). 3aKOHOMEPHOCTH B M3MEHE-
HUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHEHHH, BBICIIUX OK-
CHUJIOB M THUJIPOKCHIOB

OK 01, OK 02, JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30

IIpakTuyeckoe 3ansiTue Ne 5

CocraBiieHne ypaBHEHUH XMMHUYECKHUX DPEAKIHM C ydacTHEM MpOCThIX U
CIIO)KHBIX HEOPraHMYECKHX BEIECTB: METAJVIOB M HEMETAJIOB; OKCHIOB
METaJIJIOB, HEMETAJIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTraHUUECKUX KHUC-
JIOT, OCHOBaHMM M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHMYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne npakTuKoO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUN Ha CBOM-
CTBAa, COCTaB, MOJy4YeHHE U 0€30I1aCHOE UCII0JIb30BaHNE BAXKHEUILINX HEOP-
TaHWYECKHUX BEIIECTB B OBITY M MPAKTHUECKON JESTEeIbHOCTH YEJIOBEKA

OK 01, OK 02, JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30




Tema 3.3
Unentuduxkauusa  Heopra-
HHYECKHX BelleCTB

Conep:xanue y4yeOHOro MaTepuaJa:

JlaGoparopHoe 3ansiTue Ne 2

«MnenTuukanuss HEOPraHNYECKUX BEIIECTBY.

Pemenne skcriepuMeHTANIbHBIX 3a/1a4 TI0 XUMUYECKHM CBOWCTBaM MeTal-
JIOB M HEMETAJIJIOB, 110 PAaCIO3HABAHUIO U MOJIYYEHHUIO COEJUHEHUM MeTal-
JIOB U HEMETAJLJIOB.

Wnentudukaniss HEOPraHMYECKNX BEIIECTB C MCIOJIb30BaHUEM HX (U3U-
KO-XMMHUYECKUX CBOWCTB, XapaKTEpPHBIX KadeCTBEHHbIX peakuuid. Kaue-
CTBCHHLIC PCAKIIMU Ha CYJII)(i)aT-, Kap6OHaT- " XJIOpUA-aHHOHBI, HA KATHOH
aMMOHUS

OK 01, OK 02,0K 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

Pa3nes 4 CtpoeHue M CBOHCTBA OPraHN4YeCKMX BellecTB

30

Tema 4.1

Knaccupukanus, crpoenue
U HOMEHKJIATypa OpraHuye-
CKHX BelllecTB

Coaep:xaHue yueOHOro MaTepuaJia

[losiBneHue u pa3BUTHE OpPraHUMYECKON XMMUU Kak Hayku. [Ipeamer opra-
HAYECKOW XMMHHM. MeCTO M 3HayeHue OPraHUYeCKOW XHMHHM B CHCTEME
€CTECTBCHHBIX HayK.

XHAMHYECKOE CTPOCHHUE KAK MOPSAJOK COCIUHEHHsI aTOMOB B MOJIEKYJIE CO-
IVIACHO MX BAJIEHTHOCTU. OCHOBHBIE IOJIOXKEHHUS TEOPHUM XUMHUYECKOTO
CTpOEHHS OpraHnueckux coequHeHuit A.M. bytnepoBa. YriepoaHsiii cke-
JIET OPTaHUYECKOW MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHYE-
CKOI'O CTPOEHMS MOJIEKYJl. M30Mepus u u3oMepsl.

[Tonarue o ¢pyHkumoHanbHO# rpynmne. Panukan. Ipuniuns! knaccuduxa-
MM OPTraHMYECKUX COCOWHEHHMHA. MexayHapoaHas HOMEHKIAaTypa |
MPUHIUIBI HOMEHKJIATYphl OpraHuueckux coennHeHui. [lonsarue o6 a3ot-
COJIeprKallMX COEIMHEHUSAX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (yrie-
BOJIaX, JKHUpax, OEJIKax M Jp.), BHICOKOMOJIEKYJISIPHBIX COEJUHEHUSX (MO-
HOMeEp, MOJNMEpP, CTPYKTYPHOE 3BEHO).

OK 01, JIP 2, JIP 4, JIP 16, JIP 23,
JIP 30

IIpakTnyeckoe 3ansaTue Ne 6

Homenknarypa opraHiueckux COeJUHEHUH OTIEIbHBIX KIacCOB (HACHI-
IIEHHBIE, HEHACBIIIICHHBIE U ApOMATHUECKUE YTIIEBOJOPObI, CIIUPTHI, (he-
HOJTBI, QJIBJIETU/IBI, KETOHBI, KAPOOHOBBIE KUCTOTHI U Ap.) CocTaBneHune
MIOJTHBIX U COKPAILEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMYECKUX BEIIECTB
OTACJIBHBIX KJIACCOB, UCIIOJIb3Yysd UX Ha3BaHUSA 110 CHUCTEMATHUECKOHN U TpHU-
BUAJILHOM HOMEHKJIaType (9THJIEH, alleTHIIeH, TTIUIepHH, (heHod, dhop-

OK 01, JIP 2, JIP 4, JIP 16, JIP 23,
JIP 30




MaJIb/ICT U], YKCYCHAsl KHCIIOTa, IMUIMH). PacueTsl npocreiimeit hopmybl
OpPraHMYECKOM MOJIEKYJIbl, UCXOJS U3 DJIEMEHTHOro cocTasa (B %)

Tema 4.2
CpoilicTBa
coeIMHEeHU

OpraHH4YecKHX

Conep:kanue y4yeOHOIro MaTepuaJa:

16

OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCTUHEHUN OTACIbHBIX
KJ1acCOB (0COOCHHOCTH KJIAaCCU(UKAIIUKA ¥ HOMEHKJIATYPHI BHYTPH KJIacca,
TOMOJIOTHUECKUH psif U oOmas ¢popmyna; u3oMepus; GU3NIecKue CBOK-
CTBa; XUMHUYECKUE CBOMCTBA; CIIOCOOBI TIOTyUEHUS ):

— TpeJIeNbHBIC YIIIEBOIOPO/IbI (aJIKaHbl U ITUKIOAIKaHbI). ['opeHne MeraHa
KaK OJIMH M3 OCHOBHBIX MCTOYHWKOB TEIUIa B MPOMBIIIJICHHOCTH H OBITY.
CBoiicTBa MPUPOIHBIX YTICBOJAOPOIOB, HAXOXKICHUE B MPUPOJIC U TIPUME-
HEHUE AITKAHOB;

— Henpe/iebHbIC (AJIKEHBI, AIKMHBI M aJIKaJMCHbI) U apOMaTHYECKUE yTIie-
BOAOPOJbl. ['OpeHHE aneTWieHa KaK HCTOYHHK BBICOKOTEMIIEPATYpPHOTO
TUTAMEHH JUTSI CBAPKH U PE3KH METAIIOB

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

Kucnoponcoaepxaiue coenuHeHus: (COUPThl U (PEHOJBI, KapOOHOBBIC
KHMCIIOTBI U 3(UpBI, adbAETUABl U KETOHBI, KUPBI, yriaeBoabl). [IpakTtuye-
CKOe MPHUMEHEHHE OSTWICHIJIMKOIA, riuiepuHa, ¢enona. [Ipumenenue
¢dbopManbaeruaa, aneraibAeruia, YKCYCHOM KHUCIOTHL. Mbplla Kak cosu
BBICIINX KapOOHOBBIX KHCIOT. Moro1ue cBOHCTBA Mblla

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

A3zoTcoaepkaiue coeTMHeHUs1 (AaMUHBI 1 aMHUHOKHUCIIOTHI, O6enku). Brico-
KOMOJIEKYJISIpHbIE ~ CO€IUHEHUs (CHUHTETHYeCKHe M  OMOJOTHMYeCcKH-
aKkTuBHbIE). MoHOMep, moiaumep, CTPYKTypHOe 3BeHo. llonmmepuzanus
STWJIEHA KaK OCHOBHOE HAIIPaBJIEHHE €r0 UCIIOJIb30BaHUS.

['eneTnyeckas CBSA3b MEXKAY KJacCaMHM OPraHUYE€CKUX COEIMHEHUN

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

IIpakTnyeckoe 3ansaTue Ne 7

CaoiicTBa OpraHMYECKUX COEIMHEHUHN OTNEIbHBIX KJIaccoB (TpUBHAJIbHAsS
U MEXJyHapo/Has HOMEHKJIATypa, XMMUYECKHE CBOICTBA, CIIOCOOBI MOITY-
YeHMs): MpeeNbHble (aIKaHbl U IUKJIOATKaHbl), HEMPEeIbHbIE (aJKEHBI,
QJIKMHBI M aJIKaJMEHbl) U apOMaTUYECKHE YIIIEBOIOPO/Ibl, CIUPTHI U (PEeHO-
JIbl, KAPOOHOBBIE KUCIOTHI M A(UPHI, AJIbJIETH]IbI U KETOHBI, aMUHBI U aMU-
HOKHCJIOTBI, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNUS. 3aJaHUsI HA COCTaBJICHHE
YpaBHEHUH XMMHUYECKHUX PEaKIMi ¢ ydaCTHEeM OpPraHM4ecKHX BELIECTB Ha
OCHOBaHUH MX COCTaBA U CTPOECHUS

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30
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CocraBiieHne cxeM peakuuil (B TOM YHUCIIE M0 NPEUIOKEHHBIM LIEIOYKaM
IIPEBpAILEHHI), XapaKTePU3YIOIUX XUMHUECKUE CBOMCTBA OPraHUYECKUX
COCI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIACCOB, CIIOCOOBI X MOJIYYCHHUA U HAa3BAHUC OP-
TFaHUYECKUX COCIMHEHUH 110 TPUBHAIBHOW MIIM MEXIYHApOJHOM CUCTEMa-
TUYECKON HOMEHKJIATYype.

Pemenne npakTuko-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3alaHUI HAa CBOM-
CTBAa OpraHUYCCKUX COC,HI/IHGHI/II\/JI OTACJIBbHBIX KJIaCCOB

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

JlaGoparopHoe 3ansitue Ne 3

«[IpeBpaiiieHus: opraHMYECKUX BEIIECTB IIPU HarpeBaHuu".

[TonmyyeHue 3TUICHA U U3yYEHHE €ro CBOMCTB. MonenupoBaHuEe MOJIEKYII
U XMMUYECKUX IPEBpALICHUN Ha MpUMEpE 3TaHa, 3TUJIEHA, alleTUICHA U

APp-

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

Tema 4.3.

HNnentudukanusi opranm-
YeCKUX BellecTB, UX 3Haye-
HHME M NIPUMEHEeHue B ObITO-
BOii M NPOU3BOJACTBEHHOM
AeATeIbHOCTH Ye10BeKa

Conep:xanue y4eOHOro MaTepuaJa:

10

buooprannueckue coeaunenus. Ilpumenenne u 6uosornveckas pojib yr-
neBoioB. OKHCIEHHE YIVIEBOJOB — HCTOYHUK 3HEPTMH JKUBBIX OPraHU3-
MoOB. O6nactu npuMeHeHus: aMuHOKUCOT. [IpeBpaienus 0enkoB MU B
opranusMe. buonornueckue QyHkiuu 6enkoB. buonoruueckue pyHKIMU
XKUpoB. Ponb opranndeckoil XMMHM B pELLIEHUH NMPOOJIeM MUIIEBOH Oe3-
OIIACHOCTH

Ponp opranuuyeckoil XMMHMM B PELIEHUH IMPOOJIEM SHEpPreTHdeckoil 6e3-
OTACHOCTH, B PA3BUTUU MEIULIMHBI, CO3/IaHUU HOBBIX MaT€pUaJIOB, HOBBIX
MCTOYHHUKOB 3HEPruM (AIbTEpPHATUBHBIE HCTOYHUKH dHEprun). OnacHoOCTb
BO3JICHCTBUSl HA >KMBBIE OPraHU3Mbl OPTaHUYECKUX BEIECTB OTIEIbHBIX
KJ1accoB (YIJIEBOJIOPOJIbI, CHUPTHI, (DEHOJBI, XJIOPOPTaHUYECKUE MpPOH3-
BOJHBIE, albJETUbl U Jp.), CMBICI MOKa3aTelsl MpeAesbHO JTOMyCTUMOM
KOHLIEHTpaLun

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30




JlaGoparopHoe 3ansiTue Ne 4

JlaboparopHast pabota: “VneHTuduKanus OpraHUIeCKUX COCTUHEHHUHN OT-
NEJLHBIX KJ1acCcoB”™

Wnentudukanyss OpraHUYecKuX COSAMHEHUH OTAENbHBIX KJIaccoB (Ha
pUMEpE aJbJICTH/IOB, KpaxMaia, YKCYCHOW KUCIIOTHI, OEIKOB H T.II.) C HC-
MOJIb30BaHUEM MX (U3UKO-XMMHUYECKHX CBOWCTB M XapaKTEpHBIX Kaue-
CTBEHHBIX peakiwmid. JleHaryparus Oenka rnpu HarpeBaHuu. L[BeTHbBIE pe-
aKIuu O0eIKoB. BO3HHMKHOBEHHE aHATMTUYECKOTO CUTHAJIA C TOYKH 3PCHUS
XUMHAYECKHX MPOLECCOB MPHU MPOTEKAHUHM KaYeCTBEHHOW peakIiuy, 03BO-
JSIONIeH UACHTH(GUIMPOBATH MPEIOKEHHBIC OPraHUYECKUE BEIIECTBA

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

Paznen 5. KunHernyeckue u TepMOIHHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX peak-

1107071

Tema 5.1
CkopocTh XMMHYECKHX pe-
aknuid. XuMH4YecKoe pas-
HOBecHe

ConepxaHue y4eGHOro MaTepuaJia:

CKOpOCTh peakiuy, ee 3aBUCUMOCTb OT Pa3JIMYHbIX (PAKTOPOB: MPHUPOJIbI
pearvpymoumux BELIECTB, KOHIIEHTPAllMM Pearupyrolmx BELIECTB, TEMIIe-
patypsl U IJIOLIaId pEaKIMOHHON MOBEepXHOCTH. TemnsoBble 3G deKTh Xu-
MUYECKUX peakiuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.

OO6patumMocTh peakuuil. XUMHUYECKOE PAaBHOBECHE M €r0 CMELICHHE O]
NeCTBUEM pa3InYHBIX (PAaKTOPOB (KOHLIEHTPALMS PEareHTOB WU MPOIYyK-
TOB PEAKLUH, JABJICHUE, TEMIIEpATypa) UIsl CO3/1aHUsl ONTUMAIIBHBIX YCJIO-
BHI MPOTEKAaHMsI XUMHUYECKUX IporeccoB. [Ipnanun Jle [larense

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30
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Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHMi Ha aHanu3 (HakTopoB,
BJIMAIOIHUX Ha U3MCHCHHUE CKOPOCTU XUMHYECKOHN p€aknuu, B T.4. C MO3H-
LU HKOJIOTHYECKH 11eJ1ecO00pa3HOro MoBeieHUs B ObITY M TPYIOBOH Jesi-
TEJIBHOCTH B LEIAX COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAKOIIEH NpH-
POIHOM CpEMBL.

Pemrenne npakTUKO-OpHEHTUPOBAHHBIX 3a/IaHU HA NPUMEHEHHUE ITPUHIHU-
na Jle-Ilatenbe A HaXOXJEHHUS HANpaBJIEHUS CMEIEHHUS PABHOBECHS
XUMHUYECKON PeaKIMM U aHajiu3 (aKTOpOB, BIUSIOUIMX HA CMEIICHHUE XH-
MHYECKOT0 PaBHOBECHS

OK 01, OK 02, OK 04, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30




Pasznen 6. PactBopnl

Tema 6.1
ITonsiTHe 0 pacTBOpPax

Coaep:xanue yueOHOro MaTepuasa:

N

PactBopenne kak ¢usnko-xumuueckuii mpomecc. PactBopbl. CriocoOsl
IIPUTOTOBJIEHUS] pacTBOpoB. PacTBoprMocTh. MaccoBas 1011 pacTBOpEH-
HOro BeniectBa. CMbIC MOKa3aTelss MpeAesbHO JTOMYyCTUMOM KOHIIEHTpa-
IIUH U €0 UCIIOJIHb30BaHKE B OLIEHKE 3KOJIOIMYECKON 0€30MacHOCTH.
[IpaBuiia 3K0I0rMYecKH 1e1ecoo0pa3HOro MOBEACHUS B ObITY U TPYIOBOM
NESTEILHOCTH B IEJISIX COXPAHEHHUS CBOETO 3J0pPOBbS U OKpYKaroHIei
MIPUPOJHON Cpefibl; OMACHOCTh BO3CHCTBHS HA KUBbIE OPraHU3MBI OIpe-
JICJICHHBIX BEIIECTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PAaCTBOPHI,
WCIIOJIb3YEMBIC B OBITOBOM M MTPOW3BOJICTBEHHON JCSITEIILHOCTH YCIIOBEKA

OK 01, OK 02, OK 07; JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

Tema 6.2
HccaenoBanue CBOJICTB
pacTBOpoOB

Copep:xanue yueOHOro MaTepuaJia:

JlabopaTopHoe 3ansiTue Ne 5

JlaboparopHas padota «lIpuroroBieHue pacTBOPOB».

[IpuroroBnenue pacTBOPOB 3aJlaHHOM (MaccoBoOif,%) KOHIIEHTpauuu (C
MPAKTUKO-OPHUEHTUPOBAHHBIMU BOIPOCAaMH) U OMpeeNieHue Cpeabl BO-
HBIX PacTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIEHHE PACTBOPOB

OK 01, OK 02, OK 04; JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30

IMpodeccuoHaIbLHO-OPMEHTHPOBAHHOE COlepKaHUE (COAeP:KAHNE IPUKIATHOTO MO/YJIs1)

Pa3nen 7. Xumusi B ObITY U POU3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0BEKa

Xumus B ObITY ¥ IPOU3BO/I-
CTBEHHOH JeATEJLHOCTH
YyeJIoBeKa

Conep:xaHue yueOHOro MaTepuaJia

Hogeitmme nocTHkeHUsT XUMUYECKOW HAyKH U XUMUYECKOW TEXHOJIOTHH.
Ponp xuMuun B o0ecriedeHnH 3KOJOTHIECKON, YHEPIreTHUECKON U MUIIEBOM
0€301acHOCTH, Pa3BUTHH MeIWIUHBL. [IpaBuiia OWCKa W aHaIu3a XUMHU-
yeckoil MH(OpMAIMKM W3 PA3NIUYHBIX HUCTOYHUKOB (HAay4Has U y4eOHO-
Hay4JHasl IUTepaTypa, CpeCcTBa MacCOBOM nHpopManuu, cetb HTepHET)

OK 01, OK 02, OK 04, OK 7, JIP 2,
JIP 4, JIP 16, JIP 23, JIP 30
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[Touck m aHanM3 KecoB O MPUMEHEHHN XMMHUYECKUX BELIECTB M TEXHOJIO-
ruii ¢ ydyetoM Oyaymed npodecCHOHATbHON AEATENIBHOCTH IO TeMaM:
Ba)XHEHIINE CTPOUTEIbHBIE MaTepHaibl, KOHCTPYKIMOHHBIE MaTEepHAIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl JIEKTPOHUKH, HaHOMAaTepua-
JIbI, TEKCTHJIBHBIC BOJOKHA, UCTOYHUKU DHEPTHH, OPraHMYECKHE U MUHE-
pasibHBIC YI00pEeHMsl, TeKapCTBEHHBIEC BEIIECTBA, OBITOBAS XUMHUSL.

3amura: [IpeacraBnenne pe3ynbTaToB penieHus: KelcoB B (opMe MHHU-
JIOKJIaJ1a ¢ Mpe3eHTaunen

OK 01, OK 02, OK 04, OK 7, JIP 2,
JIP 4, JIP 16, JIP 23, JIP 30

Bcero:

72

IIpomexyTounas arrecraums: 1uddepeHunpoBannblii 3a4éT (2 cemectp)




3. YCJIOBUS PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI
3.1 TpeOoBaHus K MUHHMAJIbHOMY MATEePHAJBLHO-TEXHHYECKOMY 00ecne4YeHU 0

YueOHBbIl peIMeT peau3yeTcs B:
a) yueOHOM kabuHeTe Kaduner Ne2416
O06opynoBanue yueOHOT0o KaOMHeTa:

- 10Ca/I04YHBIE MECTA 10 KOJUYECTBY 00yUarOUINXCS;

- paboyee MecTo MpernoJaBaTes;

- METOJIMYECKUE MATEPUAIIbI 10 JUCLUILIMHE.

OCHaIIEHHOCTh: KOMIUIEKT y4eOHOW MeOenu (CTONBI YYeHHYECKHE, CTYNbs yYCHHYECKHE,
CTOJI TIpernoaBaTelis, CTyJ IpernoaaBarens), focka ayautopHas JIA -349 -1 mr.; mkad BBITSKHOU
JEMOHCTPALIMOHHBIN HAMOJIbHBIN 0e3 (xum) -1 mit.;

Hab6ops1 komnexkuwmii: "UyryH u crans"; "Amomununii", "Bomokna", "Mertamisl", "Munepa-
JIbI ¥ TOpHBIE TTOpobl", "Munepanbabie ynoopenus"; "HedTs u BaxxHeHIIINE TPOAYKTHI €€ Tepepa-
o6otku"; "ITnactmaccer"; "Tommo"; "Illkana TBepaoctu",

TexHuyeckue cpencTBa OOy4UEHMs: MPOEKTOP MEPEHOCHOM, PKpaH MEePEHOCHOM, dKpaH A
NIUHAMHUYECKHUX ITOCOOUH.

VYyebHo-HarIsIIHBIE TOCOOUS - KOMILUIEKT IJIAKATOB XUMUKOB

Texnuueckue cpeacTtsa o0ydeHus: pabovyero MecTa MpernofaBaTeisi: KOMIBIOTEpHOE 000py-
JIOBaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAaHMIM OE30MACHOCTH M HAIEXK-
HOCTH, TIPeyCMaTpUBaTh BO3MOXHOCTh MHOTO(PYHKIIMOHAILHOTO MCTOJIb30BaHUS KabuHeTa, ¢ 11e-
JBI0 M3YUEHUs COOTBETCTBYIOLIEH MUCHUIUIMHBI, MYIbTUMEAUMHOE 000pyJoBaHHE (TPOEKTOp H
MIPOEKIIMOHHBINA YKpPaH UM HMHTEPaKTUBHAsS JOCKA), IOKAIbHAs CETh C BBIXOJIOM B Internet.

HaumeHnoBanue cienanbHOTO MOMEINIEHUs: ydeOHas ayqUTOPHs JUIsl IPOBEICHUS MPaKTHYe-
CKHX 3aHSITUH, TPYNIOBBIX KOHCYJIbTAIIMN, WHIUBUIYAIbHBIX KOHCYJIBTAIMMI, TEKYIIETO KOHTPOJIS
U TIPOMEXKYTOYHOM aTTecTalluy, OCHALIEHHbIE 000PYIOBAaHUEM M TEXHMUYECKHMHU CPEJICTBAMU 00Y-
YEeHMsI, a TaKXKe YUTAJIbHBIN 3aJl, TOMEIIEHUs Ul CAaMOCTOATEIbHOU paboThl, C JOCTYIIOM K CETH
«Uurepuer» u YUOC.

0) JIadopaTopust «Xumusi» Ne2415

OCHAaIIIEHHOCTh: KOMIUJIEKT Y4eOHOH MeOenn (CTOJIbl yUYeHHUYECKHE, CTYJIbsl YUEHHYECKHUE,
CTOJI TpernoiaBaresi, CTyN MpernojaBaTens), mKad Ans oaexabl — 1mrT., mkad KHWKHBIA — 11IT.,
mkag ¢ moiakamu- 1 mr.,

JIaboparoproe obopynoBanue: Becsl HP-200 (1 mt.); Habop nabopaTopHO# MOCYIbl U MpU-
HaJJIexKHOCTeH; 000pyOBaHuE IJi1 JEMOHCTpAIlMM XUMUYECKHUX OMNBITOB, CTOJ JIEMOHCTPAI[MOH-
HBI XUMUYECKHH, CTOJI JJAOOPATOPHBIA XUMHUECKHUH (2 IIT.), CTOJ JTa0OPaTOPHBIA C MOMKOHN H Cy-
LIWJIKOH, CTYN Ja00paTopHbId, TymM0a MeTalsinuecKas MmoJKaTHas, mKkad it mocyasl 1 IpudopoB
(xuM.), mkad s XpaHEHUs XUMUYECKUX PEaKTHBOB, mkadp menuuuHckuil IIMM 2, tenexka xu-
MHUYEeCKasl.

n

HaGopsr nemonctpaunonssie: "Habop xumuyeckux snementoB", " Habop Heopranuka',
«Habop nmns cocraBieHus] 0ObEMHBIX MOJIETICH MOIEKYI.
tabnuna "[lepuoanyeckas cucreMa XUMUYECKUX dIeMeHTOB MennaeneeBa'- 1 mt.; Tabnuia

"PacTBOpUMOCTH COJIEH, KUCITOT U OCHOBaHMi B BoAe" - 1 mT.;

3.2. UndopmanuonHoe odecrieyeHne peaau3alnu NporpaMmbl

Jlna peanuzanuy mporpaMMbl OMOJIMOTEUHBIM (OHJ 00pa3oBaTeabHONW OpraHU3alMi HUMEET
NeYaTHBIE W/WIK DJIEKTPOHHbIE 00pa3oBaTeNbHbIe U HMH()OPMAIIMOHHBIE PECYpPCHI, MCIIOIb3YEMbIE B
00pa3oBaTeIbHOM IpoIiecce.
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Ilepeyennb pekomMeHayeMbIX y4eOHBIX HM3JaHMI, JONMOJHUTEIbHON JuTepaTypbl UHTEp-

HeT-pecypcoB, 0a3bl JaHHBIX 0M0IHOTEYHOr0 (poHa:

3.2.1.0cHOBHBIE HCTOYHUKM:

H. B., babkos A.

W IIPAKTHUKYM JIA

HznarensctBo HOpaiir,

1| Jle6ener 1O. A., | Xumus : yuyeOnuk | Mocksa : [DneKTpoHHBIHN pecypc]
®anees I'. H., | mosa cpennero | M3narensctBo HOpaiir,
Tony6e A. M., | mpodeccuonansu | 2023. — 431 c. pexxum
[ITanosan B. H. oro o0Opa3oBaHUs | JIOCTyMa:
— 2-e wusn., | https://urait.ru/bcode/51
nepepad. u JIoI. 3073
2| AuduHoreHoBa Xumus : yueOHHUK | MOcKBa : [DneKTpOoHHBIHN pecypc]

nepepald. u Aor

https://urait.ru/bcode/51
3537

B., Ilonkos B. A. | cpennero 2023. — 291 c. pexum
npodeccuoHanbH | goctyma:  https://urait.
oro ru/bcode/513807
oOpazoBaHus 2-¢
W3], UCTIP. U JOTI.

3| Huxonbckuii A. Xumus : yueOHuk | Mockaa : [D1eKTpOHHBIN pecypc]

b., CyBopoB A. B. | u npaktukym mist | M3natensctBo FOpaiiT,
CPEIHETO 2023. — 507 ¢c. —
npodeccuonanbl | (IIpodeccuonansuoe
oro oOpazoBaHus | 0Opa30BaHHE). PEKUM
— 2-e U3, JIOCTYTIA:

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:

danees I' . H XUuMus. Mocksa : [DneKTpOoHHBIN
3a/lauHuK ! W3parensctBo FOpaiir, | pecypc]
yueOHOe mocobue | 2023. — 236 c.
TUIS CPEIHETO | PEKUM JIOCTyTIA:
npodeccronanbu | https://urait.ru/bcode/51
oro obpazoBanus | 3091
Pocun WM. B., | Xumusa. Yuebnux | Mocksa : [DneKTpOHHBII
Tomuna JI. /., | u 3amaunuk : nus | U3garensctBo FOpaiir, | pecypc]
Conosses C. H. CpeIHero 2023. — 420 ¢c. —
npodeccuonansd | (Ilpodeccuonansuoe
oro oOpasoBanusi | oOpazoBanmue). Pexxum
JIOCTyTA:
https://urait.ru/bcode/51
2022

3.2.4. Tlepeyenp npodeccHOHAIBHBIX 0a3 JaHHBIX U MHGOPMAIMOHHBIX CIPABOYHBIX
cucTem:

1. HayuHo-miomyIsipHBINA TPOEKT «JIEMEHTHI O0NBIION HAYKH « ((U3HKa, XUMHUS, MAaTeMaTHKa,
aCTpPOHOMHS, HayKa O KU3HH, HayKa o 3emiie). HoBocTu Hayku, KHUTH, HAy4YHO-TIOMYJIIPHbIE CTaThH,
nexuyu, sHnukinoneauu. https://postnauka.ru/themes/chemistry - nexnuu mo xumun Ha caiite IToct-
nayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxwum gocTtyma: cBOOOHBIIA.

22


https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513091
https://urait.ru/bcode/513091
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022
https://postnauka.ru/themes/chemistry
https://elementy/ru/

2. CaiiT Hay4HO-TIOMYJIAPHOTO JKypHasa «XuMus u 3u3Hby. https:// gotourl.ru/4785 Pexum mo-
CTyIa: CBOOOIHBIN.

3. CaiiT 0 XMMHHU: KJIACCUYCCKUE YICOHHUKH, CIIPAaBOYHUKH, SHITUKIIONEINH, TIOUCK OpraHuye-
CKUX M HEOPraHMYECKHX PEaKluii, COCTaBIeHUE ypaBHeHHI peakuumid. https:// www. xumuk.ru/ Pe-
UM JIOCTYIA: CBOOOHBIH.

5. DnekTpoHHass WHGOPMAIIMOHHO-00pa3oBaTelibHas cpena Ha miatgopme Moodle. [Dnek-
TpoHHBIA pecype]. Pexxum poctyma: https://moodle.ospu.su/
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https://moodle.ospu.su/

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOU JUCITATLIAHBI

KoHTpomnb 1 O1leHKa pe3ynbTaTOB OCBOCHUS 00I1e00pa30BaTeIbHOM AUCIUIUINHBI PACKPHIBa-
I0TCS Yepe3 AMCHUILUIMHAPHBIC PEe3YJIbTaThl, HAIIPABJICHHBIC Ha (DOPMUPOBAHKHE OOIIHMX U MPOPECCHO-
HAJTBHBIX KOMITETEHIIUH 110 pa3/ieliaM U TeEMaM COJepKaHus y94eOHOTO MaTepHraia.

[TpomesxyTounas arrectanus B popme auddepeHiupoBanHoro 3a4éra (2 cemMecTp)

Oo6mue komnerenun (OK), Pa3znen/Tema THN OLIeHOYHBIX
JINYHOCTHBIE pe3yabTaTsl (JIP) MeponpUATHI
OK 01. Bribupats croco6sr pe-| P1: Tema 1.1 - YeTHBIM onpoc;
meHus 3anad npodeccuonansHoi| P2: Tema 2.1, Tema 2.2 - 3amauyn Ha COCTAaBJICHHUE XU-
NesATeIbHOCTH TnpuMeHuTenbHo K P3: Tema 3.1 Mudeckux popmyi,
Pa3IMYHBIM KOHTEKCTaM P4: Tema 4.1, Tema 4.2, Tema - 3amanns Ha HCIIOJBb30BaHHS
4.3 XAMHYECKOH  CHUMBOJUKUA U
P5: Tema 5.1 Ha3BaHUU COENUHEHUH II0 HO-
P6: Tema 6.1 MEHKJIATYpPE MEXIYHAPOIHOTO
P7: Tema 7.1 COI03a TEOPETHUYECKOW M TMPH-

KIQAHOW XHMHU W TPUBUAIb-
HBIX Ha3BaHUU JJIsi COCTABIICHUS]
XUMHYECKUX POPMYIT;

- 3acnymuvBaHue COOOUIECHUH U
OIICHKA WX TIOJITOTOBKH;

- Pe3ynbTar BBINOJIHCHUSI BHEA-
VIUTOPHBIX CaMOCTOSTEIbHBIX|
pabor;

- Pe3ynbTaT BBIMOTHEHMS TIPaK-
TUYECKOU paboThI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- [logGop, ananu3 u npeodpazo-
BaHUe yuyeOHOI nHpopMaIuu

OK 02. HcnonszoBate cospe- | Pl: Tema 1.1 - YCTHBIN 0IIpOC

MEHHBIE CpeJCTBa IMoucka, aHa- | P2: Tema 2.1 - 3acnymuBaHuE COOOIIEHUN U

nu3a u uHTepnperauuu unpop- | P3: Tema 3.1, Tema OLIEHKA UX MOJATOTOBKH;

Maluu | uHdopmanmonnsie | 3.2, Tema 3.3 - 3ajaHus Ha MCIOJIb30BaHUS

TeXHoJIoTHMH i BeimonHeHus | P4: Tema 4.1, Tema X IMHYISCKOMN CUMBOJIMKH U

3amau mpodeccuoHanbHOu nesi- | 4.2, Tema 4.3 Ha3BaHWW COEIUHEHUNU TIO0 HO-

TEINBHOCTH P5: Tema 5.1 MEHKJIATypE  MEXIYHapOIHOIO
P6: Tema 6.1 COI03a TEOPETUYECKOM U IpPH-
P7: Tema 7.1 KJIaJHOM XMMHH U TPUBHUAIBHBIX

Ha3BaHUU JJIS COCTaBJICHUS XU-
Mudeckux Gopmyi;

- PesynmbraT BBINOJTHEHHS BHEa-
YIATOPHBIX ~ CaMOCTOSITEIBbHBIX
padot

- PesynbTaT BBIMIONHEHUS TPaK-
TUYeCKOl paboThI;
-[IpakTHKO-OpUEHTUPOBAHHBIC
BaJlaHus;

- [Toxbop, ananus u mpeoOpa3zo-
BaHHE Y4eOHOM nHpOpMaIUu
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OK 04. 3ddexTrBHO B3anMocii-
CTBOBATh U pa6OTaTI:B KOJIJICKTHU-
BE 1 KOMaH]Ie

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymmBaHue COOOIICHUN U
OLIEHKA UX MOJTrOTOBKHU;

- 3aaHus Ha UCTIOJIH30BAHUS
XUMHYECKON CUMBOJIUKU U
Ha3BaHUI COCMHEHUH IO HO-
MEHKJIATYPE MEXIYHAPOTHOTO
COK03a TEOPETUYECKOU U IIPHU-
KJIQJHOW XUMUU U TPUBUATBHBIX
HA3BaHUU ISl COCTABIICHUS XU-
MUYECKHX (HOpMYIT;

- Pe3ynbpTaT BBINIOJIHEHUS BHEA-
YIUTOPHBIX CAMOCTOSITENIbHBIX
pabot

- PesynbTaT BBINIOJIHEHUS TIPAK-
TUYECKOH paboTHI,

- PesynpTaT BBINONIHEHUS 1a00-
paTopHO# pabOoTHI;
-[IpakTHKO-OpUEHTUPOBAHHBIC
Ba/laHus;

- [lon6op, ananu3 u nmpeodpaszo-
BaHue y4eOHOI nHpopMaIun

OK 07. ConeiicTBOBaThH COXpa-
HEHUIO OKPYXKAIOIIEH Cpebl,
pecypcocOepexeHuIo, Mpume-
HATbH 3HaHUS 00 U3MEHEHUU
KJIMMaTa, MPUHIUIBI Oepex-
JIMBOTO MPOU3BOCTBA, dPPeK-
TUBHO JIECTBOBATH B UPE3BbI-
YalHBIX CUTyalUsAX

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3
P7: Tema 7.1

-[IpakTHKO-OpUEHTUPOBAHHBIC
BaJIaHHUS;

- [lon6op, ananu3 u mpeodpaszo-
BaHUE y4eOHOIN MHpOpMAINY;

S HEPEYEHB UCITIOJIB3YEMBIX METOAOB OB YYEHUA

5.1 ITaccuBHEIE: OIIpOC, pCHUPOAYKTUBHBIC YIIPAKHCHUA I10 3aKPCIUVICHUIO U OTpa60TKe HU3YUYCHHOTI'O

MaTepuralia

5.2 AKTUBHbIE 1 UIHTEPAKTUBHBIE: IBpUCTUYECKUE OeceIbl, JUCKYCCUU, KPYTIIBbIA CTOJI, Tpe3eHTalHs,

BHUKTOpPHHA, KBCCT.
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