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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUsS st
oOyuvaronuxcst 10 kiaccoB pazpabotaHa Ha ocHOoBe DeaepalibHOrO 3aKOHA OT
29.12.2012 No 273-®3 «O6 ob6pasoBanuu B Poccuiickoii Deneparum,
TpeOOBaHMII K  pe3yJapTaTaM OCBOCHHsS  (enepaibHON  00pa3oBaTenbHON
nporpammbl cpeaHero obmero oo6pazoBanus (DPOII COQO), nmpencraBieHHBIX B
denepaabHOM TOCYIapCTBEHHOM oOpazoBareiabHOM craHmapte COO, ¢ yuérom
Konnenmuu mnpenogaBanusi yueOHOTo mpenMera «XUMHS» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peaNn3yIOIIUX OCHOBHBIE
oOpa3oBaTeNbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHS
BocriutaHus B Poccuiickoit denepanun Ha nepuos g0 2025 rona» (Pacnopsiokenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

[TporpamMma cpeanero oOmiero o0pa3oBaHus MO Y4YeOHOMY THPEIMETY
«XuMus» 0a30BOro YPOBHS IS oOyJaromuxcs 11 KJIACCOB
o011eo0pa3oBaTeIbHbBIX OpPraHM3allMii  COCTaBJI€Ha Ha OCHOBAaHMUM 3aKoHa
Hounenkoit Hapoanoii Peciy6nuku "O6 o6pazoBanun" (mpunst [locranoBiennem
Haponanoro Cosera 19 uronst 2015 roga, ¢ i3aMeHEHUSIMU, BHECEHHBIMUA 3aKOHAMHU
ot 04.03.2016 Ne 111-IHC, ot 03.08.2018 Ne 249-IHC ot 12.06.2019 Ne 41-ITHC,
ot 18.10.2019 Ne 64-1THC, ot 13.12.2019 Ne 75-1THC, ot 06.03.2020 Ne 107-ITHC,
ot 27.03.2020 Ne 116-IIHC); I'ocynapcTBeHHOro 0Opa30BaTEIbHOTO CTaHAapTa
cpennero oOmero obpazoBanus Joneukoi Hapomnoit PecryOnuku (yTBep:KIeH
npukazoM MunHucTepcTBa oOpa3oBanus W Hayku [lonenkoit Haponnoit
Pecriy6muku ot 07.08.2020 r. Ne 119-HIT (B pen. Ilpukaza Munucrepcrsa
oOpazoBanus u Hayku [{onerkoit Hapoanoit PecniyOmuku ot 23 utons 2021 r. Ne
78-HII)), B coorBerctBUM ¢ TpeOoBaHusiMu llpumepHON  OCHOBHOM
oOpa3zoBaTeIbHON MPOTpaMMBblI CpelHero ooimiero oopasoBanus (manee — I[TOOII
COOQO) Houemnxoit Hapoanoii Pecry6nuku (yTBepKaeHa npukazoM MuHucCTEpCcTBa
oOpazoBanus u Hayku Jlonenkoit Hapoanoii PecriyOnuku ot 13.08.20211. Ne 682),
Konuenmuu pa3BuTus HENMPEPHIBHOIO BOCIHUTAHUS JETEU M yYalEUCs MOJIOJCKHU
Hounenxoit Haponnoit Peciy6nuku (Ilpukaz MunucrepcTsa oOpa3oBaHus U HAyKd
Homnenkoit Hapoauoit PeciyOmuku ot 16.08.2017 1. Ne832),

OcCHOBY MOAXO/J0OB K pa3pabOTKe MporpaMmbl MO XUMHUHU, K OMpPENESICHUIO
oO1ielt crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» s 10 kimaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3yibTaTOB OOyYeHUS U TpPeOOBAHMNA K YPOBHIO MOATOTOBKH
BBIMMYCKHUKOB. OCOOEHHOCTBIO M3yUeHHUS] YUYEOHOIo MpeaMeTa «XUMHUA» B Kypce
cpendero oOmero oOpazoBanus 11 KiaccoB SBIsSETCS oOmopa Ha 3HAHMS,
NOJIyYeHHbIE NP HM3YyYEHHH Kypca XUMHH 8-9 KiaccoB. PesynbraTom 3TOrO
SBWJIOCHh TO, YTO HEKOTOpPbIE, MPEUMYLIECTBEHHO TEOPETUYECKHME TEMBI Kypca
XUMUU  00pa30BaTeIbHOM MPOTpaMMBI  OCHOBHOTO OOIIETo  0oOpa30BaHUf,
paccMaTpuBalOTCsl CHOBa, HO YK€ Ha 0oJjiee BBICOKOM, pACUIMPEHHOM U
yIiyOJIGHHOM YpOBHE — C LENbl0 (OPMUPOBAHUS LEIOCTHOM XUMHUYECKOU
KapTUHBI MHpa M I OOecredyeHus MPEeeMCTBEHHOCTH MEXAY OCHOBHBIM U
CpEIHUM YpOBHEM o0Opa3oBaHus. Tembl Kypca XHUMHH CpPEIHEro OOIIEero



oOpa3oBaHUsl CTPYIIUPOBaHbl MO TpeM pasaenam: «OCHOBBI OpraHUYECKOM
xuMumy», «TeopeTnueckne OCHOBbI XUMUN», « XUMUS U JKA3ZHBY.

XHUMHUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITY CKHUKAMH
0011e00pa3oBaTeIbHON OpraHU3alluy, SBISETCS HEOTHEMIIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM O3TalloM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LEHHOCTEH, MPUCYILUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaloTCs
MO3HAHMS 3aKOHOB MPUPOBI, (OPMUPOBAHUS MUPOBO33PEHHS U 00IIEH KYJIbTYPHI
YEJIOBEKa, a TaKXe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHA K CBOEMY
3I0POBbI0 M TPHUPOAHONM cpene. Peanmmusyercss XuMuyeckoe o00Opa3oBaHUE
oOydJaronuxcsi Ha ypoBHE CpeHero ooiiero oOpa3oBaHUs CPECTBAMHU YUE€OHOTO
npeaMera «XHMHUA», CONEPKAHUE M IIOCTPOCHHE KOTOPOro OIPEIEICHbl B
oporpaMMe IO XUMHHM C y4€TOM CclHeun(UKH HAayKd XUMHM, €€ 3HAa4eHHs B
NO3HAaHUM TPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopaszosanus B Poccuiickoit @enepanuu.

XHUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT 0COOYIO pojb B
COBPEMEHHOW LMBHWJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
OHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS,
B CO3/JIaHHME LEJIOCTHOIO MPEJICTABIECHUS 00 OKPY>KAIOUIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOe (POPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUA B3AUMOCBS3H MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHs CTaja
HEOTHEMJIEMOMN YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa M KHU3HU KaXJI0ro ujeHa oOmectBa. CoBpeMeHHass XHMMHS KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOIMH HalpaBlieHA Ha pELICHUE
r00anbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMHU LEISIMH W NPUHUUIAMU CPEJHEro OOIIEro
oOpazoBaHus cojiepkanue npeamera «Xumus» (10-11 kmacc, 6a30BbI ypOBEHb
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY
oOyyJarommxcsi, HEO0OXOIUMYI UM IS BBIPAOOTKM  MHUPOBO33PEHUECKUX
OpPUEHTHPOB, YCIIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannveckas xumus» u «OOmas W HEOpPraHuyecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHWH MO HEOPTaHWYECKOW XMMUU (C BKIIOUYCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
OpraHn4ecKkou Xxumuu. POpMHUpPOBAHUE JAHHOM CUCTEMBI 3HAHUU IPU HW3YyYECHUH
npeaMera 00eCrnevYMBaeT BO3MOXKHOCTH PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conep:xkanusi kypca — «Oprannyeckas Xumus» chopMHpOBaHa B
nporpaMme Mo XMMUU Ha OCHOBE CHCTEMHOIO MOJXO0Jla K M3YYEHHUIO Y4eOHOro
Matepuana U o0yCJIOBJIE€HA MCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHUEM 3HAHUN Ha
ONpENEIEHHBIX TEOPETHUUYECKUX YpPOBHSX. Tak, B Kypce€ OpPraHHYECKON XHMHUHU
BEILIECTBA PACCMATPUBAKOTCS HA YPOBHE KIACCHYECKON TEOPUU CTPOCHUS



OpraHMYEeCKUX COEIMHEHMH, a TakKe Ha YpPOBHE CTEPEOXHMHUUYECKHX H
AJIEKTPOHHBIX MPEACTaBICHU O CTpoeHHH BellecTB. CBeneHus 00 M3y4aeMbIX B
Kypce€ BEILECTBAX JAlOTCS B PAa3BUTUM — OT YIJIEBOJOPOJOB JO CIOXKHBIX
OMOJIOrMYECKH aKTUBHBIX COEAMHEHHI. B Kypce opraHnyeckoi XMMUU MOJYy4arOT
pa3BuTHEe C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
NepBOHAYANIbHBIE TMPEJCTABICHUS O XHUMHUYECKOH CBS3M, KIacCHU(PHUKAIIMOHHBIX
NpU3HAKaxX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUsS, O
XAMHUYECKOUN pEaKIInu.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUs NOMNoJHAeTcs B Kypcax 10 kiacca sneMeHTaMu
COJIEpKaHUsl, UMEIOIIUMH KYJIbTYPOJOTUYECKUM M NPHUKIAJIHOM XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHHMMAHHIO B3aUMOCBSI3M XHMHUHU C JPYTMMH HayKaMd,
PAacCKpBIBAIOT €€ POJIb B I03HABATEIBHOM U MPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU
U MPAKTUYECKUX MPUIOKEHUN XUMUH, TOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIEMaX, CBA3AHHBIX C XUMHEH,
KPUTUYECKA OCMBICIMBATh HMHPOPMALMIO M TMPUMEHATh €€ ISl MOIMOJIHEHUS
3HAHWM, pEIIEHUSI MHTEJUVIEKTYyaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIE0BATENbCKUX
3amay. B menom copepikaHue y4eOHOro mpeaMera «XHUMHUsD) JTaHHOTO YPOBHS
U3Yy4YEHUS OpPUEHTHUPOBAHO Ha (dopmHpoBaHue y oOyyJaroumxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHMMaHUs (UIOCOPCKUX HIEH, TaKUX Kak:
MaTepUaJbHOE  €AWHCTBO  HEOPraHWYeCKOr0 W OPraHMYecKoro  MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM M CTPOEHHUEM, IO3HABAEMOCTb
IPUPOAHBIX SIBJICHUN IyTEM SKCIIEPUMEHTAa W PELICHUS NPOTUBOPEUYHA MEXKIY
HOBBIMU (paKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B
pEIICHUH  DKOJIOTMYECKHX  TMpobjieM, a Takke mpolieM  cOepekeHUs
YHEPreTUYECKHUX PECYPCOB, CIPBS, CO3AAHNS HOBBIX TEXHOJIOTUI U MAaTEPHUAIIOB.

B nmnane pemieHus 3agad  BOCHUTAHUSA, Pa3BUTHS M COLMATU3ALMU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
CollepKaHUs M TOCTPOEHUA TpeAMeTa MpeAyCMaTpuBalOT (popMUpOBaHUE
YHUBEPCAIbHBIX Yy4Y€OHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUJAOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OWCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AESATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B NO3HAHUU
XUMUH.

B mpaktuke mpemnogaBaHUsl XMMHHM, KaK Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU OMPEICICHUH
COJIEPKATEIbHOM XAPAKTEPUCTUKHM LEeJIed W3Y4YEHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEeSATEIbHOCTH Y€JOBEeKa UM KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKH 3PEHUsl TaKOM MOJXO0J K ONPENENICHUIO LieNed U3ydeHUs
IpeMETa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS! IVIABHBIMHM LEJISIMU W3Y4YEHUsS IMpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 KJ1.) SBISIOTCS:



e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUH KaK  BakHeHIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHUpa, B OCHOBE KOTOPOM
JeaT KII0YEBbIEe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C HCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIICCTB U XUMHYECKHX pEaKluh, HEOOXOJUMBIX Ui MPUOOpETEHHUS
YMEHHM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SBICHHIA,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, copeprxaTelibHas XapaKTepUCTHKA 1IeJiel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero obmiero odpazosanus. CerojaHs B
NpenoJaBaHuM XUMHM B  OOJIbIIEH  CTENEHH OTHAETCS  MPEANOYTEHUE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BIAJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu u
YMEHHUSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W NMPUMEHEHHS UX B PEATbHOMN KU3HU
JUISL pEeIIeHUs] MPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 334, KaK:

ajanTtanusi o0yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCsS MHPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY HPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopmupoBaHue y O0OyYarolUMXCsl KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIsl Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI
HKOJIOTUYECKON O€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yUYarOIMUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;

(opMUpOBaHKE U PA3BUTHE Y 0O0YUYAIOIIUXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILLUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TNPOBEACHUHU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM pPONM B PEIICHUU IJI00ANbHBIX MpoOIeM



palMOHANBHOTO MPUPOIONOJIL30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TMPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKXKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWW Ui TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

N3yuenue yueOHOro mnpeaMera «xumus» B 11 Kiacce HampaBlIieHO Ha
0000IIeHHEe M PaCIIMPEHHE HMEIOIUXCS y OOydYalomUXCsl 3HAaHUW IO TEOpUHU
CTPOEHHUS BEIIECTBA, 3aKOHOMEPHOCTSM NPOTEKAHUS XWMHUYECKHX PEaKInH,
CBOMCTBAM U MPUMEHEHHUIO METAJJIOB, HEMETAJJIOB M UX COCIMHECHHIA.

[Iporpamma BBITIOJIHAET IBE OCHOBHBIEC (DYHKITUU:

- MH(POPMALIMOHHO-METOINYECKasT (YHKIHUS MO3BOJIIET BCEM Y4YaCTHHUKAM
00pa30BaTeNBLHOTO IMpollecca MOMYYUTh MPEACTaBICHUE O IENX, COJCpPKAHUH,
oO1ielt crpaTteruy 00yueHus, BOCIUTaAHUS U Pa3BUTHS O00YUYaIOIIUXCS CPEJICTBAMU
JTAHHOTO Y4eOHOTO MPEeIMETa;

- OpraHU3aAlMOHHO-TUIAHUPYIOIAas (PYHKIUS TPeTyCMaTPUBACT BhIJCICHUE
ITamoB OOYYEHHsI, CTPYKTYPHUpPOBAaHUE Y4eOHOrO MarTepualia, ONpeaelieHHE ero
KOJMYECTBEHHBIX M KaUYECTBEHHBIX XapaKTEPHUCTHK HAa Ka)XIOM M3 3TAroOB, B TOM
qHuclie s COACPXKATEIbHOTO HAMOJHEHHS MPOMEXKYTOUYHOM  aTTeCTaluu
oOyyJarommxcs.

Cpennee oOmiee 00pa3zoBaHWE — 3aKJIIOYUTEIbHAs CTYNEHb OOILEro
oOpazoBanus. ConepxaHue cpeaHero ooOmero oOpa3oBaHUs HaIpPaBICHO Ha
pellieHne CIeAYOMUX 3a1ay:

* 3aBeplIeHHE O00I11e00pa30BaTeIbHON MOATOTOBKM B COOTBETCTBUU C
3akoHoM «O06 oOpa3oBaHUNY;

. peam3anus npeanpodeccuoHaIbHOTO oO1ero o0pa3oBaHusl,
MO3BOJIAIOIIETO O0ECHEeYNUTh MPEEMCTBEHHOCTh OOILIEro M MpodheccHoHalIbHOTO
oOpa3oBaHUs.

Baxnerimel 3agadeii 00ydyeHHsI Ha dTare MoJydeHUs CpeHero oOIero
oOpa3oBaHMs SIBISIETCS TMOATOTOBKA OOYYaIOIMIMXCS K OCO3HAHHOMY BBIOOPY
JaNbHEUIIeT0 JKU3HEHHOro myTH. OOywaromiyecss IOKHBI CaMOCTOSTEIHHO
UCTIONb30BaTh MPHOOPETEHHBI B 00IIe00pa30BaTeTbHON OPTraHU3aldd  OTBIT
JIESITEIbHOCTH B PEAIbHOM JKM3HHM, 32 paMKaMH Y4eOHOTO mporiecca.

['maBHbIE 1I€M CpeHero 00111ero 00pa3oBaHUsI COCTOSAT:

* B (popMHpPOBAaHUM IEIOCTHOTO TPEJCTABICHHUS O MHpPE, OCHOBAHHOTO Ha
MPUOOPETEHHBIX 3HAHUSX, YMEHHSIX U CITOCO0AX ESITEIbHOCTH;

* B TMpUOOpPETEHWH OMbITa TO3HAHUS, CAMOIIO3HAHMS, Pa3HOOOpa3HOU
NeSATEeTLHOCTH;

* B TIIOATOTOBKE K OCO3HaHHOMY BBIOOpDY 00pa3oBaTeNbHON U
npodecCHOoHaNBbHOM TPAeKTOPHUH.

Kypc xumum oOnagaeT BO3MOXKHOCTAMHU st (POPMHUPOBAHUS
KOMMYHUKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIOT MPOIECC OOIICHUS
U TPaMOTHas peyb, CIOCOOCTBYIOIIHE:

* MPABWJILHOMY MCIOJIb30BAHUIO0 XUMHUUECKOU TEPMUHOJIOTHH;

* Pa3BUTHUIO MOTPEOHOCTH BECTU JTUAJIOT, BHICIYIIMBATH MHEHHE OIIOHEHTA,
y4acTBOBaTh B JUCKYCCHUHU;

* Ppa3BUTUIO CHOCOOHOCTH OTKPBITO BbIpaXKaTh U apryMEHTHPOBAHHO
OTCTauBaTh CBOIO TOUKY 3PEHUS.



B kauecTBE LIEHHOCTHBIX OpPUEHTUPOB XHMHUYECKOTO 0Opa30BaHUs
BBICTYNIAIOT OOBEKTHI, M3y4yaeMble B Kypce€ XHMHHU, KOTOpbIE (QOPMHUPYIOT Yy
oOyuaromuxcs [IeHHOCTHOE K HUM OTHoIeHue. [Ipu 3ToM BenyIyio poib UrparoT
MIO3HABATEJIbHBIE LICHHOCTH, TaK KaK JAHHBIA YYEOHBIA MPEIMET BXOJIUT B IPYIIILY
IIPEAMETOB ITO3HABATEIBHOTO IMKJIA, TJaBHAS LEJIb KOTOPBIX 3aKIIOYAcTCS B
u3y4yeHuu npupobl. OCHOBY MO3HABATEIbHBIX LEHHOCTEH COCTABIIIOT HAYYHBIE
3HAHUS, HAyYHbIE METOBI TO3HAHUS.

MECTO YYEBHOI'O IPEIMETA «XUMMHSI» B YYEBHOM IIJIAHE
B yuebHoM mmaHe cpemHero oOmero oOpa3oBaHUS MPEaMET «XUMUSD)
0a30BOr0 YPOBHS BXOJHUT B COCTaB MPEIMETHOM 00acTu «ECTEeCTBEHHO-HAy4YHbIS
PEAMETHD).
OO011ee YncIo 4acoB, OTBEAEHHBIX JIJISl M3YUYCHUSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmero obOpaszoBanus, coctaBmsieT B 10 kmacce — 34 yaca (1 yac B
Hezemo) u B 11 kinacce — 34 yaca (1 yac B Heziento).

IIepeyeHb 3IEKTPOHHBIX PECYPCOB:
MM PO Mp o1 02.08.2022 N 653 yTBEp:KAEHME NepeyHa 3/1eKTPOHHbIX pecypcos.pdf

KoumnuecTBo 00513aTe/IbHBIX KOHTPOJIbHBIX U MPAKTHYECKUX PadoT:
Kiacc 10 10

KoHTposnbHbie paboThl 2 2

[IpakTuueckue paboThI 2 2



https://vk.com/doc267958970_667697580?hash=t1p0cJy9KyuQyfwGTMEMqPn2DNsN6OrrfnXb4naTPyo&dl=otK91uZmszhgMjifcUNbVXyszrv8xZZofe0rOOm18u0

COJEP KXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennii A. M. Bytneposa, e€ ocHoBHbIE TIOJI0KeHUSI. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omosorus, u3oMepusa. XHUMHUYECKass CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[TpencraBienue o kiaccU(puUKaluu OpraHudyeckux BemniecTB. HomeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
OMKMCAHKE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W 3TaH —
POCTEUIINE TMPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBA
(peakuu 3aMelleHus] U TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, MOJYyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA pAl. DTWIEH U NPOIUJIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPHU3ALINH ), TOJTyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyTtaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBA (peakiusi nojgumepusanuu). [loydyeHne CHHTETHUECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3NYECKHE U XMMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpOBaHHs U HUTPOBAHUS), NTOJyUYEHUE U NMPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NONYyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTHMyeckass CBSI3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
pa3IUYHBIM KJIACCAM.

[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mnepepaboTku HeDTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHUM, KaTaJuTHueckuil), mnuponus. [IpoaykTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMmeHHBIi
yToJib ¥ IPOAYKTHI €r0 MepepadoTKHU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacCc, KaydyKOB M pE3HHBbI, KOJUIEKIUU



«Heptp» u  «Yromap», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3YUYEHHE €TO CBOWCTB.

Pacuérnsle 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTA PEAKIMU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranuieckue coeJUHEHUSs

[IpenenbHble OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluMd C AaKTUBHBIMU METaJIaMU,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHHe. BojopoaHble CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MEeTaHOIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroatoMHbie  COUPTBHL. ODTWICHTIUKOIbL W  TIHLEPUH: CTPOCHUE,
buznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMU
MeTaJlaMH, KaueCTBEHHasi peakilis Ha MHOTOaTOMHBIE crUpThI). JleiicTBUe Ha
opraHu3M yenoBeka. [[puMenenune rauuepuHa U STUICHTIIUKOJI.

deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penomna. [Ipumenenue denouna.

Anpaerunpl U kemouvl. DOpMaNbIErHl, AlETAIBIETHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHCIEHUS M BOCCTAHOBJIIEHUS,
KaueCTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIE KHUCIOTH.. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOCHHE, (PU3NYECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue A Kiacca KUCIOT, Peakius dTepuuKaiim), moayuyeHue u mpruMeHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxxHble 2(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ uaponus
cioxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYraeBoawsl: coctaB, kjaccuukaus — yrieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['Jroko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBAa (B3aMMOJIEHCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmMuauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. Dotocunte3. OpykTo3a Kak H30Mep TIFOKO3BI.

Kpaxman u memnono3a Kak npupoaHbie mosmuMepbl. CTpoeHue Kpaxmalia H
1euoNo3pl.  Du3nUeckue W XUMHUYECKHE CBOWCTBAa Kpaxmania (THAPOIIH3,
KaueCTBEHHAS pEaKIUsI C 10JI0M).

DKCHepUMEHTAIbHBIE METOJbl HM3YyYCHHs] BEIIECTB M WX MPEBpaIlCHUIL:
npoBeJeHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcusmoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHe Kpaxmana C HOJOM),
MPOBEICHNE NMPAKTUYECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.




Pacuérurle 3amayn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakiuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcoieprKalliie OPraHun4ecKue COeTUHECHUSI.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHnueckue coeAruHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonorunueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpuUpOAHBIE BBICOKOMOJICKYJSApHBIE coeanHeHus. llepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OCJIKHU.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
HaOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypaIusi OEIKOB MpH
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHbIE COeIUHEHUS

OCHOBHBIC TOHSTHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNIEHb MOJUMEpPU3AIINU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHECHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HAaKOMJICHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€M MPU U3YYEHUU OPTraHUYECKOW XUMHUHU B
10 xmacce OCYHIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTAEIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, rTUNIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KiIacCUu(PUKAIMsA, EPUOAUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOCIIUPOBAHUE.

®dusuka: wMaTepusi, DJHEpPrus, Mmacca, aroM, OJJEKTPOH, MOJIEKYIIa,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJlO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPCHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPTraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OCIKH, YIJICBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MOPOIBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOILIUBO,
pecypchl.

TexHoNOrus: NUIIEBbIE TMPOAYKTH, OCHOBBI PAallMOHAIBLHOIO MHUTaHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHUE Mpenaparbl, MaTepualibl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



COJIEPKXAHHUE OBYUEHUS
11 KIIACC
OBHIAS N HEOPI'AHUYECKAS XUMMUMSI

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. OJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHUsl JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. INEKTPOHHAS KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoaMYEcKoro 3akoHa u Ilepmoamdeckoil CUCTEMBI
xumuueckux aiemeHtoB JI. Y. MengeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH IPOCTHIX M CJIOXKHBIX BEIIECTB IO TpyHnaM M IEepHOJIaM.
3HaueHUE NIEPUOINUYECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbl XHMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BajleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenp okuciieHus. MOHBI: KATHOHBI M aHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonssTe 0 OHcCHiepCHBIX cHcTeMax. VICTMHHBIE WM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHWYECKUX BEUIECTB. | €HETHYECKass CBA3b HEOPTraHWYECKUX BEUIECTB,
MIPUHAJJICKAIIMX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas  peakmusa.  Kiaccudukammss  XMMHUYECKHX — peakIuii B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUS MaCChl BEUIECTB,
3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHoecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas auccounanus. CuibHbIC U ciaadbie 2JIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIas, HEUTpabHas, IIEI0YHAs.

OKHUCITUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMuaeckux 3iaeMentos 1. U.
MenpeneeBay, U3ydyeHUe MOJENEH KPUCTALIUYECKUX DPEMIETOK, HaOII0JCHUE U
OTHMCAaHWE AEMOHCTPAIMOHHBIX H JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJA B MPHUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOpPA, pPEaKIMd HOHHOTO O0OMeHa),
MPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaqn.



Pacuéter 1o YPaBHCHUAM  XUMHYCCKHUX peaKuHﬁ, B TOM  YHCIIC
TEPMOXUMHNICCKUC paC‘IéTBI, paC‘{éTBI C HCIIOJIB30BAHUEM IIOHATUA «MaCCOBasd
J0JIA BEIICCTBA».

Heoprannyeckasi xumust

Hemeramner.  Ilonoxxenne HemeraisioB B llepuomnueckorn  cucreme
xumudeckux snemeHToB J[. M. MennaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HA MpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoga U KpeMHHS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COECTMHEHUIA.

Mertamnsl. [lonoxenne meramnoB B Ileproanyueckoil cucreMe XUMUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cpoiicTBa MeTayioB. CIulaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUHN P HANIPSIKEHU METAJIOB.

XUMUYECKHE CBOMCTBA Ba)XHEUINMX METAJUIOB (HATpUM, KaJuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHUS BEUIECTB W HX NPEBpALCHUN:
U3y4YEHUE KOJUIEKINH «MeTayuibl ¥ CIUIaBbl», 00pa3IOB HEMETAJLIOB, pElICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHHUS C PACcTBOpaMU
KHUCIIOT U IeJI0UeH, KAYECTBEHHBIE PEaKIIUU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétpl mMacchl BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIU OHO
U3 BEIIECTB UMEET IPUMECH.

XuUMHUS U KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEBOM
0e30macHOCTH, Pa3BUTHH MEAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BELIECTB U MAaTE€pUANIOB: BAXKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHbIE MAaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
yaoOpeHus.

XuMus U 3I0pOBbE YEJIOBEKA: IMPaBWJa HMCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBSI3H.



Peanuzainust  MeXnpeAMETHBIX  CBA3€d MpU  HU3YyYEHUH OOmeH u
HEOpraHu4ecKol XumMuu B 11 Kiacce oCyIIECTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OoOIUX E€CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATHAN, SIBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KiIacCHpUKAIKI, TEPUOIUIHOCTh, HAOIIOJACHHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BbEM, arperaTHoe COCTOSIHHE BeEIecTBa, (PM3UYCCKHE BEIIMYMHBI U SAUHUIIBI UX
HU3MEpPEHUS, CKOPOCTb.

buomorus: kjeTka, opraHu3M, SKOCHCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHEpanbl, TOPHBIC TTOPOJIbI, MOJIE3HBIC MCKOIIaeMble, TOTUIMBO,
pECYpPCHI.

TexHOomorus: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYprus, MPOU3BOJCTBO
CTPOUTEIBHBIX MaTEPUAIIOB, CEIBCKOXO35MCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyYaronMMHUCsT TPOTPAaMM  CpPEIHEro OO0mero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HayyHOo-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIOIUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCHUMCKONW TIpa)KTaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYUE MOTUBALMU K O0YUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaloOlIUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTaroTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOIO3HAaHUS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOyJaroImmxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OMbITA IO3HABATEILHON M MPAKTUYECKON ESITeIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HAaHMS 00YYaIOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U ITPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPAaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaTb M IPUHUMAThb MOTHUBBI, HaMEPEHMs, JIOTHKYy H
apryMEHThI IpYIHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA

LEHHOCTHOTO OTHOLIEHUS K MHCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XUMHUU;



yBaXXEHUSI K MPOLECCYy TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOIO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IMOJYYEHHUH M MOCIEAYIOIIEM
aHaln3e MHPOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEH 3I0pOoBOTO M Oe3omacHoro obpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUS LEHHOCTH MPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HaHUS TOCJEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4Y€OHO-HCCIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodecchil pa3nuyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HWHAMBHIYAJIbHON TpaeKTOpUU
oOpa3oBanusi, Oyaymied MpoecCuu U peann3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU 1IETIECOOOPA3HOTO OTHOILIEHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAaHUSl TJIOOAIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIUSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOIIOIB30BAHMUS;



AKTUBHOIO HENPUATHS JCUCTBUWA, NPUHOCAIIMX BpEd OKpYKarolleu
NPUPOAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSTHBIE 3KOJIOTMYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

NOHMMaHHA cCleUu(UKH XUMUU KaK HAayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE MPUPOJbl U YEJOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeKAEHHOCTH B  0COOOW 3HAUYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UMBUJIM3AlMK: B €€ TyMaHUCTHYECKON HANpPaBICHHOCTH W BAXXHOW pOJIA B
CO3JaHUU HOBOM 0a3bl MaT€pUaIbHOU KYJIbTYpPbl, pEIIEHUHU TT00ANBHBIX MPOOIeEM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUI
YCHEWHOT0 TpyJa M SKOJIOTMYECKM KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYUIHOCTH METOOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIlyyaeMble 3HaHUA Ui aHAIHU3a U OOBSICHEHUS! SBJIEHUH OKPY’KaOIEro MUpa u
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOYEHUS Ha
OCHOBE HAyuyHbIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOXyYeHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLHSX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B PasIUYHBIX cdepax MpopecCHOHATBHON
NESATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOTO MpenMera « XUMHUs» Ha
YPOBHE CpeHETo 00I1ero 00pa3oBaHus BKIIOUYAIOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOydarouImxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTpPAXKaIOIIKe
LEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UccleoOBaHue, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);



yHUBEpCalbHble y4eOHble NeWCTBUs (MO3HaBaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJIsITUBHBIC), obecrieunBaroIIe dbopmMupoBaHue (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETEHITUN 00yJaroITuXCs;
CIOCOOHOCTD 00yJaroIXcs UCIIOJIb30BaTh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATCIHHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISTHBHBIMH
JICUCTBUSIMH.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
NeUCTBUSAMMU:

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOATENLHO  (QOpMYyJNHMpOBaTH W aKTyaJlM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUH M YCTaHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS J1JI1 OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBaHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTaHaBJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE PaCCYXKIeHUs (MHIYyKTUBHbBIC, JEAYKTHUBHBIE, TIO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3AKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W TMPAKTUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJEIIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeliCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMyITUpPOBATH MENN U 3a/1a91 UCCIIETOBAHMS, UCTIOIB30BaTh MMOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyJIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (DOPMHUPOBAHUS TUIOTE3bI TIO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJIETh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
0000IIIEHUS U BBIBOBI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbHOCTH, MPOSBISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY



MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCSI B PAa3JIMYHBIX HCTOYHUKAX WH(poOpMauuu (HAy4YHO-
NOMyJsIpHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWsA, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHanu3upoBaTh UHMOOPMALMIO PA3TUYHBIX BHJIOB U (OpM
IpeICTaBICHHUS, KPUTHUYECKH OLICHUBATH e JOCTOBEPHOCTD u
HEMPOTHUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3amay
OTPEENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
XUMUYECKOM uH(pOpMalMel: MNPUMEHATh MEXIpeAMETHbIe ((usnyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMbl B XOJ€ JUaJiora W/Win
JTUCKYCCUM,  BBICKAa3bIBaTh  HJIeH, (OPMYyJIHpPOBaThb CBOU  MNPEIAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3EeHTalueil pe3ysbTaTOB MO3HABATEIbHON JESTEIBbHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyJIupoBaTh BHIBOIbBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHWS TO3UIIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMU.

OBgilaieHHe YHHBEPCAJIBLHBIMHU PErysiTABHBIMH 1€ CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBAaTh M OCYIIECTBISTH CBOIO MO3HABATEIBbHYIO
JeSITEIBHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUT™M JACUCTBUI TpHU
BBITIOJIHGHUHM YYEOHBIX U HCCIEJOBATENIbCKUX 3a]ady, BBIOMpaTh HamOoliee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBaX U XUMUYECKUX PEAKIUX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOEH NIE€ATEIHHOCTH HAa OCHOBE CaMOaHajn3a
U CaMOOIICHKH.

MPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(OPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoAbl, B  (QOPMUPOBAHUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€



(GyHKIHMOHATBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUs] TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIEHUSI K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAS TpYIIa,
pajuKai, U30MepHUs, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJI€BOJOPOIbI,
KHCJIOPOA U a30TCOJAEpkAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEAECHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHUH U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHHU BBISBISATh XAPAaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUU HCIOJIb30BaTh XHMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIIEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS];

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJJICKHOCTb HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb KM Ha3BaHUS IO
cucremarndeckoir HoMeHknatype (IUPAC), a taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ yMEHHMH  XapaKTEepH30BaThb  COCTaB, CTPOCHHE,
duznyeckue M XUMHYECKHE CBOMCTBA TUIUYHBIX MPEICTaBUTENCH Pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METAHOJ, STAaHOJ, STUJICHIJUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJErul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATH T€HETUUYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHYECKHX PEAKLUUNA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;



c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu U
MPaAKTUYECKOE TPUMEHEHHUE IPOyKTOB MEpepadOTKH;

c(OPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOIYKTA
peaknuu 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOPMHPOBAHHOCTh YMEHHH BIIQJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIPEBpaICHUs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUU, MOJIyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalus OCJIKOB NMpPU HarpeBaHUU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u GOpMyJIMPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMUUYECKYIO
uH(hOpMaIUIO, TOIy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, MaTepuer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBUjia  AKOJOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KaIOIEeW MPUPOJHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JICUCTBUS HA >KHUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMasi cMbica mnokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEAOTBpAICHUS WX BPEIHOIO BO3ACHCTBHS Ha OpPraHU3M
YEJI0BEKa;

JUIsi 00yYaronxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUISL CHENBIX W CHA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaitns s 3amucu XuMHUYECKUX

bopmy.

ITPEAMETHBIE PE3YJIBTATDBI
11 KIIACC



[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas M HeopraHuyeckas
XUMUSD) OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUU SBJICHHM
OpupoAsl, B (OPMUPOBAHMM MBILUIEHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKUH 3JEMEHT, aToMm, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasl CBA3b
(KOoBaJIGHTHas1, HOHHAs, METAJUIMYECKast, BOAOPOIHAs ), KpUCTANINYECKas PEeIIETKa,
TUIIBI ~ XUMHWYECKHX pPEAaKUUH, pacTBOp, OJIEKTPOJUTBI,  HEAIEKTPOJIUTHI,
IEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIMTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUuy, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON Juccolmanuu, nepuoandeckuil 3akon [[. M. Menneneena,
3aKOH COXPaHEHUSl MacChl BEIIECTB, 3aKOH COXPAHEHUsSI U MPEBPAILCHHS YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE MOHMMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
coCTaBe, MOJIy4eHUH U 0€30M1aCHOM MCMOJIb30BaHUM BaXKHEUIINX HEOPTaHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOU JEATEIIbHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHUS NpPU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
cocTtaBieHUss (GOpMyJl BELIECTB M YpPaBHEHUH XHMMHUYECKUX  peakLuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUs OTACIBHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid Tra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETallEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIpYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUH OINpPEAENATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COCAMHEHUSAX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCJIMHEHUM;

c(OpPMUPOBAHHOCTD yMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIéHHOMY KIaccCy/Tpyrie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUAbI, OCHOBAHUS,
KHUCTIOThI, aM()OTEpHBbIE TUAPOKCUIDBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHM PacKphIBaTh CMBICI MEPUOAMUECKOT0 3aKoHa /.
W. MenpaeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIMU;

c(OpPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuogos Ilepuoanueckoil cuctembl
xuMudeckux sjementoB JI. M. MenneneeBa, HCIonb3ys MOHITHA «S-, P-, O-



AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
o nepuoAaM u rpynnam llepuonnueckon cuctemMpel XUMUYECKUX y1eMeHTOB [[. U.
Menpaeneena;

chOPMHPOBAHHOCT, YMEHHU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKUE CBOICTBAa HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYILECTBOBAHWE T€HETHYECKOW CBS3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYCCKHUE DPEAKIUU II0
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy PEArupYIOIIMX BEHIECTB, TEILIOBOMY
abdexTy peakuuy, U3MEHEHHUIO CTENEHEH OKHUCICHMS 3JEeMEHTOB, 0OpaTUMOCTH
peaKkIfy, YYaCTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUI COCTABJISITh YPaBHEHUS PEaKUUW pPa3IUUHbBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJOBUS, IIPU KOTOPBIX ATU PEAKLIMH UAYT J0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUYeCTBEHHBIA COCTAaB pAa3JIMYHBIX HEOPTraHUYECKUX BEILECTB, pPacClO3HABaTh
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacKpbIBaThb CYIIHOCTb  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEeakiuu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aeicTus (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNH 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCIEHHUSI C HCIOJIb30BaHUEM
MOHSATUSI «MaccoBasl JIOJIS BEIECTBA B PacTBOpPEe», OOBEMHBIX OTHOIICHUN Ta30oB
MPU XUMUUYECKUX PEaKIMIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHWH TUTAHUPOBATH U BBHINOJHATh XUMHUYECKHMA
AKCHEPUMEHT (pa3sioKEHUE MEePOKCUAA BOJAOPOJA B MPUCYTCTBUU KaTaauzaTopa,
ONpENENICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHMKATOpPa, BIMSHUE Pa3Iu4HbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEeaKIMu Ha cyibdaT-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUSI, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 IO
TeMam «Metaey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHNH C BEIIECTBAMHU U JTAOOPATOPHBIM 000pPYIOBaHUEM,



NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJLI HA OCHOBE
ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpelCcTBa MacCOBOMU
KOMMYyHUKaruu, IHTepHeT 1 ApyTrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHUsI CBOETrO 3/I0POBbSl U OKPY’KAIOLIEH MPUPOJHOM Cpelbl, 0CO3HABaTh
OIMACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI OTPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEeIOTBPALICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTaHNU3M UEJIOBEKa,

Ui O0YyYaroUMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbs: YMEHHE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nms 3anucu XMMUYECKHUX
dbopmy.

Buapl koHTpOIS

C nenpto OoJiee riyOOKOTO M3YYEHHUSI COCTOSHHS OOYUYE€HHMS W BOCIUTAHUS
WCIIONB3YIOTCSA  CIIEAYIOIIME BHIBI KOHTPOJSA: IPEIBAPUTENIBHBIM, TEKYLIUH,
TEMaTUYECKUM, TEePCOHANIbHBIN, (PpOHTAIBHBIN, UTOTOBBIM. Bo BpeMs KOHTpoJs
UCIOJIB3YIOTCSl pa3IMuHbIe METOIbl: Oecena, HaOIoIeHNe, YCTHbIE U TUCbMEHHbIE
OTIPOCHI, JJAOOpaTOpHbIE PabOThI, TECTUPOBAHUE, 3aIIUTa PePepaToB, TBOPUECKUX
paboT; KoHTposibHast pabota. Ilepen mpoBeneHHMEM  KOHTPOJHPYIOLIETO
MEpPONpUITHs, OOydaroluecss B 00s3aTEJIbHOM TMOPSIKE O3HAKAMIIMBAIOTCS C
TpeOOBaHUSIMU YYEOHBIX JOCTIKEHUU (djemMeHTaMu KoHTpossi). [lpu sTom
yUUTEIb MPOBOIUT 0000111at011Iee TOBTOPEHHE 10 3TUM JIEMEHTaM.

Pesynbratel 00y4eHHs XUMUM COOTBETCTBYIOT OOIIMM 3aJadaM TMpeaAMeTa H
TpeOOBaHUSIM K €ro YyCBOCHHIO. Pe3ynbTarel 0OydeHHs OIICHUBAIOTCS TIO
nATHOAIBbHON cucteme. [Ipu OlleHKe YYMTHIBAIOTCS CIEAYIOUINE KadeCTBEHHBIC
MOKa3aTeln OTBETOB: TyOWHA (COOTBETCTBHME W3YUYCHHBIM TEOPETHUECKUM
000011I€HUSIM); OCO3HAHHOCTh (COOTBETCTBUE TPeOyEeMbIM B MPOTpaMMe YMEHHUSIM
OPUMEHATh TMOJYYEHHYI0 HWH(MOpPMAIMIO); TMOJHOTAa (COOTBETCTBHE OOBEMY
nporpamMmbel 1 uHGopMaruu ydeOHnka). [Ipyu OleHKe YUYUTHIBAIOTCS YUCIO U
XapakTep OmMOOK (CYIIECTBEHHbIE WM HecymecTBeHHbIe). CylecTBeHHbIC
OIIMOKM CBSI3aHBI C HENOCTATOYHOM TIyOMHOM W OCO3HAHHOCTBIO OTBETa
(Hanpumep, oOydJaronuiics HEMPaBUIBLHO YKa3all OCHOBHBIC MPU3HAKU TOHSTHUH,
SIBJICHUH, XapaKTepHbIe CBOMCTBA BEIIECTB, HEMPABMWIBHO CPOPMYIUPOBAI 3aKOH,
IPaBWIO U T.M. WIK OOyYaIOUIUICS HE CMOT MPUMEHUTh TEOPETUYECKUE 3HAHUS
Uis  OOBSICHEHHSI W TpPEACKa3aHusl SBJICHUH, YCTAHOBJICHHS MPUYHUHHO-
CIIEICTBEHHBIX CBSI3€M, CpaBHEHUA U Kilaccupukauumyd SBIEHUA W T. IL.).
HecymiectBeHHble OMIMOKK OMNPEACNSIIOTCS HEMOJHOTOM OTBeTa (Hampumep,
yIyllleHue U3 BUa Kakoro-Jindo HexapakTepHOTo (hakTa Mpu ONMUCAHUU BEILECTBA,
npouecca). K HUM  OTHOCATCS  OrOBOPKHM, OIKCKH, JOMYIIEHHBIE IO
HEBHUMATEJIbHOCTH (HAampuMep, Ha JBa U Oojiee ypaBHEHUs peaklUid B MOJTHOM
WOHHOM BHUJIE IOMYIIIEHA OJ[HA OIIMOKa B 0003HaYEHUH 3apsiia HoHa). Pe3ynbTaThl



06y‘{€HI/I$[ MMPOBCPAIOTCA B IMPOHECCE YCTHBIX W IIMCBMCHHBLIX OTBCTOB
06yqa}0mnxc51, a TaKKC ITPH BBIIIOJHCHUHY UMH XUMHUUYCCKOI'O SKCIICPUMCHTA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMmbl

KoaunuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYecKkHn
e padoThl

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

Mpumeyanue

Paznen 1. Teopernueckue 0CHOBBI OpraHuyeckoii xumum (3 yaca)

OcHoBHBIE BUABI KOHTPOJsA: TeKy1il KOHTPOIIb.

IIpenmer oprannyeckoi
xumuu. Teopus cTpoeHUst

11 3
OPraHUYECKUX COCTUHEHUN A.
M. byrneposa
Hroro no pazneny 3

Paznen 2. Yraesoaopoani (13 yacos)

OcHoBHbIe BUABI KOHTPOJIsi: Tekymuit KoHTposb; KonTponbsHbix pabdot — 1; [Ipaktnueckux padot — 1.

[IpenenbHbIE YTI€BOAOPOABI —

2.1 2
QJIKAHBI

29 HenpenenbHble yrieBoI0pOIBL: 5 1
QJIKCHBI, AJIKaTUCHBI, aTKUHBI

2.3 ApoMaTn4ecKue yriieBoa0pObl 2
IIpupoaHbIE HICTOYHUKHT

2.4 YTJIEBOJIOPOAOB U UX 3 1
nepepaboTka

Hroro o paznueny 13




Paznen 3. Kuciiopoacoaep:xamnue oprannyeckue coefuHenns (13 yacon)

OcHoBHbIe BHABI KOHTPOJsi: Texymuii KoHTpoib; KonTponsHbix padot — 1; [IpakTudeckux pador — 1.

3.1 Cruptel. @enon 3

3. Anpneruasl. Kap6oHOBBIC - 1
' KUCIIOTHI. CII0XKHBIE 3PHUpHI

3.3 YrieBoasl 3 1
Htoro no pazneny 13

Pa3znen 4. A3oTconep:kanine opranuieckue coequnenus (3 yaca)

OcHoBHbIE BU/IbI KOHTPOJIA: TeKyIIuii KOHTPOIb.

AMUHBI. AMUHOKHCIIOTBEI.
4.1 3
benku
Hroro no pazneny 3

Pasnen 5. BoicokomoJiekyasipHble coequHenus (2 yaca)

OcHoBHBIC BBl KOHTPOJIA: TeKyIIUii KOHTPOIIb.

51 [Inactmaccel. Kayuyku. 5
Bonokna
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 9 5
[TPOTPAMME




TEMATHYECKOE INTAHUPOBAHMUE

11 KJIACC
Ne Tembl Tema Koa-o D opMBbI KOHTPOJIA
4acoB
Tema 1. Bakueiimme 1oHATHA U 3aKOHBI XUMUH. 5 Texkymmi KOHTPOJIb
Tema 2. | CtpoeHue BeniecTBa. XUMUYECKHUE PEAKIUU. 10 (3+7) | Tekymuuit KOHTPOJIb
KontposbHbix pador — 1
Tema 3. | PactBopbl. MeTamibl U UX COEAUHEHUS. 10 (4+6) | Tekyuuit KOHTPOJIb
[TpakTuueckas pabora — 1
Tema 4. | HemeTraniabl U ©X COEAUHECHUS. 7 Texkymmi KOHTPOJIb
KonTtpoasubix padot — 1
ITpakTnyeckas padora — 1
Pe3eps. 2
UTOoro 34 KoHnTtponbHbix padot — 2

[IpakTuueckas pabora — 2







