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AHHOTAIIUASA K PABOYEM [TIPOI'PAMME YUEBHOI'O KYPCA «IIPAKTUKYM 110
XMHUN»

PabGouast mporpamma yueOHOTO Kypca «lIpakTukym mo xumum» (maiee — pabodas
nporpamMMa) pa3paboTaHa B COOTBETCTBUM CO cleAylomed oQUIMaIbHONH IMPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OO6 yTBepkaeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIuero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «OO6 yTBepkaeHUU
denepanbHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHUNY;

— CanurapasiMu  TipaBuwiiamMu u HopMmamu CanlluH 1.2.3685-21 «I'uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpOB cpenbl OOMTAaHUM», YTBEP)KACHHBIMH MOCTAaHOBJICHWEM [ TTaBHOTO rocyIapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canunrtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpraHU3alMsIM BOCHUTAHUS W OOYYEHHS, OTAbIXa M O370POBJICHUS JeTeH H
MOJIOZIEKU», YTBEP>KICHHBIMU IIOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMBbl cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— ITlosicHUTENBHYIO 3aIIKCKY;

— [Inanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOTO Kypca;
— Conepxanue yueOHOTO Kypca,

— TemaTnueckoe miiaHUpPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pa3oBanus Jlumes Ne 369, mnpunsToi pemenueM [lemarornyeckoro coseTa
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPHUKA30M JTUPEKTOpA
JInnes Ne 369 ot 01.09.2023 Ne 75/21-on.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHuUs

JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
coserta Jluriest Ne 369 (nporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpamma kypca «IIpakTUKyM TO XHMHHU» Ha YPOBHE CpPEIHEro OOIIero
oOpasoBaHusi pazpaborana Ha ocHoBe dDexepanbHOro 3akoHa or 29.12.2012 Ne 273-d3 «O06
oOpaszoBanun B Poccuiickoit @enepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS (heaepabHON
o0OpasoBarenbHON MTporpamMmel cpeaHero oomero oopaszosanus (POIT COO), mpencTaBiIeHHBIX B
®denepallbHOM TOCyIapcTBEHHOM oOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenumu
MpenoaBaHusl ydeOHOro mpeameTa «XuMHUs» B 00pa3oBaTeIbHBIX OopraHu3anusx Poccuiickoi
Odenepaluy, peaaTu3yOIINX OCHOBHBIE 00pa30BaTeNbHbBIC TPOTPAMMBI, 1 OCHOBHBIX MOJIOKCHHUN
«Crtparerun pazButusi Bocniutanuss B Poccuiickoit ®enepannu Ha nepuoa no 2025 roma»
(Pacnopsoxenue IIpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

B cootBercTBHM ¢ koHuenTtyaibHbMU ToNokeHUsIMH DI'OC COO xuMus Ha ypoBHE
yrayOnEHHOTO W3YYCHHSI HAMpaBICHA HA pealli3alii0 MPEEMCTBEHHOCTH C MOCIEAYIOIIUM
3TaroOM MOJTYYEHHs] XUMUYECKOT0 00pa30BaHMsl B paMKaxX M3yueHUs CIEUaTbHBIX €CTECTBEHHO-
HAyYHBIX M XUMHYECKHUX TUCIUIUIMH B BY3aX M OPTaHHU3AIUSIX CPEIHEro mpogeCCHOHATBHOTO
obpazoBanusi. B 3Toil cBs3um wusydeHue kypca «l[IpakTMKymM 10 XHMHH» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha PaCIIUPEHHUE U YIITyOJICHUE TEOPETHUECKON | MPAKTUIECKON MOATOTOBKU
00ydJaronuxcsi, BHIOPABIIMX  €CTECTBEHHO-HAY4YHBIM Tpodmiib OOy4eHHs, B TOM 4YHUCIE C
MEPCIIEKTHBON MOCIIEAYONIETO MOIYIeHUS XUMUIECKOTo 00pazoBanus. Hapsiny ¢ 3TuM, B cBeTe
tpeboBanuit PI'OC COO « T1UIaHUPYEMBIM pe3yiabTaTaM OCBOCHHS benepanbHON
o0pa3oBaTenbHOI MporpaMMBbl CPEIHETO 00IIero o0pa3oBaHus u3ydeHne Kypca «lIpakTukym mo
XUMHUHM» OPHUEHTHPOBAHO TaKXKe Ha peIIeHHE 3a7ady BOCIHUTAHUS M COLMAIBHOTO Pa3BUTHUS
oOyyaromuxcs, Ha (OPMHUPOBAHME Y HHUX OOLICHHTEIUICKTYAIbHBIX YMEHHMH, YMEHHH
panMoHaIN3alMk  y4eOHOrO Tpylda W OO0OOMEHHBIX CIOCOOOB JEATEIBHOCTH, HWMEIOIINUX
MEXKIUCLUIUIMHAPHBINA, HAIIPEAMETHBIA XapaKTep.

N3yuenue kypca «lIpaktukym mo xumum» B 11 Kiacce HampaBiieHO Ha JOCTHUKEHHE
CIEAYIOLIUX LEIICH:

- OCBOCHHE BaXHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUMU;

-OBNI/ICHUE YMEHUSMH HAOIIOIaTh XUMUYECKUE SIBICHUS, TPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT, TPOU3BOAUTH Pacu€Thl HA OCHOBE XMMHUYECKUX (OpPMYJ BEIIECTB M ypaBHEHUU
XAMHYECKHUX PEaKIUi;

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB U UHTEJUIEKTYAIbHBIX CIIOCOOHOCTEHN B Mpoliecce
MPOBEJCHUS XHMHUYECKOTO OJKCIEPUMEHTa, CaMOCTOSTEIILHOTO MPHOOPETEHUs 3HAHUW B
COOTBETCTBUU C BOZHUKAIOIIMMHU KU3HEHHBIMH NTOTPEOHOCTIMU;

- BOCTIIUTAHHUE Yy yYalllUXCs OTHOIIEHUE K XMMHH KaK K OJHOMY M3 (yHIaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0IIeUeI0BEUECKON KYJIbTYpHI;

- IPUMEHEHHE MTOJTYYEHHBIX 3HAHUN U YMEHUI 111 O€30MMaCHOTO HCIIOIh30BAHMSI BEIIECTB
U MaTepHalioB B OBITY, CEJIbCKOM XO3SHCTBE U HA MPOU3BOJICTBE, PEIICHUSI TPAKTUUYECKHX 3a7a4 B
MOBCEHEBHON KU3HM, MPEAYNPEKACHUS SIBICHUM, HAHOCAIIUX BpEd 3J0POBBI0 YEIOBEKa U
OKpY>Kalolleu cpene.

JlanHasi mporpamma siBJIsieTCsl JOTIOJTHEHUEM K CUCTEMAaTUYECKOMY KYPCY XMMUU U CTaBUT
CBOEH 3aayeci:

— pPa3BUTHE JIOTUUECKOTO MBILIUICHUS;

—  COBEpILEHCTBOBaHMUE U Pa3BUTHE PACUETHBIX HABBIKOB;

— TIOBBIIIEHHE KPEATUBHOCTH MBILUICHUS;

Kypc «IpakTukyM mo XMMHU» HalpaBjieH Ha yriyOJeHHe TEOPETHUECKHX 3HAHUM W
pa3BUTHE HAYYHO-TEOPETUUECKOT0, JIOTHYECKOTO U TBOPUYECKOTO MBIIIJIEHUSI B POIIECCE PEILICHUS
Pa3IUYHBIX TUIIOB PAacUETHBIX 3a/ad.

N3yuenue kypca «IIpakTUKyM IO XMMUN» ITIOMOTAET IIOJIYYUTh PEaIbHBIM ONBIT PEILICHUS
CIIOKHBIX 3aJad pa3IUYHBIMU CHOCOOAMM, a TakKe YriayOuTh CBOM NO3HaHHUS B (pu3uke U
maTemaruke. [Ipu M3yueHun MaHHOTO Kypca OOJNbIIOe BHUMAHHUE YIEIEHO BOIMPOCY METOIUKU



pelIeHns pacu€THBIX XMMMUYECKHUX 3aad C TOUKHM 3PEHHUs PalMOHAIbHOIO IPHWIOKEHUS HIEH
MaTeMaTUKU U QU3UKU, TOKa3aHbl pa3HbIe CIIOCOOBI PELICHUSI.

JUis yCHEIHOro yCBOEHUs CTaplLIEKIaCCHUKaMH METOJOB PEIICHHUs XMMUYECKUX 3a/ad,
MPaKTUYECKOr0 MPUMEHEHUS TEOPETUUECKOT0 MaTepHalla, UCIIOIb3YIOTCS XUMUYECKUE 3HAHUS U
XUMHUYECKHE JEMCTBHS: TEOPUM M 3aKOHBI, JIEKAIIME B OCHOBE MPEIJIOKEHHBIX 3a]ad.
[IpemycMoOTpeHsl Takke 3a7auu 1Ji CaMOCTOSATENbHONU paboThl, IPU STOM HCIIOJIb30BAHbI 3a7jaun
pa3IMYHBIX BAapHAHTOB, YTO CIIOCOOCTBYeT Oojiee IIyOOKOMY M OCO3HAaHHOMY OBJIAJICHUIO
METOJIMKON X PEIICHMUS.

B kadectBe 07HOHN U3 (OpPM OpraHu3alui yUeOHBIX 3aHATHH MpearaeTcsl NpoBeIeHHE
CEMHHApOB, Ha KOTOPBIX HAa€Tcs KpaTKoe OOBSICHEHHE TEOPEeTHYECKOro MaTepuaia, a 3aTeM
pelaroTes 3aa4d Mo JaHHoW TeMe. Kpome Toro, MoKHO MCHOJIB30BaTh Takue (GOpMBbI pabOTHI,
KaK JIMCKYCCHH, MOJICTTUPOBAHNE IPOOJIEMHBIX CUTYaI[Uil U POJIEBbIE UTPHI.

[Tporpamma npegycmaTpuBaeT (HOpPMHUpPOBAHHME y ydyalluxcs oOmie yuyeOHbIX yMEHHH U
HABBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JEATEIBHOCTH, KIIIOUEBbIX KOMIeTeHIni. Mcnonp3oBanue
JUISL PELICHNUs TIO3HABATENbHBIX 3a/1a4 PA3IMYHBIX HCTOYHUKOB HH(POPMAIIUHU, B TOM YHCIIE U CETH
WnuTepHer; coOniofieHMe HOPM U TMpaBWJI TOBEACHHS B XHMMHYECKHX JIabopaTopusix, B
OKpY’KalolIel cpesie, a TakKe MPaBHil 37J0POBOT0 00pa3a KU3HHU.

[IpuoputeTHoit 3amadeil mpenojaBaHus Kypca xumuu 11 kjacca  sBisieTcs
COBEPILIEHCTBOBAHME METOUKH (POPMHUPOBAHUS CIECAYIOIIUX BUOB JCSITEIHHOCTH:

Ilo3HaBaTeIbHasA AeATENbHOCTH

Vcnonp3oBanue Juid TO3HAHHMS OKPYXAIOIIEro Mupa HaONIOAEHUH, H3MEepeHHid,
JKCIIEPUMEHTA, MOJICIIUPOBAHHUSI; TPHOOPETEHNE YMEHHH pa3ianyaTh (PaKThl, THIOTE3bI, IPUYUHBI,
CIICZICTBUS, JIOKa3aTeNbCTBA, 3aKOHBI, TEOPUHU; MPUOOPETEHHE OMbITa 3KCIEPHUMEHTAIBHON
IPOBEPKM BBIABUTAEMBbIX THIOTE3; BBIJCICHWE 3HAYUMBIX (YHKIMOHAJIBHBIX CBSI3eH U
OTHOILICHUIA MEX1y OObEKTaMU M3YyU€HUs; BBIABICHHE XapaKTEPHBIX MPUYMHHO-CIIEICTBEHHbBIX
CBsI3€i; TBOPUECKOE pelIeHHe y4eOHbIX U MPAKTHUECKUX 3aj[auy: YMEHHUE UCKAaTh OPUTHHAJIbHBIC
pelIeHHs, CaMOCTOSITENIbHO  BBINOJHATH  pa3IMYHbIE  TBOPYECKHE  pabOThl;  yMEHHE
CaMOCTOSTENIbBHO 1 MOTUBUPOBAHHO OPTraHMU30BBIBATH CBOIO MO3HABATEIBHYIO NESTEIBHOCTH OT
IIOCTAHOBKH LIEJIM JI0 MTOJIyY€HUs PE3yJIbTaTa U €ro OLICHKHU.

NuadopManmoHHO-KOMMYHHUKATUBHAS 1eSITEJIbHOCTh

Pa3zButue crmocoOHOCTH MOHUMATh TOUKY 3pEHHs cOOECeHUKa U MPHU3HABATh MPaBO Ha
MHOE€ MHEHHUE; MPHOOpeTeHHuEe YMEHHUs MoJydyaTh WH(GOPMALMI0O M3 Pa3HbIX HCTOYHHUKOB U
UCITIOJIb30BaTh €€; OTHEJEeHHWE OCHOBHOM HH(pOpMAIMM OT BTOPOCTENEHHOH, KPUTHUYECKOE
OLICHMBAHHE JIOCTOBEPHOCTH MOJy4YeHHOW HMH(OpMalMH, Mepeaaya cojepkaHus HHpopmanuu
a/ICKBAaTHO TOCTABJICHHOH IIeNIK; NepeBOl NH(OPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
YMEHHME pa3BepHYTO OOOCHOBBIBATH  CYKJEHUS, JlaBaTh  OMNpeAeNieHUs, MPUBOAUTH
JI0Ka3aTeNbCTBA; UCIIOIb30BAaHUE MYJIbTUMEANNHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTUH 1JIs1
00paboTKH, Tepemaud, cucTeMaru3anuu WHpopmaiuu, co3gaHus 0a3 JaHHBIX, TPE3EHTAIUN
pe3yJIbTaTOB MO3HABATEIbHOM M MPAKTHUECKON NEATENbHOCTH; BJIAJIEHUE OCHOBHBIMU BUAAMM
nyOJIMYHBIX BBICTYIUIEHUN (BBICKA3bIBaHUS, MOHOJIOT, JIHUCKYCCHS, IOJIEMHKA), CIEJI0BaHUE
ATUYECKUM HOpPMaM U IpaBUjIaM BEIEHUS JUAJIOTa U IUCIYTA.

B nnane ¢dopMupoBaHHs OCHOB HAYyYHOIO MHPOBO33PEHHS, OCBOCHHS OOIIEHAayYHBIX
METOJI0B IO3HAHMS M OIbITa MPAKTUYECKOTO NPHUMEHEHUs HAay4yHBIX 3HAHUW HM3y4EHHE Kypca
«[IpakTUKyM MO XHMHK» Ha YIJyOJEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3AX C
y4eOHBIMH TIPEIMETaMH, BXOJSIIMMHU B COCTAaB MPEAMETHBIX obnactel «EcTecTBeHHO-HAay4HBIE
npeaMeTsl», «Marematrka u nuHGopmatruka» 1 «Pycckuit I3bIK U TUTEpaTypar.

Pabouas mporpaMma Kypca cocTaBiieHa Ha OCHOBE aBTOPCKOW MPOTpaMMBbl MPEAMETHOTO
anexktuBHOro Kypca Kpyrenkoii E.Jl. «Penmenne kKoOMOMHUPOBAHHBIX U HECTAHIAPTHBIX 3a/1a4 110
xumun (68 gacoB) nmomymenHoit DHMC T'ocynapcTBeHHOTO OOKETHOTO 00pa30BaTEIhHOTO
YUPEKIACHUS TOMOJIHUTEILHOTO MPOoheCcCHOHATBLHOT0 00pa3oBaHus (ITOBBIMICHHS KBATH(UKALIIH)
cneunanuctoB  Cankr-IlerepOyprckoit  akageMuud — MOCTIUIUIOMHOTO — IEAAarorMYecKoro
o0OpazoBaHwUs.



OO1miee ynciI0 4acoB, MPEIyCMOTPEHHBIX A U3y4eHus Kypca «IIpakTukym 1mo Xxumuu»
cocraiisieT 68 yaca (2 yaca B HeZIEIIO).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TPAKTHKYM 110 XUMHUN»

JIMYHOCTHBIE PE3YJIBbTATBI

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM MOJAXOJOM B CTPYKTYpE JTUYHOCTHBIX
pe3yNbTaToB OCBOEHUS Kypca «[IpakTHKyM 110 XMMHI» Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHus
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHNE O0YUYAIOUTUMUCS POCCHICKON TpaKTaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAaMOCTOSITENIBHOCTH W CaMOOIPEACIICHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb UM  CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJCTBOBAThCSI MPUHATHIMU B OOILECTBE MpaBWJIaMU M HOpMamH IOBEIEHHUS; HaW4He
MPABOCO3HAHUS, SKOJOTUIECKON KYIBTYPhI; CIIOCOOHOCTh CTABUTh IEJIM U CTPOUTH KU3HEHHBIC
TIJIaHBI.

JludHOCTHBIE pE3ynbTaThl OCBOCHHUS Kypca OTpakaloT CHOPMHPOBAHHOCTH OIBITA
MO3HABATEIIbHON W NPAKTHUECKOM MAESITEIbHOCTH OOYYaloIIMXCS B IMpOLiecce peaau3aluu
00pa30BaTeNbHON 1eATEeTHPHOCTH.

JluuHOCTHBIE pE3yabTaThl OCBOEHHSA Kypca OTpakaloT CcHOpPMHUPOBAHHOCTH OIBITA
MO3HABATEIILHON W TPAKTHYECKON MAESITENTbHOCTH OOYYAIOIIUXCS B TMPOLECCe peaau3aluu
00pa30BaTeNbHO 1eATEeIbHOCTH, B TOM UHCJIE B YACTH:

1) rpask1aHCKOTO BOCTIMTAHUSI:

0CO3HaHHUA 00YUYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJIECHUS O COLMAIBHBIX HOPMax M IpaBWIaX MEXINYHOCTHBIX OTHOILICHHUWA B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM 1€ATEIHHOCTH MPU CO3AAHUU YUEOHBIX MPOEKTOB,
pelIeHnn yueOHBIX U MO3HABATENIBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBbI, HAMEPEHHSI, JTJOTUKY U apTyMEHThI IPYTHX
MIPH aHAJIN3E Pa3INIHBIX BHJIOB yUYCOHON AESITETbHOCTH;

2) maTpUOTHUYECKOT'O BOCITUTAHUS:

LIEHHOCTHOTO OTHOIIECHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUU;

YBaKCHHsI K TPOIIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKOTO MPHUITOKCHHS
XUMHUH, OCO3HaHUS TOTO, YTO JaHHbIE HAYKU €CTh pEe3yJbTaT JIUTENIbHBIX HaOII0JCHHUI,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPYa YYEHBIX U TPAKTUKOB;

MHTEpeCa W II03HABATENIBHBIX MOTHBOB B IIOJYYEHHH H TMOCIEAYIOIIEM AaHAJINA3E
nH(}OpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLEHMBATh CUTYallUM, CBSI3aHHbIE C XHMHUYECKUMHU SIBJICHHUSIMH, U
NPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLICHUBAaTh CBOE IOBEACHUE M IOCTYIIKM CBOMX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM ITOCTYIKOB;

4) bopmMHpOBaHUS KYJIbTYPHI 3A0POBBSI:

MMOHUMAaHUS IIEHHOCTEH 310poBOro W 0e30MmacHOro oOpa3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOmroieHnst TIpaBuil O6e30macHOro oOpaIleHusl ¢ BEIIeCTBaMU B OBITY, TTOBCEIHEBHOM
YKU3HH, B TPYIOBOH JESATEIBHOCTH;



MOHUMAHUS [IEHHOCTH TMPaBWJI WHIWBUIYaTbHOTO H KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUS TOCJEICTBUN W HEMPHUITHS BPEIHBIX MPUBBIUCK (YMOTPEOICHUS aTKOTOJIA,
HapKOTUKOB, KypeHUs);

5) TpyZIOBOTO BOCIIUTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BAaTENbCKOW JeSTENbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYaCTH€ B pEIIECHWHM MPAKTHUYECKUX 3a/1ad COLHUAIBHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUYECKOMY HM3y4eHUIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOAM TPYyJla U Pe3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYAIBHONW TpPAaEeKTOpUU OOpa30BaHMS,
Oynymeil mpodeccuu U peaau3alnuy cOOCTBEHHBIX U3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEeOHOCTEN 00IIECTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKHU 1IeTIECO00PA3HOTO OTHOIICHHS K MPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MMOHUMAHHUS TTI00ATBHOTO XapaKTepa YKOJIOTHUSCKUX TPOOIIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE NMTPUPOJAHON U COLIMATIBHOM CpEbl;

OCO3HaHUs HE0OXOIUMOCTH UCTIONB30BaHUS JOCTHKCHUI XUMUH JIJISl PEIIICHHS BOIIPOCOB
PallOHAIBHOTO IPUPOAOIIOIb30BaHNS;

AKTUBHOI'O HENPUATUS AEHCTBUHM, NMPUHOCALIMX BpPEI OKPYKAOUIEH NMPUPOAHON CpeEXE,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTHMUYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJu4Musl Pa3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, JKOJIOTUYECKON KYJIbTYpHhI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOW HaNpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMohoouH;

7) HEHHOCTU HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu U
00I11eCTBEHHOU MPAKTHKH;

MOHUMAaHUs Cclenu(PUKN XWMHUU KaK HayKH, OCO3HaHWs €€ poilu B (HOPMHUPOBAHHH
PaIlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJbl M YEIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelieHny mpobsieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XWMHH IS COBPEMEHHOW NMBUIM3AIMU: B €€
T'YMaHUCTUYECKON HAIPaBICHHOCTH M Ba)XHOW POJIM B CO3JaHUM HOBOUM 0a3bl MaTepHAIbHOU
KYJIBTYPBI, B PEIICHHH II00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecreYeHnH yCIOBHM yCIIEUTHOTO TPYAA U SKOJIOTHYECKH KOM(OPTHOM KHU3HU KaXKIOTO YiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMAaHUsl CYIIHOCTH METOJIOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS AJIs
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS [T pEeLISHHS TPoosieM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATEIbCKON AEATEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY 0OOpa30oBaHHI0O M CaMOOOpa3oOBAaHHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHWWA 1O XHMHHA B COOTBETCTBHH C IKH3HCHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pasnuuyHbiX cdepax mnpodeccruoHaaIbHOM
NeSITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTpaMMbl Kypca 00pa30oBaHUs BKIIOYAIOT:

3HaYuUMBbIe NI (POPMHUPOBAHMS MHUPOBO33PEHHUS OOYUAIOIIMUXCS MEXKAUCHUIIIIMHAPHBIE
(MeXnpeaIMeTHbIC) O0IeHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJI0B TO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HA0I0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

VHHUBEpcaJdbHble  y4eOHbIE  JeicTBus  (TIO3HABaTelbHbIE,  KOMMYHUKATHBHEIE,
perynsTuBHBIC), oOecrneunBarone (opMupoBaHue (GYHKIIMOHAIBHONW TPaMOTHOCTH |
COLMATTLHOM KOMITETEHITNH 00YJarOIIHXCS;

CIOCOOHOCTh ~ OOy4aroUIMXcs  HMCIOJB30BaTh  OCBOEHHBIE  MEXIUCUUILUIMHAPHBIE,
MHUPOBO33PECHUYECKHE 3HAHUS M YHUBEpCATbHbIC Y4eOHBIC ICHCTBUS B TO3HABATENBHOU U
COIMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATHHBIMU YYCOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMU.

[To3HaBarenbHbIE YHUBEPCATIbHBIC YUeOHBIE IEHCTBUSA

1) 6a3oBbIe JJIOTHYECKHE JCHCTBUS:

CaMOCTOSITENTFHO (DOPMYITHPOBATh M aKTyaJIM3UPOBATh MPOOIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

OTIPECTATh IENU JEeATENILHOCTH, 3ajaBas MapamMeTpbl M KPUTEPHH MX JIOCTHIKCHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh IMPU OCBOCHUU 3HAHWNA NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICISTH
XapaKTepHble TpPU3HAKK TOHSATHM W YCTaHABIMBAaThb UX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS JUIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHMS U KPUTEPUU 7S KTacCU(UKAIIMK BEIECTB U XUMHUUECKUX PEaKIIUi;

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIEC CBSI3U MKy NU3Y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUs (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

MPUMEHSITHh B TPOIECCE MO3HAHUS HCIOJIb3yeMbIe B XUMUU CUMBOJIMUECKHE (3HAKOBEIC)
MO/JIEJH, IPe0OPa30BbIBATH MOJIEIbHBIEC IPEICTABICHNUS — XUMUYECKHUIl 3HAK (CUMBOJI) 3JIEMEHTA,
XumMu4deckass (opMmynia, ypaBHEHHE XHMHUYECKOHM peakluu — TMPU PEIIeHuH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIEC MOJENIbHbIE IPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB H3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIIUU.

2) 6a30BbIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

BJIA/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUN;

dbopMynupoBaTh IeIW W 3aJaydl HUCCIEJOBAHMS, HCIONb30BaTh IIOCTaBICHHbIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbIX CYXKJICHUI;

BIIQJICTh HAaBBIKAMH CAMOCTOSITEIILHOTO IUIAHUPOBAHUS W TIPOBEIACHHS YUYECHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3MPOBATh €ro pe3ynbTaT, (OopMyIUpoBaTh OOOOMIEHUS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MpPOAETaHHON
pabore;



npUOOpeTaTh ONBIT YYEHHUUECKOW HCCIeNOBATEIbCKOW M TPOCKTHOH IesITelNbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METO/IOB ITO3HAHMS.

3) pabora ¢ uabopmaIuei:

OPHEHTUPOBATbCS B pa3IMYHBIX HCTOYHUKAX HWHPOpMaUuu (HAYYHO-TIOMYJIApHAs
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel HHTepHeta),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U (HOPM IPECTABICHUS, KPUTHYECKH OLEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynHMpOBaTh 3ampockl M HPUMEHSTH pPazIMYHbIE METOJbl NMPH IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOM /1JIs BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

pUOOPETaTh OMBIT MCIIONB30BaHMS WH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAJIbHYIO (hOpMY MpecTaBieHus: HHPopMauuu (CXeMBl,
rpaduKu, TuarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAy4YHBIH S3BIK B KAyeCTBE CpPEACTBa MpH paboTe € XUMHUYECKOU
uH(popMmaruend: MPUMEHATh MEXKIpEAMETHbIC ((QU3MYecCKue W MaTeMaTUYeCKHe) 3HaKu |
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJITHOCTH.

KomMmyHUKaTHBHBIC YHHBEpCaTbHbIC ydeOHbIC TEHCTBUS:

3aJ1aBaTh BOIIPOCHI MO CYILECTBY OOCY>KIaeMON TeMbI B XOJe AHaora U/Uiu JUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYIHUPOBATh CBOU IMPEIUIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIATh C MpE3eHTaLUe pe3yIbTaTOB MO3HABATEILHON JEATENIbHOCTH, MOTYyYSHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBIIOJHEHUH XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl O HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanuzanuy y4eOHOro MpoeKkTa, M (OpMYyIUPOBaTH BHIBOJABI MO pe3yJbTaTaM IpPOBEAEHHBIX
UCCIIEIOBaHMI ITyTEM COTTIaCOBAHMS MO3UIIHI B X0/1€ 00CYXKIEHUS 1 0OMEHA MHEHUSIMH.

PerynsaTuBHble yHUBEpCaIbHbIE yUeOHbIE 1EHCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIbHYIO JEATEIBHOCTD,
onpezenss e€ Uenu U 3a/add, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeUiaraéMblii aroOpuT™M JIEHCTBUN TpPU BBHIOJHEHUN YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosiee A(HEKTUBHBIN CIOCOO UX pEIICHUs ¢ YIETOM TOJYYCHHUST HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEILHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOGHMSI Kypca OOpa3oBaHHs BKIIOYAIOT CHEHU(pHYECKHE
HAy4YyHbIC 3HAaHUSA, YMEHUA U CIOCOObI JEHCTBUII 1O OCBOCHHWIO, HHTEPIpPETAUN U
peoOpa3oBaHUIO0 3HAHUM, BUJIBI IEATEIHHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHWA B Pa3MYHBIX YYEOHBIX CHUTYalMsIX, a TaK)X€ B PEATbHBIX >KU3HCHHBIX CHUTYaIUsX,
CBSA3aHHBIX C XUMHUEH.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «[IpakTUKyM 10 XUMUN» OTPAKAIOT:

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUI, KOTOPask BKIOYAET: OCHOBOIIOJIATaloIIHe

c(hOpPMUPOBAHHOCTh YMEHHIA: BBISIBIISITh XapaKTEPHbIE MPU3HAKU TIOHATHH, yCTaAHABITUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS [TPU OMMCAHUHU COCTAaBA, CTPOCHUS U
CBOWCTB HEOPTaHUYECKUX COCIMHEHNUN;

c(hOpPMHUPOBAHHOCTb YMEHU:

c(OPMUPOBAHHOCTh YMEHHS OIPENeISITh BHJ XUMHUYECKOW CBSI3U B OPraHUYECKHX
coeMHEHUX (KOBaJeHTHAas U MOHHAS CBA3b, G- U M-CBSA3b, BOJAOPOIHAS CBS3b);



c(OPMHPOBAHHOCTh BIAJICHUS CHUCTEMOW 3HAHUH O ECTECTBEHHO-HAYYHBIX METOIax
NO3HAHUS — HaOJIONEHUHM, W3MEPEHUM, MOJEIUPOBAHUM, OSKCIIEPUMEHTE (peaJlbHOM U
MBICIICHHOM) M YMEHUS IPUMEHSTh 9TH 3HAHUS;

C(OPMHPOBAHHOCT ~ YMEHHUS IPUMEHSATb OCHOBHBIE ONEpalMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHaIM3 WM CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTH3aIMIO, BbISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — /JIs1 U3Y4YEHUs CBOMCTB BEIIECTB U XMMUYECKUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHIA: BBISBIATH B3aUMOCBSA3h XMMUYECKUX 3HAHUI C MOHATUAMHU
U NpPEICTAaBICHUAMU JpPYTUX €CTECTBEHHO-HAyUHBIX NPEIMETOB A 0ojee OCO3HAaHHOTO
NOHMMAaHMs CYIIHOCTH MaTepHaIbHOIO €IMHCTBA MHUPA, UCIOIb30BaTh CUCTEMHBIC 3HAHUS MO
OpPraHUYeCKON XUMMHU U1l OOBSICHEHHS U MPOTHO3MPOBAHUS SIBJICHUMN, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

C()OPMHPOBAHHOCTb YMEHMH: MPOBOAUTH pAcCU€Thl MO XUMHUYECKUM (dopMmyiaaM U
YPaBHEHHUSIM XUMHYECKUX PEaKLUil C MCMOJb30BaHHEM (HU3MYECKUX BEIMYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BELIECTBA), XApaKTEPU3YIOIIMX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHUI0O XUMHUYECKOH (hOpMyJIbl BELIECTBA IO W3BECTHBIM MAaCCOBBIM JOJSIM
XMMHYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPAHHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI1: MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATh C MO3ULIUI
9KOJIOTUYECKON 0€30IIaCHOCTH TOCIEACTBUA OBITOBOM M IPOU3BOACTBEHHON J€SATEIBbHOCTH
YeloBeKa, CBSI3aHHOM ¢ mepepadOTKON BEUIeCTB, HCIOIb30BaTh IMOJTYYEHHBIC 3HAHUS JUIS
IPUHATHUS TPAMOTHBIX PEIIEHUI MPo0JieM B CUTYalUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHUHN: CAaMOCTOSATENILHO IJIAHUPOBATH U MPOBOIUTH XUMHUYECKUH
9KCHEPUMEHT (IIOJIY4YEeHUE M U3yYEHUE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBEHHBIE PEaKIUH
YTJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KHCIOPOJACOACPIKALINX OPTaHUUECKUX BEIIECTB, peIICHHE
9KCHEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAaHUIO OPIraHUYECKHUX BELIECTB) C COOII0AEHUEM IIPAaBUIT
Oe3omacHOro oOpalleHus ¢ BELECTBaMU U J1abOpaTOpHBIM 000pyaOBaHHEM, (OPMYIHPOBATH
LeNIb MCCIEIOBAHUSA, MPEACTaBIATh B pa3IMYHOM (QopMe pe3yabTaTbl SKCIEPUMEHTA,
aHaAJTM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTb YMEHUM:

coOII0IaTh MpaBHiia SKOJOTMYECKH I1eJIeCO00pa3HOTo MOBEACHUS B OBITY M TPYIOBOM
NEeSITEIbHOCTH B LEISIX COXPAHEHUS CBOETO 37I0POBbS, OKPYXKAIOWIEH HPUPOJHOM Cpelsl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHUS Ha JKUBbIE OPraHU3MBbl ONpPENEIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIci nokazarens [T1K;

aHAJM3UpPOBaTh  LIE€1€COOOPAa3HOCTh  IPUMEHEHHsS  OpPraHMYECKMX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOLICHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IEICHANPABICHHBIA MOUCK XUMHUYECKOMN
UHPOpPMALUK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBod uHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKM aHAIU3UPOBATh XMMUYECKYIO
uHopMalrio, nepepadarbiBaTh €€ U UCIOIB30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4en.

COJAEPKAHUE YYEBHOI'O KYPCA «(ITPAKTUKYM 11O XUMHUHN»

Pasznen 1. BBenenue. Pacuyersl mo XumuueckuM (popmyJiam

enp u 3agaun Kypca. Tumbl pacdeTHbIX 3aaa4. OCHOBHbIE (U3HUECKUE U XUMHYECKHE
BennurHbl. OOIIMe MOAXOAbl K aHAIM3y YCIOBHS, PEIICHUI0 U OGOPMIICHHUIO pEIIeHUs 3ajady.
OcHoBHbIE GOPMYITBI ISl PEIICHUS 3a/1a4.

Brruncnenus ¢ MCHoab30BaHUEM MOHATHN «KOJUYECTBO BEIIECTBA», «IUCIO ABOraapo»,
«MOJISIpHBIN 00beM razay. OnpeaeneHre MacCOBOM JIOIH JIEMEHTA.

OnpeneneHre MaccoBOM NTOM d3JieMEHTa B BemiecTBe. OrnpeneneHne OTHOCUTEIbHOU
IUIOTHOCTH Ta3a. OnpeneneHue MOIeKyIsIpHON (OPMYITBI BEIIECTBA MO pe3ybTaTaM aHau3a.



Paszneua 2. I'azoBble 3aKk0oHBI. CMecH ra3oB

OrnpeneneHne OTHOCHUTENBHOM IUIOTHOCTH ra3a. PacdeTsl C HCIOIb30BAHMEM Ta30BbIX
3akoHOB boitnsa-Mapuotra u I'eii-JItoccaka n ypaBHenust MenneneeBa-Knaneiipona. O0bemMHbIe
OTHONIEHUS Tra30B MPU XUMUYECKUX peakuusx. CMecu razoB. MoisipHasi Macca ra3oBOM CMECH.
OObeMHas 1 MaccoBas JI0JIs Ta3a B CMECH.

Pa3nes 3. CkopocTh XUMH4YECKHUX peakiuii. XuMHUYecKoe paBHOBeCHe

CKOpOCTh XMMHYECKHMX PpEaKIHi, 3aBUCUMOCTb CKOPOCTH PEAKLUU OT KOHIEHTPALUU
BCIICCTBA, TCMIICPATYpPbl U  HOABJICHUA. XUMHUYECKOE PaBHOBCCHUEC, YCIOBUA CMCHICHUA
xumudeckoro pasHoBecus. [Ipunnun Jle-Illarenbe.

Paznen 4. PacTtBopsl

CriocoObl  BBIpa)KEHUS KOHIIEHTPAIMU pPACTBOPOB (MaccoBas JOJsi PACTBOPEHHOTO
BEIIECTBa B PacTBOPE, MOJISIPHASL KOHIIEHTpaIKs.). Boruncienne MaccoBoit 10U pacTBOPEHHOTO
BEIIIECTBA B pacTBOpe, MOJIIipHOCTUA. CrOCOOBI pelIeHus 3a71a4 Ha paCTBOPHI C TOMOIIBI0 PUCYHKA
«CcTakaHa».  BpluncieHne MaccoBOMl JOAM PACTBOPEHHOIO BEUIECTBA B pPACTBOpPE IMpH
JIOTIOJIHUTEILHOM BBEJEHUU BOJbI MM TBEPAOIO BELIECTBA. 3a/1aud Ha ONMPEEICHUE MacCOBOM
JIOJIA PACTBOPEHHOIO BEIIECTBA B PACTBOPE, IOJIYYEHHOM IIOCIE CMEIIMBAHUS PAcTBOPOB
pa3IMYHOM KOHUEHTpAaUUW. BpluucieHne MaccoBOM [JOJM  PACTBOPEHHOI'O  BEIIECTBA,
o0Opa3oBaBIIETOCsT B pe3yibTaTe B3aUMOJEHCTBUS PACTBOPEHHOTO BeLIECTBA C BOJOH.
Broiuucnenuss maccoBoil gonu  cepHol  kMChIOoThl M okcwaa cepsl (V) B oneyme.
Kpucramnoruapatel. OnpeneneHrue MacCOBOM JOJM PAaCTBOPEHHOTO BEUIECTBA B PACTBOPE,
MOJIYYEHHOM IPU PACTBOPEHUHU KpHUCTauioruapara. PactBopumocTts BemiecTB. HeHachIeHHBIH,
HACBIIICHHBIN, IEPEHACHIIICHHbI pacTBOp. PemieHune 3agad ¢ MCHOJIB30BAaHUMEM [JAHHBIX O
pacTtBopuMOCTH BemecTB. OnpeerneHne MacChl KpUCTAJIM30BABIIIETOCS BEILIECTBA B PE3YJIbTaTe
OXJIQXJECHUS PacTBOpa.

Pazgen S. Boluncienusi 10 XuMHYeCKHUM YPABHEHUSIM

Omnpenenenue cocraBa oOpasyromieiics conu. OmpeneneHue cocraBa CMEcCH,
00pa3yromuxcs CpeaHUX U KUCIBIX cojiel. PacueTsl mo n3amenennto Maccol (“IlmactuHkm’™)

Onpenenenne MmaccoBoii  (00BEMHOI) J0MM  BBIXOAA MPOAYKTOB  pPEAKLUU B
MHOTOCTAIUHHBIX MPOIECCAX.

Pemenne KOMOMHUPOBAHHBIX 3a/1a4.

3aueTHoe 3aHATHE 10 TeMe «BbluncieHns Mo XUMHUYECKUM YPaBHEHUSIM

Pa3znen 6. Boiuncienusi coctaBa cMeceid HCXOMHBIX MJIM MOJYYeHHbIX BellleCTB

Ompenenenue coctaBa CMECH, MOJYYEHHOW MPH HEMOJHOM Pa3JIOKEHUU HCXOTHOTO
BEIICCTBA.

Ompenenenne cocraBa CMECH, B KOTOPOM OJHO W3 HCXOJHBIX BEIIECTB, BCTYINAET B
PEaKINIO C COOTBETCTBYIOIIUM PEareéHTOM.

OHpeﬂeneHHe coCTaBa CMCCH UCXOAHBIX BECIICCTB, I10 U3BECTHBIM KOMIIOHCHTaAM peaKuHﬁ,
MPOTEKAIONINX MapalIeIbHO.

Pemenne KOMOMHUPOBAHHBIX 3a/1a4.

O06001IeHnEe MO KYypCy



TEMATHYECKOE INTAHUPOBAHHE

11 KJIACC
KonnuectBo yacoB DIIEKTPOHHBIE
No HaumenoBanue pa3ienoB u TeMm (urdpoBkIe) .
KonTtponbsnsie | [IpakTuyeckue BocnurarensHbIi nOTEHIMAI
n/m IPOrpamMMBl Bcero oOpa3oBaTebHbIE
paboThI paboThI
pecypcesl

Paznen 1. BBenenue. Pacdersl no xummueckum popmysiam

11

Tunel pacuetHbIx 3a7a4. OCHOBHBIE
¢bu3MUecKre M XMMUYECKHE BEINIHNHBI.
OO11re moaXoAbl K aHAIN3Y YCIIOBUS,
pereHuto u 0(hOPMIICHHUIO PEIICHUS
3agad. OcHOBHBIE (POPMYIIBI IS
penieHus 3a1a4d

https://resh.edu.ru/

https://oblakoz.ru/

1.2

BBI‘-II/IC.HGHI/IH C UCIIOJIB30BAHUECM
MOHSATHH «KOJUYECTBO BEIIECTBAY,
«4UCI0 ABOTAIPO», «MOJSPHBIMA
o0beM razay. OnpeneneHne MaccoBOH
JIOJIU DJICMEHTA.

Onpenenenne MacCoOBOM JTOJIN
anemMeHTa B BenlecTBe. Onpeaenenue
OTHOCHUTEJIBLHOH IIJIOTHOCTH Ta3a.
Onpenenenne MOJIEKYISIPHOI
(hopMyIIBI BEIIECTBA MO PE3YIbTaTaM
aHajau3a.

https://resh.edu.ru/

https://oblakoz.ru/

Uroro no pazneny

Pasznea 2. . I'azoBble 3akoHbI. CMecH ra3os

2.1

Ornpenenenre OTHOCUTEIbHON
IJIOTHOCTH ra3a. PacueTsl ¢
WCII0JIb30BAaHUEM Ta30BbIX 3aKOHOB
boitns-Mapuotra u I'eit-JIlroccaka u
ypaBHeHus MenneneeBa-Kianeiipona

https://resh.edu.ru/
https://oblakoz.ru/

- popMuUpOBaHUE CTPEMIICHUS
K IIOJIy4EHHUIO 3HAaHUH;

- (hopmupoBaHUe KYIbTYpHI
3I0pOBOTO 00pa3a KU3HU;

- popMuUpOBaHUE HABBHIKOB
0€30IMacHOTO TIOBEICHUS B
MPUPOIHO CpeJe;

- (opmupoBaHUE HABBHIKOB
0€30I1aCHOT0 IIOBEAECHUS B
Ype3BBIYAIHBIX CHUTYAITUSX;

- popMupoBaHUEC yBaKEHUS K
pe3ynbratam Tpya (CBoero u
IPYTHUX JIIO/ICH );

- (hopmupoBaHue
HKOJIOTHYECKOH KYIbTYpHI;

- (hopmupoBaHue
OTBETCTBEHHOT0, OEPEIKHOTO
OTHONICHUS K PUPOJIE,
OKpY>Kalolleu cpere;

- (opmupoBaHUE HABBHIKOB
OXpaHbl, 3aIIUTHI,
BOCCTAHOBJICHUS TIPUPO/IBI,
OKpY>KaloIleu cpeibl



https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/

OOBeMHbIE OTHOIIEHUS Ta30B IPU
XUMHUYECKUX peakuusix. CMecH razos.

2.2 | MomsipHast Macca ra30BOM CMECH. 5
OObeMHas U MaccoBas JI0JIs Ta3a B
CMECH.

HToro no pazneny 10

Paznen 3. CkopocTh XUMMYECKUX PeaKIMid.

XuMHuYecKoe paBHOBEC

ne

3.1

CKOpOCTh XMMUYECKUX PEAKIUH,
3aBHCHMOCTEH CKOPOCTH PEAKI[UU OT
KOHIIEHTPAIIUU BEIIECTBA,
TEMIICPATYPHI M JIABJICHUS

https://resh.edu.ru/

3.2

. XUMHUYECKOE PAaBHOBECHUE, YCIIOBUS
CMEILEHUS] XUMHYECKOTO PaBHOBECHS.
[Tpuniun Jle-Ilarense

https://oblakoz.ru/

Uroro no pazneny

Paznen 4. PacTtBopsl

4.1

CriocoObl BbIpaKEeHUsI KOHIIEHTPALUT
pacTBOPOB (MaccoBast 10
PacTBOPEHHOIO BELIECTBA B PaCTBOPE,
MOJIIpHasi KOHIIEHTPAIHSL. ).
Brrunciienne MmaccoBoit 101
pacTBOPEHHOIO BELIECTBA B pacTBOPE,
MoJsipHOCTA. CrOCOOBI pelIeHus
3aJla4 Ha PacTBOPHI C MOMOIIBIO
PUCYHKa «CTakaHa». Beruncienue
MacCOBOM J0JH pacTBOPEHHOTO
BELIECTBA B paCTBOPE IIPH
JIOTIOTHUTEIHLHOM BBEJICHUU BOJIbI UJTU
TBEPAOI0 BellecTBa. 3a/layl Ha
ONpeeICHUE MacCOBOM 10U
pacTBOPEHHOTO BELIECTBA B paCTBOPE,
MOJIYYEHHOM T10CJI€ CMEIINBaHUS
pacTBOPOB pa3IM4YHON KOHIIEHTPAIUH.

https://resh.edu.ru/

https://oblakoz.ru/



https://resh.edu.ru/
https://oblakoz.ru/
https://resh.edu.ru/
https://oblakoz.ru/

Kpucrannorunparel. Onpenenenue
MAaCCOBOM J0JIK PaCTBOPEHHOTO
4.2 | BemecTBa B pacTBOpE, MOJIYYCHHOM 8
MIPU PACTBOPEHUU KPUCTAJUIOTUIPATA.
PacTBopuMOCTb BENIECTB
HToro no pazneny 16
Pa3gen 5. BeluucjaeHus o XuMu4eCKUM 10
YPABHEHHSIM
Pa3gen 6. Boluuciaenusi cocraBa cMecei 10
HCXOJHBIX /M MOJYYEeHHbIX BelIeCTB
O06001IeHnE IO KYpCY 4
Peseps 2
OO11ee KOJIMYeCTBO YacOB | 68
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