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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
YYEBHOI'O ITIPEJIMETA

1.1.06aacTh npuMeHeHus padoyeil NporpaMmsl

PaGouas nporpamma 0011€00pa3zoBaTebHOTO Y4€OHOT0 MpeMeTa MpeaHazHayeHa Jis
u3yueHus mnpeamera «XUMHS» B TNPOo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alUsiX,
pean3yronmx o0pa3oBaTeNbHYI0 MPOrpaMMy CpelHero ofmiero oOpa3oBaHMs B IMpezenax
OCBOCHHS MPOrpaMMbl TOJATOTOBKM CHEIHMAJIMCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO
obmero oOpa3oBanus. PaGouass mporpamma paspaboraHa Ha ocHoBe TpeboBanuii PI'OC
COO, Hna ocnoBanuu ®OII COO, yrBepxaeHHoro npukazoM MunucrepctBa IIpocBenienus
P® ot 18.05.2023 Ne371.
1.2. Ileu ¥ IiIaHUpPYeMble pe3y/IbTaThl 0CBOEHHUSI y4eOHOI0 mpemMera:
1.2.1. leab uzyueHust yaeOHOro nmpeamera

['maBHBIMU LETSAMH U3Yy4EHHS MTpeIMeTa « XUMHUs» Ha 0a30BOM YPOBHE SIBIISIFOTCS:
— (¢GopMHpOBaHHME CHCTEMbl XHUMHYECKMX 3HAHMM KaK BaKHEHIeH COCTaBIISIOIIEH
€CTeCTBEHHOHAYYHOH KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKAaT KIFOYEBHIC IOHITHSA,
(dbyHIaMeHTalIbHbIE 3aKOHBl W TEOPHM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHUE U
MMOHMMAaHHWE CYIIHOCTH JOCTYINHBIX OOOOIINEHM MHPOBO33PEHUYECKOIO0  XapakTepa,
03HAKOMJICHUE C HCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;
— (opMupoBaHHE W Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS BEIIECTB H
XUMHUYECKHUX PEaKIHii, HEOOXOIUMBIX IJIsi IPUOOPETEHHSI YMEHUN OPUEHTUPOBATHCS B MUPE
BEIIECTB M XUMHUYECKUX SIBIICHHH, HMEIOIIUX MECTO B TPHUPOJAC, B TNPAKTUYECKOH H
MTOBCETHEBHOM JKHU3HH;
— pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOICHHEM U 00BSICHEHUEM
XMMHUYECKOTO JIKCIIEPUMEHTa, COOJIOJCHHEeM TMpaBui  Oe30MacHOro  oOpaieHus ¢
BEIIECTBAMH.

1.2.2. [Inanupyemble pe3yJibTaThbl 0CBOCHHS Y4eOHOIr0 MpeaMera

YII(bY).09 Xumus
Kop pesynbraTta JIM9HOCTHBIE Pe3yIbTATHI B YACTH
JIP 1 CPAKJAHCKOI'O BOCIIUTAHUSI:

— OCO3HaHHUs O0YYAIOUIUMHCS CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U MPaBOMNOPSAKY;

— TMPEACTaBICHUS O COLUMAIbHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHHUH B KOJICKTUBE;

— TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JCSITEILHOCTH MPH CO3IaHUHU yUeOHBIX
MPOEKTOB, pEIIeHHH YYeOHBIX ¥ I[IO3HABATENBHBIX 3a/1ady, BHINOJIHEHUN
XUMHUUYECKUX IKCIIEPUMEHTOB;

— CHOCOOHOCTHM TOHMUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTHMKY H
ApTyMEHTHI JPYTUX NP aHAIH3€ Pa3INYHBIX BUIOB YIeOHOH e TeTLHOCTH;

JIP 2 MaTPUOTUYECKOIO BOCIIUTAHU:

— IICHHOCTHOTO OTHOIIEHHS K WCTOPUYECKOMY M HAyYHOMY HaCJIeInIo
OTE€YECTBEHHON XUMHH;

— YBaXEHHsS K IpoOLEcCy TBOpYecTBa B O0OJACTH TEOPUH M TPAKTUYECKOTO
MIPUMEHEHUS! XMMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh Pe3yibTar
JUIATENbHBIX ~ HAONMIOZAEHWH, KPOMOTIMBBIX OJKCIIEPHUMEHTAIBHBIX  ITOWCKOB,
[TOCTOSTHHOT'O TPy/1a yYEHBIX U IPAKTHKOB;

— MHTepeca M MO3HABATEIbHBIX MOTHBOB B NOJIyYEHUHU M MOCIEAYIOIIEM aHaJIN3e
nH(OpPMAITNH O TEPEAOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYeCTBEHHOW XVMHH;

JIP 3 AYXOBHO-HPAaBCTBECHHOI'O BOCIIMTAHHA: — HPABCTBCHHOI'O CO3HAaHUA, 3THYECKOI'O
IIOBCACHUA, — CIIOCOOHOCTH OLCHUBATL CUTYyallUH, CBA3AHHBIC C XMUMHUYCCKUMU
SABJICHUSAMU, U NIPUHHUMATb OCO3HAHHBLIC PCUICHUA, OPUCHTUPYACH Ha MOPAJIbHO-
HPAaBCTBCHHLIC HOPMbI M IICHHOCTHU; — I'OTOBHOCTH OLICHHMBATH CBOE IIOBCJACHUEC U
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MOCTYIIKU CBOUX TOBapI/II]_ICf/i C HOBI/II_II/Iﬁ HPAaBCTBCHHLIX W IIPABOBBIX HOPM H
OCO3HAHME MOCIEIACTBUN ITHX ITOCTYIIKOB,

JIP 4

(bopMupOBaHHS KYJIbTYPhl 340POBbS: — IOHMMAHUS IEHHOCTEH 3I0pPOBOTO M
Oe3onacHoro o0pasza XH3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K
COOCTBEHHOMY (PHI3MYECKOMY M TICUXUYECKOMY 370POBBIO; — COOFOIEHUS TIPaBUI
Oe3omacHOro OOpameHusi C BEUIeCTBAMH B OBITY, TOBCEOHEBHOW JXWU3HU H B
TPYAOBOU NESATEILHOCTH; — MOHUMAaHHS ICHHOCTH MPaBWI WHAWBUAYAJIHHOTO U
KOJIJIEKTUBHOTO 0€30MacHOTO MOBEJCHUS B CUTYallUsIX, YTPOKAIOIIUX 3JOPOBBIO U
KHM3HU JIIOJICH; — OCO3HAHMS IIOCIEACTBUI W HENPHUATHS BPETHBIX IPHBBIYCK
(ymoTpeOJieHHs aJIKOT0JIsl, HAPKOTHKOB, KyPEHHSI);

JP 5

TPYJOBOTO BOCIUTAHMS: — KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-
HCCIIENOBATENLCKON JCATCIIBHOCTH, OOINECTBEHHO ITOJIC3HOW, TBOPYECKOW U
JNPYTUX BHJAX JESITEIBHOCTH; — YCTAHOBKM HAa aKTHBHOE YYacTHE B PEUICHUU
MPAKTUYECKUX 3aJla4 COIMAaIbHOW HAIMPaBJICHHOCTH (B paMKaX CBOETO Kiacca,
IIKOJIbI); — UHTEPECa K MPAKTHYECKOMY M3YUYCHHIO MPO(ECCHil pa3inyHoOro poja,
B TOM YHUCIIE HA OCHOBE TIPUMEHEHUS TIPEAMETHBIX 3HAHUH TI0 XUMUH; — YBAKCHUS
K TpyIy, JIOASIM TPyJa U pe3ysibTaTaM TPYJIOBOH JESTEIbHOCTH; — TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY HMHIMBHIYAIBHOW TpaeKTOpHH oOpa3oBaHMs, OymymIei
npodeccid HW peaju3alidi  COOCTBCHHBIX JKU3HCHHBIX IJIAHOB C  y4ETOM
JUYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XHMHUH, MHTEPECOB M MOTPEOHOCTEH
00111eCTBA;

JP 6

9KOJIOTHYECKOTO BOCHHUTAHMS: — JKOJOTMYECKH IEeNecO00pa3sHOro OTHOIICHHUS K
OpUPOAE, KAK MCTOYHUKY CYLIECTBOBAHUA >KU3HM Ha 3emiie; — IMOHUMaHUA
rII00aTbHOTO XapakTepa JKOJOTHYECKHX NpoOJeM, BIMSHHA SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSHUE TPHUPOJHOM M COLMANBHOM Ccpenbl; — OCO3HaHUSA
HEOOXOJUMOCTH HCIIONB30BaHUS JOCTI)KCHUH XWMHHW I PEIICHUS BOIPOCOB
palMOHAIBHOIO MPUPOJONOIb30BAHUSA; — aKTHUBHOTO HEOPUATUS ACUCTBU,
MIPUHOCSIINX BpPEJ OKpY’Kalolllell NMpUpOAHON cpene, yMEHUs MPOrHO3HPOBATH
HeOIaronpusATHBIE SKOJIOTHYECKUE TOCTEICTBHS MPEANPUHUMAEMBIX ACUCTBHNA U
OpeAoTBpallaTh HX; — HAIWYUS Pa3BUTOTO SKOJOTMYECKOTO MBILUICHHS,
9KOJIOTHYECKOM KYJIbTYpBI, OTIBITa JeSTeNbHOCTH 9KOJIOTUYECKOH
HalpaBJIeHHOCTH, YMEHHA pPYKOBOJCTBOBATbCI HWMH B  I[103HaBaTENbHOM,
KOMMYHHUKATHBHON W COIMAJIbHON MPaKTHKE, CIIOCOOHOCTH W YMEHHS AKTHBHO
MTPOTUBOCTOSITh HJEOJIOTHH XeMo(oOnu;

JP 7

[IEHHOCTH HAy4yHOro0 TMO3HAHHMS: — CQOPMHUPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH W OOIICCTBECHHOMN
MPAKTUKW; — TIOHUMAaHHS CHENU(PUKA XUMUU KaK HAyKd, OCO3HAHUS €€ poid B
(hOpMUPOBaHUHU PAI[MOHAILHOTO HAYyYHOTO MBINUICHUS, CO3JaHHH IICJIOCTHOIO
MPEJICTaBICHUsT 00 OKPY)KAOIEM MHpE KaK O €IMHCTBE MPUPOJBI M YCIIOBEKa, B
MMO3HAHWH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEHIeHHH NPoOJeM COXpaHEeHHUs
MIPUPOTHOTO PaBHOBECHs; — yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH IS
COBPEMEHHOW IIMBUJIM3ALMU: B €€ TYMAaHUCTUUECKON HAaIpaBI€HHOCTH U BAXKHOU
pPOJI B CO3JITAHWUHM HOBOHM 0a3bl MaTepUAIBLHOW KYIbTYPHI, PEIIEHUH TI00aIbHBIX
Mpo0JIeM yCTOWMYMBOTO Pa3BUTHS UEIOBEYECTBA — CHIPHEBOHM, SHEPTETHUYECKOM,
MUIIEBON M 3KOJOTHYECKOH 0e30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, 00ECIICUSHUH
YCIIOBUH YCIIENTHOTO TPY/Ja U SKOJIOTMYECKH KOMGOPTHON JKHU3HU KaXKJOr0 YjeHa
o0IiecTBa; — €CTECTBEHHO-HAYYHOH TPaMOTHOCTH: TIOHMMAaHHUS CYI[HOCTH
METOZOB TIO3HAHUWSA, WCIOIB3YEMBIX B €CTCCTBEHHBIX HAyKax, CIIOCOOHOCTH
WCIIONIB30BATh TIOJIy9aeMble 3HAHUS IS aHain3a W OOBSCHEHUS SIBICHHUN
OKPY’KAaIOLIET0 MHUpa U NPOUCXOIALIMX B HEM HM3MEHEHUH, YMEHHUS JeNaTh
000CHOBaHHBIC 3aKJIIOYCHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS JaHHBIX
C TENTBI0 TONYYCHHS TOCTOBEPHBIX BBIBOJIOB; — CIIOCOOHOCTH CaMOCTOSITEIBHO
KCIIOJIb30BaTh XWMHUYECKHE 3HAHUSA JIJI PEIICHHs NpoO0JieM B PpealbHbIX
JKU3HEHHBIX CUTYyallUsIX; — HHTEpeca K IMO3HAHUI0O U MCCIEI0BATEIbCKOM
NeSATEeTFHOCTA;, — TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BAHUIO H
caM000pa30BaHWI0, K AaKTHBHOMY IIOJIYYCHHWIO HOBBIX 3HAHWUA 10 XWMHU B
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COOTBETCTBHH C J>KM3HCHHBIMH TIOTPEOHOCTSMHU; — HMHTEpPeca K OCOOCHHOCTSIM
Tpy/ia B pa3In4HbIX cepax npodeccHoHabHON esITeIbHOCTH

MeTtanpeaMeTHbIe Pe3yIbTATHI

B pesynbraTe M3ydeHus mpeaMmera Ha YpoOBHE CpeiHero oOlero oOpa3oBaHUs y
oOyuarorerocst OyayT cGhOpPMHUpPOBaHBI  IMO3HABATCIBHBIC  YHUBEPCAIBHBIC
yueOHbIC JEHCTBHUSI, KOMMYHHKATHBHBIC YHHUBEpPCAJIbHbIC YyueOHBIC ICHCTBHS,
peryasSTHBHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBHSI, COBMECTHAS IEATCIBHOCTb.

MIIP 1

bazoBbie norumdeckue JACHCTBUS: — CaMOCTOSTEIBHO (OPMYIUPOBATH U
aKTyaIM3upoBaTh MpPOOJEMy, BCECTOPOHHE €€ paccMaTpuBaTh, — OIPEICIATH
NN  JICITENIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUHM UX JOCTIKCHUS,
COOTHOCUTBH  PE3yJbTaThl JEATCIILHOCTH C TIOCTABICHHBIMH  IEJISAMU; —
WCIIONIb30BaTh IPH OCBOCHHM 3HAHWUM TPHEMBI JIOTHYSCKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEePHbIC MPU3HAKH MOHATUH M yCTAaHABIHMBATHL UX B3aUMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS JIJIsI OOBSICHEHUS OTNIENBHBIX (DAKTOB U
SIBIICHUH; — BBIOMpATh OCHOBAaHUS M KPUTCPUU IS KIACCU(PHUKAIIUM BEUICCTB U
XMUMHYECKUX PEaKIUi; — YCTaHABIMBATh MPUYHMHHO-CIICJCTBEHHBIC CBS3H MEXY
M3y4aeMbIMH SIBICHUSIMH; — CTPOUTH JIOTMYECKUE PACCYKICHUS (WHIYyKTHBHBIC,
JICAYKTUBHBIC, 110 aHAJOTWU), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B
paccMaTpuBacMbIX SBJICHUAX, (OPMYJIUPOBATH BBIBOJBI M 3aKIIOUYCHUS, —
MPUMEHSTh B TMPOIECCe TO3HAHMS, HCIONb3yeMble B XUMHH CHMBOJUYECKHE
(3HaKOBBIC) MOJIENM, MPEOOpPA30OBBIBATH  MOJCIbHBIE  MPEIACTABICHUS  —
XUMHYCCKAN 3HaK (CUMBOJI) 3JIEMEHTa, XHMHYecKas ¢GopMmysia, YpaBHCHUC
XMUMHYECKOM peaknuu — TPpU peIIeHUH Yy4eOHBIX IMO3HABATENBHBIX U
MPAaKTUYECKUX 3aJ]lad, MPUMCHATh HA3BaHHBIC MOJCIBHBIC MPEICTABICHUS IS
BBISIBJICHUS XapPaKTCPHBIX TMPU3HAKOB H3Y4YaeMbIX BEHICCTB M XUMHUYECKHX
peakiuit

MIIP 2

ba3oBeie ncciaenoBarenbCKkue AEUCTBUS: — BIAJETh OCHOBAMU METOJOB Hay4HOI'O
MO3HAHUS BEIIECTB U XMMHYECCKHX PEaKUWi; — (OpMYyITUpOBATh LEIH M 33Ja4H
HCCIIEA0BAHMSI, HCIIOJIB30BaTh [IOCTaBJICHHbIE u CaMOCTOATENIBHO
chopMyITUpPOBaHHBIE BOIIPOCHI B KAUECTBE WHCTPYMEHTA TIO3HAHUS W OCHOBBI JIJIS
(opMupoBaHUS THIIOTE3Bl IO TMPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
Cy)KI[eHI/II‘/'I; — BJaJICTb HAaBBIKAMU CaMOCTOSATCJIBLHOIO IUIAHUPOBAHUA H
NPOBEACHUS  YYEHUYECKHMX  OKCIIEPUMEHTOB, COBEpPLICHCTBOBaTh  YMEHUSA
HaOII0/IaTh 32 XOJIOM TIPOIIECCa, CAMOCTOSATENILHO MPOTHO3UPOBATH €T0 Pe3yJIbTar,
dbopMynupoBaTh  O0OOIIEHHMS W  BBIBOJABI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yJIbTATOB MCCJICAOBAHUSI, COCTABJIATh OOOCHOBAHHBIM OTYET O MPOJCIAHHON
paboTe; — MPHOOPETATh OIBIT YYEHWUECKOH HCCIIeNOBATENhCKOW M MPOEKTHOU
ACATCIIBHOCTH, TPOABIATH CHOCOGHOCTB U TOTOBHOCTHL K CaMOCTOATCIIBHOMY
IMOUCKY MCTOJOB PCHICHUA TMMPAKTHYCCKHUX 3aaa4d, MIPUMCHCHUIO pPa3JINYHbIX
METOJOB IMO3HAHHUS.

MIIP3

PaGora ¢ wuHpopmaumeil: — OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uHpOpManuK (HAyYHO-TIOMYJISApHAsL JIMTepaTypa XUMHUYECKOTO COJIEpIKaHUS,
CrIpaBOYHBIE TOCOOUs, pecypchl WHTepHeTra), aHaMM3UPOBaTh WHQOPMAIUIO
pasnuYHbIX BUAOB U (OpPM NPEACTaBICHHUS, KPUTUYECKH OLICHUBaTh €&
JOCTOBEPHOCTh W HENMPOTHBOPEYMBOCTH, — (OPMYJIUPOBATH 3alpoChl U
NPUMEHSTh pa3indHble METOJbl IpH TMoWcke u oTbope uHpoOpMaIH,
HEOOXOIUMOHM JUIsl BBIMOMHEHMS YYEOHBIX 3afad ONpeAeiICHHOrO THIA;, —
npuoOperaTb  ONBIT — UCIOJIB30BaHUSA  HMHGOPMAUOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA M Pa3JIMYHBIX TIOUCKOBBIX CHCTEM; — CaMOCTOSTEIbHO BBIOMpATh
onTUMaJbHyl0 (opmy mnpeactaBieHus HHPopMamuu  (CXeMbl, TrpaduKy,
arpaMMbl, TaOMUIbl, PUCYHKH M JIPyTUe); — HCIOJIb30BaTh HAYUHBIH SI3BIK B
KadyecTBE CpeJicTBa TNpH paboTe ¢ XUMHUYECKOW HWH(OpMaIuend: NpUMEHSTh
MeXNpeAMeTHbIe ((pr3mueckne 1 MaTeMaTHYECKUE) 3HAKHW U CHMBOJIBI, ()OPMYJIHI,
ab0peBuaTyphl, HOMEHKJIATYpy; — HCIOJBb30BaTh U NMPEe0oOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPENICTBA HATTIATHOCTH

MIIP 4

KoMMyHHKaTHBHBIE YHUBEpCATbHBIE YUeOHBIe IEHCTBHS: — 33/1aBaTh BOMPOCHI 110
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CYIIECTBY 00CYXJaeMOW TEMBI B XOJIC TUAJIOTA W/WIH JUCKYCCHH, BBHICKA3HIBAThH
unen, GOpMyIHpOBaTh CBOM NPEIIOKEHHS OTHOCHUTENBHO  BBITIOJTHEHHUS
NpPeAJIOKCHHOW — 3a/laud; —  BBICTYNaTh C  MpE3CHTalMeld  Pe3ylbTaToB
M03HABATEILHOMN ACSITEIBHOCTH, MOTYUYEHHBIX CAMOCTOATEIHLHO I COBMECTHO CO
CBEPCTHUKAMU TIPH BBITIOJTHEHHH XHMHYECKOTO O3KCIIEPHUMEHTa, MPaKTHIEeCKOM
paboTHI TTO0 WCCIIEIOBAHUIO CBOWCTB M3yYaeMBIX BEIIECTB, peaH3alliil yIeOHOTO
mpoekTa W (QOpMyIHpOBAaTH  BBIBOJBI MO  pe3yjbTaraM  MPOBEACHHBIX
HCCIICIOBAaHUN TYTEM COIJIACOBaHMS IMO3WIUI B Xoje OOCYXIcHHS U OOMEHa
MHEHUSIMHI

MIIP 5

PerynstuBHble yHHBEpcalbHBIE y4eOHbIE JEHCTBHSA —  CaMOCTOSITEIEHO
TUTAHUPOBATh M OCYILECTBISTH CBOIO MMO3HABATENLHYIO ACATENLHOCTD, OMPEeNsis
e€ IeH | 3a/1a9i, KOHTPOINPOBATH U MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
mpenjaraeMplii  anropuTM  JEHCTBHM TNPU  BBIIOJHEHWH  Y4eOHBIX U
HCCIIeIOBATENbCKUX 3a7ay, BeIOMpaTh HauOoiee 3(QekTuBHBIA crmocod ux
peuieHus ¢ Y4E€TOM TMOJyYeHHsT HOBBIX 3HAHMH O BEIIECTBAX M XHMHYECKHX
pEaKIusIX; — OCYIIECTBIATh CAaMOKOHTPOJb CBOEH NESATENbHOCTH Ha OCHOBE
caMoaHaJIM3a U CaMOOIICHKU

IIpenmeTHbIE pe3ysIbTAThL

[P 1

c(hOpMHUPOBAHHOCTh MPEACTABICHUN 0 XUMHUYECKOH COCTaBJIAOLIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJU XUMUU B IIO3HAHUU SBJICHUU
NpUpONbl, B (OPMUPOBAHHUM MBIIUICHUS W KyJIbTYPbl JIMYHOCTH, €&
(YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOMUMOH Uil pEHICHUS TPaKTUYeCKUX
3a/lad ¥ DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHWS K CBOEMY 370POBBIO U
NPUPOJHOH Cpese;

[P 2

BJIAJICHUC CHUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOITOJIATAIONIHE TOHATUA (XMMHYECKHH SJIEMEHT, aTOM, OJJICKTPOHHAas
o0omouyka  aTroma, MOJEKyJa, BaJeHTHOCTh,  JIIEKTPOOTPUIATEIHHOCTH,
XUMHYECKas CBSI3b, CTPYKTypHas Gopmysna (pa3BépHyTas ¥ COKpaIéHHAs), MOJIb,
MOJISIpHAsT Macca, MOJISIPHBIH O0BEM, YIIIEpOAHBIH CKeJeT, (yHKIHMOHAIbHAS
rpymmna, pagdkall, HW30MEpPHUs, H30MEPbl, TOMOJOTHYECKUU psi, TOMOJIOIH,
YIJIEBOJOPOABI, KHUCIOPOA U a30TCONEPXKAILNE COSAUHEHMS, MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIC COCAMHECHHS); TEOPUU M 3aKOHBI
(Teopus ctpoeHus opraHudeckux BemiecTB A.M. ByTiepoBa, 3akoH coxpaHeHUs
Macchbl BEIIECTB, TEOPHUSA SJIEKTPOJIUTHYECKOM AHCCOLUALMH, IEPUOAUYECKHUNA
3akoH [[.W. MeHaeneeBa, 3aKOH COXpPaHEHUsI MacChl BEILIECTB, 3aKOH COXPaHEHUs
U TIPEBpAIICHUS DHEPTUUA TIPH XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHUS, JEXKALIUE B OCHOBE
MMOHUMAHUS  TNPUYMHHOCTH U CHCTEMHOCTH  XUMHYECKHUX  SBJICHU,
(haKTOJIOTUYECKUE CBEACHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0OE30MacHOM
WCTIONTb30BAaHUH BaXHEWITUX OPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
JEATEILHOCTH YeIIOBEKa, OCHOBOIIONAralolmye MOHATHS (XMMHYECKHH 3JIEMEHT,
aTOM, U30TOI, S-, P-, d3JEKTPOHHBIC OPOMTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BAJIECHTHOCTH, 3JEKTPOOTPHUIIATEIEHOCTD, CTENICHh OKHUCICHHUS,
XUMHYECKass CBS3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYecKas, BOJOPOHA),
KPUCTAJUTMIECKasl PEMIETKA, TUITBI XUMUYECKUX PEaKIINi, PacTBOP, dIECKTPOIUTHI,
HEDJICKTPOIUTHI, AIEKTPOITUTHICCKAS JICCOLIHAITHS, OKHCITUTEb,
BOCCTaHOBUTEIb, CKOPOCTb XWMHYECKOH pEaKIMHh, XUMHYECKOE PaBHOBECHE);
TEOPUH W 3aKOHBI (TEOPHUS DJIEKTPOIUTUUECKON TUCCOIMAIINH, TEPHOINICCKUI
3akoH J[.M. MeHeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHus] 3HEPruU TMPH XUMHYECKHUX PEaKIUaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHUSA, JICKALIUE B OCHOBE
MMOHUMAHUS  TPUIMHHOCTH W CHCTEMHOCTHM  XHUMHYECKUX  SIBJICHHIA,
(hakTONOTHYECKHE CBEJCHHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH U OE30MMacHOM
WCIIOJIb30BAaHUH BaXKHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOH
NESATEITHLHOCTH YESIIOBEKA,

I1P 3

c(OPMHPOBAHHOCTh YMEHHMH BBIIBISITh XapaKTEPHbIC TIPU3HAKH TIOHSTHH,
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YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHITHUS TIPU
ONMCAaHWUM COCTaBa, CTPOCHHUSA W TPEBPALICHUH OPraHUYEeCKUX COCTUHEHHH,
HEOPraHWYECKUX BEIIECTB U UX MPEBPAICHUII;

[1P4

c(hOpPMUPOBAHHOCTh YMEHHHM HCIOJIB30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
COCTABIICHHS: MOJICKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpamEHHOMN)
(dopMyNnT OpraHMYeCKMX BENIeCTB W ypaBHEHHH XHMHYECKHUX pEaKini,
M3rOTaBIUBATh MOJEIH MOJICKYJI OPTaHMYECKUX BEIISCTB JUIS WJUTIOCTPAIMU MX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS; (JOPMYJ BEIIECTB U YpPaBHCHHI
XIUMHYECKAX  peakmuii, cucreMatnueckyro Homenkmarypy (IUPAC) wu
TPUBHANBHBIC HA3BaHUS OTACIHHBIX HEOPTaHMUYECKUX BEIIeCTB (YrapHblid ras,
YIJICKUCIBIN Ta3, aMMHAK, raliéHas M3BeCTh, HETallEHas U3BECTh, MUThEBAs COJA,
MIUPHT U IPyTHE);

IP 5

c(hOpPMUPOBAHHOCTh, YMEHHH OMpEAeNsTh BAIEHTHOCTh W CTENEHb OKHCICHHS
XMMHUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3JIUYHOTO COCTaBa, BUJ XUMUYECKOU
CBsI3M (KOBaJICHTHAsI, MOHHAS, METALTMYECKAs, BOJOPOHAS) B COCAMHCHUSX, THII
KPUCTAIUTMYECKON PEemIéTKA KOHKPETHOTO BellecTBa (aTOMHAs, MOJEKYJsSpHasd,
HMOHHAS, METAITNYECKas ), XapaKkTep Cpelbl B BOAHBIX PACTBOPaX HEOPTaHWIECKIX
COCJIMHEHUI;

[P 6

c(OpPMUPOBAHHOCT, YMEHHUH YCTaHABIWBATh NPHUHAJICKHOCTh HW3YUYCHHBIX
OpPTaHMYECKUX BEIIECTB II0 HX COCTaBy U CTPOCHUIO K ONpeAcIEHHOMY
KJaccy/rpynme coenuHeHud (YTriIeBOJOPOABI, KHUCIOPOJ M a30TCOAEpIKaIlne
COCIUHCHUA, BBICOKOMOJICKYJISAPHBIC COGI[I/IHGHI/ISI), JaBaTb WM Ha3BaHUs IIO
cucremarnaeckoir HOMeHkmarype (IUPAC), a Taxke mpUBOAWTH TpUBUAIBHEIE
Ha3BaHUS OTAEIBbHBIX OPraHHYECKUX BELIECTB (ITWIIEH, NMPONMJICH, aleTHJICH,
STWICHTJIUKOJIb, TIUIEPUH, (eHOd, (OopMaabaerui, aneTaabIerul, MypaBbuHas
KHCJIOTa, YKCyCHasi KHCJIOTa, OJICMHOBas KHUCIOTa, CTEapHHOBAs KHUCIIOTA,
TIIFIOK032, (hPYKTO3a, KpaxMall, [eJUTI0I03a, TIIHIINH);

IP 7

cOPMHPOBAHHOCTb ~yMEHHS  OMNpPENENIATh BHIBl XHMHUYECKOW CBSI3U B
OpraHUYeCKUX COCMHEHUAX (OIMHAPHbIE U KPaTHbIE);

I1P 8

cOPMHUPOBAaHHOCTb yYMEHHMS MPUMEHATh IOJOKEHHS TEOPHUH  CTPOCHHS
oprannueckux seuiects A.M. byTiepoBa 1 0ObsSCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHHs] MacChl BEIIECTB

P9

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTePU30BaTh COCTAaB, CTPOCHUE, (QU3UYCCKUE U
XMMHYECKAE CBOMCTBA THMHUYHBIX TMPEACTABUTENEH pPAa3IHYHBIX  KIACCOB
OpPraHUYEeCKHX BeIIeCTB (MeTaH, 3TaH, STHIICH, MPOIWIICH, alleTUIIeH, OyTaaneH-
1,3, metunOyrtaguenl,3, O€H30J, METAaHOJ, 3TAHOJ, JTHICHIJINKOJb, TIUIEPHH,
(deHon, aneranbAerull, MypaBbHHAS M YKCYCHas KHCJIOTBI, TIIFOKO3a, Kpaxmal,
HEJITF0NI03a, AMHHOYKCYCHAsI KUCIIOTa), WILTIOCTPHUPOBATH NEHETUYECKYHO CBSI3b
Me)i(,[[y HUMHU ypaBHeHI/IHMI/I COOTBeTCTBYIOHII/IX XUMHUYCCKUX peaKHI/Iﬁ C
WCTIOJIb30BaHHEM CTPYKTYPHBIX (hOPMYIT;

ITP 10

cOPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HMCTOYHHKH YTJIEBOJOPOIHOTO
Colpbsi  (He()Th, TPHUPONHBIA Ta3, Yrollb), CIOCOOBI WX TMepepadoTKh W
MPaKTUIECKOE MPUMEHEHUE MIPOIYKTOB epepabOTKH;

IP 11

cOPMHPOBAHHOCTb YMEHHMH MPOBOJUTH BBIYHCICHHUS: IO XHMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJUYECTBa MCXOJHOTO BEIIECTBA WM NPOIYKTa
peakuu 1O H3BECTHBIM Macce, 00BEMY, KONMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WX MPOTYKTOB PEAKIIMH); C UCIOIB30BAaHMEM TOHATHS «MaccoBasi JOJIS
BEIIECTBA B PaCTBOPE», OObEMHBIX OTHOLICHUH ra30B MPHU XUMHUUECKUX PEAKLHUIX,
Macchl BELeCTBA MM 00bEMa ra3oB M0 U3BECTHOMY KOJMUYECTBY BEILIECTBA, MACCe
Wi 00bEMY OJIHOTO W3 y4YacTBYIOIIMX B PEaKIUK BEIIECTB, TEIIOBOTrO 3ddekra
peakuyu Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB, IPEBpPALICHUSA U
COXpaHEHUs YHEPrUH;

IP 12

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH MPUHAICKHOCTh HEOPraHUMIECKUX
BEIIECTB MO UX COCTABY K ONPEACIEHHOMY KJIACCY/TpyIIe COeMHEHNH (TIPOCThIe
BeIeCTBa — METAIIBl M HEMETAJIbI, OKCHJIBI, OCHOBAHHUSI, KUCIIOTHI, aM()OTepHBIS
THJIPOKCHIBL, COJIN);




ITP 13

c(OpPMHUPOBAaHHOCTb YMEHHUH PacKphIBaTh CMBICH Teproandeckoro 3akona J[.M.
MenzeneeBa U JEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIINH;

I1P 14

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh AJICKTPOHHOE CTPOCHUE AaTOMOB
XUMHYIECKUX DJIeMEeHTOB 1-4 mepuomoB lleprommdeckoll cHCTEMBI XMMHYECKUX
anementoB J[.MI. MeHzeneeBa, HCIONb3ys MOHATHSA «S-, P-, d-3JIEKTPOHHBIC
OpOUTAINY, «IHEPTETHUCCKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOIMCTB XMMHMYECKHX JJIEMEHTOB M HUX COCJUHEHUN MO TEpHojaM M Cpymmnam
ITepuoanueckoi cucteMbl XumMuieckux siaemMenToB /.M. MeHneneena;

I1P15

c(hOpMHUPOBAHHOCTh, YMEHHU XapaKTepPU30BaTh (OMHCHIBATH) OOIINE XUMHUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh
CYIIIECTBOBAaHUE TEHETUYECKOW CBS3M MEXJy HEOPraHUYECKUMH BEHIECTBAMH C
MOMOIIBIO YPABHEHHH COOTBETCTBYIOIUX XUMHUECKUX PEaKITHIA;

[P 16

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCHU(DUIUPOBATh XUMHUYECKHE PEAKIMH 10
Pa3IUYHBIM MPU3HAKaM (YUCITy M COCTaBy PEarupyroluX BEUIECTB, TEIUIOBOMY
a¢dexTy peakunu, I3MEHEHHIO CTENEHEeW OKWCIICHHS IIIEMEHTOB, 00paTHUMOCTH
peaKIiy, YYACTHIO KATaH3aTopa);

P 17

c(OPMHUPOBAHHOCTb YMEHHH COCTABIISITh YPABHEHUSI PEAKIU Pa3UUHBIX THIIOB,
MOJIHBIE W COKpalll€HHBbIE YpaBHEHMS pEaKkIuii HOHHOTO OOMeHa, Y4YUTHIBas
YCIJIOBUSI, IPH KOTOPBIX 3TH PEAKIIMH UAYT IO KOHIIA;

IP 18

chOPMHUPOBAaHHOCTb ~ YMEHMHA  TPOBOAWUTH  PEAKLUMH,  IOATBEP)KIAIOIIUE
KaueCTBEHHBII COCTaB pa3lIMYHBIX HEOPTaHWYECKHX BEILIECTB, pAacIO3HaBaTh
OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHWYECKUX
BEIIECTB;

P 19

c(OpPMHPOBAaHHOCTh yYMEHUMI PpacKpbIBaTh CYILIHOCTh
OKHCJIMTEIIbHOBOCCTAHOBUTENIBHBIX ~ PEAaKIU  IOCPEACTBOM  COCTABJICHUSA
JIEKTPOHHOTO OajlaHca 3TUX peakuuii;

ITP 20

c(hOpPMHUPOBAHHOCT, YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XWMHUYECKOMH
peakMu OT pa3IUYHBIX (PAKTOPOB, XapakTep CMEMICHUS XHMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHElTHero Bo3aeiicTBus (mpunnui Jle lllatense);

ITP 21

c(hOpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XMMHUYECKUE MPOIIECCHI, JICHKAIINE
B OCHOBE IIPOMBIIUICHHOTO TOJIYYEHUS! CEPHOM KHUCIOTHI, aMMHaKa, a TaKKe
c(hOpPMUPOBAHHOCTh MPEJACTABICHUH 00 OOIMX HAy4YHBIX MPUHIMIAX U
AKOJIOTHYECKUX MPOOIIeMaX XUMUYECKOTO TPOU3BOJICTBA;

I1P 22

c(OpPMHUPOBAHHOCTb YMEHHH BIAJETh CHCTEMON 3HaHUM 00 OCHOBHBIX METOAAX
HayyHOTO TIO3HAHHA, HWCIIOJIB3YEMBIX B XHMHU I[P HW3YYEHUH BEUIECTB U
XUMHYECKUX SIBIIEHUH (HabII0eHne, H3MEPEHNE, SKCIIEPUMEHT, MOJETUPOBAaHUE),
WCTONB30BaTh CHUCTEMHBIE XHMHYECKHE 3HAHUS MJsl TPUHATHS PELICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTyalHUsX, CBS3aHHBIX C BELIECTBAMH H HX
MIPUMEHEHHUEM;

1P 23

c(hOpMHUPOBAHHOCTH yMEHUH! co0J1r01aTh npaBuiIa AKOJIOTHIECKHU
1eJIeCO00PAa3HOro0 TMOBEJICHUST B OBITY W TPYAOBOU JEATEIHHOCTH B LENAX
COXpaHEHHUSI CBOETO 3JIOPOBbSI M OKPYXKalolleld MPHUPOJHOHN Cpeibl, 0CO3HABAThH
OIIaCHOCTH BO3I[CI\/'ICTBI/ISI Ha JXKUBBIC OpPIraHHU3MbIL OHpe}leJ’IéHHLIX OpTraHUYCCKUX
BEIIEeCTB, MOHUMas cMbIch Tokaszatens [1J[K, moscHATh Ha mpuMmepax CIIOCOOBI
YMEHBIIICHUS W TPEJOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS HAa OPraHU3M
YeIIoBeKa;

I1P 24

c(hOpMHUPOBAHHOCTh, YMEHHI COOJIOAAaTh IpaBHUja IMOJB30BAHUS XUMHYECKOH
MoCyZIol M JTabOpaTOpHBIM OOOpYJOBaHHMEM, a TakKe IpaBHiia OOpalleHus ¢
BEIIECCTBAMH B COOTBETCTBMHM C MHCTPYKIUSIMH 110 BBIMOJIHEHHUIO JJAOOPATOPHBIX
XUMHUYECKUX ONBITOB;

I1P 25

C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ IIJIAaHUPOBATH nu BBITIOJIHATH XUMUYSCKUH
OKCIICPUMCHT (HpeBpaH_[CHI/IH OpraHHWYCeCKUX  BCHICCTB IIpU  HArpCBaHUU,
MOJIYy4Y€HUE OTHUJICHA W HU3YUCHHUE €TI0 CBOI>'ICTB, Ka4C€CTBCHHBIC pCaKIn
OpPraHruYCCKUX BEIICCTB, AC€HATypaluusi 0eJIKOB IIpyu Harpe€BaHuM, 1BCTHLIC
pCakuuun 6€J'IKOB) B COOTBCTCTBHUM C IMpaBUJIaMH TCXHUKHN 0e30macHoOCTH Ipu
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oOpallieHuM ¢ BeliecTBaMu W J1a00paTOpHBIM O0OPYIOBaHHEM, MPEICTABISAThH
pe3yibTaThl  XUMHYECKOrO OKCIEpUMEHTa B (QOpMe 3alucd  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii u (HopMyaupoBaTh BBHIBOJBI HA OCHOBE JTHX
pe3yJIbTaToB;

TP 26

c(OPMHPOBAHHOCTH ~ YMEHHH  KPUTHYECKH  AHAIM3HPOBATh  XHMHYECKYIO
nHpopManuio, MONTyYaeMyl0 M3 pa3HBIX HCTOYHUKOB (CpPEeICTBA MAacCOBOM
nHpopmanuu, MIHTEpHET U APYTrux);
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPE/IMETA
2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Buna yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl y4eOHOr0 npeaMera 72

B T.4.

OcHoBHOe coep:kaHue 64

BT. 4.:

TEeOpeTHIecKoe 00yIeHUE 26
MPAKTUYECKHE 3aHITHS 38

B T. 4.: [IpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IEPKAHME

6
(conep:kaHue MPUKJIATHOTO MOIYJIs1)
BT. 4.
TEOPETHYECKOE 00yUeHHe 2
MPAKTUYECKHE 3aHATHS 4
CamocrosiTesibHBbIC PA0OTHI 6
(BKJIIOYasi BUPTYyaJibHbIE TaOOPAaTOPHBIE pabOTHI)
IIpomesxyTounast arrectanust (Judd. 3auer) 2
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2.2. TeMaTH4ecKHUii IUIaH U cojiep:KaHHe Y4eOHOIo MpeaMeTa

dopmupye
HaumenoBanne | Copaepikanue yueOHOTO Marepuasia (OCHOBHOE U TPO(eCCHOHATLHO-OPHEHTUPOBAHHOE ), 1abopaTopHbie | OO0BeM MBbIC
pa3zienoB U TeM Y MIPAKTUYECKHE 3aHATUSA, TPUKIIATHON MOTYIb YacoB | KOMIIETEHLHU
"
1 2 3 4
OcHOBHOE coJiep:KaHue 72
Paszge 1. OCHOBBI CTPOEHHS BelIeCTBA JIP4,
Tema 1.1. | OcHOBHOE coiep:kaHNe 6 MIIP3,
Crpoenue Teopernueckoe o0yueHue 2 IP-1,2,5
» " I1P13- 14
aTOMOB CoBpemeHHast MOJIeNb CTpoeHHs aToMa. CUMBOJIMYECKHH SI3bIK XUMUU. X UMHUYECKHUM 3JIEMEHT.
XAMUHCCKUX DnekTpoHHask KOHpUrypanus aroma. Kiaccudukarnus XuMI4ecKHX 371€MEHTOB (s-, P-, 0-31IeMEHTHI).
SJICMCHTOB 1| BaneHTHBIE 2IEKTPOHBL. BaleHTHOCTE. DJIEKTPOHHAS IIPUPOJA XUMUYECKOM CBS3H.
fipupona DIIEKTPOOTPULIATETLHOCTh. BUIbI XUMHUUECKON CBsI3U (KOBaJIEHTHAs, MOHHAS, METAJTUYECKAs,
XAMIECCKOH BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs.
CBSI3U
IIpakTHYecKkue 3aHATHA 4
Pemmenue 3aganuii Ha UCHOJIL30BAHUE XUMHUUECKOM CUMBOJIMKHA U Ha3BaHWUI COeIUHEHUN 110
HOMEHKJIaType MEXTYHAPOJAHOTO COI03a TEOPETUUYECKON U MIPUKIATHON XUMUU U TPUBUAIBHBIX
HA3BaHMI /I COCTABIEHUSI XUMUUYECKUX (OPMYI IBYXaTOMHBIX COSAMHEHHUH (OKCHAOB, CYIb(UIOB,
TUAPUJIOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COSAMHEHUN OT/IETBHBIX KJIaCCOB.
[TpakTryeckue 3a/1aHusl Ha YCTAaHOBIIEHUE CBSI3U MEX]y CTPOCHHUEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHUX DJIIEMEHTOB M UX COSAMHEHUI B COOTBETCTBUU C
nosioxeHueM [lepuoanueckon cucTeMsl.
OcHoBHOE coep/kaHHe 4
Tema 1.2. Teopernueckoe odyueHune - JIP-1,
[lepuonnueckuit | IlpakTHYecKHe 3aHATUS 4 JIP-2,
3akoH u Tabnwuma | [lepmonuueckas cucrema xumudeckux osnemeHtoB J(M. Mengeneea. @uznueckuii  CMBbICI MIIP-3,
I1P-13,14

.M. Menneneera

Ilepuognueckoro 3akoHa JI.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKUX
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3JIECMCHTOB, O6p3.3y€MBIX HMHU MMPOCTBIX U CIOXKHBIX BCHICCTB B COOTBETCTBUU C ITOJIOKCHHUEM
XUMHUYECKOro 3neMenTa B [lepuonnueckoii cucreme. MUpOBO33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.

Pemennie npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3a/JaHUN Ha XapakTepH3alUi0 XUMHUYECKUX
3JMIEMEHTOB «MeTainyeckue / HeMETaUTMYECKUEe CBOWMCTBA, JJICKTPOOTPUIATEIIEHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBHE C UX 3JCKTPOHHBIM CTPOECHUEM M IMOJOXKEHUEM B MEPHUOJUUYECKON CUCTEME
xumudeckux ayemeHToB .M. MeneneeBay.

Pazgen 2. Xumnuyeckue peakunu

Tema 2.1. Tunsl | OCHOBHOE COEPKAHHE JIP-1, 7
XUMUYECKUX Teopernueckoe obyueHne MIIP-3,
peaknui Krnaccudukanus u THIBI XUMUYECKUX PEaKIUi C ydacTHeM HeopraHudeckux BemecTB. CocTaBieHue I1P-11,12
YpaBHEHUN peaklUii COeAMHEHUs, PA3I0KEHUS, 3aMEIIIeHHs], OOMEHa, B T.4. PEaKlUil TOPEeHHUsI,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHHsI OKHCIeHUsI-BoccTaHOBIeHUA. CTeneHb oOkuciaeHus. OKUCIUTENb U BOCCTAHOBHTEIb.
CocraBneHrue W ypaBHUBaHUE OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM METOJIOM 3JEKTPOHHOTO
6ananca. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIMU B MPUPOJIE, MPOU3BOACTBEHHBIX Ipolleccax H
KU3HEICSITEIIbBHOCTH OPTraHU3MOB.
IIpakTHYecKHe 3aHATHSA
KommgecTBeHHbie oTHOMIEHUST B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACcUEThl 110
YpaBHEHUSAM XUMHUYECKHX peakiuil. Moib Kak eIuHUIla KOJIWYeCTBa BemiecTBa. MolsipHas macca.
3aKOHBI COXPAaHEHHUs Macchl M 3HEpruu. 3akoH ABoraapo. MousspHblii 00beM razoB. OTHOCHUTENbHAS
IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHSIM XMMHUYECKHUX PEAKIUil C UCIOJIb30BaHUEM MAacchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA.
Tema OcHOBHOE coep:kaHue JIP-4,5,
2.2.0nextponutu | Teopernyeckoe o0yueHue MIIP-1,2,
Yecka A Teopust SIEKTPOIUTUYECKOM quccormanui. MoHbl. DIEKTPOIUTEI, HEDIEKTPOIUTEL. PeakiMu MOHHOIO I1P-15,16,17

JIUCCOLAAINAA U
WOHHBIA 0OMEH

obmeHna. CocTaBieHHE peaklhii MOHHOTO OOMEHa MyTeM COCTaBIIEHUS WX MOJHBIX M COKPAIICHHBIX
WOHHBIX ypaBHEHUN. KHCIIOTHO-OCHOBHBIE peaKInu. 3ajaHus Ha COCTABJIECHNE HOHHBIX PEaKIUi

CamocrosiTeibHas padora 1.

Bupryansnas nabopatopHas padota “TUIbl XMMUYECKUX peaKIfi’.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIUXCs BEIIECTB) U PU3HAKOB
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XUMHYECKHX peaknuii. [IpoBeneHne peakiinii HOHHOTO 0OMEHa, OTPEIEIICHNE CPE/Ibl BOAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHHE MOHHBIX PEaKIIUil

KonTposabHas

CrpoeHue BemiecTBa U XUMHUYECKUE PEAKIIHH.
padora 1

Pa3nen 3. CTpoeHue U cBOiiCTBAa HEOPraHUYECKUX BENIECTB

Tema 3.1. OcHOBHOE co/lep:KaHue
Knaccudukanus, | Teopernueckoe ofyqenue JIP-1,7
HOMCHKIIATYPA U | [IpeameT HeopraHuveckoi xumun. Kinaccudukamnus HeopraHU4ecKux BemiecTB. [IpocTeie u crioskHbIC MIIP-1, 5,
CTPOCHHNE BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH/IbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3anMocBs3b I1P-12, 26
HCOPraHMHCCKUX | yeopranmyecknx BeleCTB. ArperaTHble COCTOSHUS BellecTa. Kpucramindeckue 1 aMopHbIe
BEILCCTB BelecTBa. THIBI KPUCTALUTMICCKUX PEIIETOK (aTOMHAsI, MOJICKYJISIpHASI, MOHHASI, METAJITUNIECKasl).

3aBUCUMOCTh (PU3HUYECKUX CBOWCTB BEIIECTBA OT THITA KPUCTALNTUNICCKON PEIIECTKH. 3aBUCUMOCTh

XUMHYECKON aKTUBHOCTH BEIIECTB OT BUa XUMUYECKOW CBS3H M TUTIA KPUCTATUIMICCKOW PEIICTKH.

[TpuanHBEI MHOTOOOpa3Ms BEIIECTB.

IIpakTHyeckue 3aHATHS

Homenknatypa HEOpraHWYeCKUX BEIICCTB: HA3BAHHME BEIIECTBA MCXOMS U3 MX XUMHUYECKOU (OPMYIIBI

WM COCTaBJICHHE XHUMHUYECKOW (OPMYINBI HMCXOAS W3 Ha3BaHUS BEHIECTBA IO MEXKIyHAPOIHOM

(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemenne mnpakTudeckux 3alaHUil MO KiIacCHU(pUKAllMK, HOMEHKJIAType U XHUMHUYECKUM GdopMynam

HEOPTaHWYECKUX BEIICCTB Pa3IMYHBIX KIACCOB (yrapHBIA Ta3, YIVIEKHCIBIA ra3, aMMHAaK, TamieHas

U3BECTh, HETalleHas W3BECTh, MUThEBAs COJa U JAPYTUX): Ha3blBaThb M COCTaBIATH (HOPMYIIBI

XUMHUYECKHUX BEIIECTB, ONMPEACIATh MPUHAICKHOCTD K KIIACCy.

HcTounuku xumuueckoi HHpopMaiuu (CpeicTB MaccoBOM MHpopMauu, cetb MHTepHeT u 1pyrue).

[Touck nHpOpMaIUK 1O Ha3BaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyram.
Tema 3.2. | OcHOBHOE coep:KaHHe
Du3nKo- Teoperuueckoe oGyuenue JIP-1,2,7
XUMHHECKHE Metamnel. O0mue Gpu3nUecKue ¥ XUMUYECKUE CBOMCTBA MeTAIOB. CIIOCOOKI ONyUeHHUs. 3HAUCHNE MIIP-1
CBOMCTBA METaJIOB ¥ HEMETAILIOB B IPHPOJIE U JKU3HENEATENHHOCTH YEI0OBEKa H opranu3mMoB. Kopposus 11P-22,23
::;I;FC?IHBH%CKHX METaJUIOB: BUIBI KOPPO3UH, CIIOCOOBI 3AIIUTH METAIUIOB OT KOPPO3HUH.

Hemeramipl. O6mue ¢puzndeckue 1 XUMHIECKUE CBOMCTBA HEMETAUIOB. TUTIMYHBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccudukanus 1 HoMmeHKIaTypa coelMHeHn HeMeTauioB. KpyroBopoTsl
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OMOTCHHBIX PJIEMEHTOB B TIPUPO/IE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUUYECKHUX BEIIECTB (OKCUIOB, THIPOKCUIOB, KUCIIOT,
coJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX COCTUHEHU,
BBICIINX OKCHJIOB U THAPOKCHJIOB.

HpaRTn'{ecmle 3aHATHUHSA

CocraiieHHEe ypaBHEHUN XUMUYECKUX PEAKLUHI C y4aCTUEM MPOCTBIX U CIOKHBIX HEOPraHUYECKUX
BEIIECTB: METAIJIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX 3JIEMEHTOB;
HEOPTraHMYECKUX KHCIIOT, OCHOBAaHHUH U aM(OTEPHBIX THAPOKCUIOB; HEOPTAaHHUECKUX COJICH,
XapaKTEepU3YIOIIMNX UX CBOMCTBA.

Pemrenne npakTHKO-OPMEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, IOJYy4YEHUE U
0e30macHOe UCIOIB30BAHNE BAXKHEHIIINX HEOPTaHMUECKUX BEIIECTB B OBITY U IPAKTUYECKON
JESATEIIbHOCTH YEJIOBEKA.

JIP-1,7

Tema 3.3. OcHoOBHOE co/iep:KaHue MIIP-1
Unentndukanus | CamocrositenbHas padora 2. [1P-18,
HEOPraHu4ecKux | BupryanbHas maboparopHas padoTa «/neHTru(uKanyus HeOpraHMIECKUX BEIIECTBY. 22,23
BCILICCTB Pemrenue SKCHCPUMCHTAIBHBIX 33724 IO XUMHYCCKUM CBOMCTBAM METAJJIOB ¥ HEMETAJIJIOB, 110

pacro3HaBaHMIO U NOJYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB.

W nenTudukaiys HeOpraHM4ecKrUX BELIECTB C UCMOIb30BaHUEM UX (PU3UKO-XUMHUECKUX CBOWCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuy Ha cynbdar-, KapOoHaT- U XJIOPUA-

AHUOHBI, Ha KATUOH aMMOHHUS.
KoHnTtpoubHasn .

CBolicTBa HEOPraHUYECKUX BEIECTB.
pabora 2

Pa3nes 4. CTpoeHue U CBOIiCTBA OPraHNYecKUX BellleCTB

Tema 4.1. | OcHOBHOe coep:KaHue
Knaccudukauus, | Teopernueckoe oGyuenne
CTPOCHHC 1 | TlosiBeHHE U Pa3BUTHE OPraHMYECKOW XMMUH Kak HaykH. [IpeamMer oprannueckoit xumMuu. MecTto u JIP-1,2,3
HOMCHKJIaTypa 3HA4YEHHUE OPTaHUYECKOW XUMUU B CUCTEME €CTECTBEHHBIX HaYK. MIIP-1
opratiHeckux XHUMHYECKOE CTPOCHUE KAK MOPSAJOK COCIUHEHNUS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTH. 11P-4,8
BEILIECTB

OCHOBHBIE MOJIO)KEHUS TEOPUU XMMUYECKOTO CTPOEHHUS OpraHndeckux coeanuHeHuil A.M. byrneposa.
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VYriepoaHblid CKeJIeT OpraHuYeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUUYECKOTO
CTpOeHHUs MoJeKyn. M3omepust 1 u30Mepsbl.

[Tonsatue o pyHkunoHanbpHOM rpynme. Panukan. [IpuHune! KinaccupuKanuy opraHuIecKux
COCIMHEHMI. MeXlyHapOogHasi HOMEHKJIATypa U IPUHLUIIBI HOMEHKIIATYPbl OPraHUYECKUX
coenunenuii. [louarue 06 a30TcoAepKAINUX COSTUHEHUAX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrneBogax, xupax, Oeykax U Ap.), BHICOKOMOJEKYJISPHBIX COSIUHEHHIX (MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO).

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa opraHuueckux COeUHEHHH OTAEIbHBIX KIacCOB (HACHIIIEHHbIE, HEHACHIIIEHHBIEC U
apoMaTHYeCKUE YIIeBOIOPOAbI, CIIUPTHI, (PEHOIBI, AJIbJIET U IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U AP.)
CocTaBiieHHE TOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYIT OPraHMUYECKUX BEIIECTB OTIEIbHBIX
KJIACCOB, UCIOJIB3Ys UX HA3BaHMs 110 CUCTEMAaTUYECKOW U TPUBHAILHOM HOMEHKJIAType (3THUIIEH,
alleTUIIeH, IIUIepuH, PeHo, Gopmanpaerus, yKCycHas KHUCIoTa, TIuiuH). PacueTsl npocTeiiieit
(bopMyIbl OpraHu4YecKoil MOJIEKYJIbI, HCXO/S U3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CaoiicTBa
OpPraHHYECKUX

COETUHEHUN

OcHoOBHOE co/iep:KaHue

12

TeopeaneCKoe oﬁyqe}me

OU3UKO-XUMUYECKHE CBOHCTBA OPTraHUYECKUX COSIMHEHHI OTJEBHBIX KJIACCOB (OCOOCHHOCTH
KJ1accu()MKAMU ¥ HOMEHKJIATYpBI BHYTPH KJIacCca; TOMOJIOTHYECKUH psia U o01mast hopmyina; n30Mepus;
(u3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYEHHUS):

— MpeJeNIbHbIE YIIIEBOIOPObI (AJIKaHbI M IMKJIOAJIKaHbl). ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
HMCTOYHUKOB TEIJIa B IPOMBILIUIEHHOCTH U ObITY. CBOWCTBA IPUPOIHBIX YIJIEBOJOPOIOB, HAXOKICHHE B
MIPUPO/IE€ U IPUMEHEHHUE AlIKaHOB;

— HenpezenbHble (AIKeHb, aIKMHBI U aJIKaJueHbl) U apOMaTHYeCKue YriieBoAopobl. ['opeHue
alleTUJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsl CBAPKHU U PE3KU METAJLJIOB.

— KUCJIOPOJCOIEprKaIIie COeIMHEHNUs (CIIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U A(UPHI, aJIbJETUIbI
1 KE€TOHBI, )KUPBI, yIIIeBobl). [IpakTHyeckoe NMpuMeHeHHEe STHUIICHIVIMKOJIS, IIHIIeprHa, eHoma.
[Ipumenenue popmanbaeruia, aneTalbIeruia, yKCyCHoM KUCI0Thl. Mblila KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIIMe CBOWCTBA MbLIIA.

— a30TcoJiepKalIie COeUHEHNs (AMUHBI 1 aMUHOKHCIIOTHI, O€IKH1). BhicokoMoneKynsapHbie
COEIMHEHUS (CHHTETHYECKHE U OMOJIOrHYeCKU-aKTUBHBIE). MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO.

JIP-1,2
MIIP-1
I1P-9,10,22
[1P-23,24,
I1P-25,26
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HOHI/IMepI/BaHHH 9THUJICHA KaK OCHOBHOC HAIIpaBJICHUC €TO UCIIOJIb30BaHUS.
I'enernueckas cBA3b MCXKIY KilaCCaMU OPraHHU4YCCKUX COCﬂHHCHHﬁ.

IIpakTnyeckue 3aHATHS

CBoiicTBa OpraHNYECKUX COCIUHEHNUN OTAETIbHBIX KJIACCOB (TPUBHAIbHASA U MEXIYHAPOIHAS
HOMEHKJIATypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOIY4EHUS ): MIpeaesIbHbIC (aJIKaHbl M IUKIIOATKAHbI),
HenpeaeIbHbIE (AIKEHbI, ATKHHBI U AJIKaIUCHbI) U apOMAaTHYECKUE YTIIEBOIOPOIbI, CIIUPTHI M (DEHOIIHI,
KapOOHOBBIE KUCIOTHI M 3(UPBI, aIbJIETU/IBl M KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMS. 3a/laHUsl HA COCTABJIEHUE YPAaBHEHUN XUMUYECKUX PEAKILUH C
y4acTHEM OPTaHMYECKUX BEIECTB HA OCHOBAHUM UX COCTABA U CTPOCHHUS.

CocraBiieHne cxeM peakui (B TOM YMCIIE [0 MPEAJIOKEHHBIM LI€TI0UYKaM IpeBpallieHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA OPraHMUECKUX COEJMHEHUH OT/IEIbHBIX KIacCOB, CIOCOOBI
UX MOJy4eHUS U Ha3BaHWE OPraHMUYECKUX COCJUHEHUH 110 TPUBUAIBHON MM MEXTyHapOIHON
crucTeMaTUYecKOi HOMEHKIIaType.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI Ha CBOMCTBA OPraHUYECKUX
COEJIMHEHUH OT/AEIbHBIX KIaCCOB

CamocrosiTesibHas padora 3.

Bupryansnas nabopatopHas padora “ITIpeBpamnieHust OpraHn4ecKuX BEIIECTB IIPH HArpeBaHUU".
[Tonyyenue sTHIEeHA U U3yYEHUE €ro CBOMCTB. MOJEIMPOBaHUE MOJIEKYJI U XUMHUYECKUX IIPEBPALLECHUN
Ha IIPUMeEpE dTaHa, DTUJICHA, alleTHIIEHA U JIP.

Tema 4.3. OcHoBHOE coaep:xaHue JIP-1,7
Wnentnuranms Teoperuueckoe 00yueHne MIIP- 2,3,4
OpraHU4YeCKHUX I1P-
BEIIECTB, UX buooprannueckue coequnenus. [I[pumMenenne u Guosioruueckast pojb yrieBoaoB. OKUCICHUE 99 93 25
3HAYCHHE U YIJI€BOJOB — UCTOYHHUK SHEPIHH KHUBBIX OpraHu3MoB. O0IacTi NPUMEHEHHUS aMUHOKHUCIIOT. T
IpUMEHEHHUE B [IpeBparenus 6enkoB Nuiy B opranusme. buonorundeckue GpyHkimu 6enkoB. buonornyeckue

OBITOBOH U GbyHKIUY kUpoB. Posib opraHndeckoil XMMHUU B PEIIEHUH MpoOieM MUIeBOi 0e30MacHOCTH.

MPOU3BOJICTBEHH | Poib opraHndeckoll XMMHUH B PEIICHUHU TPOOIIeM YJHEPTeTUYECKON 0€30MaCHOCTH, B Pa3BUTHH

OU 1esATeNbHOCTHU
yeJI0BeKa

MCIUIUHBI, CO3JJaHUH HOBLIX MAaTCPHUAJIOB, HOBBIX HCTOYHUKOB SHCPIrUn (aJ'ILTCpHaTI/IBHBIe HNCTOYHUKHU
3HCpFI/II/I). OnacHOCTb BO3JCHCTBUS Ha )KUBBIS OpTraHHU3MbI OPTraHUYCCKUX BCUICCTB OTACIIBbHBIX
KJI1aCCOB (yFHCBOI{OpOHH, CIIMPTHI, (I)CHOJ'ILI, XJIOPOPraHNYCCKUC ITPOU3BOAHLIC, AJIbACTUABI U I[p.),
CMBICJT ITOKA3aTeJId MPCACIbHO ﬂOHYCTHMOﬁ KOHILICHTpPAInH.
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CamocrosiTeibHas padora 4.

Bupryansnas naboparopHas padora: “UueHtuduxanuss opraHn4ecKuxX COSTUHEHUN OTACTbHBIX
KJIacCcoB”

Wnentudukanus opraHu4ecKux COeAMHEHNUN OTIENIbHBIX KJIACCOB (Ha MpUMEPE albAETHI0B,
Kpaxmalia, YKCYCHOU KHCIIOTHI, OSJIKOB U T.II. ) C HCIIOJIb30BAHHEM UX (PH3UKO-XUMUYECKUX CBOHUCTB U
XapaKTepPHBIX KAYeCTBEHHBIX peakiuii. [leHarypanus Oenka npu HarpeBanuu. L[BeTHbIC peakiuu
0enkoB.BO3HUKHOBEHHE aHAIMTUYECKOTO CUTHAJIA C TOYKH 3PCHHSI XUMHUYECKHUX TPOIECCOB MIPH
MPOTEKAHUN KAYECTBEHHOW PEAKIINH, TO3BOJISFOIICH UACHTU(DUIIMPOBATH MTPEITIOKEHHBIC
OpraHUYECKUE BEILIECTBA.

KoHnTpoabHasn
pabora 3

CtpyKTypa U CBOMCTBA OPraHUYECKHUX BELIECTB.

Pa3zgen 5. K

HHCTHYCCKHEC U TCPMOIHMHAMUICCKUEC 3AKOHOMEPHOCTH MPOTCKAHUA XHMHYECCKHUX peaRum‘i

Tema 5.1.

OcHoBHOE€ CoAcCpKaHuEC

CxopocTb

TeopeaneCKoe oﬁyqe}me

XUMHYECKHUX
peaKkuuid.
XHUMHUYECKOE
paBHOBECHE

CKOpOCTh peakiuu, e 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB: MPUPOJIBI PEArHPYIOLINX BEIIECTB,
KOHLEHTPALMU pearupyouiX BELUIeCTB, TEMIEPATYPhI U IIJIOLIAAN PEAKIIUOHHOMN TOBEPXHOCTH.
TemnnoBblie 3G HEeKTh XUMUYECKUX peakUid. DK30-1 3HAOTEPMUUECKUE, PEAKIIUN

OO6patumMocTh peakiuii. XHUMHYECKOEe PAaBHOBECHE U €r0 CMEILEHHUE M0J1 ACHCTBUEM Pa3InYHbIX
(bakTOpOB (KOHILIEHTpALMsI PEareHTOB WU MPOIYKTOB peakiiy, JaBleHHe, TEMIIEpaTypa) Al CO3aHMs
ONTHMAJIbHBIX YCIOBUN IIPOTEKAHUS XUMHUECKUX npoueccoB. [Ipunnun JlelllaTense.

HpaKanecmle 3aHATHUSA

Pemenue npakTuKO-OpUEHTUPOBAHHBIX 3a/1aHU Ha aHaIU3 (AKTOPOB, BIMSIOIMIMX HA U3MEHEHHE

CKOPOCTH XUMHUYECKON PEAKIINH, B T.4. C MO3ULIUNA FKOJIOTMUYECKU LIEIeCO00Pa3HOTO MOBEACHUS B OBITY
Y TPYZAOBOM JI€ATEIILHOCTH B LIEAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOIIEH TPUPOJHON CPEbI.
Pemenne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHiuna Jle-Illarense mis
HaXOX/CHUS HAIlPaBJICHUsI CMEILIEHUSI PAaBHOBECHS XUMHUUECKON peaKIMM U aHaJIu3 (PaKkTopoB,
BIIMAIOIINX HA CMEUIEHNE XUMUYECKOTO PABHOBECHSI.

JIP-1,2,7
MITP-1,3
I1P-20

Pa3nes 6. PacTtBopsl

Tema 6.1.

OcHoBHOe cogepkaHue

Teopernueckoe odyuenune

JIP-1
MITP-1,3
I1P-2
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ITonsTne o PacTtBopeHue kak pu3nko-xumuueckuii nporecc. PactBopsl. CriocoObl MPUTOTOBJICHUS! PACTBOPOB.
pacTBopax PactBoprmMocTs. MaccoBast 1011 pacTBOPEHHOI0 BenlecTBa. CMbICI ITOKa3aTeNs NPeesIbHO
JIONYCTUMOM KOHIIEHTPALMH U €r0 UCII0JIb30BAaHUE B OLIEHKE IKOJIOIMUYECKOI 0€3011aCHOCTH.
[IpaBuia SKOJIOTHYECKHU 11eN1ecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW ACATEIBHOCTH B IIEIISAX
COXpaHEHUs CBOETO 370POBbS U OKPYKAIOLIEH IPUPOIHOM CPElIbl; OIACHOCTh BO3ACUCTBUS HA KUBBIE
OpPraHMU3MBbI ONPE/IEIIEHHBIX BEIIECTB.
Pemienue npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33/1aHUI Ha PACTBOPHI, HCIIOJIb3YeMbIe B OBITOBOM H
IIPOU3BOJICTBEHHON JIESATEIbHOCTH YEJIOBEKA.
Tema 6.2. OcHoOBHOE co/lep:KaHue JIP-1
Hccnenosanne | CamocrosiTesibHas padora 5. MITP-1,3
CBOHCTB Buptyansnas nabopatopHast padota «lIpuroroBienue pacTBOpoB». ITP-2, 25
pacTBoOpoB [IpuroToBsieHre PpacTBOPOB 3aIaHHOM (MacCOBOI, %0) KOHIIEHTpPAIUH (C IPAKTUKO-OPUEHTUPOBAHHBIMH
BOIIPOCaMHM) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.
IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOTIO MOLYJIsl)
Paszpnen 7. Xumusi B ObITY U IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA JIP-1,7
Tema 7.1. Xumust | OcHOBHOe coJep:kaHue MITP-1,3
B OBITY U Teoperuueckoe o0yuenue I1P-22,26
TIPOM3BOJCTBCHH | Hogelinme TOCTHKEHHS XMMUYECKON HAYKM W XMMUYECKOH T€XHOJIOTHH. PoJib XMMUHU B 0OeCTIEYeHNH
OM ACATENBHOCTH | 510 10ruuecKkoii, sJHepreTUIecKoii M NUIIEeBOi 0e30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IpaBuna nmoucka u
4eJI0BEKa

aHaJIM3a XUMUYECKON MH(GOPMAITUU U3 PA3TUIHBIX UCTOUHUKOB (Hay4dHasi U yueOHO-Hay4YHas
nuTeparypa, CpelcTBa MaccoBor nHpopmaruu, cetb UHTepHeT).

IIpakTHYecKkue 3aHATHA

ITouck n aHanu3 KecoB 0 NPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJIOTUH C yueToM Oyayiei
npodeccnoHanbHOM EATEIIbHOCTH 110 TEMaM: Ba)KHEHINNME CTPOUTENIbHbIE MaTEPHUATIbL,
KOHCTPYKIMOHHBIE MaTepUabl, KPACKHU, CTEKJIO0, KEpaMUKa, MATEPUAIIbI IS JJIIEKTPOHHUKH,
HaHOMAaTepHaJIbl, TCKCTUIIBLHBIE BOJIOKHA, NICTOYHUKU JHEPTUH, OPraHUYECKUE U MUHEPAJIbHBIC
yno0peHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3ammra:IIpencraBienne pe3yabTaTOB pelieHUs KeHcoB B (hopMe MUHHU-IO0KIIAIa C TIPe3eHTallueH

CamocrosiTesqibHasi padora 6:
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Bcero BHeay1uTOPHOI cCaMOCTOSITEIbHOM PadoThI: BEIIOJIHEHHE BUPTYanbHBIX JIP, moaroroBka k auddep.3auery

IIpomeskyTounas arrectauus nmo npeamery (Audd. 3a4ger)

Bcero
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA
3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAJIBLHO-TEXHHUYECKOMY 00ecne4yeHU o
Peanuzanus nporpammsl yueOHOT0 mpeMeTa TpedyeT HaIn4Yus y4eOHOTo KaOuHeTa.

O0opynoBanue yueOHOro kabugera:

- HarJISHBIC TOCOOMS (KOMIUICKTHI YU€OHBIX TaOJIHII, CTEH/IOB, CXEM, TIAKATOB, MUKPOCKOIIBL. );

- JUOAKTHYCCKHE MaTCpHuabl (3aI[aHI/I5[ IJIs1  KOHTPOJIbHBIX pa60T, U1 pasHbIX BH/I0B

OIICHOYHBIX CPEACTB, SK3aMEHA U JIp.);

-  TCXHHUYCCKUEC CpCACTBaA 06yquH$[ (HCpCOHaHBHHﬁ KOMIIBIOTEp C JIMOCH3MOHHBIM
IMporpaMMHbBIM O6CCH€‘~I€HI/I€M; My.HI:THMGIIHfIHI:IfI IMPOCKTOP,; MHTCPAKTHBHAA OOCKA, BBIXOI B

JIOKaJIbHYIO CETh);
- 3a7161 (OMOIMOTEKA, YNTATBHBIHN 3aJ1 C BEIXO/IOM B ceTh VIHTEpHET).
3.2 UndopmanuoHHoe odecriedeHrne 00yUYeHust
Ilepeuenp yueOHbIX U3naHuil, IHTEpHET-pECypCcoB, JOMOIHUTEILHON JIUTEPATYpPhI

HopMaTHBHO-IIPABOBbIE HCTOYHUKH

1. O6 obpaszoBanuu B Poccuiickoit denepannn : PenepaibHbI 3aKOH : TEKCT C U3M. U JIOIl. Ha
2020 rox. - Mockaa : OkeMmo, 2020. - 160 c. 2. O6 oxpaHe okpyxaromieil cpeas! : denepanbHblii
3akoH oT 10 sHBaps 2002 r. Ne 7-®3 : (B pen. ot 02.07.2021) : [mpunsar ['ocyaapcTBeHHOM
Hymoii 20nexabps 2001 roga: ono6pen Coerom denepaunu 26 nexadbps 2001 roga]. — Tekcr:

anekTponHsli // CIIC I'apanT. - Pesxum toctymna: mo noJmmcke
OcCHOBHBIC HCTOYHUKH

2. XuMmus. 3aa4d U yIpaXHeHUs: yae0.1ocodue 1 CTyl. YUpexAeHUN cpel. mpod.
obpazoBanus / FO.M. Epoxun. — 2-e u3n., crep. - M. : I3garenbckuil EeHTp «AKaleMusy,

2021. - 288 c.
3. .COOpHHK TeCTOBBIX 33aHUH 1Mo XxumuH : yueb.mocobue / FO. M. Epoxun. — M. :

N3narensckuit ieHTp «Akamnemusi», 2019. — 128 c.
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4, Xumus ana npodeccuid W CHENUaTbHOCTEH TEXHHMYECKOTO M €CTECTBEHHO-HAYyYHOTO

npoduneit : yaeOHUK Ui CTyA. yupexknaeHuid cpea.nmpod. odpazosanwms / FO.M. EpoxuHs,
n.b.

Koganesa. — 8-e u3n., crep. - M. : U3narensckuii neHTp «Akagemusy», 2021. — 448 c.

5. Tekcr : anekrponssii // DBC "Book.ru" : [caiiT]. - URL: https://book.ru/ YuebHO-

MCTOIHNYCCKHE UCTOYHHUKH

6. . OBC [IOpaiir : HWemuBuayanpHash KHWDKHas Toinka mpenomaBarens. — URL:

https://urait.ru/info/about-ikpp
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHWSA YYEBHOTI'O IIPEJIMETA

4.1.KOHTpOJ’[L H OII€HKA JINMYHOCTHBIX PE3YyJIbTATOB

Pe3yabTarsl 00yyeHus
(IMYHOCTHBIE
pe3yJbTaThl)

@®opMbI KOHTPOJISI M OLEHKH

JIP1-JIP7

WuTepnperanust pe3yabTaTOB HAOTIOACHUS 33 ACSITEIbHOCTHIO
oOydJaromerocsi B TPOIECCE OCBOCHHs y4eOHOro mpeamera
(ygactue  oOywarommxcs B~ OONIECTBEHHO  3HAYMMBIX
MEPOTPHUATHIX denepaibHOTO, PETHOHAIBHOTO,
MYHHIIMITAILHOTO, TEXHUKYMOBCKOTO YPOBHEH; B COOJIOICHHUH
HOPM | NPaBHJI, YCTAHOBJIICHHBIX B OPraHU3aIMK; B IEHHOCTHO-
CMBICJIOBBIX YCTAaHOBKAX OOYYAIOIIMXCS; B OTBETCTBEHHOCTH 3a
pe3yabTaThl OOYYCHHUsS; CIIOCOOHOCTH JIeJIaTh OCO3HAHHBIH
BEIOOP CBOCH 00pa30BATENBLHOW TPACKTOPHH, B TOM YHCIC
BBIOOp TIpodeccun).

4.2.KOHTpOJH) H OICHKA METANIPCAMETHLIX PE3yJbTaTOB

Pe3yabTaThl 00yuyeHus
(MeTanpeaMeTHbIe
pe3yJbTaThl)

@®opMBbI KOHTPOJISI M OLEHKH

MIIP1-MIIP5

WnuTepnperanus pe3yIbTaToB HaOIroIeHUS 3a
JEeSATENbHOCThI0  00ydYaromierocss B TMPOIECCE OCBOCHUS
ydeOHOro mpenmera. ['pynmoBeie U (W) WHIUBUAYaJIbHBIC
yueOHbIe UCCIIEIOBAHUS U MPOCKTHI JIJISl OLIEHKH JOCTHKCHUN
00y4aromuXxcsi B CaMOCTOSTEIHHOM OCBOCHUHU COJAEPIKaHUS
n30paHHBIX o0nacTel 3HaAHWM U (WJK) BUJOB JAEITEILHOCTH U

CIIOCOOHOCTH MIPOEKTUPOBATH u OCYIIECTBIISITh
1enecoo0pa3Hyro U pe3ylnbTaTUBHYIO EATeIbHOCTh (yueOHO-
[I03HABATENIbHYIO, KOHCTPYKTOPCKYIO, COLIMAJIbHYIO,

XYA0KECTBEHHO-TBOPUECKYIO U APYTHE).

4.3.KOHTPOJIb U OlIeHKA NPEeIMETHBIX Pe3y1bTATOB

Pesynbratel  00yueHus
(mpenMeTHbIE
pe3yNbTaThl)

(I)OprI KOHTPOJISI H OCHKHU

[1P1-11P26

Texymuil KOHTPOJIb — OLIEHKA 34!

- CTapTOBask JUarHOCTHKA (BXOJAHON KOHTPOJIb);

- IPAaKTUYECKUE 3aHATHS;

- YCTHBIH OIIpOC;

- caMocToATeNbHas paboTa;

- TECTUPOBAHHE;

- (hpoHTANIBHBIN OIPOC;

[IpoMexxyTouHass arrecTauus: JII/Id)CDEPEHLII/IPOBAHHblﬁ
3AET
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