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HOACHUTEJIBHASA 3AIIMCKA
[Iporpamma no yueObHOMy mnpeamery «lIpakTukym mo XUMUU» Ha ypOBHE

OCHOBHOTO 00111er0 00pa30BaHMs COCTAaBIEHA HA OCHOBE TMOJIOKEHHUM U TpeOOBaHU
K pe3yJibTaTaM OCBOEHHs 00pa30BaTEIbHOM MPOrpaMMBbI ¢ YUETOM (peepaibHOM pa-
Ooueli mporpaMmbl BociuTaHus U KoHIleNuy npemnoiaBanus y4eOHOro nmpeamera
«XUMHS», a TAKKE:

- ®enepanbHoro 3akona ot 29 nexadps 2012 r. Ne 273-03 «O6 obpazoBaHuU
B Poccuiickoii @enepanuny (C ”BMEHEHUSIMU U JOTIOJTHEHUSIMU );

- (penepanbHOro TOCYAAPCTBEHHOIO 00PA30BATENBHOIO CTAHAAPTAa OCHOBHOTO
oO1rero o0pa3oBaHus, yTBEPKACHHOIO MpukazoM Munnpocseuienus: Poccuu ot 31
mas 2021 r. Ne 287 (B pea. npuka3zoB Munnpocsenienusi Poccuu ot 18.07.2022 Ne
568, oT 08.11.2022 Ne 955, or 27.12.2023 No 1028, ot 22.01.2024 Ne 31);

- peaepanbHOil 00pa30BaTENbHON MPOrpaMMbl OCHOBHOI'O OOIIEro oopa3oBa-
HUS, YTBEpKI€HHOM npuka3zom Munnpocsemenus Poccun ot 18 mas 2023 1. Ne 370
(B pex. npukazoB Munmnpocemenus Poccun ot 01.02.2024 No 62, ot 19.03.2024 Ne
171, ot 09.10.2024 Ne 704);

- npuka3za Munnpocsernienus Poccun ot 5 Hos6ps 2024 1. Ne 769 «O06 yTBep-
KAeHUU (eaepasbHOro nepeyHs yueOHUKOB, TOMYIICHHBIX K UCIIOJIB30BAHUIO TIPH
peanu3anuu UMEIOIIUX TOCYIapCTBEHHYIO aKKpEAUTAINI0 00pa30BaTeNbHbIX MPO-
rpaMM Ha4aJbHOTO OOIIEr0, OCHOBHOTO OOIIETro, CPpeAHero obiiero ooOpa3oBaHus
OpraHu3alysIMH, OCYIIECTBISIONIMMUA 00pa30BaTENbHYIO AESTEIbHOCTD, U YCTAHOB-
JICHUU TPEeJIeTHHOTO CPOKa MCIOJIb30BAHUS UCKIIIOUEHHBIX YYEOHHKOB U pa3pado-
TAHHBIX B KOMIUIEKTE C HUMU YY€OHBIX TOCOOUID;

- npukaza Munnpocsemenust Poccuu ot 18 uronsg 2024 r. Ne 499 «O06 yTBep-
KICHUH (eepaIbHOTO MEePEYHs AIEKTPOHHBIX 00Pa30BaTEeNIbHBIX PECYPCOB, OMY-
IMIEHHBIX K UCMOJb30BaHUIO MPU PEANTN3alMi UMEIOLIUX IOCYIapCTBEHHYIO aKKpe-
JTUTAIIAI0 00pa30BaTEIbHBIX MPOTPaMM HayajJbHOTO OOIIEro, OCHOBHOTO OOIIETO,
CpeaHEro 00IIero 00pa3oBaHUsY;

- npukaza Munnpocsemenus Poccun ot 7 oktsa0Opst 2022 1. Ne 888 «O BHece-
HuU u3MeHeHui B [lopsiiok opraHu3anuu U OCyIIECTBIEHUsI 00pa30BaTENbHOM Je-
ATETFHOCTH TI0 OCHOBHBIM 00IIIe00pa30BaTEIbHBIM MpOTpaMMaM — 00pa30BaTEINb-
HBIM IPOrpaMMaM HadaJlbHOTO OOIIEr0, OCHOBHOTO OOIIET0 U CpeHero o0uiero 0o-
pa3oBaHMs, YTBEPKJICHHOTO NMPUKa3oM MuHHUCTEpCTBa MpocBeleHus Poccuiickon
Oenepanuu ot 22 mapta 2021 1. Ne 115»;

- YceraBa 'BOY «CII Ne 5 I'.O. MAPUVYIIOJIby» (HoBas penakiusi), yTBep-
KJICHHOTO MpuKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku JloHenkoi Hapomnoit
PecniyOnuku ot 1 utons 2024 r. Ne 969;

- YueOHoro mana cpennero oomiero oopazosanusi ' bOY «CII Ne 5T.0. MA-
PUVYIIOJIby na 2025-2026 y4eOHBIM oA

[Tporpamma paccuntana Ha 34 daca U OpHEHTHpPOBaHA Ha oOydJarommxcs 11



KJIaCCOB, MPEANOJIAraloImmx caasate EI'D nmo xumun. 3aHATHS NPOBOAATCS B TeUe-
HUeE Bcero yueOHoro roga no 1 yacy B Hegemto (34 yaca 3a ron).

Xumudeckoe o0pa3oBaHue, MOJIy4yaeMoe BBITYCKHUKaMH 00111e00pa3oBaTeib-
HOU OpraHu3aIuu, BJISIETCS HEOTHEMIIEMOMN YacThI0 UX 0OpazoBaHHOCTU. OHO Ciy-
KUT 3aBEPIIAIONIUM STallOM peajlu3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM
YPOBHE KIIFOUEBbIX LIEHHOCTEH, MPUCYIINX LEIOCTHON CUCTEME XUMUYECKOTI0 00pa-
30BaHUsl. DTHU LIEHHOCTH KacaroTCsl MO3HAHUSI 3aKOHOB MPUPOBI, (POPMUPOBAHUS
MUPOBO33PEHUS U 001 KyIbTyphl YEJOBEKa, a TAKKE IKOJIOTHUECKH 00OCHOBAH-
HOT'O OTHOUIIECHHSI K CBOEMY 3JI0POBBIO U MPUPOAHOM cpene. Peanusyercs xumuye-
CKOe 00pa3oBaHKe OOYYaIOIIUXCS Ha YPOBHE CPEHETO OOIIEro 00pa3oBaHUsl Cpei-
CTBaMH y4eOHOTO npeaMera «XUMusy», CoJAepKaHue U MOCTPOEHHUE KOTOPOTO Orpe-
JIeJICHBI B IPOTpaMMe MO XUMHUU ¢ YU4ETOM creluUKA HAyKU XUMUH, €€ 3HaUYCHUSI
B MIO3HAHUM TIPUPOJIBI U B MaTepUaIbHON )XKM3HU OOIIECTBA, a TAKXKE C YU4ETOM 00-
IUX IeJeH W TIPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6iiero oopasoBanus B Poccuiickoit deneparuu.

XUMHS KaK 2JIEMEHT CUCTEMBbI €CTeCTBEHHBIX HayK UTPAET 0COOYIO POJIb B CO-
BPEMEHHOMW IIUBUJIM3AIIMHU, B CO3JJaHUH HOBOM 0a3bl MaTepuaibHONU KylIbTypbl. OHa
BHOCHUT CBOH BKJIaJ] B (hOPMUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJIEHUSI, B CO-
3/1aHH€ LEJIOCTHOTO MPEACTABICHUS 00 OKPYXalolIeM MUpPE Kak O €JMHCTBE MpHU-
POJIbI U YeNloBeKa, KOTopoe (HOPMUPYETCS B XUMUU HAa OCHOBE TTOHMMAaHHS Belle-
CTBEHHOI'0 COCTaBa OKPY’KarOIIEr0 MUpPa, OCO3HAHUS B3aUMOCBS3U MEXAY CTpOe-
HUEM BEIIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTSMU MPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMU, XHMHs CTajia
HEOTHEMJIEMOM YaCThI0 MHUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBUEM YCIICITHOTO
TpyJa M KU3HHU KaX10T0 wieHa oOmectBa. CoBpeMeHHass XMMUS KaKk Hayka co3u/a-
TEJbHAs, KAK HayKa BBICOKMX TEXHOJIOTMW HAaNpaBlICHa Ha PEIICHHE TJI00ATbHBIX
po0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, YHEPTCTUICCKOM, TTH-
IIEBOM, IKOJIOTUYECKOM 0€30TaCHOCTH U OXPAaHBI 3I0POBBSI.

B cootBeTCTBHM ¢ OOIIMMU IEIAMHU U IPUHITAIIAMH CPETHETO 00IIero oopas3o-
BaHUS cojepkaHue Kypca «IIpakTHKyM MO XUMHUHM» OPUEHTHUPOBAHO MpPEUMYIIIE-
CTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIMIMUXCs, HEOOXOIUMYIO UM JIJIst
BBIPAOOTKHA MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIICITHOTO BKIIOUEHUS B )KU3HD CO-
1MyMa, MPOJODKCHHSI 00pa30BaHUs B Pa3UYHBIX 00JACTIX, HE CBSI3aHHBIX HETIO-
CPEJICTBEHHO C XUMHUEH.

CocrapisitoniuMu kKypca «[IpakTUKyM MO XUMHUWY SIBISIOTCA MPAKTUYECKHE
3HaHus Kypca «OOI1asi 1 HeOpraHu4ecKas XUMHUs», OCHOBHBIM KOMIIOHEHTOM CO-
Jep>KaHUsl KOTOPBIX SABJISIFOTCSI OCHOBBI HAYKW: CUCTEMA 3HAHUM MO0 HEOPraHUYECKOMN
XUMUU (C BKIIFOUEHUEM 3HAHUUN U3 00IIEeH XUMUU), TPOBEACHUE IKCIIEPUMEHTOB U
JNOTNIOJTHUTENbHASL cucTeMaTtn3anus 3Hannii. @opMHUpoOBaHUE TaHHON CUCTEMBI 3HA-
HUW MIPU U3YYEHUU Kypca 00ecrneurBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHO-
roo0pa3usi BEUIECTB HA OCHOBE OOIIUX MOHSITUM, 3aKOHOB U TEOPUN XUMUHU.



Crpykrypa coaepxkanus kypca «lIpaktukym no xumun» — «O0111as 1 Heopra-
HUYEeCKasi XUMUs» cPOpMHUpPOBAaHA B MIPOrpaMMe MO XUMHUHM Ha OCHOBE CUCTEMHOIO
MOoAX0Ja K U3YYEHUIO YUYeOHOro MaTepuasia U o0yciIoBIeHa UCTOPUUYECKH 0OOCHO-
BAHHBIM Pa3BUTHEM 3HAHUU HA ONPEICIEHHBIX TEOPETUUECKUX YPOBHSIX.

ITon HOBBIM yriioM 3peHus B Kypce «IIpakThKkyM o XuMHN» paccMaTpPUBAETCA
W3YUYEHHBIN Ha YPOBHE OCHOBHOTO 00I11€eT0 00pa30BaHUs TEOPETUUSCKUIN MaTepHral

U (HaKTOJIOTMYECKHUE CBEJICHHUS O BEIIeCTBAX U XUMHUUECKOH peakuuu. Tak, B yact-
HOCTH, B Kypce «O0111ast 1 HeOpraHu4ecKast XuMHUsi» 00 yqaronuMcs TPea0CTaBIIs -
€TCsl BO3MOKHOCTh OCO3HATh 3HAUCHUE TIEPUONUECKOTO 3aKOHA ¢ 00IIIeTeopeTnye-
CKHX U METOAOJIOTHUYECKUX TMO3UIIHM, TITy0XKe MOHITh UCTOPUUECKOE U3MEHEHUE
GbyHKIHI 3TOro 3aKOHa — OT 00001IaroIIel 10 OOBIACHSIONICH U MPOTHO3UPYIOIICH.

B mnane pemieHus 3amad BOCTIUTAHUS, PA3BUTHUS M COLMAIM3AIUM 00yUaro-
HIUXCSl IPUHATBIE TPOTrpamMMoi Mo Kypey «IIpakTukyM mo XuMum» moAX0/1bl K OTnpe-
JIEJICHUIO COZICPIKAHMS U TIOCTPOSHUSI PEIMETa MPeyCMaTPUBAIOT (HOPMUPOBAHNE
YHUBEPCAJbHBIX YUCOHBIX IEUCTBUMN, UMEIOIIUX 0A30BOE 3HAUCHUE JIJIS1 PA3IMYHBIX
BU/JIOB JICSITEILHOCTH : PEIICHHS MPOoOJIeM, TTOUCKa, aHalu3a U 00padoTku nHpopma-

IIUW, HEOOXOAUMBIX ISl MPUOOPETEHUS OTBITA MPAKTUYECKOW U HMCCIIEI0BATEIb-
CKOM JIeSITETbHOCTH, 3aHUMAIOIIIEH Ba)KHOE MECTO B IO3HAHUU XUMMUHU.

B npakTtuke npenogaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOT'O 00111ero o0pazo-
BaHUs, TaK U Ha ypPOBHE CpPeAHEro o01Iero oopa3oBaHus, PU ONPEIEICHUH COIep-
KATEIbHON XapaKTepUCTUKU LEJIEH U3ydeHUsl IPeAMETa HAPABICHUEM TIEPBOCTE -
NEHHOM 3HAYMMOCTH TPATUIIMOHHO NPU3HAETCA (HOPMHUPOBAHNE OCHOB XUMHUYECKOM
HAyKU Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON AESTEIHbHOCTH
YEJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYPHI.

C MeToIM4eCcKOl TOUKH 3pEHUs TaKOM MOJXOJ K ONPEICIICHUIO 1IeJiel u3yye-
HUS NIPEIMETA SIBISETCS BIOJIHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU LIEJISIMU n3ydeHus: kypca «IIpak-
TUKYM 110 XUMHUK» ABJISIOTCS:

e (QopMHpOBaHME CHCTEMBl XHUMHUYECKHMX 3HAHMH KaK Ba)KHCHIICH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHON KAPTUHBI MUPa, B OCHOBE KOTOPOU
JeXKaT KIF0YeBbIE IOHATHS, (yH/IaMEHTAIbHbBIE 3aKOHBI M TEOPUH XUMUH,
OCBOCHHME SI3bIKa HAYKH, YCBOCHHE U ITOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHnIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHMe ¥ pa3BUTHE TPEACTABICHUH O HAYYHBIX METO/aX
MO3HAHUS BEMIECTB M XUMUYECKHX PEaKIUWd, HEOOXOAMMBIX IS
NpUOOPETCHNS] YMEHUI OPUEHTHPOBATHCS B MUPE BEIMIECTB U XUMUIECKUX
SIBJIEHUM, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCEIHEBHOU
KU3HU;

® pa3BUTUE YMEHUM U CIOCOOOB  NESITENBHOCTH, CBSI3@HHBIX C
HaOJIOJIGHHEM W OOBSCHEHHMEM  XMMHYECKOTO  SKCIIEPUMEHTA,



coOJIr0IcHUEM ITPpaBUJI 0€30MMacHOr0 0OpaIleHus C BeIlIeCTBaMHU.

Hapsiny ¢ atuM, conepxaTtenbHas XapaKTepHUCTHKA ILeJIeH U 3a/1ad U3ydeHUs
npeaMeTa B MporpaMmMme Kypca yToUHeHa U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HO-
BBIMU MPUOPUTETAMHU B CUCTEME CpeJHero ooduiero oopazoBanus. CerogaHs B mpe-
MOJaBaHUM XUMHUU B OOJIBIIEH CTENEeHW OTAAETCS MPEANOYTEeHUE MPAKTUYECKOU
KOMIIOHEHTE CcoJiepKaHusi 00y4YeHHUs, OPUEHTUPOBAHHON HA IMOJTOTOBKY BBIMYCK-
HUKa 00Ieo0pa3oBaTeIbHOM OpraHU3allvy, BIaJCIONero He HAOOpOM 3HAHUH, a
(GyHKIIMOHAIBHOM TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSAMH aKTUBHOTO T10-
Jy4eHUs 3HAHUH U IPUMCHCHUS MX B PEaTbHOM KU3HU JIUIS PEIICHUS MTPAKTUUECKUX
3ajay.

B cBsi3u ¢ atuM 1ipu u3ydeHuu kypca «lIpakTukym 1o XuMum» JOMUHHUPYIO-
1iee 3HaUYCHHE MPUOOPETAIOT TaKUe 1IETU U 3a/1a4d, KaK:

e ajanTarus oOyYarolmUXcs K YCJIOBHUSIM JHHAMHUYHO Pa3BUBAIOIIETOCS
Mupa GOpMUPOBAHUE UHTEIUICKTYaIbHO Pa3BUTONM JTUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITCIBHOMY MPHUHSITUIO
I'PaMOTHBIX PEIICHUHA B KOHKPETHBIX )KM3HCHHBIX CUTYAIUAX, CBA3aAHHBIX
C BEIIIECTBAMU U UX MPUMEHCHUEM;

e (QopmupoBaHre Yy OOyYalOmMMUXCS KIHOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHI[MI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAUEHHUE NJIsi Pa3InYHBIX
BUJIOB JIESATEIBHOCTHU: pEIIeHUs MPpoOJIeM, MOUCKa, aHalu3a U 00paboTKH
uHpopMaIK, HEOOXOAUMBIX ISl MPUOOPETEHUs OIbITa NEATEeIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE€ MECTO B IMO3HAHUM XUMHH, a TaKXKe s
OLICHKU C TO3WIUNA SKOJOTUYECKON OEe30MacHOCTH XapakTepa BIUSHUS
BEIIECTB U XUMHUYECKUXIIPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO
cpeny;

® pa3BUTHE TIO3HABATEIbHBIX  HHTEPECOB, HWHTCIUNICKTYalIbHBIX U
TBOPYECKUX CrOoCOOHOCTEM o0ydJaromuxcs: CITOCOOHOCTH
CaMOCTOSATEIILHO PUOOPETATh HOBBIC 3HAHUSA 110 XUMUHU B COOTBETCTBUU
C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIb30BAaThb  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTMM IS TOMCKAa W aHalu3a y4eOHOU u
HAYYHO-TIONYJISIPHON WH(GOPMAITMN XUMUUECKOTO COJEPIKAHNUS;

e (QopMmupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIICHUS, Ha0II01aTEIbHOCTH, cOOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, IPHU
TUTAHUPOBAHUU U TIPOBEICHUH XUMUYECKOTO IKCTIEPUMEHTA;

® BOCOHUTAaHUE Yy OOYy4YaIOIIUXCS YOEKIEHHOCTH B TYMAHUCTUYECKOM
HAIIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJIM B PEIICHUU TJIOOATBHBIX
npoOjieM  palMOHAIBbHOIO  MPUPOAONONB30BAHUSA,  IOMOJTHEHUS
SHEPreTUYECKUX PECYpPCOB M COXPAHEHWS MPUPOJHOIO PaBHOBECHS,
OCO3HAHUS HEOOXOANUMOCTH OEPEKHOT0 OTHOILIECHHUSI K TPUPOJIE U CBOEMY
3I0POBBIO, a TAKKE MPUOOPETEHUSI OMBITA UCTIOJIb30BAHUS MOTYYEHHBIX



3HAHUM AJI IPUHATUS TPAMOTHBIX pCHIeHI/Iﬁ B CUTyallMAX, CBA3aHHBIX C
XUMHNYCCKHUMU SABJICHUAMU.

COIJEPKXAHME OBYUEHUSA
11 KJIACC
Tema 1. BBenenue. Teopernueckue ocHOBBI 06mieit xumumn. (4 gac)
OO61mue TpeOoBaHUs K PEIICHUI0 XUMUYECKUX 3a/1ad. DJIEMEHThl MaTeMaTUKHU

B xumuu. Mexaynaponanas cuctema eaunui (CH). Csa3bp Mexy pU3NKO-XuMUYe-
ckumu BennuuHaMmu. CriocoObl perieHus 3a1ad.

Tema 2. 3agaun Ha ra3zoBble 3aKoHbI. (10 yac)

["a30BbIE 3aKOHBI: 3aKOH ABOTAJIPO U €T0 CIEJCTBUS; OOBESTUHEHHBIN ra30BbIN
3akoH boing-Mapuorra u I'eii-JItoccaka. YpaBHenue MenneneeBa-Knaiinepona.
[InoTHOCTH Ta3a, OTHOCUTENbHAS TUIOTHOCTh. HopmanbHBIE YCIOBUS U YCJIOBHS
OTJIMYHbIE OT HOpMajibHbIX. COCTaBJICHHME U MCIOJIB30BAHHE AJITOPUTMHUUECKUX
IIpEAIIMCaHNM.

3ajaun Ha COOTHOIICHUE OCHOBHBIX XapaKTEPUCTHK ra30B.

3ajaun Ha HAXOXKJACHUE MOJISIPHOM MacChl CMECH Ta3oB.

3a/1aun Ha HAXOXKJICHHE COCTaBa CMECH T'a30B 0 MOJISIPHOM Macce.

3aj1aun Ha CMECH T'a30B.

3amaun Ha omnpeaencHue o0bEMHON gomu (%), wmombHON gomu (%)
KOMIIOHEHTOB I'a30BOM CMECH.

3ajaun Ha HAXOKJEHHUE COCTaBa ra30BOil CMECH MOCIIE PEAKINU. 3a-

JauM Ha U3MeHeHue o0bEMa ra3oBOi CMecH B pe3yJIbTaTe PEaKIUu.

3amadn Ha O30HUPOBAHHBIN KUCIOPOL.

3agayu Ha TOPEHUE TOTLJIUBA.

CMelaHHble 3a1a4u

Tema 3. PacuéTnl mo ypaBHeHusiM peakuuii (8 gac)
PacueTsl Mo ypaBHEHUSIM peakilMii, €CIIM OJHO U3 BEIIECTB B3ATO B U30bITKE. Ormpe-

JEeJICHHWEe cocTaBa coiu (Kucias WM CpeAHss) MO MaccaMm  BEIIECTB,
BCTYIAIONIUX B peakunio. Penienne 3a1ay, pacKpbIBaloIuX 00pa30BaHUE KHUCIIBIX U
cpenHux cojeit GochopHOI KUCTOTHI.

Onpenenenue coctaBa JBYX-TPEXKOMIIOHEHTHOM CMECH MO MaccaM BEIECTB,
00pa3yIonmxcsi B X0/I€ OJHOW WJIM HECKOJIBKUX peakiuil. 3a1aun Ha Oompe/ecHue
cOCTaBa COJIeH MPU PEAKUUSIX CAMOOKHCIECHHSI-CAMOBOCCTAHOBIICHUS. 3aJayd Ha
anektposin3. CoCTaBlI€HUE U KCHOJb30BAHHE AITOPUTMUYECKUX MPEINUCAHUM.
CwmenianHble 3a/1a4u.

Tema 4. KonuenTpanusi pacTBopoB. (7 4ac)

BoipaxeHue coctaBa pacTBOPOB: MaccoBasi J0JIsl, MOJISIpHAsT KOHUEHTPALUS.
Boluncnenue maccbl pacTBOPEHHOI'O BELIECTBA W PACTBOPUTENIS JJIsl IPUTOTOBIIE-
HUS ONpeAesieHHOM wmacchl (WM 00bEMaA) pacTBOpa € 3aJaHHOM KOHIIEHTpa-
uuei. PactBopumocts. PacueTsl Ha OCHOBE MCHOJIb30BaHUS I'PaUKOB pacTBOPHU-



Moctu. Beruucnenue pH pactBopoB. Pacuetsl mo ¢opmMynam BemiecTs, cojaepka-
IUX KpUCTAUIM3alMOHHYI0 Boay. CocTaBieHHE W UCIOJIb30BAHHE AJTOPUT-
MUYECKUX npeanucanuil. CMenianHble 3a/1auu.

Tema 5. 3axaun mo oprannyeckoii xumum (5 yac)

Haxoxpaenue hopmy, eciiv ©3BECTHBI MAaCCOBBIE J0JIM SJIEMEHTOB. 3a/lauu Ha
onpenenenue Gopmys, €CIu U3BECTHBI MACChl UM 00BEMBI IPOYKTOB CTOPaHUSI.
3amaud C WCMOJB30BAaHUEM CXEM TMPEBpAIlCHUN OpPraHWYECKUX COCAUHEHUH.
OKCIepUMEHTAJIbHBIC 3a/lauM: MPOBEJICHUE «MBICICHHOTO 3KcrnepuMmeHTa». CMme-
IIaHHBIC 33J1a4U.

MesknpeaMeTHbie CBS3H.

Peanuzanus mexnpeaMeTHBIX CBs3ed npu u3ydeHuu Kypca «llpaktukym
no xuMum» B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOIb30BaHUE KaK OOIIUX ecTe-
CTBEHHO-HAaYYHBIX TMOHSATHM, TaK W MOHITUHU, SBISIONIMXCS CUCTEMHBIMU JISI OT-
JIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

Obwue ecmecmeeHHO-HAYYHbIe NOHAMUSA: HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIN3, CUHTE3, KJIacCU(UKAIUs, IEPUOTUIHOCTh, HAOJIOICHHUE, IKCIIEPH-
MEHT, MOJISJTUPOBaHUE, U3MEPECHUE, SBIICHHE.

Qu3uxa: Matepus, SHEPTUs, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, paJIuOAKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIeCTBA, (PU3NYECKUE BEIMUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonozus: xnetka, opranusm, 3xKocucTema, ouocdepa, Makpo- 1 MUKpOdJie-
MEHTBI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3MeE.

T'eoepacghus: Mmunepaibl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMIAEMbIE, TOTUIUBO,
peCypCHI.

Texnonozus: XuMHUYECKasi MPOMBIIIJIEHHOCTh, METaJUIyprusi, IPOU3BOICTBO
CTPOUTENbHBIX MATEPHUAJIOB, CEIbCKOXO3SIICTBEHHOE NPOU3BOACTBO, MHILEBAs
IIPOMBIIIEHHOCTH, (papMaleBTHUECKasi MPOMBINIIIEHHOCTD, MTPOU3BOJICTBO KOCME-
TUYECKHX TMpPEnapaTtoB, NPOU3BOACTBO KOHCTPYKLIHMOHHBIX MAaTEpHaJIOB, 3JEK-
TPOHHAS] TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI KYPCA
«ITPAKTUKYM 11O XUMUN»

Nzyuenue kypca “IlpakTukym mo Xxumun Ha YPOBHE OCHOBHOTO 001IEeTo 00-
pa3oBaHUsl HAIPABJICHO HAa JOCTHXKEHHUE JIMYHOCTHBIX, METAIPEAMETHBIX U TpEH-
METHBIX 00pa30BaTENbHBIX PE3YyJIbTATOB

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OOydaro-
IIUMHUCS] TPOTPaMM CpeJIHEro 00111ero o0pa3oBaHusi (JUYHOCTHBIM, METANpPEIMET-
HBIM U MPEeAMETHBIM). HaydHO-MeTOIu4ueCcKOl OCHOBOM ISl pa3pabOTKu IJIaHUpYye-
MBIX PE3YJIbTATOB OCBOEHHUS MPOTrpaMM CpeAHEro oOIero oOpa3zoBaHUsl SABISIETCS
CUCTEMHO-JEATEIbHOCTHBIN MOJXO/I.



B coOTBETCTBHM C CHCTEMHO-IESATENBHOCTHBIM MOAXO0JA0M B CTPYKTYpE JIMY-
HOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeIMeTa « XUMUs» Ha YPOBHE CPEAHETO OOIIEro
00pa30BaHUs BBIJEIEHBI CIEYIOLIME COCTABIISIOIIME:

OCO3HAHUE O0YYAIOIIMMUCS POCCHUICKOU TPa)KJaHCKOW HUJIEHTUYHOCTH — TO-
TOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH YU CAMOOIIPEIACIICHUIO;

HaJIM4YMEe MOTUBAIIMH K O0YUEHHUIO;

LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUU JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TpaJuLuid 6a30BOM HAyKU XUMMHH;

TOTOBHOCTbh M CIOCOOHOCTh 00YYarOIIMXCsS PyKOBOJICTBOBATHCS B CBOEH Jies-
TEJIbHOCTU LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, NMPUCYIIMMHU LEJOCTHOU CH-
CTeME XUMHUYECKOro 00pa30BaHMUs;

HaJIMYME MPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH JKU3HEHHBIC IIJIAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUSA Kypca «lIpakTukym 1Mo XumMum» AOCTHUra-
IOTCSl B €JUHCTBE Y4€OHON M BOCIUTATEIBHOMN AESTEIHHOCTH B COOTBETCTBUH C Ty-
MaHHUCTHYECKUMH, COLUMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH U
ujealaMi POCCUMCKOTO IPakKJaHCKOro OOIecTBa, MPUHITHIMU B OOIIECTBE HOP-
MaMU U MpaBUjIaMu MOBEJIEHHUs, CITIOCOOCTBYIOIMMU MIPOLIeccaM CaMOIO3HAHUs, ca-
MOPAa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI JINYHOCTH 00YyYaIOLIUXCS.

JIM4HOCTHBIE pPE3yJbTAaThl OCBOCHHS Kypca OTpakaloT CHOPMHPOBAHHOCTH
OTIbITA MO3HABATEIHHOM U MPAKTUYECKOM JeATEeIbHOCTH 00YYaIoUXCsl 10 peannsa-
IIUU TIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUSI

OCO3HaHMS 00YUYAIOIIUMHUCS CBOUX KOHCTUTYIITMOHHBIX MPAB U 00SI3aHHOCTEH,
YBAXKECHUS K 3aKOHY U IPABOIIOPAIKY;

IIPEACTABIIEHUS O COLUAIIBHBIX HOPMaxX U MPABUJIaX MEKIMYHOCTHBIX OTHO-
IIEHUH B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESITEIILHOCTH TIPHU CO3/IaHUU Y4e0-
HBIX MPOEKTOB, PEIIEHNN Y4eOHBIX U TTO3HABATEIBHBIX 337124, BHITIOJTHEHUN XUMH-
YECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ TPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apry-
MEHTHI IPYTUX MPU aHATN3€ PA3JIUYHBIX BUJOB YI€OHOU NEATEIHHOCTH;

2) NIAaTPHOTHYECKOTO BOCTIMTAHMS .

LIEHHOCTHOTO OTHOILIEHHS K HWCTOPUYECKOMY M HAy4HOMY HaCIEIUIO
OTEUYECTBEHHON XMMUH;

YBO)KEHUS K TPOIlecCy TBOPUECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
IIPUMEHEHUSI XMMHUH, OCO3HAHUA TOTO, YTO IOCTMIKEHHS HAYKH €CThb PE3yJIbTaT
JUTUTENbHBIX HAOII0IEHUM, KPOMOTIUBBIX SKCIIEPUMEHTATbHBIX TOMCKOB, TOCTOSIH-
HOT'O TPY/Jla YYEHBIX U NMPAKTHUKOB;

MHTEpeCca U NMO3HABATENIbHBIX MOTHBOB B ITIOJyYEHUH U NTOCJIEAYIOIIEM aHAIN3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;
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3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS : HPAB-

CTBEHHOTO CO3HAHUS, ’TUYECKOTO ITOBEICHNUS,

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBSI3aHHBIC ¢ XUMHUYCCKUMU SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPATbHO-HPABCTBCHHBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHHUBAaTh CBOE IMOBEJCHHWE W IOCTYNKH CBOMX TOBApHUIIECH C
MO3UIIMH HPABCTBCHHBIX W IPABOBBIX HOPM W OCO3HAHUE ITOCJICICTBUN ITUX
MTOCTYITKOB;

4) opMupoOBaHHS KYJbTYPbI 3I0POBbSI:

MOHUMAaHHUsI LIEHHOCTEH 3710pOBOTO M Oe30macHOro odpasa >KU3HU, HEOOXO 11 -
MOCTH OTBETCTBCHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUYECKOMY M TICUXHYE-
CKOMY 3JI0POBBIO;

coOJIrO/ICHUsT TIpaBUJl OE€30MacHOro0 OOpallleHus C BEHIECTBaMH B OBITY,
TIOBCETHCBHOM JKU3HH M B TPYJI0BOH JCATCIIBHOCTH;

TIOHMMAaHMS [IEHHOCTH TPAaBWJI HHIUBHIYAITBHOTO ¥ KOJUIGKTHBHOTO Oe301mac-
HOTO TIOBEJICHUS B CHUTYAIUAX, YIPOXKAIOMINUX 370POBBIO M KU3HH JIFOJICH;

OCO3HAHMS TOCACACTBUN M HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOIICHHS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B yU€OHO-HCCIIEIOBATEILCKON e Te b~
HOCTHU, OOIIIECTBEHHO MOJIE3HOW, TBOPUECKOM U IPYTUX BUJIAX JESITEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YyaCTHE B PEIICHUU MPaKTUYECKUX 3a7ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YyUEHHUIO MPOPECCUil pa3IMuHOTO poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaKECHHS K TPYY, JIIOJIAM TPpYJa U pe3yJbTaTaM TPYJIO0BOM JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYATbHOU TPACKTOPHUH
oOpa3zoBaHus, Oyaymed mpodeccur W peanu3aliid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0JOrHNYeCKOro BOCTIUTAHNS

AKOJIOTHYECKHU I1eJIeCOO0pPa3HOTO OTHOIIECHUS K TPHUPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHHUS JKU3HU HA 3eMIIE;

NOHUMAaHHS TI00ATFHOTO XapaKTepa JKOJOTHYECKUX MPOOJIeM, BIUSHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHMS HEOOXOAMMOCTH WCIIOJNIb30BAHUS JOCTM)KCHUH XUMHUHU IS
PENICHHS BOMIPOCOB PAIIMOHATBHOTO MPUPOIOTIOIE30BAHMS;

AKTUBHOI'O HEMPUSTHS JCUCTBUN, MPUHOCSIINX BPEI OKPYKAIOIIEH TPUPOJI -
HOM cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATOMPUSTHBIE DKOJIOTHYECKUE TOCIE -
CTBUS TIPEANPUHAMACMBIX ICUCTBUI U MPETOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO SKOJIOTUIECKOTO MBITIUICHUS, YKOJIOTUIECKON KYJIbTYPHI,



OMbITa JIESITEILHOCTH JKOJOTUYECKOW HAIMpPaBIEHHOCTH, YMEHHS PYKOBOJICTBO-
BaTbCs MMHU B IIO3HABATEIbHOM, KOMMYHHMKATUBHOM M COLMAJIBHOM IPAKTHUKE,
CIIOCOOHOCTU U YMEHHUS aKTUBHO IPOTUBOCTOSTHUICOTI0THH XeMO(DoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMUPOBAHHOCTA MHUPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOMN MPAKTHKY;

OHMMAaHUS CTICM(PUKA XUMUHU KaK HayKu, 0CO3HaHUs e€ posn B popmMupoBa-
HUU PallMOHATBLHOTO HAYYHOT'O MBIIICHUS, CO3/IaHUH 1IEJIOCTHOTO MPEICTABICHUS
00 OKpy’KarolieM MUpe KaK O €UHCTBE IPUPOJIbI U YEIOBEKA, B TO3HAHUU MPUPOJI-
HBIX 3aKOHOMEPHOCTEH U PEIICHUHU MPOOJIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS,
yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHU JIJII COBPEMEHHOW ITMBHIIN3A-
IUU: B €€ TYMaHUCTUYECKON HAINPaBICHHOCTH M BaXXHOUM POJIM B CO3JIaHUU HOBOM
0a3bl MaTepuaabHON KYJbTYpPhI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMUYUBOTO pa3-
BUTHUS YEJIOBEUYECTBA — CBHIPbEBOM, PHEPTETHUYECKOM, MUIIEBOM U SKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00CCIIEYCHUN YCIOBUN YCIICIIHOTO TPyJa U
IKOJIOTUYECKH KOM(MOPTHOM KU3HU KAXKIOTO UjeHa OOIECTBa; €CTeCTBEHHO-HAY-
HOM TPAaMOTHOCTU: TMTOHUMAHMS CYIIHOCTH METOJIOB IO3HAHUS, MCIOJIb3YEMbIX B
€CTEeCTBEHHBIX HayKaX, CIMIOCOOHOCTH MCIIOJIB30BaTh MOJydaeMble 3HaHUS JIJIsS aHa-
Ju3a U 0O0BSICHEHUS SIBIICHUM OKPYXKAIOIIETO MUPA U IPOUCXOAAIIUX B HEM H3MEHEe-
HUW, YMEHUS JIeJIaTh 00OOCHOBaHHBIE 3aKJIIOYCHHUS Ha OCHOBE HAay4YHBIX (DaKTOB U
UMEIOIINXCS JAaHHBIX C LEJBI0 TOJYYSHHUS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEILHO MCITOJIB30BaTh XUMUUECKNE 3HAHMS JJIs pellle-
HUS NPOOJIEM B PeabHBIX KU3HEHHBIX CUTYaIIHUIX;

MHTEpeca K MO3HAHUIO U UCCIICA0BATEIBCKOM JIEATETbHOCTH;

TOTOBHOCTH M CLIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U caMO0Opa3oBa-
HUIO0, K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH IO XHMHH B COOTBETCTBHH C JKH3-
HEHHBIMHU MMOTPEOHOCTSIMU,

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIWuHBIX chepax mpodecCuoHATBHOM
JIeSITCIIbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI
MeranpenMeTHbIe Pe3ybTaThl OCBOEHUSI yueOHoro Kypca “IlpakTuikym 1o

XUMHHU~ Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HauUMMBbIE I (POPMUPOBAHUS MHPOBO33PECHUS OOYUAIOUMIUXCS MEXKIUCIIH-
TUTMHAPHBIE (MEXIpEIMETHBIC) OOIEHAYYHBIE TOHSTHS, OTPaKAIOIIME IEJIOCT-
HOCTh HAyYHOW KApTHHBI MHpa H CHEMU(UKY METOJIOB TO3HAHUS, HCIOJb-
3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, DHEPTruUs, SBICHHUE, MPO-
1ecc, cucTemMa, HayyHbll (pakT, MPUHIHUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€O-
pusi, “cclieloBaHKe, HAOI0IeHUE, U3BMEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCaJbHbIE yueOHble ACHCTBUS (ITO3HABaTENIbHbIC, KOMMYHHKATUBHBIC,
peryisiTUBHBIE), oOecnieunBaroniue GopMUpoOBaHUE (PYHKIMOHAIBHON IpaMOTHO-
CTHU U COI[MATIBbHON KOMIIETEHIIUU 00YyYaOIINXCS;
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CIOCOOHOCTh O0YYAIOIMIMXCSI HCIOJIB30BaTh OCBOCHHBIE MEXIUCHUILTMHAP-
HbIE, MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJIbHbIE yUeOHbIC IEUCTBUS B MO3HA-
BATEJILHOM U COLIMAIIbHOM IPAKTHUKE.

MertanpenMeTHble Pe3yJAbTAaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCATbHBIMU
y4eOHBIMH TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICUCTBU-
SIMH.

Yuugepcanvnvie Y/[/1

1) 6a30Bble JIOTHYECKHE TeHCTBUS:

CaMOCTOSITEILHO (POPMYITUPOBATH U AKTYaIU3UPOBATH MPOOJIEMY, BCECTO-
POHHE €€ paccMaTpUBAaTh;

OTIpENIesATh LEIN JeATEeILHOCTH, 3a/aBasi HapamMeTpbl M KPUTEPUU HX
JOCTHXKEHUS, COOTHOCHUTh PE3YJIbTaThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIEIISMU;

UCIIOJIB30BaTh MPHU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIICJISITh XapaKTEpHBbIC MPU3HAKU TIOHATUN W yCTaHABIMBATh WX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTIENbHBIX (PAKTOB M
SIBIICHU;

BLIOMpATh OCHOBAaHHWS W KPUTEPUU I KIACCU(PUKAIIMU BEIIECTB MU
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBA3U MEKIY U3y4Ya€MbIMU SIBICHHU-
MU,

CTPOUTH JIOTUYECKUE PACCYKIECHHUS (MHIOYKTUBHBIC, NEIYKTUBHBIE, TIO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYUS B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOIb3yEMbIE B XUMHHM CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIEINIH, TPEOOPA30BLIBATH MOJIEIBHBIC MPECTABICHHS — XUMHUYECKUH
3HAK (CUMBOJI) 3JIEMEHTA, XUMUYECKasg (GopMyIia, ypaBHEHHE XUMUYECKON peakiuu
— TIPU PEIICHUU YYEOHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3a7a4, MPUMEHSTH
HA3BaHHBIE MOJIECJIbHBIE MPEACTABICHUS JJIsl BBISIBJICHUS XapaKTEPHbIX IMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUil.

2) 6a30BbI€ HCCIEI0BATEIbCKHE TeHCTBHA:

BJIAJ€Th OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHHUS BEIIECTB M XUMHYECKUX
peaxkuui;

dbopMynHpoOBaTh METU U 33J]a9l UCCIIECIOBAHUS, UCIIONH30BATh MOCTABICHHBIC
U CaMOCTOATEIHHO CQOPMYIHPOBAHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JUIsi (JOPMUPOBAHUSI THUIMOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJIETh HABBIKAMHU CAMOCTOSITEIHOTO IJIAHUPOBAHUA U  TPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIONATH 32 XOJAOM
MPOIIECCa, CAMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3ylbTaT, (OpPMYIUPOBATH
0000111eHNS U BBIBOJIbI OTHOCUTEILHO JOCTOBEPHOCTH PE3YJILTATOB UCCIEAOBAHUSA,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;
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MPUOOPETATH OMNBIT YYEHUUECKON UCCIEA0BATENILCKON U MPOEKTHOM JIesATeNb-
HOCTH, NpPOSBIATH CIHOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IOHCKY
METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO pPa3IMYHBIX METOJ]OB IO-
3HAHUSL.

3) padora ¢ nndopmanmei:

OpUEHTUPOBATBHCS B PA3IMYHBIX HCTOYHMKAX WHGMOpManuu (HAay4HO-TIOMY-
JspHas JUTEpaTypa XUMHUYECKOTO COJIepKaHMs, CIpPaBOYHbIE TMOCOOUs, pe-
cypcel MHTepHeTa), aHanM3upoBaTh MHGOPMALUIO Pa3iIMYHBIX BUAOB U (opm
MPEICTABIICHUS, KPUTUYECKU OLEHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUH-
BOCTb;

(GopMynHpoOBaTH 3aMpPOChl U MPUMEHATH PaA3JIMYHbIE METOABI NMPHU MOUCKE U
otOope nHpopMaluK, HEOOXOAUMOM AJi BHIMOJIHEHUS! YUeOHBIX 3a/1a4u OnpeeneH-
HOTO THIIA;

npuoOpeTaTh OMBIT MCHOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBHIOMPATh ONTUMAIBHYIO (pOpMY mpecTaBieHus nHpopma-
1uu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEJICTBA MPHU padOTEe C XUMUUYECKOMN
uHbOpMaIIMe: MPUMEHATh MEXIpeaAMeTHbIe ((pU3ndeckue M MaTeMaTHYeCKHe)
3HAKU ¥ CUMBOJIBI, (OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJWYECKHE CpEICTBA
HaTJISAHOCTH.

Komynnuxamuenwvie Y/I/1

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOIl TEMbI B XOJI€ JUaora WU/ uiu
JTUCKYCCUH, BBICKA3bIBaTh HJEH, (HOPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCH-
TEJILHO BBITIOJIHEHUSI TIPE/ITIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAIMEN Pe3yIbTaTOB MO3HABATEIBHOMN NEATEeIbHOCTH, T10-
JyYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU BHITIOJTHEHUU XU~
MHUYECKOI0 SKCIIEPUMEHTA, MPAKTUUECKONH pabOThI MO MCCIEA0BAHNIO CBOMCTB U3Y-
YaeMbIX BEILECTB, peaju3aluu yueOHOro MpoeKkTa U (HOpMyIHpPOBATh BBIBOJIBI 110
pe3ysibTaTaM NPOBEAEHHBIX MCCIECIOBAaHUM IyTEM COTJIACOBAHUS IO3HMIMKN B XOJI€
00CyXeHUs 1 OOMEHA MHEHHUSMH.

Pezynamuevie Y/[/1

CaMOCTOSITEJILHO IJIaHUPOBATH U OCYIIECTBIISATH CBOIO MO3HABATEIbHYIO J€5-
TENBHOCTb, ONPEENss €€ UEeIH U 3aJa4K, KOHTPOJIUPOBATH U IO MEpe HEOOXOIUMO-
CTU KOPPEKTUPOBATH MPEJIaraeMblii aJrOpuT™M JEUCTBUI NPU BHINOJIHEHUU y4ueO-
HBIX W HCCIICIOBATEIIbCKUX 3aJ1ad, BRIOMpaTh HamOosiee 3 (PEKTUBHBIA CIIOCO0 MX
pelIeHus ¢ y4ETOM IMOJIYYEHHUS! HOBBIX 3HAHWM O BELIECTBAX M XMMHUYECKHX peak-
USX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHaJIn3a 1
CaMOOLEHKH.
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HPEIMETHBIE PE3YJIBTATDI
IIpenmeTHble pe3ysnbTaThl OCBOEHUS Kypca «lIpakTMkymM mo Xxumum» oTpa-

KAFOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA: O XMMHUYECKOW COCTaBISAIONIEH ecTe-
CTBEHHO-HAaYYHOM KapTUHBI MUPA, POJIM XUMUH B MO3HAHUM SIBICHUW NPUPOJIBI, B
dbopMUPOBaHUN MBIIUICHUS U KYJbTYPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW TpaMoOT-
HOCTH, HEOOXOIUMOM /I PEIICHUS MPAKTUYECKUX 3a]1a4 U IKOJIOTHYECKH 000CHO-
BAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE CUCTEMOU XUMHUYECKUX 3HAHUW, KOTOpas BKIKYAET: OCHOBOIIOJAara-
IOIIUE MOHATHS (XUMUYECKHUI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0-3JeKTpOHHBIE OpOU-
TaJu aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD, JIEKTPOOTPH-
[aTEJIbHOCTb, CTEIICHh OKUCJICHUS, XUMHUUECKas CBsI3b (KOBAJICHTHAs, MOHHAs, Me-
TaJUIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs] PEIIETKA, TUITBI XUMUUYECKUX Peak-
LA, PacTBOpP, AJIEKTPOJUTHI, HEIJEKTPOJUTHI, FJIECKTPOJIUTHUYECKAsT AUCCOLMAINS,
OKUCJIUTENh, BOCCTAHOBUTENb, CKOPOCTh XMMUUYECKON pEaKIMU, XUMUYECKOE pPaB-
HOBECHE); TCOPUH U 3aKOHBI (TCOPUSI MICKTPOJIUTUUCCKON TUCCOIUAIINH, TIEPUO/IH-
yeckuii 3akoH /1. 1. MeHeneeBa, 3aKOH COXpaHEHUSI MACcChl BEUIECTB, 3aKOH COXpa-
HEHUS W TPEBpAICHUs] PHEPTHH TPU XUMUYECKHX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIUE B OCHOBE I10-
HUMaHUSl PUIMHHOCTH M CUCTEMHOCTH XUMHMUYECKHUX SBJICHHUM, (PAKTOJIOTHUYECKUE
CBEJICHUSI O CBOMICTBAaxX, COCTaBe, MOJYYEHUN U 0€30MaCHOM HUCIOJIb30BAaHUU BaXK-
HEUIINX HEOPTaHUYECKHX BEIIECTB B OBITY M MPAKTHYECKOUN JESATEIBHOCTH YeNOo-
BEKAQ;

c(hOpMHPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIE MPU3HAKH TOHATUH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOIIME MOHATHS IIPU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HMCITIOIH30BATh XUMUUECKYIO CUMBOJIMKY ISl CO-
cTaBieHus (OPMYI BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIHA,

cucremarnueckyto HomeHkiIatypy (IUPAC) u TpuBHanbHbIE Ha3BaHHS OT-
JEIbHBIX HEOPTaHMYECKUX BEIECTB (yrapHbIil ra3, yrieKUCblil ra3, aMMuaK, rameé-
Has U3BECTb, HETAIIEHAS U3BECTh, IUTHhEBAs COJA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEEIATh BAIGHTHOCTh U CTENICHb OKUCIICHUS
XUMHYECKHX JIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBSA3U (KOBAJEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B COCIMHEHUSAX, THUII
KPUCTAJITMYECKOU PEeIIETKA KOHKPETHOTO BENIECTBA (ATOMHAs!, MOJIEKYJIsipHas, HOH-
Has, MEeTaJUInYecKas), XapakTep cpelibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX CO-
eTUHCHUI;

c(hOpMUPOBAHHOCTh YMEHHUH yCTaHABIMUBATh MPUHAJICKHOCTh HEOpPraHUYE-
CKHMX BEIIECTB IO UX COCTaBYy K OMpe/IeIEHHOMY KJIacCy/Tpynie coeiuHeHuu (mpo-
CThIE€ BEIIECTBA — METAJIJIBI M HEMETAJUIbl, OKCUIbl, OCHOBAaHMUSI, KUCIOTHI, ampoTep-
HbIE TUAPOKCHUJIbI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICT MEPUOANUECKOTO 3aKoHa Jl.
N. MenpeneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONTYIO, OOBICHUTEIBHYIO
U TMPOTHOCTHYECKYI0 (YHKIMU; CHOPMUPOBAHHOCTH YMEHHUM XapakTepU30BaTh
AIEKTPOHHOE CTPOECHHE ATOMOB XMMMUYECKHX 3JIeMEHTOB 1—4 mepuonos Ilepuonu-
YECKOU CUCTEMBI XUMUYECKUX deMeHTOB 1. . MenneneeBa, ncnonb3ys MOHATHS
«S-, p-, d-3JIeKTPOHHBIC OPOUTATHY, «IHEPTreTUUCCKHE YPOBHI», O0BICHAThH 3aKOHO-
MEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX SJIEMEHTOB U UX COCAMHEHUH MO MEPU-
oxaMm u rpynnam [lepuoguueckon cucrembl XuMA4eCKUX d3y1eMeHToB 1. 1. Menne-
JIeeBa;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHUE aTo-
MOB XUMHUYECKUX 3JeMEHTOB |1 — 4 mepuoaoB Ileproanveckoil CuCTeMbl XUMUYE-
ckux aemeHToB JI. . MeHnzeneeBa, UCNONb3ys MOHATUS «S-, P-, 0-2JIE€KTPOHHBIC
opOuTamny», «IHEPreTUUECKUe YpPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS
CBOWMCTB XMMHYECKHUX AJIEMEHTOB U UX COEIMHEHUH 10 nepuoaam u rpynnam [lepu-
OJMYECKON CUCTEMBI XUMU4ueckux 31emMeHToB 1. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHU XapaKTEePU30BaTh (OMUCHIBATH) OOIIUE XUMHUYE-
CKHME CBOWCTBAa HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATH CY-
IIECTBOBAHHUE T€HETUUECKOM CBSI3U MEK1y HEOPraHUUYE€CKUMU BEIIECTBAMHU C TIOMO-
b0 YPABHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATh XHMHUYECKHUE PEAKIIUU TIO
Pa3IMYHBIM MPpU3HAKaM (YUCITy B COCTaBY Pearupyrolnx BENeCTB, TEIIOBOMY -
(dbeKTy peakiuu, U3MEHEHHIO CTENIeHeH OKUCIIEHUS JIEMEHTOB, 0OPaTUMOCTH peaK-
1IMU, YYACTUIO KaTalnu3aTopa);

c(hopMHUPOBAHHOCTh YMEHUH COCTABJIATh YPAaBHCHHS PEAKIIU pa3IMUHbBIX TH-
OB, TIOJIHBIC M COKpAIIEHHBIC ypaBHEHUS PEaKIMi MOHHOTO OOMEHa, Y4YHUThIBAS
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUH IMPOBOAUTH PEAKIUH, MOATBEP)KIAIONINE Kade-
CTBEHHBIN COCTaB PA3JIMYHBIX HEOPraHUYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIINUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKUCIUTEIFHO-BOCCTAHO-
BUTEJIBHBIX PEAKIIUI MOCPEICTBOM COCTABICHUS AEKTPOHHOTO OanaHca ITUX peak-
114178

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOU
pEeaKuu OT Pa3TUYHBIX (PAKTOPOB; XapaKTEP CMEIICHHUS] XMMHYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpuniumn Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHUMHYECKHUE TMPOIIECCHI,
JIe)KaIllMEe B OCHOBE IPOMBINUIEHHOTO IOJIYYEHHS] CEPHOM KHUCIOThI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEJCTABICHUI 00 OOMIMX HAyYHBIX MPUHIMIAX U
AKOJIOTUUYECKUX MPOoOIeMax XMMUUYECKOro MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIUKUCICHUS C HCIOJIb30BaHUEM
MOHSTHS «MaccoBas J0Jis BEIECTBA B PACTBOPE», OO BEMHBIX OTHOIICHU M ra30B MpU
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XUMUYECKUX PEAKIUSIX, MacChl BEHIECTBA WJIM O0OBEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOUIUX B PEAKIIUU
BEILIECTB, TEIJIOBOTO 3(PdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOATh MPaBWIa MOJB30BAHUS XUMUUYECKOM
MoCcy/iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKIIUSIMU TIO BBIMOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBHIMIOJHATH XUMHYECKUM
AKCTIEPUMEHT (pa3sioKEHHUE TEPOKCHa BOJAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAEIECHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAJIBHOTO WHJIMKA-
TOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON peaKIuu, peaKkiuu
MOHHOTO OOMEHA, KauyeCTBEHHBIC peakluu Ha cyibdar-, KapOOHAT- U XJIOPHU-
AHUOHBI, HA KAaTMOH aMMOHUS, PEIICHHUE SKCICPUMEHTAIBHBIX 3aJad [0 TeMaM
«Metamb»y u «HemeTtamnsl») B COOTBETCTBHM C TpaBUJIaMU TEXHUKH Oe3orac-
HOCTH TIpH OOpaIleHUuW C BEIIeCTBAMHU W JTA0OPATOPHBIM OOOPYIOBAaHHEM, TIPE-
CTaBSATh  PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B  ¢dopMe  3amucu
ypaBHEHUM COOTBETCTBYIOIIMNX PEAKITUHN (POPMYITUPOBATH BEIBOABI HA OCHOBE 3TUX
PE3yIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKHU AHAIM3UPOBATH XUMHUUYECKYIO MH-
dbopMaiuio, MoIyyaeMyIo U3 pa3HbIX UCTOYHUKOB (CpeCTBa MACCOBON KOMMYHH-
Kauuu, IHTepHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATH MpaBUJIa SKOJOTUYECKH I1e71ec000-
Pa3HOTO MOBEACHUS B OBITY U TPY/IOBOH JESITEIILHOCTH B IEJISX COXPAHEHHUS CBOETO
310POBbSI U OKPYKAIOWIEH ITPUPOJHON CPEJbl, OCO3HABATH OMACHOCTH BO3JACHUCTBUS
Ha >KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, MIOHMMAs cMbIci rokaszareis [1J1K,
MOSICHATh HAa MPUMEPAX CIOCOOBl YMEHBIICHUSI U MPEIOTBPAIICHUS] UX BPETHOTO
BO3JICMCTBUS HA OPraHU3M YEJIOBEKa.
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TEMATHYECKOE IINTAHUPOBAHMUE

11 KVIACC
KonuuecTBo yacos OnektpoHHble (1Udpo-
HaumeHnoBaunue pa3IICJIOB U TEM HpO'
Ne o/ Konrposbusie | [IpakTnueckue | BbIE) 00pa3oBaTENbHbIC
rpaMMBbI Bcero
paboThI paboThI pecypchl
1 Beenenue. TeopeTndeckue OCHOBBI 00IIENH XMMUN 4 0 0 https://college.ru/himiya/
2 3aaun Ha ra30BbIE 3AKOHBI 10 1 0 https://college.ru/himiya/
3 Pacu€rel 10 ypaBHEHUSAM peakuui 8 0 0 https://college.ru/himiya/
4 KoH1eHTpaius pacTBOpoB 7 0 0 https://college.ru/himiya/
2 3a/1a4M 110 OPraHMIECKON XUMHH 5 1 https://college.ru/himiya/
OBIIEE KOJIMYECTBO HACOB I10 ITPO- 4 5 0
I'PAMME
IMOYPOYHOE INIVIAHUPOBAHUE
11 KJIACC
KoaunuecTBo yacoB
Hara DJIeKTPOHHBIE G-
KoHTtpousb-
Ne i/m Tema ypoka Bcero p IpakTuye- usyude- poBbIe 00pa3oBa-
HBIE PAOOTRI cKue paboTbl | HUSA TeJIbHbIE PeCypPChI

1 OO6uire TpeOOoBaHMs K PEIIEHUIO XUMHUYE- 1 0 0 https://college.ru/himiya/

CKHX 3a7au.

DeMeHThl MATEMAaTHKHU B XUMHU. Mex- https://college.ru/himiya/
2 1 0 0

nyHapoxaHas cuctema exuauil (CH).
3 Cs13b MEX Y PU3MKO-XUMHYECKHMHU BE- 1 0 0 https://college.ru/himiya/

JTUYMHAMU.
4 Crioco0bI peleHus 3a1a4 1 0 0 https://college.ru/himiya/
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https://college.ru/himiya/
https://college.ru/himiya/

I"a30oBbIC 3aKOHBI: 3aKOH ABOTaIpo U €ro
CIEJCTBUS. 3a1a4M Ha COOTHOILIEHHE OC-
HOBHBIX XapaKTEPUCTUK Ta30B.

https://college.ru/himiya/

3ajaur Ha HAXOXKJCHHUE MOJIIPHOM MacChl
CMECH Ta30B. 3aJa4d Ha HAXO0XKIECHHUE CO-
CTaBa CMECH T'a30B IO MOJIIPHOM Macce.

https://college.ru/himiya/

OO0beIMHEHHbIN ra30BbIi 3aK0H boiis-
Mapwuortra u ['eii-JIroccaka. 3agaun Ha
CMECH Ta30B.

https://college.ru/himiya/

3amauu Ha orpeeneHne 00bEMHOM 10U
(%), momsHO# gomu (%) KOMIIOHEHTOB Ta-
30BOM CMECH.

https://college.ru/himiya/

Ypaeuenue MenjeneeBa-Knaiinepona.
3ajaun Ha HAXOXIEHNE COCTaBa ra30BOit
CMeCH ToCTIe peakIny.

https://college.ru/himiya/

10

3agaun Ha U3MeHeHne 00bLEMa ra3oBoi
CMECH B pE3yJIbTaTE PEAKIIUU.

https://college.ru/himiya/

11

IInoTHOCTH ra3a, OTHOCUTEIbHAS IIJIOT-
HOCTb. 3a/1a9i Ha 030HUPOBAHHEIN KHCIIO-

po.

https://college.ru/himiya/

12

HopwmanbHble yciioBus U YCIOBUS OTJINY-
HBIE OT HOPMaJIbHBIX. 3a7a4H Ha TOPEHHUE
TOILIUBA.

https://college.ru/himiya/

13

CocraBiieHre 1 HCTIOIb30BaHUE ATOPHT-
MUYECKUX rpennucanmii. CMelaHHple 3a-
Jlauu.

https://college.ru/himiya/

14

Kontponbhas padoraNel o reme «3a-
Jlauyl Ha Ta30-BbIE 3aKOHBD»

https://college.ru/himiya/

15

Pacuersl o ypaBHEHUAM peakLni, eciiu
OJIHO M3 BELIECTB JIaHO B U30BITKE.

https://college.ru/himiya/

16

Onpeznenenrie cocTaBa coimu (KUCast WIH

0 0 https://college.ru/himiya/
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CPEIHSIS) TI0 MaccaM BEIECTB, BCTYIA0-
[UX B PEAKIIMIO.

17

Pemienue 3aa4, pacKpbIBaroOIIKX 00pa3o-
BaHUC KHUCJIBIX U CPCAHUX coJiei ABYXOC-
HOBHBIX KHCJIOT.

https://college.ru/himiya/

18

Perenune 3ama4, packpbiBaronmx o0paso-
BaHUE KUCIIBIX M CPEIHUX cotiei pocdop-
HOMW KHUCJIOTBHI.

https://college.ru/himiya/

19

OnpezeneHre cocTaBa JIBYyX-TPEXKOMIIO-
HEHTHOM CMECH IT0 MaccaM BEIECTB, 00-
pa3yroumxcs B X0A€ OJTHON WJIM HECKOJIb-
KHUX peaKIuil.

https://college.ru/himiya/

20

3amaun Ha ornpeiesieHrue cocTaBa Colei
MIPY PEAKIUSIX CAMOOKHUCIICHUS- CAMOBOC-
CTaHOBJICHUIS.

https://college.ru/himiya/

21

3aga9n Ha STIEKTPOIIH3.

https://college.ru/himiya/

22

CocraBiieHIE ¥ UCTIOTB30BAHKE aJITOPHUT-
MHYECKUX TIpeanucannii. CMemnaHHbIe
3a/1a4m.

https://college.ru/himiya/

23

BripaskeHune coctaBa pacTBOpOB: MacCo-
Basi JIOJIs, MOJISIPHAST KOHIICHTPAITHSL.

https://college.ru/himiya/

24

BeruncnieHre Macchl pacTBOPEHHOTO Be-
MIECTBA ¥ PACTBOPUTEJIS JIJIs IPUTOTOBIIE-
HUS OTIPENIeNIeHHON Macchl (W 00béMa)
pacTBopa C 3aJ]aHHOI KOHIICHTpAIHEH.

https://college.ru/himiya/

25

PactBopumocTs. Pacuers! Ha ocHOBe Hc-
MOJIb30BAHUS T'Pa(PUKOB PACTBOPHUMOCTH.

https://college.ru/himiya/

26

Brruucnenue pH pactBopos.

https://college.ru/himiya/

27

Pacuers! o hopmynam BemiecTs, coaep-
KAIUX KPUCTAIN3ALMOHHYIO BOAY

https://college.ru/himiya/
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CocTaBlieHUE U UCIIOJIb30BaAHNE aJIropuT-

https://college.ru/himiya/

28 5 1
MHYECKUX NPCANTUCAHUH.

29 KonuyecTBEHHBIH 1 KAUSCTBESHHBIN KOH- 1 https://college.ru/himiya/
KypC pelleHHBIX 3a/1a4.

30 Haxoxnenue (opMy1, €CITM H3BECTHBI 1 https://college.ru/himiya/
MacCOBBIE JI0JTH 3JIEMEHTOB.
3ajaun Ha onpeneneHue GopMyl, eCiu https://college.ru/himiya/

31 M3BECTHBI MACChI HJII 00BEMBI IIPOTYKTOB 1
CrOpaHus.

32 3a/1a4M C UCIIONB30BAHUEM CXEM IPEBpa- 1 https://college.ru/himiya/
IIEHUN OPraHUYECKUX COEIUHEHUM.

33 DKCIIEpUMEHTANIBHBIE 3a/1a4H: TIPOBEIE- 1 https://college.ru/himiya/
HHE «MBICIIEHHOTO SKCTIEPUMEHTA

3 3auer 10 PEEHHIO BCEX MPOiICHHBIX TH- 1 https://college.ru/himiya/
TOB 3a1a4

OBIIEE KOJIMYECTBO YACOB I1O ITPO- 34

I'PAMME

19



https://college.ru/himiya/
https://college.ru/himiya/
https://college.ru/himiya/
https://college.ru/himiya/
https://college.ru/himiya/
https://college.ru/himiya/
https://college.ru/himiya/

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJI51 YUEHUKA
1. Xumus. 11 xnacc: yue0. njs o01meo0pa3oBar. opranusaiuii: 6a3oBbiii ypoBEHb /

O.C. I'abpuensn, .I'. Octpoymos, C.A. CnankoB — M.: IIpoceemenue, 2022-2023r.

METOIJNYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
1. Xumus. 10-11 kmaccer. / aBt.- coct. I'.A. [llunapéea .- M. :JIpoda, 2007.-79 c.,-)

OnektuBHbIe Kypchl (aBTop T.B. babaera)
2. O.C. I'abpuensna, T.E. lernunoit/ Xumus. [IporpamMmbl 3JIeKTUBHBIX KYPCOB. —
M.: Ipoda, 2018 r.

HU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. https://edsoo.ru/

2. bubmmoreka L{OK https://m.edsoo.ru/7f41a636 https://chemege.ru/zadaniya-ege-
ximiya/

3. CAAM I'MA: Pemry EI'D https://chem-ege.sdamgia.ru/
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