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HOACHUTEJBHASA 3AIINCKA

[Iporpamma snekTUBHOTO Kypca «/30paHHbIE BONPOCHI XMMHUU» Ha YPOBHE
cpenHero oOiero oopazoBanus pazpaboraHa Ha ocHOBe DeepaibHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «0O6 ob6pa3oBanun B Poccuiickori denepaunny,
TpeOOBaHMII K  pe3yJabTaTaM OCBOCHHs  (enepalibHON  00pa3oBaTenbHON
nporpamMmel  cpeaHero obmero oo6paszoanusi (@OIl COO), mpenctaBiIeHHBIX B
denepaabHOM TOCYIapCTBEHHOM oOpa3oBarenbHOM cranmapte COO, ¢ yuérom
Konnenuuu mnpenojgaBaHusi y4eOHOro mnpeamera «XUMHus» B 00pa30BaTENIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTenbHbIE MPOTPAMMBI.

XUMHUECKOE oOpasoBanue, OJIy4yaeMoe BBIITYCKHUKAMH
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAONIMM JTalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJTOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTH I[IEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB IIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpELE.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO POJib B
COBPEMEHHOW IUBWIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHAIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME I[EJOCTHOTO MPEJCTAaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUs
BEIIECTBEHHOIO COCTaBa OKPYKAIOIIET0 MHpPA, OCO3HAHUSI B3aMMOCBA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOM KYJIBTYpPbhl, HEOOXOAUMBIM YCIIOBHEM YCIEIITHOTO
TpyJa W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3UJaTeNbHAasl, KaK HaykKa BBICOKMX TEXHOJIOTMM HAaMNpaBJI€HA Ha pEIICHUE
TJI00QJIBHBIX  TMPOOJIEM YCTOWMYMBOTO pA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
OHEPTreTUYECKOM, MUIIEBOM, IKOJIOTUIECKON O€30MacCHOCTH U OXPaHBI 3J0POBBSI.

['maBHBIMH 1ENSIMM  M3Y4YeHUs mpeaMera «XuMHs» Ha 0a30BOM YpPOBHE
ABJISIFOTCS:

e (opMHUpPOBAaHHME CHCTEMBI XHUMHYECKHMX 3HAHHW KaK  Ba)KHCHIIICH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXaT KIIIOYEBBIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHWMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;



e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MO3HAHUS
BEIIECTB U XUMHYECKHX pEaKiud, HEOOXOJUMBIX IS MPUOOpPETCHHS
YMEHHH OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUYECKOI U TOBCETHEBHOM JKU3HU;

e Ppa3BHUTHE YMEHH U CIIOCOOOB JESTEIHLHOCTH, CBI3aHHBIX ¢ HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII



COAEPKAHUE OBYUEHUSA
11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE OpOHuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesiesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPHOIOB. INEKTPOHHASI KOHPUTYPAIIHS aTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMEpUOAMYECKOr0 3aKoHa U Ilepronnyeckoil cucTemsl
xumudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IEepUuoaaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasl HETOJSIpHAas W TOJSpHAasi, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomoponHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANUX K PA3JTUYHBIM KJIacCcaM.

Xumuueckas — peakuusd. Kinaccupukanmss — XMUMHYECKMX — peakiuil B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLICHUS SHEPTUM TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3nuvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlaremnse.

Dnextponutryeckas aucconuanus. CuibHbIC U ciiadblie dneKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUN.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M MX NPEBpALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux snemeHtoB [l. .
MenpeneeBay, U3ydyeHHE MOJENCH KPUCTALIUYECKUX PEIIETOK, HAOIIOJCHUE U
OMHMCAaHWE JEMOHCTPAIMOHHBIX H JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEEICHUE CPEALI PACTBOPOB BELIECTB
C TOMONIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUIECKON paboThl «BausHue pa3nnyHbiX (GaKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUN.



Pacuérnrie 3anayn.

PacuéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKUUil, B TOM 4YHUCIIE
TEPMOXHUMHUYECKHUE PACU€Thl, Pacu€Thl C HCMHOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxxenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumMuueckux siaeMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoa, cephl, pochopa u yriiepoaa).

XUMUYECKHE CBOMCTBA BA)KHEWIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HX  COCAMHEHUNH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJOPOJIHBIX COSAUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mume ¢uzndeckue cpoiicTBa MeTaaoB. CIUiaBbl METAJLIOB.
DJIEKTPOXUMHUYECCKHUI PSJT HAPSHKEHUN METAIITIOB.

XUMUYECKHE CBOWMCTBA BaXKHEUIMX METAUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MoMydYeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HMX NPEBPAILICHUN:
M3yYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», 0Opa3llOB HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OINHCAaHHE JIEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMu
KHUCJIOT ¥ IIEJI0Y€H, KaueCTBEHHBIC PEAKIIUX HA KATUOHBI METAJLJIOB).

Pacuétnbie 3anauu.

Pacuétpl mMaccel BelecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BENIECTB UMEET IPUMECH.

X¥MHUS U KU3Hb

Ponp xuMun B 0OecrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILECBOM
0e30macHOCTH, Pa3BUTHH MEAHWIMHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIIHIA.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIIUIIAX  TPOMBIIIJIEHHOTO
MOJy4YE€HUS Ba)KHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB: BAKHEHUIIHUE CTPOUTEIHHBIC
MaTepuasabl, KOHCTPYKIHOHHBIE MAaTEpHUasbl, KpPACKH, CTEKIO, KEpaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
ynoOpeHus.

XuMHST U 30pOBBE YEJIOBEKA: MpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToOB OBITOBON XHUMUHU
B MMOBCETHEBHOM JKU3HU.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS Kypca IOCTUTAIOTCS B €IMHCTBE yUeOHOM
M BOCHUTATEJIbHOM JESATEIBHOCTH B COOTBETCTBMM C TYMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH,  JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU W  HJcalaMu
POCCHUHCKOTO T'pakJIaHCKOTO0 OOIIeCcTBa, MPHUHATHIMA B OOIIECTBE HOpPMaMU H
MpaBWJIaMH  TOBEACHUS, CHOCOOCTBYIOIIMMHU  MpoOIlECCaM  CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YUaAIOIINXCSI.

JIngyHOCTHBIE pe3yJbTaThl OCBOSGHUS OTpakaroT C(HOPMHUPOBAHHOCTH OIBITA
MMO3HABATEILHON M TPAKTHYECKON JICSITEIHPHOCTH OOYYarOIIUXCS M0 pealn3alliu
MPUHATHIX B OOIIECTBE LIEHHOCTEM, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBOKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEJICTABJICHUS O COIMAJIBHBIX HOPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh M TPWHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOM €SI TEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAy4YHOMY HAaCJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTIKECHHUS HAyKU €CTh Pe3yibTaT
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TOJYYEHHU U TMOCIEIYIOLEM
aHajau3e MH(pOpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTE€YeCTBEHHOM
XHMHU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SIBIICHUSIMH,
Y NPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;



TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TOCTYIKHM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 370POBBIO;

coOroicHUsT TIpaBWJI 0e30MmacHOTO OOpallleHus C BeleCTBaMU B OBITY,
MIOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATEIbHOCTH;

MMOHMMAHMUS [IEHHOCTU TIPaBWJ HHJAMBUIYaJbHOTO M  KOJJIEKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUITHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM HW  APYrUX BHJAX
JIeSITEILHOCTH,

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEHICHUM TMPAKTUUYECKUX 3a7ad
COITMAJILHOM HAINIPaBICHHOCTH (B paMKax CBOETO KJIacca, IITKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3inyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBOXEHUS K TPYY, JIIOJAM TpyAa U pe3yjbTaTaM TPYJA0BOU JI€SITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAWBUIYaTbHON TPaCKTOPUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHHUS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJEC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAaHHUS HEOOXOJMMOCTH HCIIOJIB30BAHMS JIOCTIDKCHHH XUMHH IS
pEILIeHHUsT BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIL30BAHMS;

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCAIIMX BpPEH OKPYKAOUIEH
MPUPOJIHON CpeJlie, YMEHHS MPOTHO3UPOBATh HEOJArompHUsITHBIE IKOJOTUYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX JACHUCTBUN U MPEIOTBPAILAT UX;

HaJMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OTIbITa NeSITETbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABaTEJIbHOW, KOMMYHHKAaTUBHON M COIMAJIbHOU



NPAaKTHUKE, CIOCOOHOCTM U YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHMMaHUA CHenu(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
(GbopMUPOBaHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3/[aHUU LIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPY>KAIOIIEM MUPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu MNpoOJeM COXpaHEeHHUs
IIPUPOAHOTO PABHOBECHSI;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii COBPEMEHHOMU
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BAXXHOW pOJIKM B
CO3/IaHMU HOBOHM 0a3bl MaTepUaJIbHOMN KYJIbTYpPBI, PELIEHUH TITI00aIbHBIX MPOOIEM
YCTOWYMBOI'O PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DYHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B PAa3BUTHH MEIULMHBI, O00ECHEYEHUH YCIOBUMN
YCHEIIHOTO0 TpyJa W HKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAJIU3a U OOBSCHEHUA SBJIICHUN OKPY’KAIOIIEro MHUpa U
IPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUSA J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJIb30BaTh XUMHYECKHE 3HAHMS s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EeATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccruoHaIbHOM
NEeSATETbHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeranpenMeTHbIE  pe3yJbTaThl OTPAXAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JICVCTBHSIMH.

OBaanenue YHHBEPCATbHBIMU yueOHBIMU NMO3HABATEJIbLHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:



CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIICIIATh XapaKTEpHbIE MPU3HAKKA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsi OOBSICHEHUS OTACTBHBIX (PAKTOB U
SIBJICHUU

BBHIOMpATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XUMHUYECKUX PEAKIU;

YCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIYKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

INPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUI
3HaK (CUMBOJI) DJE€MEHTa, XHMHYeckas (opMyna, ypaBHEHHE XUMHUYECKOU
peakuuu — MpH PEIIeHWH Y4YEeOHBIX IO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
MPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 6a3oBbIe HcCIaeA0BaATEILCKHE NeiiCTBUS

BJAJETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHMUS BEIIECTB U XUMHYECKUX
pEeaKLunii;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HaHUSI U OCHOBBI JUIsl (DOPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEJIBHOTO IJITAHUPOBAHUS M IPOBEACHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMS HAaOMIOAATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIeHNS ¥ BBIBOABI OTHOCUTENILHO TIOCTOBEPHOCTHU PE3yIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IOMCKY METOJIOB pEUIEHUs MPAaKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3JInYHbIX
METO/I0B [TO3HAHHS.

3) pabora ¢ ungopmanueii:



OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX uWH(popMauuu (HAy4yHO-
NOMYyJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPAaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh WHGOPMALMIO PAa3UYHBIX BHAOB U (HOpM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HENPOTUBOPEUYUBOCTH;

dbopMynTUpoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW [UIsI BBINOJHEHUS YYEOHBIX 3ajad
OIpENENEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyyHBIA A3BIK B KadecTBE CpeAcTBa Hpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNpUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJiora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3a1auH;

BBICTYNIaTh C TpE3EHTaluell pe3ysbTaTOB IMO3HABATEIbHOM J1€ATEIbHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluy y4eOHOro npoekTa u (hopMyaupoBaTh BbIBOJbI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHUN IMYyTEM COIVIACOBAHMS MO3ULIMNA B
x0J1e 00CYXICHHS 1 OOMEHa MHEHUSMH.

OBiaieHHe YHUBEPCAJIbLHBIMHU PEryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NeSATEIbHOCTh, Omnpenesnsis e€ Lenu W 3aJadyd, KOHTPOJIMPOBaTH U 1O Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh TMpe/jlaraeéMblii aJroput™M JACUCTBUU MpHU
BBIMIOJITHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH N1€ATEIBHOCTM HAa OCHOBE CaMOAHaJIU3a
Y CAMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI
[IpeameTHbIE PE3yNIbTATHl OCBOCHUSI KypCa OTPAXKAIOT:



c(OPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHUM SIBJICHUI
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYECKUN 3JEMEHT, aToM, u3oTtom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBLHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBA3b
(KOoBaJIeHTHas, MOHHAsI, METAJUIMYECKas, BOJOPOAHAS ), KPUCTAIUIMYECKAs pEeHIETKA,
TUMBl XUMHUYECKUX  PEAKUIUMA, PpacTBOp, IJEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEaKIuu, XUMHUYECKOE pPABHOBECHE); TCOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmanuu, nepuoandeckui 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHWs MAacChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUN
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIlUe B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUHM, (PAKTOJIOTHYECKHE CBEJEHHUS O CBOWCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMIOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEAKIUH,
cucrematrueckyto HomeHkaatypy (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAQ, MUPUT U IPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUHN OINPEAENATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAUHEHUSIX PA3IUYHOTO COCTABA, BUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKAasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJISpHasi,
WMOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTD YMEHUM YCTaHAaBJIMBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneiaEHHOMY KIacCy/Tpyre
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCIIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);



c(OpPMUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoil cUCTEMBI
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
DIIEKTPOHHBIE opouTanm, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAam u rpynnam Ilepuonnueckoit cuctemMbl XUMUYECKHUX 351eMeHTOB /1. 1.
Mengaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKMUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peakiuu, y9acTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUN pPa3THUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

chOPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIMH, TMOATBEPIKIAIONTNE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMM  PACKpbhIBaTh CYLUIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHHS DJEKTPOHHOTO OasiaHca
ATHUX PEaKIIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaklMu OT pa3auvHbIX (PAKTOPOB; XAPAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUNAX U
HKOJIOTHYECKUX MPOOIeMaX XMMHUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI TPOBOIAUTH BBIYUCICHUS C HCIOIH30BAHUEM
TIOHATHUSL «MAacCcoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOro 3(p(dexTa peakuuu Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAoH M J1abOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwia OOpallleHus C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBIMOJIHATH XUMUYECKUH
HKCIEPUMEHT (pa3/IoOKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTajlu3aropa,
ONPENEICHUE Cpedpl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEeaklvu,
peakluyd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKIMu Ha Cyinb(aT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 IO
TeMaM «Metaiey u «Hemeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKH
0e30macHOCTH pU OOpaIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUiia  AKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATEIBHOCTH B IIEJAX
COXPAaHEHMsS CBOEr0 3I0POBbA M OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cvbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CcHocoObl yMEHBIIEHUS H
MPEAOTBPALIECHUS UX BPEAHOTO BO3JACMCTBUS HA OPTraHU3M YEIOBEKA;

Ui 00y4aroUuIMXcs ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMH 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IMO3HAHUS BEUIECTB U
XUMUYECKUX SABJICHUN.












IHoypoyHoe njiaHNpOBaHUE

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabubie IIpakTuueckue p
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Ypok — mpakTUKyM 0 TeMe «XUMUYECKUI
1 3JIEMEHT. ATOM. DJIEeKTpOHHAs 1 0 0 POII
P 05.09.2024
KOH(UTYpAIIHSI aTOMOBY
YPOK — IpaKTUKYM IO TeMe
«Ilepuoanueckuii 3akoH U [leproanyeckas
2 proa e 1 0 0 POIII
cHUCTeMa XMMHUYeCKux annemeHToB [1. M. 12.09.2024
MenneneeBa»
VYPOK — IPaKTUKYM 110 TEME
«3aKOHOMEPHOCTH U3MECHECHHS CBOMCTB
3 P ) 1 0 0 POIII
XUMHUYECKHUX DJIEMEHTOB U UX COSTUHEHUH 19.09.2024
M0 TPYMIaM U MepHoIam»»
Ypok — npakTukym o teme «CtpoeHue
BEIlECTBA. XMMHUECKas CBSA3b, €€ BUIBL,
4 B o 1 0 0 POIII
MeXaHU3Mbl 00pPa30BaHMs KOBAJEHTHON 26.09.2024
cBs3u. BogopoiHas cBs3b»
YpoK — IpakTHKyM 110 TeMe «BaJeHTHOCTb.
5 DIEKTPOOTpHIATEILHOCTE. CTCIICHD 1 0 0 POIII
POOTPHI 03.10.2024
OKHCIICHUS
VPpoK — NpakTUKyM 1o TeMe «MaccoBas 10
6 POK = HparTiyM A 1 0 0 PAII
BEIIIECTBA B PACTBOPE» 10.10.2024
VYPOK — MpakTUKyM TI0 TeMe
7 PO HPpAKTHIYM 1 0 0 POIII
«Knaccudukanus 1 HOMEHKIATypa 17.10.2024




HEOPraHUYECKUX COCIMHEHUN.
['eneTnueckasi CBSA3b HEOPraHUYECKHUX
BEILECTB, Pa3JIUYHBIX KJIACCOBY

VYPOK — IPaKTUKYM I10 TEME

8 «Knaccuduxanus XuMHYECKUX PEaKIfii B 94.10.2024 POII
HEOPraHUYECKON M OPTaHMYECKON XMMUM» o
P T
9 enieHue 3a1a4 1mo teme « TeopeTudeckue POII
OCHOBBI XUMUN) 07.11.2024
10 Ypok — npakTukyMm 1o temMe «CKOpocTh POII
peakiui. XHMHYECKOE PABHOBECHE)Y 14.11.2024
VYPOK — IPaKTUKYM 110 TEME
11 «DJIEKTPOIUTHICCKAS TUCCOIIHAIIHS. POII
Peakniuu nonHoro oomena. ['maponm3 21.11.2024
OPraHUYECKUX U HEOPTaHUYCCKUX BEIIECTB)
VYPOK — IPaKTUKYM IO TEME
12 - POIII
«OKHUCIIUTEIHLHO-BOCCTAHOBUTEIILHEIE 98.11.2024 9
peaKIumy.
13 YpoK — MpakTUKyM IO TeMe <U<3J1eKTp0J11/I3 POII
pacIiaBoB U PaCTBOPOB COJICH» 05.12.2024
14 P M POIII
ellIeHue 3a1a4u 10 TeMe «MeTajabl» 12.12.2024 6]
1 P M POIII
5 ellleHue 3a1a4d 110 TeMe «MeTaab» 19122024 C)
16 P M POIII
eIlIeHHE 3a1a4d 110 TeMe «MeTaab» 26.12.2024 6]
17 P M POIII
elIeHUE 3a1a4d 110 TeMe «MeTaab» 09.01.2025 6]
18 Pemenue 3agauy o reme «MeTauibD) POII




16.01.2025

19

20

Pemenue 3amau

Penrenue 3amau

o TeMe «MeTalbl

o Teme «HemeTamib

23.01.2025

30.02.2025

POII

POIII

21

Pemenue 3amau

no teMe «HemeTasuib»

06.02.2025

POII

22

23

Pemenue 3amau

Pemenue 3amau

no teMe «HemeTammbny

no teMe «HemeTamnbny

13.02.2025

20.02.2025

POII

POII

24

25

26

Pemenue 3amau

Pemenue 3amau

Pemenue 3amau

no teMe «HemeTtasuien»

mo Teme «HemeTambn

mo Teme «HemeTambn

27.02.2025

06.03.2025

13.03.2025

POII

POII

POII

27

28

29

Pemenue 3agau

Pemenue 3amau

Pemenue 3amau
OCHOBaHU»

o teMe «HemeTtasuiey»

mo Teme «HemeTambn

mo Teme «Kuciorer u

27.03.2025

03.04.2025

10.04.2025

POII

POII

POIII

30

VYpok — npakTukym 1o teme «I eHeTndyeckas

CBs3b HCOPraHUYCCKHUX WU OPraHu4CCKHUX

BEIICCTB»

17.04.2025

PolI

31

ypOK — MPAKTUKYM 110 TCMC «'eneTnyeckas

CBs3b HCOPraHUYCCKHUX U OPraHu4CCKHUX

24.04.2025

POII




BCIICCTB»

VYpok — npakTukyM 1o teme «Hayunbie

2 1 POII
3 HpI/IHI_IfIHLI IIPOMBIIIJIEHHOTO TIOJyYEHUs 15.05.2025 €]
BaXHEHIIINX BEIIECTB)»
33 VYpok — npakTukyM 1o teme «HenoBek B 1 POIII
MHPE BEIIECTB U MAaTEPHAIOBY 22.05.2025
YPpOK — IPaKTUKYM MO TeME «XUMHS U
34 1 POII
3JI0POBBE YEIIOBEKAY 26.05.2025
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xmacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEeHHON
O0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3narenbcTBo

((HpOCBGHIGHHG»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

I"abpuensn O. C. Xumus. 11 knacc: HacronbHast KHUTa yYUTENS.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

marepuainsl POLLI
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