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HOACHUTEJBHASA 3AIINCKA

[Iporpamma PelieHne XMMHUYECKHX 3a7ad Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBanus pa3paboraHa Ha ocHoBe DenepanibHOro 3akoHa ot 29.12.2012 Ne
273-®3 «0O6 obpazoBanuu B Poccuiickoit @Denepauun», TpeOOBaHUN K
pe3yiapTaTaM OCBOCHHS (enepalbHOil 00pa3oBaTeIbHOW MPOrpaMMBI CPEIHErO
obmero o6OpazoBanuss (POII COQO), npencraBaeHHBIX B DeaepaqTbHOM
rocyapctBeHHOM oOpa3zoBaTenbHoM cTangapte COO, ¢ yuérom Konmenuuu
MpernoiaBanms yueOHOTO MpeaMeTa «XUMHS» B 00pa30BaTEIbHBIX OPraHU3aIHIX
Poccuiickoit ~ ®deneparnuy,  pealu3ylOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
MpOTpaMMbl, U OCHOBHBIX MOJIOXKEHUNA «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccuiickoit  ®enepaniuun  Ha mnepuon g0 2025 roma»  (Pacmopsikenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe mporpaMmbl PerieHne XuMUYecKux 3ajaay ,
K OIpeAeNIeHuI0 oO0IIell cTparerud OOy4deHHWs, BOCIHUTAHUS W Pa3BUTHUSA
oOy4Jaronuxcs cpeAcTBaMu yueOHoro npeamera «Xumus» ais 10—11 kiaccoB Ha
0a30BOM YypOBHE COCTaBWJIM KOHIENTyalbHble mnonoxeHuss PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€J€i, ColepKaHus, pPe3yJbTaToB OOy4YEeHHS U
TpeOOBaHU K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTABIECHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTopoe (popMUpyeTCs B XMMHUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSIZH MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHSI.

TecHO B3aMMOJEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUsS CTaja
HEOTHEMJIEMOM YaCThi0 MUPOBOM KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM yCIIEITHOTO
TpyJda W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBliEHA Ha pEIICHUE
rJI00QIBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

[Ipy u3ydeHUu XUMUU TIEPBOCTEIIEHHAS POJIb MPUHAJICKUT PEIICHUIO 3a7a4.
HMeHHO perieHue 3a7ad MO3BOJISET CUCTEMATU3UPOBATh 3HAHUS, TITy0XKe MOHSThH
CJIOKHBIA TEOPETUYECKUIl MaTepual, HAy4YUThCS HE TOJBKO BOCIPOU3BOAUTH
nH(pOpMaIMio, HO U TBOPUYECKH €€ MPUMEHATh. Y MEHHUE pellaTh pacyeTHhIC 3a/1aun
— OJMH M3 TIOKa3aTejed ypOBHS PAa3BUTHS XUMHUYECKOTO MBIIIJICHUSI, TTyOUHBI
YCBOEGHUSI y4eOHOT0 MaTepuasa, Mo3TOMY pacdyeTHbIE 33[jaul BCEr/la BKJIIOYAIOT B
3amanusi EqMHOrO rocy1apcTBEHHOTO SK3aMeHa.



B nmmane pemeHuss 3a7ad  BOCIUTAHUS, PA3BUTHS MW COLMAITU3AIMH
OOyJaromMXcss TPHUHITHIC MTPOTPAMMON IO XUMHUU TOJXOJBI K OIPEACIICHUIO
CONepKaHUSI ® TIOCTPOSHHUS TIPEAMETa TMPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX y4eOHBIX JEHCTBUM, HUMEIOIMX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs MpoOJieM, TIOUCKa, aHaiu3a u
00paboTKu nHGOpMAIUU, HEOOXOAUMBIX JUUISI IPUOOPETEHHS OTbITa MPAKTUYECKOM
U HCCIICOBATEIIBCKON JCATEIHHOCTH, 3aHUMAIONICH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

['maBHBIMU TENSIMU U3y4YeHUs TpeaMmeTa «PelieHne XUMHUECKUX 3ajauy» Ha
yrayosneaHoMm ypoBHe (10 -11 kmacc) sBisitoTes:

e (opMupoBaHME OCHOBHBIX AJITOPUTMOB pEIICHHUS 3a7a4 IO Pa3THYHBIM
TEeMaMm;

e (opmMupoBaHue yMeHHI penieHUs] KOMOMHUPOBAHHBIX 33J1a4, COYETAIOITIX
B ceOe Habop aJIrOPUTMOB;

e pa3BUTHE YMEHHUH M CIIOCOOOB ACATEIBHOCTH, CBS3AHHBIX C PEIICHHUEM
HECTaHJaPTHBIX 3a7a4, BEIpaO0TKAa HECTAHIAPTHOTO MBIILICHHS.

e (QopmupoBaHue Yy OOy4YalOIUXCAd KIIOUYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIINI ), UMEIOIIUX YHUBEPCAIIbHOE 3HAYCHHUE ISl Pa3JIMYHBIX BUJIOB
NEATEIbHOCTH: pEIIeHUs MpoOjieM, TOoucKa, aHamu3a u o0paboTku
uHpopMalu, HEOOXOAUMBIX [JIsi MPUOOPETEHUS OIbITa JAESITEIHHOCTH,
KOTOpas 3aHUMAeT BAKHOE MECTO B TIO3HAHUU XUMUH, & TAKKE JUISI OTICHKU
C TO3HIMI IKOJOTUYECKON O€30MacHOCTU XapaKTepa BIUSHUSA BEIIECTB U
XUMHUYECKUX TMPOIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPENY;

e pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKUX
CHOCOOHOCTEN 00YyYArOIINXCS: CTOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh
HOBBIC 3HAHMS 110 XUMHUH B COOTBETCTBHHM C JKM3HEHHBIMH IMOTPEOHOCTSIAMH,
HCITOJIb30BAaTh COBPEMEHHbBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH VISl TIOUCKA U
aHanu3a y4yeOHOM U Hay4YHO-TIOMYJSPHOM HMH(POPMALUU XUMUYECKOTO
CoJIep KaHUS;

OO6miee 4KCIIO YacoB, OTBEACHHBIX IS MpeameTa PernieHue XUMHUYECKHUX
3a/1a4 COCTaBJIAET 85 4acoB.



COAEPXKXAHUE OBYUEHUA

Tema 1. Brenenne. O01iue TpeOOBaHUS K PEIICHUI0O XMMHYECKHUX 3afad.
Hcnonb3oBanre 3HaHUN (PU3UKU U MATEMATUKU MIPU PEILICHUH 3a]1a4 110 XUMUHU.

Tema 2. 3agaun Ha ra30BbIC 3aKOHBI. [ a30BbIE 3aKOHBI: 3aKOH ABOTaJIpo U
ero CjeACTBUSA, OOBECIMHEHHBIM Ta30BbIM 3akoH boins-Mapuorra u ['eit-
Jroccaka.  YpaBHenue MenneneeBa- Kiaitnepona. IlmoTHOCTh  Tasa,
OTHOCHUTEIIbHASA IUIOTHOCTh. HoOpmanbHbIE YCIOBUS W YCIHOBUSI OTJIMYHBIE OT
HOpMaJTbHBIX. Mexaynapoanas cuctema eauaui] (CH). MaccoBas, o0bEMHas U
MoOJIbHas 10u ra3oB. CpenHsis MossipHas Macca. CocTaBiieHUE U UCTIOIb30BaHUE
aNTOPUTMUYECKUX Npeanucanuii. KoMOMHUpOBaHHBIE 3a/1a4u.

Tema 3. Pacué€Tthl mo ypaBHEHHSIM peakuuil. PacdyeTsl mo ypaBHEHHSIM
peaKImii, ecu OJHO M3 BEIIECTB B35ATO B U30bITKE. OIpeesieHne cocTaBa COIu
(kucnmasi WM CpelHsisi) 10 MaccaM BEIIEeCTB, BCTYMAIONIMX B PEAKIIHUIO.
Onpenenenue coctaBa JIBYX-TPEXKOMIIOHEHTHOW CMECH MO MaccaM BEIIECTB,
00pa3yroIMXxCcsl B X0A€ OJJTHON WJIM HECKOJIBKUX peakiuid. 3aaun Ha SJIEKTPOIIU3.
3akon @apagneda. CocTaBlieHME W  HCHOJIB30BAHUE  AIITOPUTMHUYECKUX
MpeAnucaHuii. 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKUX pEaKuui (3aKoH
['ecca, crannapTHas sHTANBNNS peakiyn ). KomOnHUpOBaHHBIE 3a1a4H.

Tema 4. Konuenrtpamusi pacTBOpoB. BrIpakeHue cocTtaBa pacTBOPOB:
MaccoBasi J0Jisl, MOJISIpHasi KOHIIEHTpalus. BerurcieHne Macchl paCTBOPEHHOTO
BEILIECTBA M PACTBOPUTEIIS [IJII MPUTOTOBJICHUS OMNPENEICHHOW Macchl (WU
0o0b€Ma) pacTBOpa C 3aJlaHHOM KOHIeHTpaiuend. PactBopumocts. Pacuetsl Ha
OCHOBE MCMOJIb30BaHUs rpauKoB pacTBopuMocTU. Beruncienue pH pacTtBopos.
Pacuetrsl mo ¢opmyniaMm BEIIECTB, COAECPKAIMMX KPUCTAJUIM3AIMOHHYIO BOJY.
CocraBnenue " UCIIOJIb30BaHUE aITOPUTMHUYECKUX MpEeANUCaHNN.
KomOuHupoBaHHbIE 3a/1a4H.

Tema 5. 3agaun 10 OpraHMYECKOW XUMHUHU. 33/1a4yd C HCHOJIb30BAHHEM
CXEM TPEBpAICHUN OPTraHUYECKUX COCIUHEHHH. B3auMOCBSI3b OpPraHHMYECKUX
BemecTB.  KoMOUWHHMpOBaHHBIE — 3aJauyd.  ODKCHEPUMEHTAJIbHbIE  3a/IauH:
MPOBEICHUE «MBICJICHHOTO JKCIEPUMEHTa». 3aJlaud Ha BBIBOJ XUMHYECKHX

dbopmyi.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
PEHIEHUE XUMHNYECKUX 3AIAY

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS INpeameTa «Pelenrne XumMudeckux 3ajiay» Ha
YPOBHE CpEHET0 00111ero 00pa30BaHuUs BbIJIEICHBI CIECAYIONINE COCTABIISIOLIHE:

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEILHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAaHOBKAMH, MPUCYIIMMH IIETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABUTh
1EIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yJNbTAaThl OCBOCHHS TIpenMera «PemreHne XuMHUYECKHX
3a/1ay» JOCTHTAIOTCS B €IUHCTBE yU4COHOW W BOCIUTATEIBHOW JCATEIHHOCTH B
COOTBETCTBUM  C  T'YMAaHUCTHUYECKUMH,  COLIUOKYJIBTYPHBIMH,  JTyXOBHO-
HPABCTBEHHBIMU [IEHHOCTSIMU U HJI€aJIaMU POCCUICKOTO IPasKIaHCKOTO OOIIECTBa,
MPUHATBIME B OOIIECTBE HOPMaMH U TIPaBUJIAMH TIOBEACHHS, CTIOCOOCTBYIOIITUMU
mpoleccaM CaMOIMO3HaHMs, CaMOpPa3BUTHS ¥ HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YyYaromMnXCsl.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS TipeaMmeTa «PelieHne XUMHUYECKHX
3a/1au» OTpakaroT CHOPMHUPOBAHHOCTH OMbITA MO3HABATEIILHONW W MPAKTUYECKON
JEATEeTLHOCTH 00YUaIOIIUXCS TT0 peaTi3aui IPUHITHIX B 00IIECTBE IICHHOCTEH, B
TOM YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAIKY;

MPEACTABIICHUS O CONMABHBIX HOpPMax M TpaBWIaX MEKINIYHOCTHBIX
OTHONICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCSATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;



CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YICOHOU NEATEIHLHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca M MO3HABATEIbHBIX MOTHUBOB B TOJYYEHHH M MOCIEIYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro oOpalleHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IuyHOro poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NEATEIbHOCTH;
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oymymiedi mpodeccun u peanm3anui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 001I1eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH TIeJIECOOOpPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIIBHOM CpPEJIbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUHW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BaAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
IPUPOTHON cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U NMPEIOTBPALIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MIPOTHUBOCTOSTH HJIEOJOTHUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeNUPUKA XUMHUM KaK HayKH, OCO3HaHUS e€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XHMHH JJIS  COBPEMEHHOU
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIIEHUH I100aIbHBIX TpoOsieM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUH MEAMIIMHBI, OOCCIICUCHHH YCIOBUMN
YCHENIHOTO TPpyJda W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUs CYIUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIETO MHUpA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha



OCHOBE HAyuyHbIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BaTh XWUMHUYECKHE 3HAHUS s
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (GopMHpOBaHUA  MHPOBO33PEHHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpaXKaroLUUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
I'PaMOTHOCTH M COITMATLHOM KOMIETSHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD o0yJarommuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh NP OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABJIMBATH MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHEIE, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, IPEOOPA30OBHIBATH MOJICIBHBIE TIPEICTABIICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEJICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKHUX PEaKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEIBbHO C(OPMYJIMpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U IPOBEIACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HaAOII0aTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJIOB PpEUICHUS TPAKTUYECKUX 3a7ad, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HENPOTUBOPEUUBOCTD;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIoTa W/WiIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BBIOUpaTh HauOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpenmeTHbIEe pe3ynbTaThl OCBOCHUSI Kypca «PemeHne XuMUYecKux 3agau»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJIA XHMHUU B TO3HAHUM SIBJICHUMU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€



(YHKIIMOHATIBHON TPAaMOTHOCTH, HEOOXOAUMOM IJIsl peLICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTMYEeCKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamléHHas), MOJb, MOJIApHas
Macca, MOJISIPHBIM 00BEM, YIIEPOJHBbIM cKeneT, (yHKIMOHANbHAs TpyIIa,
paauKan, U30MeEpHs, U30MEPBI, TOMOJIOTUYECKUN PsSZ, TOMOJIOTH, YIJIIEBOAOPOIbI,
KHCJIOPOA U a30TCOJAEPkKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOECHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH;, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke TpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
STWJIEHTJIMKOJb, TIUUEPUH, (EHOJ, (popmaiblerus, aueTaibIeruji, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAsI KUCJIO0TA, CTEAPUHOBAsI KUCIIO0TA, IIFOK034,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUSI TEOPUH CTPOCHUs
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
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chOPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWJICH, AallCTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH/i, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxMall, [[eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJ0/IeHne, U3MEPEHHUE, HKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIO W J1TabopaTOpHBIM OOOpYyJOBaHWMEM, a TakXKe MpaBuia OOpaiieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWJIEHA M W3YyYCHHE €ro CBOMCTB, KauyeCTBEHHBIE PEAKIMU OPraHUYeCKHUX
BEILECTB, JCHATypalusi OEIKOB MpPU HArpeBaHWUU, IBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TMpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TMPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH

11



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OINPEICIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsITh Ha mpumepax CrocoOb
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

JuaexkTpoHHble (UU(poBbHIE)
IIpakTH4eckue

p o0pa3oBaTe/bHbIE PeCypChl
padoThI

Paznen 1. O0mme TpeGoBaHM K PEIICHUIO XUMHUYECKUX 3a]1ad.

1.1

Bsenenue. Mcnonb3oBanue
3HAHUH QU3HKU U MaTEMaTUKH
MPY PELICHHUH 3374 110 XUMUH.

Hroro no pazgeny

https://foxford.ru/ https://www.yaklass.ru/

Pa3nesn 2 PacueTsl o XuMudeckum Gopmyaam

2.1

2.2

Tema 2.
ra3oBble

3amaun Ha
I'a3zoBrIe
3aKOHBI: 3aKOH ABOraJpo U €ro

3aKOHBI.

00bEIMHEHHBIN
3aKOH Bboiing-
T'et-JIroccaka.

CIIEJICTBUS,
ra30BBIN

Mapuorra U
YpaBHeHue MenneneeBa-
Kiaiinepona. IlnotHoCTh rasa,
OTHOCHUTEIbHAs IJIOTHOCTb.

KOM6I/IHI/IpOBaHHBIC 3aga4u.

HopMmanbHbie ycnoBUs U yCIIOBUS
OTJIMYHBIE OT HOPMAJIbHBIX.
MexnyHapoaHas cucrtema
equnui (CH). MaccoBasi,

https://infourok.ru/prezentaciya-po-himii-

na-temu-gazovye-zakony-10-klass-
4535977.html
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https://foxford.ru/
https://www.yaklass.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-gazovye-zakony-10-klass-4535977.html
https://infourok.ru/prezentaciya-po-himii-na-temu-gazovye-zakony-10-klass-4535977.html
https://infourok.ru/prezentaciya-po-himii-na-temu-gazovye-zakony-10-klass-4535977.html

00BbEMHASA MMOJIbHAS TOJIH T'a30B.
CpenHsist MOJIIpHas Macca.
CocraBieHre U UCIOJIb30BaHHE
QITOPUTMUYECKHUX MPEAMUCAHUH.

2.3

KOM6I/IHI/IpOBaHHBIC 3aJa4du.

Hroro no pasaceiny

https://foxford.ru/wiki/himiya/osnovnye-
ponyatiya-mol

Pa3nes 3. Pacuérsl 1o ypaBHEHUSIM peaKiuil.

3.1

3.2

3.3

3.4

Pacdetsl 0 ypaBHEHUSM
pEaKIHii, €CITU OJHO U3 BEIICCTB
B35TO B U30bITKE. OmpeneneHue
cocTaBa CoJu (KHUcIas Win
CpeIHsIs) 0 MaccaM BEIECTB,
BCTYTAIOMINX B PEAKIIHIO.

Omnpenenenne cocraBa AByX-
TPEXKOMIIOHEHTHOM CMECH 110
MaccaM BeIIeCTB, 00pa3yIOIMMUXCs
B X0JI€ OJHOU MJIM HECKOJILKUX
peakuuii

3ajaun Ha ANEKTPOJIU3. 3aKOH
®apanes.CocraBieHue u
HCIIOIB30BaHUE
ANTOPUTMHUYECKUX MPEMTUCAHUN

3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHUX peakiuii (3aKoH
I'ecca, cranapTHas SHTAJIBIUA
peaknun). KomOuHMpoBaHHbBIE

https://foxford.ru/wiki/himiya/raschety-po-

himicheskim-uravneniyam

https://foxford.ru/wiki/himiya/opredelenie-

kolichestvennogo-sostava-smesi

https://foxford.ru/wiki/himiya/elektroliz-
rastvorov-i-rasplavov

https://foxford.ru/wiki/himiya/zakon-gessa
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https://foxford.ru/wiki/himiya/opredelenie-kolichestvennogo-sostava-smesi
https://foxford.ru/wiki/himiya/opredelenie-kolichestvennogo-sostava-smesi
https://foxford.ru/wiki/himiya/elektroliz-rastvorov-i-rasplavov
https://foxford.ru/wiki/himiya/elektroliz-rastvorov-i-rasplavov
https://foxford.ru/wiki/himiya/zakon-gessa

3aga4u.

Uroro no pazgeny

14

Pasnen 4. Konnenrpanus pacTBOpoB.

4.2

Bripaxkenue coctaBa pacTBOPOB:
MaccoBas J10Jisl, MOJISipHast
KOHIIEHTpanus. Beraucienne
MacChl paCTBOPEHHOTO BEIIECTBA
Y PacTBOPUTEIIS JIst
MIPUTOTOBIICHUS OIpeIeICHHON
Macchl (1 00bEMa) pacTBopa ¢
3aJJaHHOM KOHIIEHTpalUEH.
CocraBiieHre 1 UCIIOJIb30BAHUE
QITOPUTMHUYECKHUX TPEITUCAHHH.
KoMOuHMpoBaHHbIE 3a1a4H.

PactBopumocts. PacueTsl Ha
OCHOBE UCTIOJIb30BaHUs TpauKOB
pactBopuMocTu. Beruucnenue pH
pactBopoB. Pacuers! o
(dhopmynam BeIECTB,
COZIepIKaIINX
KPUCTAJUTM3ALMOHHYIO BOTY.

Hroro no pasgeny

https://foxford.ru/wiki/himiya/massovaya-

dolya-rastvorennogo-vecshestva

https://foxford.ru/ https://www.yaklass.ru/

Pa3nea 5. 3agauu o opraHM4eCcKON XUMHUU.

5.1

3amauy ¢ HCOIL30BAaHUEM CXEM
MpEBpAIICHUI OPraHUuYECKUX
coenuHeHuii. B3auMocBsI3E
OpPTraHUYECKUX BEIIECTB.

https://foxford.ru/wiki/himiya/tsepochki-i-

shemy-prevrascheniy-v-organicheskoy-himii
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https://foxford.ru/wiki/himiya/massovaya-dolya-rastvorennogo-vecshestva
https://foxford.ru/wiki/himiya/massovaya-dolya-rastvorennogo-vecshestva
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/wiki/himiya/tsepochki-i-shemy-prevrascheniy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tsepochki-i-shemy-prevrascheniy-v-organicheskoy-himii

KomOunupoBaHHbIe 3a/1a4H.

BKCHCpI/IMCHTaJII)HI)Ie 3aJa4u:

5.2 MPOBEJICHUE «MBICIIEHHOTO 1 https://foxford.ru/ https://www.yaklass.ru/
AKCIIEPUMEHTA.
https://foxford.ru/wiki/himiya/vyvod-
321[[3.‘11/1 Ha BbIBOJ XUMHNYCCKUX
5.3 1 1 formuly-veschestva
dbopmyL.
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOT'PAMME
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https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva

TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

HanmenoBanmue pa3jiesioB u
Ne i/
TeM MPOrpaMMbl

KoauuecTBO 4acoB

KouTpoJanHbIe
Bcero P
padoThI

Pa3jgen 1. O6mue TpeOOBaHMS K PEIICHUIO XMMHUYECKUX 3a71a4.

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIEe pecypChl

Tema 1. Xumuueckoe

https://foxford.ru/wiki/himiya/himicheskoe-

11 PaBHOBECHE U YCIIOBHE €T0 6 ravnovesie
CMeEIlEeHUs
Utoro no pazneny 6

Pa3nen 2 PacueTsl 1o XUMUYECKUM Gopmyia

M U YPAaBHEHUSIM XUMHUYECKHUX PEAKLINMN.

Tema 2. BriBon o )
https://foxford.ru/wiki/himiya/povtorenie-
XUMHUYECKUX dhopmyi. )
. razdela-reaktsionnaya-sposobnost-
XUMUYECKHUX CBOMCTBA KJIACCOB . .
2.1 . 10 neorganicheskih-veschestv
OPraHUYEeCKUX COCTUHEHUH.
KoMOunupoBanHbie 3a1a4i.
Tema 3. PacueTsl 1o S
https://foxford.ru/wiki/himiya/raschety-po-
ABHCHHUSAM XUMHYECKHX
2.2 P . 20 himicheskim-uravneniyam
peakuuit
Tema 4. OcyiecTBiieHUE
2.3 MIPEBPAILICHUH TTO 33 IaHHOM 15 1 https://foxford.ru/wiki/himiva/geneticheskie-
cxXeMme. ryady-himicheskih-soedineniy

17



https://foxford.ru/wiki/himiya/himicheskoe-ravnovesie
https://foxford.ru/wiki/himiya/himicheskoe-ravnovesie
https://foxford.ru/wiki/himiya/povtorenie-razdela-reaktsionnaya-sposobnost-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/povtorenie-razdela-reaktsionnaya-sposobnost-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/povtorenie-razdela-reaktsionnaya-sposobnost-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/geneticheskie-ryady-himicheskih-soedineniy
https://foxford.ru/wiki/himiya/geneticheskie-ryady-himicheskih-soedineniy

Wroro no paszneny:

45
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Xumua.EI'D. Paznen "Oprannueckas xumus". 10-11 kiaccsl. 3aganus u
pEIIeHHUs. TPEHUPOBOYHAS TETPA/Ib: yueOHO-METOIUYECKOE

nocooue/mox pea. B.H.JloporbkuHa. - 6-¢ usn., mxom. - Pocros u//1;
Jleruon, 2021. - 304 c.

Hopommuckuii .M., HoBommnckast H.C. ['otoBuMcst kK Equnomy
rocyJapCTBEHHOMY dK3aMEHY: TUIThl XUMHUYECKHUX 3a7a4 U CIIOCOOBI X
peuieHus: yueoHoe nocobue aiist 8-11 kimaccoB 00111e00pa3oBaTEeIbHBIX
opranuzanuii/ 1.1. HoBommuuckuii, H.C. HoBomnHckas. - 5-€ u3., A0I. 1
nepepad. - M.: OOO"Pycckoe cioBo - yuebnuk", 2020. - 208 c.

Xumust: yrnyonerssiii kypc noarotoku k EI'9/ B.B. Epemun, P.JI.
Antunul, A.A. JIpo3nos, E.B. Kapniosa, O.H. PsixoBa. - MockBa: Jkcmo,
2020. - 608 c.

Onumnuaasl 1 KOHKypcHbIe 3k3amenbl 1o xumun B MI'Y/ H.E. Ky3pMeHko [u
np.]; mox pen H.E. Ky3bpmenko, - M.: Jlaboparopus 3Hanui, 2019. - 667 c.

E.A. Jauyk, B.JI. KoBanenko, A.A. Crenenun . TeMaTuyeckue T€CThI IS

moaroToBkd K yact 1 EI'D o xumun - 2023
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E.A. Janyk, O.B.Crenenun, O.B. OBunHHuKOBa. TpeHUPOBOYHBIE BAPUAHTHI

Ut ioarotoBku K EI'D mo xumuu - 2023

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://foxford.ru/

https://www.yaklass.ru/
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