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1 IACIIOPT PABOYEM IMPOT'PAMMBI YYEBHOM JIUCHUILIAHBI
oy 12. XUMUA

1.1 Ob6aacTh npuMeHeHUus padoyei MporpaMmbl
PaGowass mporpamMma ydeOHOW IUCHUIUIMHBI SBISETCS YAcCThIO IPOTPAMMBI  CPEIHETO

(mosHoro) obmero obpazoBanus no crneruanbHoctu CIIO 09.02.07 MudopmMannoHHBIE CHCTEMBI B
IPOTrPaMMHPOBAHHH.

[Mpu peanuzanuu paboyeld MporpaMMbl MOTYT HCIIOJIB30BATHCS pa3lIMuHble 00pa3oBaTebHBIC
TEXHOJIOTHH, B TOM YHCJIe AUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, YIEKTPOHHOE 00yUIEHHE.

Pabouas mporpamma yuyeOHOM TUCHMIUIMHBI MOKET OBITh MCIIOJIb30BaHA B MPOQecCHOHATBHON
MOJITOTOBKE, TIEPETIOITOTOBKE M MOBBIIICHUH KBATH(UKAMK paboUuuX 1Mo mpodeccusm:

1.2 Mecto yueOHoi nucunminabl B cTpykrype OIIOII-IIIICC3:

O0r111e00pazoBaTelbHas JUCIUITIMHA « XUMESD) H3ydaeTcsl Ha 6a30BOM YPOBHE B 001T1Ie00pa30BaTeIbHOM
IIMKJIe Y4eOHOTO TJIaHa OCHOBHOM NMPo(decCHOHAIBHOM 00pa30BaTeIbHOM MPOrpaMMbl YKPYITHEHHBIX TPYTIIT
cnenuanbHocTei / mpodeccwuit: 09.00.00

TpynoeMKOCTh TUCIMIUTHHBI « XUMHsD» Ha 0230BOM YPOBHE COCTAaBISIET 72 Yaca, U3 KOTOphIX 64 daca —
0a30BbIii MOYJIb (6 Pa3neNoB) M 8§ YacOoB — MPHUKIAIHON MoAyib (1 pa3aen), BKIFOYAONIUN ITPAKTHUKO-
OpPUEHTUPOBAHHOE COJIEPKaHNE KOHKPETHON POGECCHH HITH CIICIIHATEHOCTH.
[TpuknagHO#t MoOmyns BKIO4aeT omuH pasaen. Pasmen 7 «Xwmuss B ObITY W MPOW3BOJCTBEHHOU
NeSITeIbHOCTH YelloBeKay peanusyercs g cnenpansHocTd 09.02.07 MH(bopManMoHHBIE CHCTEMBI B
MIPOrpaMMHUPOBAHUM HA Marepuaie, CBI3aHHOTO C 3KOJIOTMYECKON Oe30MacHOCThIO U OLIEHKOM MOCIEACTBUI
OBITOBOM M TIPOM3BOJCTBEHHOW JEATEIBHOCTH, TI0 OTpacisaM Oymyiied mpoeCCHOHATBLHON JIeSITEeLHOCTH
00YYarOIIIXCS.

1.3 IlnanupyemMpble pe3yJabTaThbl OCBOCHUSI Y4eOHOM MM CIUIINHBI:
1.3.1 Ilens yueOHON AUCIHUILTUHBL:

DOpMUPOBAHUE Yy CTYICHTOB MPEACTABICHUSI O XMMHYECKOM COCTaBIIIOLIEH €CTECTBEHHOHAYYHOM
KapTUHBl MHpa KaK OCHOBbl NPUHATHS PEHIEHUM B KU3HEHHBIX W MPOU3BOJICTBEHHBIX CHUTYaIUSIX,
OTBETCTBEHHOI'O ITOBE/ICHUSI B IPUPOAHON CPELIE.

3agaum JUCIMILIMHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHYESCKHX TPOLIECCOB U SBJICHHUI
B OKPYXKAaIOILLEW cpene, LEJIOCTHOM HAydyHOM KApTHHBI MHpPA, B3aUMOCBA3M M B3aUMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTABIATH (DOPMYJIbI HEOPTAaHUUECKUX W OPTAaHUYECKUX BEIIECTB, YPaBHCHHS
XUMHYECKHX PEAKIHI, OOBSICHATD UX CMBICII, THTEPIPETUPOBAThH PE3YIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmHupoBaTh  HaBBIKM MPOBEICHUS MPOCTEHIIMX XUMHUYECKHX 3KCIEPUMEHTAIbHBIX
UCCIIEOBAaHUN C COOJIONEHHEM IpaBMil OE30MacHOro OOpAllleHHsl ¢ BEUIECTBAMU M JIAOOPATOPHBIM
000py/I0BaHUEM;

4) pa3BUTh yMEHHS HCIIOJb30BaTh HHM)OPMAIMIO XUMHYECKOTO XapakTepa W3 pa3IndHbIX
HMCTOYHHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH IOCICACTBUS CBOCH EATEIBHOCTH W XUMHYECKUX
MIPUPOJTHBIX, OBITOBBIX U IPOM3BOICTBEHHBIX MIPOIIECCOB;

6) cdopMHupOBaTh MOHMMAHUE 3HAYMMOCTH JOCTIIKCHHH XHMHUYECKOW HAYKH M TEXHOJIOIMH IS
Pa3BUTHS COLMAIBHOM U IPOM3BOJICTBEHHOM chep.



1.3.2 B pe3ynbrare 0CBOCHUS y4eOHON AUCITUTUIHHBI 00YYaIONTUHACS TOJDKEH

yMeTh:

- Ha3bIBaTh U3yYECHHBIE BEUIECTBA MO "TPUBUAIBLHON" MM MEXKIyHAPOAHON HOMEHKIIATYypE;

- ONpPENEeNsATh: BAJEHTHOCTh U CTENEHb OKHUCJICHHS XUMUYECKHX 3JIEMEHTOB, THI XUMUYECKOH
CBSI3U B COEIMHEHUSX, 3apsi/l MOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAX HEOPTaHUYECKUX COETUHEHUI,
OKHCJIUTENb W BOCCTAHOBHUTENb, MPUHAMJICKHOCTh BEIIECTB K pPa3IWYHBIM KJIacCaM OPraHUYECKUX
COEeIMHEHNM;

- XapaKTepu30BaTh: PJIEMEHTHI MaJIbIX MEPHUOJOB MO UX MoJoxeHuto B Ilepuoguueckoil cucreme
JI.1. MenngeneeBa; oOmMe XUMHUYCCKHE CBOMCTBA METANIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX W OPraHMYECKUX COCIMHEHHUI; CTpPOEHHE W XHUMHUYECKHE CBONCTBA HW3YUYEHHBIX
OpraHNYeCKUX COCTMHECHUN;

- OOBSCHATH: 3aBHCHMOCThH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOAY XHUMHUECKON
CBs3U (MOHHOW, KOBAJIECHTHOH, METAJUNIMYECKOH), 3aBHCHUMOCTh CKOPOCTH XHMHYECKOH pEaKkIuu u
MOJIOKEHUS XUMHYECKOTO PABHOBECHUS OT Pa3INYHbIX (DaKTOPOB;

- BBIMIOJIHATh XUMHUYECKHM SKCIEPUMEHT IO PACIO3HABAHUIO BAKHEUIINX HEOPTraHUYECKUX U
OpPraHUYEeCKUX BEUIECTB;

- IPOBOJAUTH CAMOCTOSITENIbHBIN MOUCK XMMHUYECKOM MH(OpPMaLIMU C HCIOIb30BAaHUEM PA3TUYHBIX
WUCTOYHUKOB (HAYYHO-TIOMYJSPHBIX W3JaHUN, KOMIIBIOTEPHBIX 0a3 HTaHHBIX, pecypcoB HHTepHeTa);
MCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH JJIsl 00pabOTKH U Nepesayd XUMHUECKON HHpOpMaIuK U ee
MIPEJICTABJICHHSI B pa3IMYHBIX (JOpMax; UCIIOIL30BaTh MPHUOOPETEHHBIC 3HAHUS U YMECHHSI B MPAKTUYECKOM
NEeSTeIbHOCTH W TIOBCETHEBHOM XU3HU MAJs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOISAIINX B
npupoae, OBITY W Ha TMPOW3BOJACTBE;, - ONPEACICHUS BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX
MpPEeBpaLICHUH B pA3JIUYHBIX YCIOBUSAX U OLIEHKU MX MOCIIEICTBHUIA;

- KOJIOTMYECKHU TPAMOTHOT'O TIOBEICHUS B OKPY’KaIOIIEH Cpejie;

- OLIGHKH BJIMSHHUS XMMHUYECKOTO 3arpsi3HEHUS OKpYXalolled cpeibl Ha OpraHu3M uejoBeKa U
JPYTHUE KUBbIE OPTaHU3MBI;

- 0Oe3omacHOTO OOpaleHuss C TOPIOYMMH M TOKCHYHBIMH BEHIECTBAMHU, J1aOOPATOPHBIM
o0opyoBaHuEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHLIEHTPALUU B OBITY U HA TIPOM3BOJICTBE;

- KPUTUYECKOH OIICHKHM JIOCTOBEPHOCTH XMMHMYECKOW HMH(OpMAIMM, MOCTYMAIOMEH U3 pa3HbIX
HUCTOYHUKOB;

- TIOHMMAaTh  B3aUMOCBSI3b  Y4eOHON  JUCHMIUIUHBI C  OCOOCHHOCTSIMH  TIpodeccuu
npodeccnoHaNbHOM IeATEIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS MO JaHHON Y4eOHOH TUCHUTUIMHE.

3HATH:

- Ba)XXHEWIINE XHWMUYECKHE TOHSTHUS: BEIIECTBO, XMMHUYECKHI JJIEMEHT, aToM, MOJEKyIa,
OTHOCUTEIIbHBIE aTOMHAasi M MOJIEKYJISIpHAsh MacChl, MOH, aJUIOTPOMUS, M30TOIbI, XMMHYECKasi CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, DJIEKTPOIUT U HEDJIEKTPOJIUT,
ANEKTPOIUTHYECKAST JUCCOLMAIUS, OKUCIUTEIh W BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAaHOBIICHUE,
TEIUIOBOM 3P EeKT peakIuu, CKOPOCTh XHMHUYECKOM peakluu, KaTaiau3, XUMUYECKOe pPaBHOBECHE,
YIIEpOAHBIN CKeNeT, (yHKIMOHAbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHsI MACChI BEILIECTB, TOCTOSHCTBA COCTaBa, MEPUOANIECKUN
3aKOH,;

- OCHOBHBIE TEOPUH XUMHUHU: XUMUUYECKOU CBSI3U, JIEKTPOJIMTHUUECKOM NMCCOLMALNH, CTPOCHUS
OPraHNYEeCKUX COCTUHECHUN;

- BaKHEMIIME BEIleCTBA U MaTE€pHalibl: OCHOBHBIE METAJIBI U CIUIABHI; CEpHAsi, COIsTHAsA, a30THAas
U YKCyCHasl KUCJIOTBI; IIeJI0OYM, aMMHUaK, MUHEpaJIbHbIE yI0OpeHusi, MeTaH, TUJICH, alleTh/IeH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KIeT4yaTKa, OeJIKH, HICKyCCTBEHHbBIC i CHHTETUICCKHE
BOJIOKHA, Kay4yKH, TJIaCTMACCHI.



1.3.3 I[Inanupyembie pe3yabTaThl OCBOSCHUS Y4eOHOTO MpeaMETa:

Ocoboe 3HaueHne yueOHbIi npenMeT uMeeT rpu GopmupoBanuu U pazsutuu OK.

Oo0mmue IInanupyemMsble pe3yJbTaThl 00y4eHHUS
KOMIIeTeHIHH O6mme! JMcnuNIMHAPHbIE’
0K 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJIETH CUCTEMOU
Bri6upats criocoOsr - TOTOBHOCTb K TpYyAY, OCO3HAHUE | XUMUYECKUX 3HAHHWM, KOTOpas
perieHus 3aaaq IIEHHOCTH MacTepCTBa, TPyAoJto0ue; BKJIFOYAET: OCHOBOIIOJIATAOIIHNE
npo¢eCCuOHATBHON - TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH | IOHATHSA (XMMHYECKUN DSJIEMEHT,
JIEeITECILHOCTU TEXHOJIOTMYECKOM u COITMAIPHOM | aTOM, D3JIEKTpOHHAs  000JI0YKa
MIPUMEHUTEITEHO HaIpaBJIEHHOCTH, CIIOCOOHOCTH | aToMa, S-, pP-, d-dJIEKTPOHHBIC
K pa3JIMYHbIM WHUILIMAPOBATD, IJIAaHUPOBATH U | opOuTamm aTOMOB, HIOH,
KOHTEKCTaM CaMOCTOSTEIIHLHO BBINOJIHSATh TaKylo | MOJIEKyJa, BAJICHTHOCTb,
JICSITEIILHOCTD; AJIEKTPOOTPHUILIATETHHOCTb,
- UHTEpEC K pa3idudHbiM  cdepam | CTereHb OKUCICHUS, XUMUIECKast
npodeccroHanbHOI CBSI3b, MOJIb, MOJISIpHAsl Macca,
NeATEIIbHOCTH, MOJISIpHBIA  00BEM,  YTIICpOIHBIHA

OnjiageHne yHHBEPCATBHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

a) 0a3oBble JJOruUYecKue JAeiicTBUs:

- CaMOCTOSITETbHO  (hOPMYJIHPOBATH "
aKTyaJIM3upoBaTh MpoOJeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYLIECTBEHHBI NPU3HAK WU
OCHOBAHHS /U1l CPaBHEHUS, KIaCCU(UKALMU U
0000111IeHNS;

- OIpENeNsATh LEIH IeITEIbHOCTH, — 3a1aBaTh
HapaMeTpbl U KPUTEPUH X JOCTHXKEHHUS;

- BBIABJISITH 3aKOHOMEPHOCTH U ITPOTHUBOPEUHSI
B PaCCMaTPHUBAEMBIX SIBICHUSX;

- BHOCUTb ~ KOPPEKTHBBI B  JEATEIILHOCTD,
OLICHMBATb COOTBETCTBHE PE3YJIBTATOB LEIIM,
OLICHUBATh PUCKH MTOCIIEICTBUH 1€ TEIbHOCTH;
- pa3BUBaTh KpPEATMBHOE MBIIUICHUE IIPH
PELICHNH )KU3HEHHBIX NTPOo0JIeM

0) 0azoBbIe HCCIeI0BATEIbCKHE TeHCTBYS:

- BIAAECTD HaBBIKAMU yueOHO-
HCCIIEIOBATENLCKON u IIPOEKTHOU
JIeATEIILHOCTH, HaBBIKAMH pazperieHus
npodem;

- BBIABJIATH IIPUUUHHO-CIICICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 3aJady, BbIJABUIaTh TUIOTE3Y
€c pelICHWs, HaXOQWTb apryMEHTbl It
JIOKa3aTebCTBa CBOMX YTBEPXKACHUH, 3a1aBaTh
IapaMeTpsl U KPUTEPUHN PELICHMUS;

- AQHWIM3MPOBATh  IIOJNYYEHHBIE B  XOJIE
pelIeHUs 3aJaud  pPe3yJIbTaTbl, KPUTUYECKU
OLICHUBATh 150.¢ JOCTOBEPHOCTb,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBHUAX;

CKeJeT, (PyHKIMOHANbHAS TPyIINa,
paavKan, W30MepHs, H30MEPHI,
TOMOJIOTHYECKUI Psijl, TOMOJIOTH,
yIJEBOAOPOABL, KHUCIOPOA- H
a30TCOJIEpKAILME  COEOUHEHMUS,
OHMOJIOTHYeCKU AKTHBHbIC
BellecTBa  (YIJIEBOABI, JKHPHI,
OeNKu), MOHOMEp, TOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COCUHEHUS, KpUCTAIUITMYECKas
pelierka, Tl ~ XUMHYECKHX
peaxiuit (OKHCTUTENTBHO-
BOCCTAHOBUTEIIbHBIE, JK30- U
SHJIOTEPMHUYECKHE, peakuuu
HOHHOTO  OOMEHa),  pacTBoOp,
AIIEKTPOJIUTHL,  HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS
JcCoLManus,
BOCCTAHOBUTENb,
XUMUYECKOU
XUMHYECKOE
TEOpHUH U
XUMHYECKOTO
OpPraHUYEeCKHUX
bytneposa,
IEKTPOJINTUYECKOU
JUCCOLMALUY, IEePUOAUYECKUN
3akoH J[.M. MeHnaeneeBa, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN
(haKTOIOTHYECKHE

OKHUCIIUTEb,
CKOpOCTb
peakiuy,

paBHOBECHE),

3aKOHBl  (TEopus
CTPOEHHUS
Beniects  A.M.
Teopus

S3BIK  XHMIMMH,
CBEICHUSA O

1

oTryarojbpHON Gopme, hopMupyemMsie 0011e00pazoBaTeNIbHOMN JUCIUITMHON
2 JlucumnvHapHeie (IIPEIMETHBIE) PE3YJIBTaThl YKa3bIBAKOTCA B COOTBETCTBUM C MX TOJHBIM mepednem Bo ®T'OC COO (B
nocyeHel pexakiuu ot 12.08.2022)

VYKa3bIBalOTCSl JIMYHOCTHBIE M MeTtanpenmerHsle pesyiabratel n3 @I'OC COO (B mocnenner penakuuu ot 12.08.2022) B




- YMeTh MIEPEHOCUTH 3HAHUS B TIO3HABATEIIBHYO
" MIPAKTUYECKYIO o0macTi
JKU3HEAEATEIHHOCTH;

- YMETh MHTETPUPOBATh 3HAHMS M3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBUTaTh HOBBIE  WJEHM,  Tpeylarath
OpUTMHAJIBHBIE TIOIXO/IbI U PEIICHHUS;

- CIIOCOOHOCTH Hx HCIIOb30BaHUS B
MO3HABATEIHHON U COLMAIBHOM MTPAKTHKE

CBOICTBAX, COCTaBe, MOJIyYECHUHU U
0e30MmacHOM HCIIOJIb30BaHUH
BOXHEHUIIIUX HEOPraHWYECKUX U
OPTaHWYECKUX BEIIECTB B OBITY
U TPAKTUYECKOU JEATEIbHOCTH
YeJIOBEKa;

- YMETb BBISIBJISTH XapaKTEpHBIC
MIPU3HAKU u B3aUMOCBSI3b
W3YYECHHBIX TIOHATUH, TPUMEHSIThH
COOTBETCTBYIOILIME TOHATHUSI TIPU
ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB U HX [PEBPALLECHUIL,
BBISIBJISITH B3aMMOCBSI3b
XUMHYECKUX 3HaHUM C
MOHATUSIMA M TIPEICTABICHUSIMU
JIPYyTUX  €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

- YMETh
HaWMEHOBAaHUS
COCIMHEHUN  MEXIyHAPOJHOIO
co103a TEOPETUYECKON u
TIPUKJIATHOU XUMUH "
TPUBUAIbHBIE Ha3BaHUS
BROXHEUIINX BEIIECTB (ITHUIICH,
aneTwiIeH, MuepuH, (eHo,
dbopManbaeru, YKCyCHas
KHUCJIOTa, TJIMIWH, YrapHbI Tas,
YTJICKHUCIIBII ras, aMMHaK,
raimieHasl M3BECTb, HeraieHas
W3BECTh, IIMThEBAsI coja H
JPYTHX), COCTaBJATH (HOPMYJIBI
HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB, YPABHEHUSI XUMHUYECKUX
peaKIyii, OOBSICHATh HUX CMBICIT;

HUCIIOJIB30BATh
XUMHNYCCKHUX

MOJITBEPKIaTh XapaKTepHbIC
XMMHYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMU U 3aMUCIMHU
YpaBHEHUHU XUMHYECKUX
peaKLuii;

- yMeTh YCTaHaBJIUBATh
MIPUHAIICKHOCTh W3YYEHHBIX
HEOPraHMYECKUX u
OpPraHUYeCKUX BCILICCTB K
OTIpEIETIEHHBIM KJ1accaM u
rpymnmnam COCIMHEHUH,
XapakTepU30BaTh HUX COCTaB M
Ba)KHEHIIIIE CBOMCTBA;
ONpPENEATh BHUIBI
XHUMHAYCCKHX CBsI3eH
(KoBaJICHTHAS, HOHHas,
METaJJTHYeCKasi,  BOJOPOJIHAs),

THUIIBI KPUCTANIMYCCKUX PEHICTOK




BEILIECTB;
XUMUYECKHUE
peakuuu;

- copMHpOBATH MPEICTABICHUS:
0 XUMHYECKOH COCTaBJIAIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI
MHUpa, POJIM XUMUU B MO3HAHUU
SBJICHUU MIPUPOJIBI, B
(GbOpMUPOBAHUN MBIIUICHUS U
KYJbTYpPBI JUYHOCTH, ee
(YHKIMOHATBHOM TPaMOTHOCTH,
HEOOXOAMMON  JJIsl  pelIeHUs
MPAKTHYECKUX 3a/a4 u
HKOJIOTUYECKH  0OOCHOBaHHOTO
OTHOILEHHS K CBOEMY 3/10POBBIO
U IIPUPOJHOU CpEE;

- YMeTh IPOBOJWTH PACUETHI IO

KJ1acCU(UITUPOBATH

XUMHYECKMM  (opmynam U
YpaBHEHUSIM XUMHYECKHUX
peakuuii C  HCHOJIb30BAHUEM
buznuecKux BEJIMYUH,
XapaKTePH3YIOINX  BEIECTBA C
KOJIMYECTBEHHOU CTOPOHBL:
MAaccChl, o0beMa
(HOpManbHBIE YCIIOBHSI) Ta30B,
KOJIMYECTBa BEIIECTBA;
HCIIOJIb30BaTh CHUCTEMHbIE
XUMHYECKHE 3HaHUS IS
TIPUHATHS peueHui B
KOHKPETHBIX KHU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCIICCTBAMM M UX IPUMCHCHHUEM.

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
cpencTa TIOWCKa,
aHaM3a u
WHTEPIpPETAINN
uHpOopMaIu u
nH(pOpMaMOHHBIE
TEXHOJIOTUHU ISt
BBHIMIOJIHEHUST  3a7a4
npodeccroHabHOM
JESITeTbHOCTH.

B 00s1acTH HEHHOCTH HAYYHOT'O TIO3HAHUSA:

- copmMupoBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU U OOIIECTBEHHOW MPAKTHKH,
OCHOBAaHHOI'O HA JUAJIOTe KyJbTYD,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B

MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM 51
YUTATEIBCKOM  KYJBTYPbl  Kak  CpelCTBa
B3aI/IMO,Z[€I>'ICTBH}I MCXKAY JIIOJAbMHU U TMO3HAHHUA
MHPA;

- OCO3HAHME LICHHOCTU HAYYHOW JEATEIBbHOCTH,
FOTOBHOCTb  OCYIIECTBIIATH IIPOCKTHYIO H
HCCIIEIOBATEIILCKYIO JIESITEIIBHOCTb

MHIMBUIYaJIbHO U B TPYIIIIE;

OBiageHne yHUBEpPCAIbHBIMH Y4eOHBIMU
M03HABaTeJILHBIMU [1efiCTBUAMU:

B) padora ¢ uHdopmanuei:

- BJIQJIETh HABBIKAMH MOJyYEHHsS MHPOpMAIUU
U3  HCTOYHHUKOB pasHbIX  THUIIOB,
CaMOCTOSITETILHO OCYLIECTBIISThH MTOUCK, aHAIM3,
CHCTEMAaTU3aLUI0 U MHTEPIIPETALIUIO

- yMeTb  IUIAaHUPOBaTh |
BBIIOJIHSATH XUMHYECKUH
AKCIIEPUMEHT (mpeBpareHus
OpPraHUYEeCKUX  BEIIECTB  IpU

HarpeBaHWy, TMOJy4eHHEe STUIICHA
M H3YyYEHHE €ro  CBOICTB,
Ka4eCTBCHHBbIC  pPEaKIMh  Ha
AIBACTUIIBL, KpaxMall, YKCYCHYIO
KUCJIOTY; JieHaTypaius OelkoB
Npyd  HArpeBaHUW,  I[BETHBIC
peakiu  ONIKOB;  IPOBOIMTH
peakuMd  HOHHOTO  OOMeEHa,
OTpEAeNATh  Cpeoy  BOIHBIX
pacTBOpOB, KaueCTBEHHbIE
peakiu Ha cyibdar-, KapOoHaT-
U XJIOPUII-aHUOHBI, HA KAaTHOH
AMMOHHS; pemarb
JKCIEPUMEHTAIbHBIE 3a7audl I10
TeEMam "Merasb!" u
"Hemeramel'") B COOTBETCTBUU C
npaBUJIaMH TEXHUKHU
0€30MaCHOCTH TIPHU OOpAIICHUH C




uHpopMaImn Pa3IMYHBIX
dhopm mpecTaBIeHNUs,

- CO37IaBaTh TEKCThI B Pa3MYHBIX (hopMarax ¢
y4eToM Ha3Ha4yeHHsT WH(OpPMAIMU M IeTICBOU
ayJUTOpWH, BBIOMpas ONTHUMAIBHYIO (popMy
TIPE/ICTABIICHUSI M BU3Y aJTH3aIlHH;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(OPMAIIK, €€ COOTBETCTBHE TIPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HUCIIOJNB30BaTh CPEICTBA HHPOPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHH B pPEIICHUN
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX n
OpPraHM3aIMOHHBIX 33/lad C COOJIOJCHHEM

BHIOB u

TpeOoBaHU OPrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTHUCHEI,
pecypcocOepexeHus, MIPABOBBIX u

THUYECKUX HOpPM, HOpPM HH(OpMaIMOHHON
0e30IMacHOCTH;

- BJIaZICTb HABbIKAMU PACIIO3HABAHHWSA W 3allIUTLI
uH(popMaLK, UHPOPMAIMOHHOM OE30MacCHOCTH
JIMYHOCTHU

BEILIECTBAMH U J1aOOPAaTOPHBIM

000py/IOBaHUEM;  TPEICTABIISTH
pe3yaIbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3aIricHu
YpaBHEHUH  COOTBETCTBYIOIINX
peakuuii W (GOPMyJIMPOBATH
BBIBOJII HA  OCHOBE  JTHX
pe3yIbTaTOB;

- yMeTh AHAM3HPOBATH
XUMHYECKYIO nHpOPMAIIUIO,
MIOJTy4aeMyTo u3 Pa3HBIX

HCTOYHUKOB (CPEICTB MAacCCOBOM
uHpopMarmu, cetb MHTepHEeT u
JpyTHe);

- BJIAJITh OCHOBHBIMU METO/IaMH
HAy4YHOTO TIO3HAHUSI BEIIECTB M
XAMHUYECKUX SIBJICHUU
(HabmronieHue, u3MepeHue,
HKCIEPUMEHT, MOJICIMPOBAHHUE);

- YMETh HPOBOJUTH PACUEThl MO

XUMHYECKMM  (opmyrnam U
YpaBHEHUSIM XUMHYECKHUX
peakuuii C  HCHOJIb30BAHUEM
(bU3UIECKUX BEJIMYMH,
XapaKTepU3YIOIMX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, oObemMa (HOpMaJbHbIE
yCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIIECTBA, UCIIOJIb30BATh

CHUCTEMHBIC XUMHWUYCCKHE 3HAHUA

JUIsL  TIPUHATHS  pelieHuil B
KOHKPETHBIX KHU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCIICCTBAMM M UX IPUMCHCHHUEM

OK 04.

S dexTuBHO
B3aUMOJCHCTBOBAThL
u paboraTh
KOJIJICKTUBE
KOMaHJC.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaAaMOOIIPCACIICHUTIO,
- OBJIAACHUC HaBbIKaMH yLI€6HO-

HCCIIENOBATENBCKOM, IPOEKTHOM M COLMAIBHOMN
NeSITEbHOCTH;

Ogaanenne YHHBEPCAIbHBIMU
KOMMYHHMKATHBHBIMH JICHCTBUSIMH:

0) coBMecTHAs J1eSITeJIbHOCTD:

- TIOHMMAaTh M HCIOJIb30BaTh MPEUMYILECTBA
KOMaHTHOM ¥ MHIMBUIyaJIbHOM paboTHI;

- TPUHUMATH LI COBMECTHOM JIEATENbHOCTH,
OpraHH30BbIBaTh M KOOPAVHUPOBATH JEHCTBUS
[0 €€ JOCTHKEHHIO: COCTaBJIATh IUIaH
JNEUCTBUM, paclpeiensiTh pojid C Y4YETOM
MHEHHUI y4YacTHHKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboTHI;

- KOOPIMHUPOBaTh M BBIIOJHATH padOTy B
YCIOBUSIX ~ PEABHOIO,  BUPTYAJLHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYLIECTBIISATh IO3UTUBHOE CTPAaTErMUYECKOe

- yMeThb  IUIAHUpOBaTh |
BBITIOJIHATD XUMHYCCKUI
AKCIIEPUMEHT (mpeBpareHus
OPraHMYEeCKHX  BEUIECTB  MpHU

HarpeBaHuy, MOTy4YeHHE STHIICHA
M  H3YyYEHUE €ro  CBOWCTB,
KaueCTBEHHbIE  pEakuu  Ha
AIIBACTUIIBI, KpaxMmall, YKCYCHYIO
KUCIIOTY; JIeHaTypalus OeKoB
Npyd  HArpeBaHWHW,  IIBETHHIC
peakuun  O€JKOB;  MPOBOAUTH
peakuMd  HMOHHOTO  OOMeEHa,
ONpeAensiTh  Cpely  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakiu Ha cyibdar-, kapOoHart-
U XJOpUI-aHUOHBI, Ha KaTHOH
AMMOHHSI; pemarb
SKCIEPUMEHTAIbHBIE 3aJaudl o
TeMaM "Merasbr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalUsIX,
MIPOSIBIISITH TBOPUYECTBO W BOOOpaKEHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHHUBepPCAJIbLHbIMU
peryJsiTUBHBIMH JeliCTBUAMU:

r) IPUHATHE ce0sl U APYTUX JIIOAeH:
- MPUHAMATh MOTHUBBI U apryMEHTHI
JTronen npu aHaJm3e
JEeATENbHOCTH;

- IPU3HaBaTh CBOE TMPaBO M MPaBo
JIIOZIel Ha OIINOKMY;

- pa3BUBAThb CHOCO6HOCTB NoHuMaTrb MHUpP C
IO3ULMH IPYTOr0 YEJI0BEKa,

ApyTux
pe3yJIbTaToB

JpyTUX

"Hemeramibl'") B COOTBETCTBHUHU C
npaBUJIaMH TEXHUKH
0€30MacHOCTH TPH OOpPAIEHUH C
BEIIECTBAMH W JIAOOpaTOPHBIM

000pyIOBaHUEM;  TPENCTABIATH
pe3yIIbTaThl XAMHYECKOTO
JKCIepUMeHTa B (popme 3amicu
YpaBHEHHH  COOTBETCTBYIOIIHX
peakuuii ¥ GOpPMYyIUPOBATH
BBIBOJII HA  OCHOBE  JTHX
pe3ysIbTaToOB

OK 07.
ConeiicTBOBaThH
COXPaHEHUIO
OKpY>Karolle Cpenbl,
pecypcocOepeKeHHIO,
NPUMEHSITh  3HAHUS
00 U3MEHEHU!U
KIIMMaTa, MPUHIIUITBI
OCpEIKITUBOTO
MIPOU3BOJICTBA,

¢ pexTUBHO
JECTBOBATH B
Ype3BbIUYAHBIX
CUTYaIlUsX.

B 00/1acTH 3K0710rM4€CKOr0 BOCTIMTAHMS S

- chOopMHUPOBAHHOCTh HKOJIOTUYECKOM
KYJIbTYypbl, TTIOHUMaHUE BIIUSHUSA COLIUATIBHO-
SKOHOMUYECKMX TMPOIECCOB HAa COCTOSIHUE
IIPUPOIHON U COLMAIBLHOM CpEXbl, OCO3HAHHUE
rI00ambHOrO  XapakTepa  AKOJIOTHYECKHX
npobiuem;

- TUIAHUPOBAHME U OCYIIECTBIICHUE ICUCTBHI B
OKpYXarole cpelie Ha OCHOBE 3HAHMS IIEJIei
YCTOMYMBOTrO pa3BUTHUSA YeJI0BEYECTBA;
AKTUBHOE HENPUSITHE NEWCTBUM, MPUHOCAIINX
BpE OKPYXKAIOLIEH cpere;

- yMeHHe MTPOTHO3UPOBATH
HeOIaronpusITHbIE DKOJIOTHYECKHUE
IIOCJIECTBHS MIPEIPUHIMAEMBIX
NEWCTBUM, IPEOTBPALIATh HUX;

- pacumpeHue OIIbITA NIEATENHLHOCTH
9KOJIOTMYECKON HAMPaBJICHHOCTH;

- OBJIAACHUC HaBbIKaMU y‘-I€6HO-

HCCIIEIOBATEIBCKOM, TPOEKTHOM U COLIMATTbHOM
JIEATENHLHOCTH;

- cOopMHUpPOBATH MPEIICTABICHHUS:
0 XUMHYECKOH COCTaBJIAIOILEH
€CTECTBEHHOHAY4YHOW KapTHUHBI
MHUpa, POJIA XUMHUHU B IO3HAHUU

SIBJICHUH [IPUPOJBIL, B
(GOopMHpPOBAaHUN MBIIUICHUS H
KyJbTYpPBI JINYHOCTH, ee

(YHKIIMOHATBHOW T'PaMOTHOCTH,

HEOOXOMMMOW  JUIS  pEIICHUs
MIPAKTUICCKUX 3a1a4un
J3KOJIOTUYECKH  OOOCHOBAHHOI'O

OTHOILIEHUS K CBOEMY 37I0POBBIO
Y IPUPOJIHOM Cpelie;

- yMeTh coOJrofaTh TpaBuia
9KOJIOTUYECKU I1eJIeco00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM
NEeITeIbHOCTH B HEeNsX
COXpaHEHHs CBOErO 3/I0POBbS U
OKPY>KaIOILIeH TTPUPOTHON CPEIbI,

YUUTHIBATH OMAaCHOCTh
BO3JICHCTBUS Ha JKUBBIC
OpraHu3Mbl OIPENIEIIEHHBIX
BEIIIECTB, MOHUMast CMBICIT
oKa3aress IIPEAEIBHON

JIONYCTUMOW KOHUEHTPALUHU

B pesynbrare ocBoeHHs MporpamMmbl y4eOHOTO MpeAMeTa pean3yercs MporpaMMa BOCIUTAHUS,

HarpaBjIeHHas Ha (POPMUPOBAHUE CIEAYIOIINX JTUIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 TlposiBnsitomniA aKTUBHYIO TPAXIAHCKYIO MO3UIUIO, IE€MOHCTPUPYIOIIUNA MPUBEPKEHHOCTh
MPUHIIMIIAM YECTHOCTH, MOPATOYHOCTH, OTKPBITOCTH, KOHOMHUYECKHM AKTUBHBIM M YYaCTBYIOUIUMWA B
CTYJIEHYECKOM M TEPPUTOPUATHLHOM CaMOYIPABICHWH, B TOM YHUCJIE HAa YCJIOBUAX JTOOpPOBOJHYECTBA,
MPOIYKTUBHO B3aUMOJICHCTBYIONINN U YYaCTBYIOIIHMH B IEITEILHOCTH OOIIECTBEHHBIX OPTaHU3aIIdM.

JIP 4 IlposiBasironiuii 1 AEMOHCTPUPYIOIIUNA YBaXKEHHUE K JIFOJSAM TPYJla, OCO3HAIOIINI LIEHHOCTh

COOCTBEHHOT'O

TpyJa.

Crpemsamumiics K  (HOpPMHUPOBaHHMIO B

npoeccnoHaTbHOTO KOHCTPYKTHUBHOTO «IIU(POBOTO CIEAa.

CEeTEBON

cpele JMYHOCTHO H

JIP 16 IlpuoGpereHne 0OYy4YaAIOMIMMHUCS COIMATIBHO 3HAYMMBIX 3HAHUW O TpaBUIaX BEICHUS
HKOJIOTHYECKOr0 00pa3a JKU3HM O HOpMaxX M TPAJUIUAX TPYIOBOU AEATENbHOCTH YeJIOBEKa O HOpMax U
TpaJULIUAX TOBEIEHUS YeJI0BEKa B MHOIOHAIIMOHAIEHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.




JIP 23 ITonyyeHue 00y4aromuMHUCs BO3MOKHOCTH CAMOPACKPBITHS U CAaMOPEAIN3aLUsl JINYHOCTH.

JIP 30 OcymuiecTBIAOIMUNA TMOUCK H HCIOJb30BaHUE WHGOPMAIMK, HEOOXOTUMOU s
3(PEKTUBHOTO BBIMOTHEHUS PA3TUYHBIX 3371a4, MPOGECCHOHATHHOTO M JINYHOCTHOTO Pa3BUTHS.



2 CTPYKTYPA U COJIEP)KAHUE YUYEFHOM JIUCIIUILJINHBI
2.1 O0beM yueOHON AUCHMILVIMHBI M BUAbI Y4eOHO padoThl

Buj yueOHoi1 padoThI O0bém B yacax
OcHoBHOE coepxxaHue 72
B TOM YHCIIE:
JICKITUH, YPOKH 34
camocTosITeNbHas paboTa -
MIPaKTUYECKHUE 3aHATHS 28
nabopaTOpHbIE 3aHATUS 10
IIpome:kyTouHasi atTecTaunus (B popme auddepeHunpoBanHOro 3a4yera) — 2
ceMecTp




2.2 TemaTH4ecKMH IJIAH U COJePKAHUE YUeOHOM THCIUTIIUHbBI

4

HaumeHoBaHue pa3iesioB U TeM

Conep:kanue y4e0OHOro MaTepuaJia, IpaKTUYeCKUE U J1a00OpaTOPHbIE 3aHATHS,
caMoCTosITeIbHAsA padoTa 00y4arommuxcs

O0BbeM
4acoB

Dopmupyemble
KOMIIeTeHIINH
(OK) u
JIMYHOCTHBIE
pe3yabTatsl (JIP)

Pa3nen 1. TeopeTrudeckne 0CHOBbI XUMHMHU

8/4

Tema 1.1 CtpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH 1
[epuoINYEecKas CUCTEMA
XUMHYECKUX d1eMeHTOB J[. 1.
Menpgeneena

1.1.1 OcHoBHBIEC IOHATHS ¥ 3aKOHBI HEOpraHUYECKOHN U o0mieit xumun. [leprognieckas
cucreMa xumudeckux yemenToB /.M. Mengeneesa. CTpoeHue aroma

OK 01 OK 02
JIP 16,23,30

Conep:xanue y4e0OHOro MmaTepuasia

CoBpemeHHast MoJieb CTpOeHUsI aroMa. CHUMBOJIMUECKUN SI3bIK XUMUU. XUMHUYECKUN AJIEMEHT.
OnektpoHHass KoHpurypamust atoma. Knaccudukanus XUMHYECKHX S3JEeMEHTOB (s-, p-, d-
3JIeMeHThl). BaneHTHbIe 27eKTpoHbl. BaleHTHOCTh. DNIEKTpOHHAs MPUPOAA XUMUYECKOU CBS3U.
DNeKTpOOTPULIATENILHOCTh. BUIbI XUMHUECKO CBsI3M (KOBAJEHTHAsl, MOHHAs, METaTMYEeCKasl,
BOJIOPOJTHAsT) U CIIOCOOBI e 00pa30BaHMsI.

Ilepuomnueckas cucrema xumudeckux osnemeHToB M. MenneneeBa. DU3NYECKUII CMBICI
[epromueckoro 3akona /I.M. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHYECKUX
ANIEMEHTOB, 00Pa3yeMbIX MMM TPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHU C IOJIOKEHUEM
XUMHYECKOro 3eMeHTa B [lepuommyeckoil cucreMe. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepuommueckoro 3akona /.M. MenneneeBa. [Ipornosst [I.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX HJIEMEHTOB

CamocrosiTesibHas paboTa o0y4yaromuxcs Nel

KoHcmiekT, moaroroBka cooOmeHnidi Ha TeMbl 1O BbIOOpY: HaHoTexHoMOrHs Kak
IIPUOPUTETHOE HAIPABIICHUE PA3BUTHUs HAyKHU U NPou3BoJcTBAa B Poccuiickont denepanuu;
PagnoaktuBHOCTE. Mcnonb30BaHME pagUMOAaKTHBHBIX HM30TOIOB B TEXHUYECKUX LICIIAX.
PeHTreHoBckoe u3IyyeHHME M €r0 HCIONb30BAHME B TEXHUKE W MeauluHe. PemieHue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7a4 IO BONPOCAM: OCHOBHBIE IOHATUS XHMHH,
OCHOBHBIE 3aKOHbl XUMHUHM. PacueTHple 3ajaud Ha HaXOXKJIEHUE OTHOCUTEIBHOMI
MOJIEKYJISIPHOM MAacChl, ONPEACICHUE MACCOBOM JOJIM XHMUYECKUX JJIEMEHTOB B CIOKHOM
BELIECTBE.

1.1. 2 IIpakTnuyeckoe 3ansitue Nel PemieHne npakTHUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7a4_ 1o Teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl M pacueThl 10 YpaBHEHUSIM

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




1 2 3 4

XUMHYECKHUX peakiui”
IIpopunibHbie U NMPOPEecCHOHATBHO 3HAYUMbIE JJIEMEHTHI COAep:KaHUA: XUMUYECKUE
SBJICHUSI B OCHOBE TEXHOJOTMYECKUX oOmepauuii MHPOPMAIMOHHBIX CHCTEM B
IpOrpaMMUPOBAHUU (HAIUIaBKa TIPU PEMOHTHBIX paboTax, HAHECEHHE JaKOKPACOYHBIX
MTOKPBITHHA ).
CamocrosiTesibHast padoTa o0yyaromuxcs Ne2
[Ton6Gop, ananu3 u mpeodpa3zoBanue yueOHOro Marepuana: yueonuk 11 kmacc. §2, ymp. 1-5, 1
MOJATrOTOBKA COOOIIEHUII Ha TeMbl MO BBIOOPY: MCTOpHS pa3BUTHUS XUMHUYECKOW HAayKH B
Poccun; Benukue xumuku Poccun; XKuznab n aestenprocts J[.M. Menaeneena.
1.1.3 IIpakTudeckoe 3ansitue Ne2 PelieHue NpakTUKO-OPHUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: Ilepuomuueckas cucrema xumuyeckux snemeHToB .M. Menneneena.
Crpoenue aToma
IIpopuiabHble U NPodecCHOHATBHO 3HAYHUMbIE 3JIeMEHTbI coaep:xkaHusi. OCHOBHBbIE ) OK 01 OK 02
XUMHUYECKHE 3aKOHBI, TEOPUU M YUCHUS CIOCOOCTBYIOT 0OJjiee IMOJHOMY U OCO3HAHHOMY JIP 2,4,16,23,30
MOHUMAHUIO XMMHYECKHX MPOIECCOB A (OPMUPOBAHUSI HAyYHOTO MHPOBO33PEHUS; Kak
OCHOBBI JUIsl KOJIMYECTBEHHBIX pPACUETOB U PpEIIEHUS MHOTHE pacyeTHbIE 3aJauu
IPAKTHUYECKOr0 ¥ TEXHOJIOTHYECKOTO 3HAYECHUSI.
CamocrosiTesibHast padoTa o0yyaromuxcs Ne3
[Ton6Gop, ananu3 u nmpeodpazoBaHue ydueOHOro marepuana: yueonuk 11 k. §1-2 ymp. 8,9 ,
NOJArOTOBKAa COOOIIeHMH Ha TeMbl 1o BbIOOpy: PammoaktuBHOCTh. Mcmonb3oBaHue 1
PaaMOAaKTUBHBIX M30TOIOB B TEXHMYECKUX LENAX. PEHTIeHOBCKOE W3IyYE€HHE U €ro
MCII0JIb30BaHUE B TEXHUKE U MEIHUILIMHE.
1.1.4 Ilpaktuueckoe 3ansaTve Ne3 PemieHue >KCIEpUMEHTAIBHBIX 3a4ad MO Teme: THuIibl
XUMUYECKUX CBA3EH. TUIBI KPUCTAIIMYECKUX PELIETOK OK 01 OK 02
IpoduiabHble U NPO(PecCHOHATBLHO 3HAUYMMbIE dJIEeMEHThI colepxkanus. KommiekcHbie 2 TIP 2.4.16.23.30
COeIUHEHUs, O00pa3oBaHHBIC JOHOPHO-AKIENTOPHONW CBS3bIO, IS TPEIOTBPAIICHHUS >om T
00pa3oBaHMs HAKUIIH
CamocrosiTesibHas padoTa o0y4yarommuxcs Ned
[TonGop, ananu3 u npeodpazoBaHue yueOHOTro MaTeprana. YueOuuk. §3, ymp. 7-9, §4, ynp. 1
6,8, §5. ynp. 7,8 §6. ynp.3

Paznen 2. Xumuveckue peakuuu 10/5

Tema 2.1 Tumel XUMHYECKUX

2.1.1 Knaccudukanus 1 TUIIBI XUMUYECKUX PEAKIMi HEOPTaHUUECKUX COCTMHEHU I

OK 01 OK 02




1 2 4
peakuui JIP 4,16,23,30
Conaep:xxanue y4e0OHOIro MaTepuasa
Knaccudukanus v THUNBI XUMHUYECKHX pEaKUUid C y4yacTHEM HEOPraHMYECKHUX BELIECTB.
CocraBneHue ypaBHEHHUH pEaKUUH COENMHEHHsS, Pa3OKEHHs, 3aMelleHusi, oOMeHa, B T.d.
peakuuii TOpeHUsl, OKUCIIEHUSI-BOCCTAHOBIICHUSI.
VYpaBHeHUsI ~ OKUCIEHHA-BOCCTaHOBIEeHMs. CreneHp  okuciaeHus.  OKuciurens U
BoccTaHOBUTENb. (COCTAaBIEHHME M  YpPAaBHUBAHHUE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakKIii MeToI0M 3JIEKTPOHHOTO OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMU B
IPUPOJIE, IPOM3BOACTBEHHBIX MTPOLIECCAX U XKU3HEAEATEIbHOCTH OPraHU3MOB.
CamocrosiTesqbHasi pabora o0yuaromuxces NeS
Amnanus u npeobpazoBanue yuebHoil nunpopmarmu; Yuedbuuk. §17, Yop. 1-5.
2.1.2 IIpakTnuyeckoe 3ansiTMe Ned4 PelieHHEe 5SKCIEPUMEHTANBHBIX 3a/ad IO TEME:
"OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peaKIuu'
IIpopuiabHble M NPO(PECCHOHATBLHO 3HAYMMbIE JJIEMEHTbI COJep:KaHus. 3HAYCHHE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ pEakUud B pupoe OxucauTensHo - JIP 4,16,23,30
BOCCTAHOBUTENIbHBIE IPOLIECCHI KaK OCHOBa IMPOIIECCOB KOPPO3HHM METAJIOB, pPabOThI
XMMHYECKMX UCTOYHUKOB TOKA U aKKYMYJISITOPOB, CTOPaHHUs TOILINBA
CamocrosiTesibHasi pabora o0yuarommuxcs Ne6
[on6op, ananmu3 u npeodbpazoBanue yueOHoi nHpopmanuu Yuebnuk §19 ymp. 3,4,7
Tema 2.2 DileKTpoJMTHYECKAS 2.2.1 PactBopenue Kak (pU3NKO-XMMUYECKUIA TIPOIIECC. OK 01 OK 04
JUCCOIMAIUS M HOHHbIH 00MeH JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasa

Teopust 3NEKTPOIUTHUECKON Tucconanuu. MIoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakimmn
noHHOTO 0OMeHa. CocTaBJIeHHE peaKIuii HOHHOTO OOMEHA IyTeM COCTaBJICHHUS UX MOJHBIX U
COKpAIICHHBIX HOHHBIX ypaBHeHUI. KNCIO0THO-OCHOBHBIC peakiny. 3aaHusl Ha COCTABJICHHE
MOHHBIX pPEaKIHil.

[IpakTHueckoe UCIOIb30BaHKUE PEAKIIUH HOHHOTO OOMEHA U THAPOJIN3a B TEXHOJOTMYECKUX
npoieccax. [IoHATHUs: raJibBaHOCTET M, raJIbBaHONJIACTUKA

CamocrosiTesibHas paboTa o0y4yarommxcs Ne7

AHnanu3 u npeoOpa3oBanue yueOHOH nHpopmanum, YueOoHuk. §17, Yop. 1-5. [loaroroBka
coobumiennidi Ha Temy 1o BbIOOpY: IlpakTHueckoe TpPUMEHEHHE DJICKTPOJIN3a:
padbuHUpOBaHKE, TaJIbBAHOIIACTHKA, TaJIbBAHOCTEIHSL.
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2.2.2 JlabGoparopHoe 3ansarue (pabora) Nel "HccrmemoBanue CBOWCTB DJIEKTPOJIUTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTUUECKON Juccorauu'
IpoduiabHbie 1 NPOPEeCCHOHATBHO 3HAYMMbIE JIEMEHThI COAEePKAHUA. AKKYMYJISTOPHI:

MPUHIINI UX pabOThL, UX TPUMEHEHHUE.

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

CamocrosiTesqibHasi pabora o0yuarommuxces Ne8
Amnanus u npeoOpaszoBanue yuebHoil nnpopmarmu; Yuebuuk. §17. Ymp. 6-10

2.2.3 JIaGopaTopHoe 3aHsTHe (padoTa) Ne2 "Peakiuu nonnoro oomena. ['maponus coneit”
IIpoduiabHble U NMPO(PecCHOHATBLHO 3HAYMMBbIE JIeMEHThI coaep:xkanus. [IprumeHnenue
PCakiMu MOHHOTO 06MeHa AJI YMSTUCHUSA BOJbBI (CHI/I)KGHI/Ie KOHIOCHTpAallMKu HOHOB Ca2+ n
Mg?") B cuctemax oxnaxaeHus. [UAPoIN3 HA IPEANPUATHIX

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

CamocrosiTesibHas padoTa o0y4yarommuxcs Ne9
AHanu3 u mpeoOpazoBaHue yueOHou nHbopmanmn; Yueonuk. §18. Ymop. 17. §19.Ymp. 3,7

Pa3znen 3. CtpoeHune BeniecTBa U CBOMCTBA HEOPraHUYECKUX BelleCTB

14/7

Tema 3.1 Knaccudukamms,

HOMEHKJIaTypa u
HEOPraHUYECKHUX BEILLECTB

CTpOCHHE

3.1.1 OcCHOBHBIE KJIaCChl CI0KHBIX HEOPTaHUYECKUX COCANHEHHUIA.

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

Conep:xxanue y4eOHOro MmaTepuasa

[Ipeamet Heopranmdeckon xumuu. Kiaccudukanus HeopraHudeckux BemiecTB. [Ipocteie n
cloXHbIe BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHUIBL, TUAPOKCHUIB,
KHUCITIOTBI, COJIM). B3auMoCBSi3b HEOpraHMYECKHX BEIIECTB. ATrperatHble COCTOSHHUS
BenlecTBa. Kpucramnumueckue n amopgHble BelecTBa. THIMBl KPUCTALIUYECKHX PELIETOK
(aToMHasi, MOJIEKyJsIpHasi, MOHHAs, METa/IM4ecKas). 3aBUCUMOCTb (PU3NUYECKUX CBOUCTB
BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH. 3aBUCHUMOCTb XMMHYECKOW AKTUBHOCTH
BEIIECTB OT BHMJA XUMHUYECKOM CBSA3M M THUIIA KPUCTAUIMYECKOW peleTku. [IpuymHbI
MHOTr000pa3usi BeleCTB

CamocrosiTesqibHasi padora odyuarommxcesi Nel(
Ananus u npeobpazoBanue yuebHoil nnpopmanuu; Yuebnuk §22 ymp. 5-8, §23 ymp. 5-7,
§24 ynp. 5-8

3.1.2 IIpakTyeckoe 3ansaTHe NeS Pemienue skciepuMeHTaNIBHBIX 3a7a4 1o Teme: Yucroie
BEILIECTBA U CMeCH. /lucnepcHble CHCTEMBL.

I[IpopunibHble 1 MPpodeccHOHATBLHO 3HAUMMBIE 3J1eMEHTHI coaepxkanus. CTEKIOMIaCTUK
KAaK OCHOBA JUJIsl U3TOTOBJICHHUSI JIeTaJIeH.

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

CamocrosiTesibHast padora o0yuaromuxcs Nell
[Tox0Gop, ananu3 u mpeoOpa3zoBaHue yueOHOTO Marepuana Yueonuk. §8, ymp. 3,13, §9. ymp.
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2,3,10, §10, ynp. 6. IloaroroBka cooOmieHN HA TEMY MO BBIOOPY: AMOpGHBIC BEIIECTBA B
npupoje, TexHuke, ObITy; [lnasma — yerBeproe COCTOsHUE BellecTBa; I pyboaucnepcHbie
CUCTeMBbI, HUX KiIaccu(uKalUs U UCHOJIb30BaHUE B MPO(EeCcCHOHATBHON NeATENbHOCTH;
[IpuMeHeHue CyCIIEeH3UM U OMYJIbCUN B CTPOUTEIIBLCTBE.

Tema 3.2 ®Duszuko-xuMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEILIECTB

3.2.1 Meramnsl. [Tonoxenue B [ICXD JI.1. MenaeneeBa, ocobennoctu crpoenus. Kopposus
METAJIJIOB. MGTO,Z[bI 3alllUThI KOHCprKI_[I/II\/'I IIOABHUXKHOI'O COCTaBa

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

Conep:xanue y4e0OHOro MmaTepuasia

Mertamner. O6mme Qu3uveckre U XUMUYECKHE CBOKMCTBA MeTauioB. CrocOOBl MOTyUYeHUSI.
3HauyeHUE METAVIOB M HEMETAUIOB B MPHUPOAC W IKU3HEACITCILHOCTH 4YeEJIOBEKa H
opranm3MoB. Koppo3usi MeTaiyioB: BUIBI KOPPO3WH, CIOCOOBI 3alIUThl METALIOB OT
KOPpO3UHU

CamocrosiTesibHas paboTa o0y4yarommxcs Nel2

[Tonbop, anaim3 wu mpeoOpazoBaHue YyueOHOW wuHPopManuu YueOnuk §20 ymp. S.
[MoxroroBka cooOuieHnit Ha TeMy 1O BbIOOpY: JKene30 — Kak OCHOBHOW KOMITOHEHT MHOTHX
cIu1aBoB. lIpuMeHeHne METaUIOB U UX CIUIABOB B Ka4€CTBE KOHCTPYKLIMOHHBIX MaTEPHUAJIOB
B MH(QOPMALMOHHBIX CHCTEMax B MporpamMMmupoBaHuu. Kopposus MeTamioB, 0COOCHHOCTH
KOPPO3UOHHBIX ITPOLIECCOB

[lonroroBka mpe3eHTalMii Ha Temy Mo BbiOOpy: Mcropus monydeHus U MPOU3BOJACTBA
amoMuHus. Posnp  MeTaluloB B MCTOpUM  YeJIOBEYeCKOW  muBmimsanuu. Mcropus
OTCUYECTBECHHOM YEpHOM MeTaIypruu. McTopus OTEU4eCTBEHHOM LBETHOW METAJLIYypPrUU.
XUMHST METAUIOB B MOEH Npo(PeCcCHOHAIBHONW JEATENHHOCTH. 3aBUCHUMOCTH CKOPOCTH
KOppPO3MH OT YCIOBHH OKpyXkawmeil cpenbl. Knaccudukanus Koppo3uu MeTauIoB MO
pa3nuuHbIM npu3HakaM. CrocoObl 3alUThl METAJUIOB OT KOppo3uu. IIpon3BoacTBO UyryHa u
CTaJIH.

3.2.2 Ilpaktudeckoe 3aHsaTHe Ne6 PemieHue HKCHIEPUMEHTANBHBIX 3aJa4 IO TEME:
"Meramibt"
IIpopuibHble U NpPodecCHOHATBHO 3HAYMMBbIE JJ1eMEHThI cojep:xkaHus. OCHOBHBIC

l'IOTpe6I/ITeJ'II/I OBCTHBIX MCTAJIJIOB.

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

CamocrosiTesqibHasi padora od0yuaommxesi Nel3
Pemienne mNpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl HA CBOWMCTBA, COCTaB, MOJYYEHHE U
0e30MacHOe MCIOIb30BAHNE METAJIOB B OBITY U MPAKTHUUYECKOH 1eATEeIbHOCTH YEIOBEKa.

3.2.3. Hemeramnsl. [Tonoxenue B [ICXD J1.1. MenaeneeBa, 0cOOCHHOCTH CTPOSHUS

OK 01 OK 02
JIP 4,16,23,30
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Conep:xxanue y4e0HOro MaTepuasia

Hemeramnpl. OOmme ¢u3ndeckue W XUMHYECKHE CBOWCTBA HEMETAIOB. THUIHUYHBIC
cBorictBa HemetayuioB [V- VII rpymn. Knaccudukanus m HOMEHKIIaTypa COCIUHEHHI
HemeTa/uioB. [I[puMeHeHre BaKHEUIIMX HEMeTa/JIOB U UX coefWHeHHUU. KpyroBopoTsl
OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE

CamocrosiTesibHas padoTa o0yuaromuxcs Nel4
ITon6Gop, ananu3 u npeodbpazoBanue yueOHoW nHGopMannu YueoHuk §21 ynp.6,7

3.2.4 IlpakTnueckoe 3aHsaTHe Ne7 PemeHue 5KCIEpUMEHTANbHBIX 3aJady IO TEME:
"Hemeramisr"

IIpopunibHbie ¥ NpodecCHOHATBHO 3HAYUMbIE JI€MEHTHI coaep:kaHus. [IpuMeHeHue
KPUITOHAa B HMH(MOPMALMOHHBIX CUCTEMax B HpOrpaMMupoBaHuM. DTOp — KOMIIOHEHT
KUAKOM CcMa3Kka Uil YMEHbIUEHMS TpeHWs Jertanedl U y3ioB. KpeMHuil - si1eMeHT
MHTETPAJIBHBIX MUKPOCXEM CHCTEM.

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

CamocrosiTesqibHast padora odyuarommuxesi NelS

Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHM Ha CBOWMCTBA, COCTaB, NOJYYEHHE U
0e30MacHoe UCIOIb30BaHNE HEMETANIOB B OBITY M NMPAKTUYECKOM JEATEIbHOCTH YeIOBEKa.
IMonroroBka cooOmenuit Ha TemMy 1o BbIOOpYy: [IpuMeHeHHMe HeMETaJuIoOB B B
MH(GOPMALIMOHHBIX CHCTEMaX B MPOrPaMMHUPOBAHHH.

Tema 33 Wnentudukanms
HEOPraHNYECKUX COeTMHEHUH

3.3.1 'eneTnueckas CBsA3b HEOPraHUYECKUX COEIMHEHUN
HTorosasi KOHTpoOJbLHas padora Nel

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

Conepxanue y4eOHOro MaTepuasa
XVWMUYECKHE CBOHCTBA OCHOBHBIX KIACCOB HEOPTaHMYECKUX BEIIeCTB (OKCHIIOB,
TUAPOKCUAOB, KHCIOT, COJIEH M Jp.). 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB IPOCTBIX
BCIICCTB, BOAOPOAHLIX COGﬂHHGHHﬁ, BBICIIUX OKCHJIOB U TUAPOKCHIOB. I/II[GHTI/I(bI/IKaI_II/IH
HCOPTaHNYCCKUX BCIICCTB C HUCITOJIB30BaHUECM ux (bI/IBI/IKO-XI/IMI/I‘-IGCKI/IX CBOfICTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKLIHI

Hmoz I cemecmpa: MaxcumManbHas yaeOHast Harpy3ka (BCero)
O0s3arenbHas ayJUTOpHAs yueOHast Harpy3Ka (BCero)
NPaKTUICCKUE 3aHATHSI

naboparopHbie 3aHITHS (PaOOTHI)

caMOCTOsTeNIbHAas paboTa

KOHTpOJIbHast paboTa

48

32

14

16

Pasnen 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX COeIMHEHN I

32/16




1 2 4

Tema 4.1 Knaccudpukanus, | 4.1.1 Ilonstne o0 oOpraHWYECKHUX BEIICCTBAX, WX MPUMEHEHHE B HWH(POPMAIMOHHBIX OK 01 OK 02
CTPOEHHUE u HOMEHKJIaTypa | CUCTEMAaX B IPOIPAMMUPOBAHHUH. JIP 4,16,23,30
OpraHUYeCKHX BELIECTB Coaep:xanue yueOHOro MaTepuaJa

[losiBieHMEe M pa3sBUTHE OPraHUYECKOM XMMHMU Kak Hayku. IIpeamer OopraHm4eckoil XUMMH.

Mecto ¥ 3HaueHHE OpPraHUYECKOM XUMHUU B CHUCTEME ECTECTBEHHBIX HayK. XHMHYECKOE

CTPOCHME KakK TMOPSIOK COEIMHEHUS aTOMOB MOJIEKYJE COIVIACHO MX BaJECHTHOCTH.

[IpuMeHeHrne OpraHuYeCcKNX BEIECTB HA NPEANPHUITHAX

CamocrosiTesibHas paboTa o0y4yaromuxcsa Nel6

[Ton6Gop, ananu3 u peodpa3zoBanue yueOHo# nHpopmanuu Yueonuk 10 kmacc. §1 ymp. 1-6,

MOJATrOTOBKA COOOIIEHUH Ha TeMbI 110 BbIOOpyY: JXKus3Hb u nesrenbHocTh A. Kekyne. XKuzup u

NEITEILHOCTD 178 bepuennyca. )Kusns u gesreapHocts @. Bemepa.

4.1.2 Teopus A.M. BytiepoBa. Knaccuduxanus opraHn4ecKux BEIeCTB. OK 01 OK 02

JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasa

[TosnoxxeHust TEOpUM XMMHUUYECKOTO CTPOEHUSI OpraHudeckux coeauHeHuii A.M. Bytneposa.

VYTII1epoHbIN CKENET OPraHNuECKOM MOJIEKYIIbI 3aBUCUMOCTh CBOMCTB BELLIECTB OT XUMHUYECKOTO

crpoeHust Monekys. Mzomepust 1 m3omepbl. [loHsiTie 0 GyHKIMOHATBLHOW Tpymme. Pamgukar.

[TpuniMmel KIaccu(UKAIMKA OPTaHUYECKUX COCMMHEHMH. MeXmayHapoaHas HOMEHKIATypa |

IIPUHLMIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUN

CamocrositesibHas padoTa o0yyaromuxcs Nel7

VYuebnuk 10 xmace. §2 ymp. 1-5,8, moaroroBka cooOmieHnii Ha TeMy 1o BeIOOpY: Ku3Hb U

nesitenibHOCTh A.M. byTiepoBa
Tema 4.2 CpolictBa opranuyeckux | 4.2.1 AnkaHbl: COCTaB, CTPOEHUE, TOMOJIOTUUECKUI PS/I. OK 01 OK 02
COeIMHEHUN JIP 4,16,23,30

Conaep:xxanue y4e0OHOro MmaTepuasia

[IpenenvHbIC YriIeBOOOPOABI (ATKAaHBI U IUKIOATKaHbl). OCOOCHHOCTH KiIacCU(UKAIMHA U
HOMEHKJIATYpPbI, H30MepHs, (QHU3NUYECKHUE CBOWCTBA, XHMHYECKHE CBOWCTBA, CIIOCOOBI
nonydeHus. [opeHme MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHHKOB TEIUIA B
IPOMBIIITICHHOCTH M OBITY. CBOWMCTBA MPUPOIHBIX YTICBOAOPOAOB, HAXOXKICHUE B TIPUPOJIC
Y IPUMEHEHHUE aJIKAHOB.

CamocrosiTesqibHasi pabora odyuarommxcesi Nel8
[Mon6op, ananu3 u mnpeoOpazoBanue yueOHOW wuHpopmaruu Yuebnuk. §3 ymp.7,8,12,
HOATOTOBKA COOOIIEHWH Ha TeMy MO BBIOOPY: DKOJOTMYECKHE ACIEKTHl HCIIOJIb30BAHUS
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YIJIE€BOAOPOAHOTO ChIpbsi. XUMHUS YIIEBOIOPOIHOTO ChIPbsl K MOsl OyAyIias CIEeLUaIbHOCTb.

4.2.2 IIpakTtudeckoe 3aHaTHe Ne§ PerieHue SKCIEpUMEHTAIBHBIX 337ad [0 TEME:

"CpaBHUTENbHAA XapaKTEPUCTUKA METaHa U 3TaHa"

IIpodunbHble W NpodeccHOHAIBLHO 3HAYHMbIe 3JIeMEHThbI colep:kanus. JKuakue OK 01 OK 02

yrIIeBo0poAbl (OCH3WHBI, KEPOCUHBI, COJIIPOBBIC Macjia, Ma3yT) - B KAa4eCTBE TOPIOYETO B TP 4.16.23.30

JIBUTATENIIX BHYTPEHHErO cropaHus. TBepable yriaeBoAopoab! (mapaduHbl) — KOMIOHEHTHI T

KHUJIKMX CMa30K, MCIOJIb3YEMbIX JUISI CMa3KM TpPYIIUXCA Y3JIOB JIBUTATeNed, OCEBBIX

NOJUIMITHUKOB. ["aJIOreHIpOn3BOIHBIE YIIEBOIOPO/IbI - B KAUECTBE XJ1alareHTa.

CamocrosiTesqibHast padora odyuarommxcesi Nel19

BeluvcieHUss MO ypaBHEHMI0O XMUMHUYeCKOW peaKLUM (Macchl, 06'b€Ma, KOJMYecTBa

UCXOJHOIO BellleCTBa MWJIM MNPOAYKTA peakKUHUU I0 H3BECTHBIM Macce, O0BEMY,

KOJINYECTBY OJHOTO U3 UCXOJHBIX Bel|eCTB UJIM POAYKTOB PeaKI1H).

4.2.3 Ankensl, ankaauensl. CocTaB 1 0COOEHHOCTH CTPOCHUS OK 01 OK 02
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasa

HemnpenenpHble (anmkeHbl, ankuHbI W ankaaueHbl). OCOOCHHOCTH KiacCU(UKAMH U

HOMEHKJIATYpbl, H30MepHs, (HU3MUECKUE CBOMCTBA, XMMHUYECKHE CBOWCTBA, CIIOCOOBI

nojsyuyeHus. I'opeHue aleTuiaeHa Kak HMCTOYHHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHU IS

CBapKH M pe3Ku MeTauIoB. IIpakTHueckoe NpuMEHEHUE aJIKEHOB M AJIKaIMEHOB

CamocrositesibHas paboTa o0y4yaromuxcs Ne20

[Ton6op, ananu3 u mpeodbpazoBaHue yueOHOM nHbopManyu YueOHuk. §4,5.

4.2.4 IIpakTudeckoe 3aHaTHe Ne9 PemieHue >SKCIEpUMEHTAIBHBIX 3a7ad IO TEME:

"I[lomy4yeHue 3TUSIEHA U U3yYEHUE €T0 CBOMCTB" OK 01 OK 02

IIpopunibHbie U NMPOPEecCHOHATBLHO 3HAYHMMBbIEC JJIEMEHThI coiep:kaHudA. [IpuMeHeHus JIP 4,16,23,30

HOJMMEPOB IS JIEKTPOM3OJISILIMY JeTalel U 3aIUTHBIX TOKPBITUI

CamocrosiTesibHast padora o0yuaromuxcs Ne21

Beruuciienus no ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO

BEIIIECTBA MJIM TMPOJYKTA PEaKIUH 0 M3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3

MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIMH).

4.2.5 IIpakTnueckoe 3ansitue Nel0) PemieHue 5SKCIEpUMEHTANbHBIX 3a7ad 10 TEME:

"AIIETHJICH 1 e€ro TOMOJIoTH" (AJIKUHBI) OK 01 OK 02

IIpopunibHbie U NpodeccHoOHAIBLHO 3HAYHMBbIE JIEMEHTHI colaep:kaHusa. [IpuMeHeHue JIP 4,16,23,30

MOJIMMEPHEI HaA OCHOBEC IMPOM3BOJHBIX AJKWMHOB B Ka4C€CTBC M30JIAINMHU 3aIIMTHBIX 000JI0YEK
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KaOeNbHbIX U3/IETHI U TPOBOJOB

CamocrosiTesibHas padoTa o0yuarommxcs Ne22

[TonGop, amanu3 u mnpeoOpazoBaHwe ydeOHON wuHPopManmu YdeOHHK. §6  ymp.4,7.

IMonroroBka cooOrieHuit Ha TeMy 1o BbIOOpy: IIpuMeHeHue aneTuneHa 1 ero roMoJoroB Ha

IIPOU3BO/JICTBE.

4.2.6 Apennl. CocTaB, CTpOEHHUE, [TOTYyYEHUE OK 01 OK 02
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasa

OcobeHHocTH KiIacCH(PUKAIMK W HOMEHKIATYpPbl, H30MEpHsi, (PU3NUECKHE CBOWCTBA,

XHUMHUYECKHE CBOMCTBA, CIIOCOOBI MOIYyUEHUSI.

CamocrosiTesibHasi padoTa o0yuarommxesi Ne23

[Mon6op, ananm3 u mnpeoOpa3zoBanue yueOHOW wuHpopMmamuu Yuebnuk §7  ymp.3.4.

[ToaroToBka cooOImieHnit Ha TeMy 1o BbIOOpY: [IpuMeHeHHe apeHOB W WX TPOW3BOIHBIX.

TOKCHYHOCTh apOMAaTUYECKHX YIJIEBOJIOPOJIOB. S TOXMMHKATEHI.

4.2.7 IlpakTnuyeckoe 3ansitue Nel0 PemieHue 5SKCIEpUMEHTANbHBIX 3a7ad IO TEME:

"CpaBHUTENbHAS XapaKTEPUCTHUKA CITUPTOB" OK 01 OK 02

IIpodgunbHbie 1 NpodecCHOHATBHO 3HAYHUMBbIE 3JIEeMEHThI cofepkaHusi. OIHOAaTOMHBIE JIP 4.16.23.30

CIUPTBI — Kak OCHOBa JIAKOKPACOYHBIX. IIpuMeHEHHMe STUIICHIVIMKOJIA, IJIULEpUHA, T

apoOMaTHYECKHUX CIUPTOB.

CamocrosiTesqibHasi pabora odyuarommxcesi Ne24

[Moxbop, ananu3 u npeodpaszoBanue yueOHOU wHPOpMarmu YueOHuk § 9,10. moarotoBka

cooOmeHuii Ha TemMy To BbIOOpY: [IpakTHueckoe 3HAYE€HHWE OJIHOATOMHBIX.. MeTaHOI:

xeMopmins U xeMopoOust. DTaHON: Benuyaiiiee 0Jaro U CTpaurHoe 3710. AJIKOTOJIU3M H €ro

npodunaktuka. [IpakTruueckoe 3HaueHHe MHOTOATOMHBIX CIIHPTOB.

4.2.8 Anppuerunsl. Kapoonossie kuciotsl. CocTaB, CTpOECHUE, KilacCH(pUKanus OK 01 OK 02
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasa

OcobenHocTr KiIacCH(PUKAIIMK W HOMEHKIATYpPbl, H30MEpHs, (PU3NUECKHE CBOWCTBA,
XUMHNYCCKHUEC CBOﬁCTBa, CHOCO6BI MOJIyUCHUA. Mpb1a KaKk COJIH BBICIIUX Kap6OHOBBIX KHCJIOT,
ux Momoiee naericreue. CiiokHbIe Y3QHUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.

CamocrositesibHas paboTa o0y4yaromuxcs Ne25
[TonGop, ananu3 u mpeoOpazoBaHue ydeOHOU mHMOpmaruu YueOnuk. §11, ymp.6,7; §12
ymp. 6,8. TloaroroBka cooOmeHni Ha TeMy 1o BbIOOPY: MypaBbuHasi KUCIOTa B IPUPOJIE,




2

Hayke u mpousBoxacTBe. HMcropus ykcyca. [lpakThueckoe 3HaYeHHME albJIETHJIOB.
[IpakTHyeckoe 3HaUeHNE KapOOHOBBIX KUCIOT U UX MPOU3BOAHBIX. [IpakTHueckoe 3HaYCHHE
KHPOB U UX IPOU3BOJIHBIX .

4.2.9 JIabopaTopHoe 3ansTHe (padoTa) Ne3 "CpoiicTBa anbIAeru0B U KAPOOHOBBIX KUCIOT"
IIpopuiabHble 1 NMPOPECcCHOHATIBLHO 3HAYUMBbIE 3JIEMEHTHI coAep:KaHusl. MypaBbHHBIN
aJIpAcTu KaK KOMIIOHEHT 6aK€HI/ITOBOFO JlaKka, SABJIAIOIUMCA aHTUKOPPO3HOHHBIM
HNOKPBITUEM. TEKCTOJIUT Kak OCHOBa MJi M3TOTOBJIEHUS 3yOYaThIX KOJIEC, BKJIAAbIIICH
MOJNIIUITHAKOB, a TakKe KaK JJIEKTPOU30IATOP. ACOOTEKCTONHT KaK KOMIIOHEHT JUIs
M3TOTOBJICHUSI Tpymuxca neraneid. [lpumenenuwe amerona. [lpuMeHeHue u1aBeseBoOM
KHCJIOTBI IJI1I OUMCTKU MCTAJIJIOB OT P’KABUMHLI U HAKUIIH.

OK 01 OK 02
OK 04

JIP 4,16,23,30

CamocrosiTesqibHasi padora odyuarommxesi Ne26

BbluvciieHUss MO0 ypaBHEHUI0 XUMUYECKOW peakluu (Macchl, 06'b€Ma, KOJHWYECTBA
VMCXOJHOrO BelleCTBa WJM IMPOAYKTAa peaKLUHW 10 U3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OZJHOT'O U3 MCXOJHBIX BellleCTB UM MPOAYKTOB peakluu). PelieHue cxem
npeBpalieHUur

4.2.10 IIpaktuyeckoe 3ansaTe Nell PemeHne SKCIEPUMEHTAIBHBIX 3a/lad MO TEME:
"Cnoxusle 3¢upsl. Kupsl. [Tonstue o CMC"

IIpoduiabHble M MPOPecCHOHATIBLHO 3HAYMMbIE 3JIEMEHTHI colep:kaHus. byTuianerart
KaK KOMIIOHEHT MNeHTadTasJeBbIX 3MaJsel, UCHOJIb3yEMbIX [JI1 OKPACKW JeTaJsew;
3JIEKTPOU30JISILMOHHBIX JIAaKOB. MbLJIA BBICIIHUX >KUPHBIX KUCJOT KaK 3aryCTUTENH B
IJIACTUYECKUX CMa3KaX, NpUMeHSeMbIX B pa3/JIMYHbIX MeXaHM3Max [JJf CMas3KHu
NO/LUIUIIHUKOB, 3y0O4yaTbIX KOJIEC, BHHTOBbIX M ILE€NHbIX I@epejay, apHUPHBIX
COeIMHEHUH U JIP.

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

CamocrosiTesqibHasi padoTa odyuarommxesi Ne27

[Monroroska cooOmeHuit Ha TemMy 1o BeIOOPY: CioxHBIE 3QUPBI U UX 3HAYCHHUE B IPUPO/IE,
OBITY U TIpou3BOCTBE. JKUPBHI KaK MPOIYKT MATAHHUS H XUMHUECKOE ChIphE. 3aMEeHa KUPOB B
TEXHUKE HEMUIIEBbIM ChIpbeM. HexBaTka MpOJOBOJNILCTBUS Kak TIJo0aibHas mpobiema
YeloBeUeCTBa M IyTH e¢ perieHus. Mputa: mpomuioe, Hactosmiee, Oymymee. Cpeactsa
THTUEHBl Ha OCHOBE KHCIIOPOJICOJACPKALIMX OPraHUYeCKUX coeanHeHui. CuHTeTHdyecKue
moromue cpenctsa (CMC): TOCTOMHCTBA M HETOCTATKH.

4.2.11 AMubbl. AHWIWH

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




1 2 4

Conep:xxanue y4eOHOro MmaTepuasia

OcoOeHHOCTH KJIacCU(HUKAIlMM M HOMEHKJIATYphl, H30Mepus, (U3NYECKHe CBOICTBA,

XMMHYECKHE CBOMCTBA, CIIOCOOBI MOJTYUYESHHUSL.

CamocrosiTesibHas padoTa o0y4yaromuxcs Ne28

[TonGop, ananmu3 u mpeoOpa3zoBaHue ydeOHOW wuHoOpmaruu YueOHuk. §16  ymp.5-7.

[MonroroBka coobmeHuii Ha Temy mo BbIOOpY: JKusHb u nestensHocTh H.H. 3ununa.

AHunmnHoBbIe Kpacutend. [IpakTuueckoe 3HaUeHHe aMUHOB M X TPOU3BOIHBIX.

4.2.12 JlaGopatopHoe 3ansaTHe (padora) Ned "Amunokucinorsl. benku. PacnosnaBanue

BOJIOKOH"

IIpodgunbHbie M MpodecCHOHATBHO 3HAYMMBbIE YJIEMEHThI colep:kanus. Kanpon — kak JIP 4,16,23.,30

KOMIIOHEHT BHYTpEHHEeH otaenku. [IpumeHeHue kied Ha OCHOBE Noauamuaa Ui

CKJIEMBaHUS. MUIIOpa-MOpOIIIacT — Kak OCHOBA JIJISl TETNIOM3OJISLIUH.

CamocrosiTesqibHast padora od0yuarommxcesi Ne29

[Moxbop, anamu3 um mnpeoOpa3oBaHue ydeOHOU wHPOpMaru YueObnuk. §17 ymp. 10.

[ToaroToBka cOOOIIEHW Ha TEeMy IO BBIOODPY: 3HayeHWe aMHUHOKAIpOHOBOM U

aMHHO’HAHTOBOM KHCJIOT B MH(POPMAIIMOHHBIX CHUCTEMax B MporpaMMHupoBaHuu. buocunres

0e1K0B. XMMUYECKHUE BOJIOKHA U MX 00JIACTH MPUMEHEHHE.
Tema 4.3 Wnentudukamus | 4.3.1 JlabopaTtopHoe 3ansitue (padora) NeS "CgoiicTBa yriaesogos" OK 01 OK 02
OpraHN4eCKHUX BEIIIECTB, ux | [Ilpo¢puiabubie 1 npodeccHOHAIBLHO 3HAYMMbIE 3JIEMEHTHhI colaep:kaHus. [Ipumenenue OK 04
3Ha4YeHUE U MPUMEHEHHUE B OBITOBOW | MPECCOBAHHOW JAPEBECHHBI Ui BKJIAJBIIICH MOAIMIUIHUKOB, BTYJIOK, OINOPHBIX ILUIHUT, TP 4.16.23.30
U TPOU3BOJCTBEHHOM JEATEIBHOCTH | U3TOTOBJICHUS IECTEPEH. T
4esloBeKa CamocrositesibHas padora o0yyaromuxcs Ne30

[TonGop, ananu3 u mpeodpazoBanue yueOHoi nHpopmanuu YueOHuk. §14,15, moaroroBka

cooOuieHnid Ha TeMmy MO BBIOOPY: VYTJIEBOABI M UX pOJb B JKUBOW mpupone. PasButue

caxapHOU MPOMBIILIEHHOCTH B Poccum.

4.3.2 Pomp xumMuu B O0OECHEUECHHM OSKOJOTHYECKOH, SHEPreTMYecKOW U MHIIEBOU OK 01 OK 02

0€30IacCHOCTH JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasa

Ponp opranuyeckoil XMMHUU B pPELICHHHM MPOOJIEM »HHEPreTHUecKoi Oe30macHOCTH, B
Pa3BUTHM MEIOULMHBI, CO3JaHUM HOBBIX MATE€PHAIIOB, HOBBIX MCTOYHHKOB DJHEPIUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTb BO3AEHCTBHS HA JKUBbIE OpPraHU3MBI
OpPraHMYECKHUX BEIIECTB  OTJENbHBIX KJIACCOB  (YIJIEBOAOPOABI, CHMPTHI, (HEHOJIBI,




1 2 3 4
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICH IIOKa3aTels MpeAeibHO
JIONYCTUMOW KOHUEHTPALUHU
CamocrosiTesqibHast padora o0yuarommxesi Ne31 1
[ToxroroBka coobuieHmii Ha TeMy 1o BbIOOpY: YesloBeK B MUpe BellecTB U MaTepHhasioB
XUMUA U 3[,0pOBbe YesJ0BeKa
Paznen 5. Kunetuyeckue u TepMOXUMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX PeaKkiui 2/1
Tema 5.1 Cxopocts xumuueckux | 5.1.1 Ilpaktudeckoe 3ansitme Nel2 PemeHue npakTUKO-OPMEHTHPOBAHHBIX PAacUETHBIX 2 OK 01 OK 02
peakuuii. XuMHU4YecKoe paBHOBecHe | 3a1a4 1o Teme: "CKOpOCTh XUMHUUYECKUX PeakiMili. XMMHUYEeCKOe paBHOBecHE" JIP 4,16,23,30
CamocrosiTesibHas padoTa o0yuarommxcs Ne32 1
[Tox6op, ananu3 u npeodpazoBaHue yueOHOM nHbopManmu YueOHuk §15 ymp. 1-7,12
Pasnen 6. PacTBopsl 2/1
Tema 6.1 Ilonsitue o pacTBopax 6.1.1 IlpakTnueckoe 3ansTHe Nel3 PemieHue npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3a1a4d 1o TeMe: "PacTBOpHI, HCIONB3yeMble B OBITOBOM M IPOM3BOJCTBEHHOH JESTEIHLHOCTH
" JIP 4,16,23,30
YeJI0BeKa
CamocrosiTesibHasi padora o0yuarommxesi Ne33 1
[ToaroToBka cooOmeHnii Ha Temy IO BbIOOpPY: PacTBOphl, HMCmOIB3yeMble B OBITOBOH,
IIPOU3BOJCTBEHHOM AESTEIBHOCTH YEIOBEKa
Pasnea 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BEKa 4/2
Tema 7.1 Xwmus B Owity u | 7.1.1 HoBeliue 1OCTHKEHUS] XUMUUECKOW HAYKH U XUMUYECKON TEXHOJIOTUH OK 01 OK 02
IIPOU3BOJICTBEHHOW  J€SITEIBHOCTH OK 07
YJeJIOBEKa JIP 4,16,23,30
Conepxanue y4eOHOro MaTepuasa 2
Hoselime noCcTkeHUs XUMHYECKOW HAyKM M XMMHUYECKOM TeXHOJIoruu. Poinb Xxumum B
o0ecriedeHN SKOJIOTMYECKOM, HHEPreTMYeCKOW M TMHIIEBOW Oe30MacHOCTH, pPa3BUTHUH
MeauuuHbL. [IpaBuiia moucka v aHamM3a XUMAYECKOH MH(GOPMALIUK U3 PA3IMYHBIX UCTOYHUKOB
(nayuHas ¥ yueOHO-Hay4UHas IMTEPaTypa, CPeACTBAa MacCOBOM MHpOpMaLuu, ceTb MHTepHET)
CamocrositesibHas padoTa o0y4yaromuxcs Ne34 2
[Touck u aHanu3 uHGOpMaUK O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUH C yUETOM
Oyaymiei mpogecCHOHATBHOM AESTENHHOCTY MO TeMaM: Ba)KHEHILINE CTPOUTENbHBIC MaTepralbl,
KOHCTPYKIIMOHHBIE MaTEpHUaJIbl, KPACKH, CTEKJIO, KepaMHUKa, MATEpHUAJIbl ISl 3JIEKTPOHHUKH,
pUMEHsieMble B MHH)OPMAIIMOHHBIX CUCTEMAxX
7.1.2 TIpoMexxyTouHasi aTTecTanus no gucuumimte. {uddepennupoBannpiii 3auet 2 OK 01 OK 02

OK 07




2 3 4
JIP 4,16,23,30
Hmoz Il cemecmpa: MakcumanbsHas yueOHast Harpy3Ka (BCero) 60
OO0s3arenbHas ayauTopHas yueOHast Harpy3ka (BCero) 40
NPaKTUYECKUE 3aHATHS 18
nabopaTopHbIe 3aHATHS (paboThI) 6
caMmocTosiTenbHas pabota 20
nudepeHIMPOBaHHBINA 3a4eT >
HToro: MakcumanbHas yueOHas Harpy3ka (BCero) 108
O0s3arenbHas ayJUTOpHAs yueOHast Harpy3Ka (BCero) 72
IIPaKTUYECKUE 3aHATUA 28
nabopaTopHble 3aHATHUS (pabOThI) 10
caMOCTOsTeNIbHAas paboTa 36
KOHTpOJIbHast paboTa 2

Hmoeosas ammecmayus 6 ¢hopme nudhepeHITMpoBaHHOTO 3a4eTa




3. YCJOBUSA PEAJIN3AIIMU ITIPOTPAMMBI YYUEBHOM A CIHUILIMHBI
3.1 TpeGoBaHus K MUHUMAJIbHOMY MAaTEPHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

VYueOHast QUCHUIUIMHA peanu3yeTcs B Y4eOHOM KaOuHeTe: (Jaboparopust XUMHUH U
OHOJIOTHN)
Obopyodosanue yuebHo2o kabunema:

1. TTocamounble MeCTa MO KOITUYECTBY 00yUYaIOIIUXCSI.

2. Pabouee MecTo mpernogaBaTes.

3. Meroauyeckue MaTepralibl O AUCHUTUINHE

4.Becwl ananutuueckue (1 mt.).

5. Xumuyeckas nocynaa.

6. Moenu KpucTauIMIeCcKuX peméTok. (3 mr)

7.COopHbIN TpUOOpP AJIs TToTydeHus ra3oB (1 mT.).

8.Habop Ne3 BC «Illemnoum.

9. Habophb! peakTHBOB IO OPraHNYECKON XUMHUHU.

10. Habop uHAMKATOPOB.

11. HaGop mirakaToB 10 HEOPTaHUYECKOW U OPTaHUUECKON XUMUH.

Texuuueckue cpedcmea 00yueHU:

-TB

- BUJICOMAarHUTO(HOH

- KOMITbIOTEP

Ayouosusyanvhvie cpedcmea 00yenus.:
1. DVD Oprannueckas xumust. Yacte 2. IIpupogHbie UCTOYHUKHM YIiIeBOAOPOJ0B. CMpTHI U
denonsl 13 onbiTOB, 36 MUHYT.
2. . DVD Oprannueckass xumus. Yactp 3. Anbaerusl 1 KapOOHOBBIE KHUCIOTHL. CIIOKHBIC
s¢upsl. XKupsel. 20 onbiToB, 40 MUHYT..
3. DVD Opranunueckas xumusi. Yacts 4. YraeBobl. 11 onbIToB, 27 MUHYT.
4. DVD Opranunueckas xumusi. Yacte 5. A30TconeprKalllie OpraHWYecKue BenlecTBa. benkw.
CuHTeTHn4eCcKre BBICOKOMOJIEKYJIIIpHBIE BemlecTBa. 20 OnbITOB, 28 MUHYT.

5. B/® «llIkonpHBIH XUMUYECKUN SKCTIEpUMEHT» 150 MUHYT.

3.2. UnopmannonHoe odecnevyeHne peaasu3amun mNporpaMmmbl

Jiga peanuzauuu nporpaMMbl OMOIMOTEYHBIH (OHI 00pa30BaTENbHON OpraHU3alNH
UMeeT TIeYaTHbIE W/WIM DIEKTPOHHbIE 0Opa3oBaTesibHbIE W HMH(OPMAIIMOHHBIE PECYPCHI,
UCIIOJIb3yEMBIE B 00pa30BaTEIbLHOM MPOLIECCE.

Ilepeyenr pexomMeHayeMbIX Y4eOHBIX HW3IaHWH, JOMOJTHHUTEJLHOH JIHTEPATypPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IHOTEYHOT0 (poHIA:

3.2.1.0CHOBHBbIC HCTOYHHUKH:



3.2.3 UnTepHeT — pecypcehl:
1. Enunas komieknus mudpoBeIX 00pa3oBaTelbHBIX pecypcoB - Pexxum pocryna: http://school-
collection.edu.ru/
2. Xumunueckuit ¢akynprer MI'Y um. M. B. JlomoHOcOBa [DneKkTpoHHBINH pecypc]: cepBep
xuMudeckoro (akymprera Moc. roc. yH-ta umM. M. B. JlomonocoBa. - M., 2023- - Pexum
noctyma: http://www.chem.msu.su/rus/weldept.html
3. EctectBeHHOHayuyHBIi 00pa3oBaTeNbHbI TOPTan [DNEeKTpoHHBIH pecypc] / MuH-Bo
obOpa3oBanusi u Hayku Poc. ®emepanuu. - M. ; CII6., 2023. - Pexum npocryma:
http://www.en.edu.ru, cBOOOAHBIIH
4 Tlmardopma Zoom Jjisi MPOBEACHUS OHJIAWH-3aHITHI U BUICO-KOH(PEPECHITHH. [DIEeKTPOHHBIHA

pecypc]. Pexxum nocryna: https://zoom.us/.

5. DOmnektponHas wuH(pOpManmoHHO-0Opa3oBaTenbHas cpena Ha miaatrgopme  Moodle.

[DnexTpoHHEbIi pecypc]. Pexxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecnedeHa HeO00XOAMMBbIM KOMILJIEKTOM JIMIEH3HOHHOIO
NMPOrpaMMHOro odecredeHus


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.chem.msu.su/rus/weldept.html
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYUEEHOM

T CHATIIAHBI

KouTpoinp u omeHka pe3yiabTaToB OCBOEHHUS 0OIIe00pa30BaTeIbHON TUCIUILINHBI

pacKpbIBalOTCA Yepe3 MUCHUILIMHAPHBIC PEe3YJIbTaThl, HAIIPAaBICHHbIE HA (HOPMUPOBAHHE OOIINX

KOMITETEHIIMI 1O pa3/ienaM U TeMaM CoJIepKaHusl yueOHOTro MaTepuania.

[TpomesxyTounas arrectauus B popme (B popme audGepeHIIMPOBAHHOTO 3a4€ETa).

Oo6mue komnerennun (OK), Pazgen/Tema THun oeHoYHbIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MeponpusITHi
OK.01 Pl: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM HaA COCTaBJICHHC
P3: Tema 3.1 XUMUYECKHUX (HOPMYIT;

P4: Tema 4.1, Tema 4.2, Tema
43

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- 3agaHus Ha MCMOIH30BAHUS
XUMHYECKOH CHMBOJUKUA U
Ha3BaHUM COCOUHEHUN IO
HOMEHKJIAaType
MEKTYHAPOJIHOTO coro3a
TEOPETUYECKON 1 MPUKIIATHON
XUMHUM U TPUBHAIBHBIX
Ha3BaHMM IS COCTaBJICHUS
XUMHUYECKHX (POPMYIT;

- 3aciymuBaHue COOOIICHUMA
U OLICHKA WX MOATOTOBKH;

- Pesynbrar  BBINOJSHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX pa0oT;

- Pesynbrar  BBIIOJHEHUS
MPaKTUYECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Toxbop,
npeoOpa3oBaHKe
uHpopManuu

aHAIM3 |
y4eOHOU

OK.02

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
33

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc

- 3acnymuBaHue COOOIIEHUN
Y OLICHKA WX MOJATOTOBKH;

- 3aaHusl Ha UCIOJIb30BaHUS
XUMUYECKOH CHUMBOJUKH H
Ha3BaHUM COCOUHEHUN IO
HOMEHKJIaType
MEXyHapOJIHOT O coro3a
TEOPETUYECKON 1 MPUKIIATHON
XUMUA U TPUBHAIBHBIX
Ha3BaHUW Il COCTaBJICHUS
XUMHUYECKHX (POPMYIT;

- Pesynmprar  BBINOJHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX paboT

- Pesynbrar  BBINOJHEHUS
MPaKTUYECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHus;




- [TonGop,
npeoOpa3oBaHue
nHpopmaruu

aHaIM3 W
y4eOHOI

OK.04

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3aciymuBaHue COOOIICHUMA
U OLICHKA WX MOATOTOBKH;

- 3agaHus Ha HMCMOJIb30BaHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUM COECOUHEHUU IIO
HOMEHKJIaType
MEXTyHapOJIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHUM U TPUBHAIBHBIX
HA3BaHWA 1L COCTaBIICHUS
XUMUYECKHUX (HOPMYIT;

- Pesynbrar  BBIIOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIHBIX paboT

- Pesynbrar  BBINOJHEHUS
NPaKTUYECKON pabOThI;

- Pesynbrar  BBINOJHEHUS
nabopaTopHOil paboTHI;
-IIpakTUKO-OpHUEHTUPOBAHHBIE
3a/1aHus;

- [TonGop,
npeoOpa3oBaHue
nHpopmaruu

aHaIM3 W
y4eOHOI

OK.07

P7: Tema 7.1

-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Toxbop,
npeoOpa3oBaHKe
uHpopMaLnu;

aHAIM3 |
y4ueOHOU

S HEPEYEHD UCITIOJIB3YEMbBIX METOJOB OBYUYEHMU S

5.1 TlaccuBHBIE: OMpOC, PENPOAYKTHUBHBIC YHPAXKHEHUS IO 3aKPEIUICHHI0O U OTpaboTKe

HN3YUYCHHOI'O MaTcpHrajia

5.2 AXTHBHBIE W HWHTEPAKTHBHBIC: DJBPHUCTHYECKHE O€CeIbl, IHUCKYCCHH, KPYIJIBIA CTOJI,

MMPE3CHTAal s, BUKTOPHHA, KBECT.




	Технические средства обучения:
	Аудиовизуальные средства обучения:
	1. DVD Органическая химия. Часть 2. Природные источники углеводородов. Спирты и фенолы 13 опытов, 36 минут.

