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IHosicHuTe IbHAS 3aNIMCKA

Pabouas nporpamma mo xumuu juis ooyqarommuxcs 10-11 kimaccoB paspadoTraHa
Ha OCHOBE:

o @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B

Poccuniickont @enepanun»;

« mpukaza MuroOpHayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkaeHIH
(denepanbHOro TOCyIapCTBEHHOTO 00PAa30BaTENLHOTO CTaHAAPTa CPEIHETO
oOmero oOpa3zoBaHus» (C M3MEHEHHUSIMH, BHECEHHBIMU MPUKA30M
Mumnrnpocsenienus: Poccun ot 12.08.2022 Ne 732);

o mnpuka3a Munnpocseuienusa Poccun ot 12.08.2022 Ne732 «O BHeceHUM
U3MEHEHUH B eiepalibHbIN rOCy1apCTBEHHBIN CTaHIAPT CPETHETO OOIIETOo
oOpa3oBaHUs, YTBEPKIEHHBIM Mpuka3oM MuHuCTEpcTBA 00pa3oBaHUs U
Hayku Poccutickont @eneparuu ot 17 mag 2012 roma No413»

o nmpukaza Munnpocsemenuss Poccunm ot 23.11.2022 NelO14 «OO6
YTBEPKJIEHUU (efepaibHOil  00pa30BaTebHON MPOTpaMMBbl  CPEIHETO
oOmiero oOpaszoBaHusi»  (3apeructpupoBan 22.12.2022 Ne71763), c
W3MEHEHUSIMU B COOTBETCTBHH C MPUKa30M MHHHUCTEPCTBA MPOCBEIICHUS
Poccutickon ®@eneparuu ot 19.03.2024 Ne 171 «O BHeCEHUN U3MEHEHUH B
HEKOTOpblE  MpuKa3bl MuHucrtepcTBa mnpocsemeHus  Poccuiickon
®enepauuu, Kacaroumecs (enepanbHbIX 00pa30BATENbHBIX MNPOrPaMM
HayaJpHOTrO OO0IIero 00pa3oBaHUsl, OCHOBHOIO OOIlero 0oOpa3oBaHUs U
CpeaHero oo1iero oopa3oBaHus;
npukaza MunnpocBemienuss Poccum ot 22.03.2021 Ne 115 «O6

yTrBepkaeHuu [lopsiika opranu3aiuy U OCyIIeCTBICHHS 00pa3oBaTEIbHON
JIESITETLHOCTH IO OCHOBHBIM 00I11€00pa30BaTeIbHBIM TIpOrpaMMaM —
o0pa3oBaTeIbHBIM MMPOTPaMMaM HAaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO
U CpeHEro 00IIero 00pa3oBaHusy;

CIT 2.4.3648-20 «CaHUTapHO-3MUIEMHOJIOTHYECKUE TpeOOBaHUS K
OpraHMU3aIusIM BOCIIUTAHUSA U 00YUYEHHUsI, OTJbIXa M O3J0POBIICHUS IETCH 1
MOJIOACKN», YTBEPKICHHBIX IMOCTAHOBJICHUEM TIJIaBHOTO CAaHUTapHOTO

Bpaua ot 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «l'urnennyeckue HOPMATHBBI M TpPEOOBaHUS K

obecrnieyeHuto Oe3omacHOCTH W (Wu) OE3BPEIHOCTH I 4esIOBEKa
(GaKkTOpOB Cpeabl OOUTAHU», YTBEPKIACHHBIX MTOCTAHOBIICHUEM TJIaBHOTO
canuTapHoro Bpaya ot 28.01.2021 Ne 2;

OCHOBHOI 00pa30BaTeIbHOM MPOTPaMMbI CPEAHET0 00IIero oOpa3oBaHUs
Hkomsr «/Ipyxodar»



e KOHICTIIMA  TIPENoJiaBaHusl  y4eOHOro  mpeamera  «XUMHS» B

oOpa3zoBaTeNbHBIX opranu3anusiax Poccuiickoit denepanuu;

PaGouast mporpamMma y4eOHOTO TpenMeTra «XHUMHS» JJIsI OOy4Jaromuxcs Ha

YpOBHE cpeaHero oOiero odpa3oBaHUsl COCTaBJI€Ha Ha OCHOBe TpeOoBaHU K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTesIbHON MPOrpaMMbl CPETHETO 00IIEro
o0Opa3oBaHus, MIPEICTABICHHBIX B denepanbHOM rocyJapCTBEHHOM
oOpa3oBaTenbHOM CTaHjapTe cpeaHero oomero odpaszoBanus, ®OII COO wu
OPUEHTHpPOBaHA Ha IEJEeBbIC MPUOPUTETHI, CHOPMYIUPOBAHHBIE B (eaepaabHON
paboueil mporpaMMe BOCHUTaHUS W B paboyell mporpaMme BOCHUTAHUS IIKOJIBI
«pyxoa».
XuMHUECKOe 00pa3oBaHHE, IMOJIYyYaE€MOE BBITYCKHUKAMU CPEIHEN  IIKOJIbI,
SBJISIETCS] HEOTHEMJIEMOM YaCThIO UX 00pa30BaHHOCTH. OHO CITY>KUT 3aBEpUIAIOIIUM
ATAllOM peaJM3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
IIEHHOCTEHW, MPUCYIIMX IEJIOCTHON CHUCTEME XMMHYECKOro oO0pa3oBaHUs. ITU
[EHHOCTH KacaroTCs TO3HAHUS 3aKOHOB TIPUPOABI, (HOPMUPOBAHKSI MUPOBO33PEHUS
U 001Lel KyJbTypbl YEJIOBEKA, @ TAK)KE SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO M MPUPOAHOMN cpere. Peanusyercs xumuueckoe oopa3oBaHue
oOyJaroluxcs Ha YpOBHE CpPEAHEro OO0IIero oOpa3oBaHUs CPEACTBAMU y4€OHOTO
npeaMera «XUMHS», COJIEp)KaHUE M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
porpamMmme Mo XUMHUU ¢ YI4ETOM celIUUKN HAyKU XUMUH, €€ 3HAUCHUS B TO3HAHUU
IPUPOABI U B MAaTEPUATIbHOMN XKU3HHU OOLIECTBA, a TAKXKE ¢ YUETOM OOLIMX Leed u
IPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oOmrero oopaszoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIPAET OCOOYIO POJib
B COBPEMEHHOM IMBWJIM3AIIMU, B CO3/JAHUU HOBOW 0a3bl MaTEpUAbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHUE PAIIMOHAIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIMIEM MHUPE Kak O €IMHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (popMHUpyeTCs B XMMHUU HAa OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIaCTIMU MPUMEHEHUS.

TecHo B3auMOAECHCTBYS C APYTUMU €CTECTBEHHBIMU HayKaMU, XUMHUs CTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUIHOTO
TpyJa ¥ >KM3HU KaXJI0ro ujeHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
CO3UJIaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJiEHa Ha pEIICHUE
rJI00QIBHBIX  MPOOJIEM YCTOMYMBOTO pA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B mnnaHe pemeHuss 3aJay  BOCHUTAHUSA, PAa3BUTHS U COLMANU3AlUU
OOy4JaromMXcsi MPUHITHIC MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CONlep KaHUsI W TOCTPOCHUS TpeAMETa MpeaycMaTpuBaioT (GOPMHpPOBAHUE Y
OoOy4YaronMXcst YHUBEPCAIbHBIX YU€OHBIX AEHCTBUN, UMEIONIUX 0a30BOE 3HAUCHHE
JUISL pa3iMYHbIX BUIOB JESATENBHOCTU: pEUICHUs MpoOJeM, MOMCKa, aHaldu3a U
00paboTku nHpOpMALIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM



U HCCIIENOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

Hean wusyuenus mnpeamera «XuUMHUS» HAa YpPOBHE CpPEIHETO OOIIETro
oOpa3zoBaHus Ha 6a30BOM ypOBHE:

— QopMUpOBaHUE CUCTEMBl XHMMHUYECKMX 3HAHMM Kak  BaKHeWIen
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOU
JeKaT KITIOYEBbIC TOHSATHS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHUE $S3bIKa HAayKH, YCBOGHHWE W TMOHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIICHUE C UCTOpUEH HX
pa3BUTHUS U CTAHOBJICHHS,

— (hopmupoBaHNe U Pa3BUTUE MPEACTABICHUIN O HAYYHBIX METOAAX MO3HAHUS
BEIECTB U XUMUYECKUX PEAKINI, HEOOXOAUMBIX JIJIsi IPUOOPETEHUS] yMEHU N
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKUX SIBJICHUH, UMEIOIIUX MECTO
B IIPUPOJIE, B MPAKTUUYECKOMN U MIOBCETHEBHON KU3HH;

— pa3BUTHE YMEHUI U CIIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM
U OOBACHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJEHUEM MpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

3agauu U3y4eHUs1 XUMHHU:

— ajanranuus 00y4aromuxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUpa,
dbopMHpOBaHUE HHTEIUIEKTYaIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbHOMY IPUHSATHUIO
I'PaMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYyaIlUSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX IPUMEHEHUEM;

— ¢opmMupoBaHUEe Yy OOYYaIOIIMXCS KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETECHIINI), UMEIOINX YHUBEPCAIBbHOE 3HAYCHHUE JJIs PA3IUYHBIX BUIOB
JEATEeIbHOCTH: pEIIeHUusT MpoOsieM, T[OMCKa, aHaiu3a U 00paboTKu
uHpopMalu, HEOOXOAUMBIX [JIsi MPUOOPETEHUS ONbITa MAESITEIBLHOCTH,
KOTOpas 3aHUMAET BaKHOE MECTO B MTO3HAHUU XUMUH, & TAKXKE JIJIS1 OLICHKHU C
MO3UIMI SKOJIOrMUecKoil 0e30macHOCTH XapakTepa BIMSHHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U MPUPOJIHYIO CPELY;

— pa3BUTHE TO3HABATENIBHBIX WHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00y4aroIUXCsl: CIIOCOOHOCTH CaMOCTOATENbHO MPHUOOPETAThH
HOBBIC 3HAHUS MO XUMHH B COOTBETCTBUU C XKU3HCHHBIMH MOTPEOHOCTSIMH,
UCTIONIb30BaTh COBPEMEHHBIC MH(DOPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA U
aHamM3a Y4eOHONH W HAy4YHO-TIONMYJISPHOH HWHMOPMAIMM XUMHUYECKOTO
CoJIep KaHus;

— (opMUpOBaHUE U pa3BUTUE Y 00YUYAIOUIUXCS ACCOLIMATUBHOTO U IOTUYECKOTO
MBIIICHUS, HaOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE
0COOEHHO HEOOXOIUMBI, B YACTHOCTH, NIPH TUIAHUPOBAHUU U TPOBEICHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

— BOCIIUTaHWE Yy oOyvarommxcs yOexJAEHHOCTM B T'yMaHHUCTHUYECKOM
HAIPaBIEHHOCTH XUMHUH, €€ BaXKHOH POJI B PEIICHUH TI100aTBHBIX TPOOIeM
paIMoOHaIBbHOTO  MPUPOAOIOIB30BAHUSA, MOTOJHEHHUS] JIHEPreTUYECKUX
pEeCypcoB M COXpaHEHUsl  MPUPOJHOTO  PABHOBECUS,  OCO3HAHUSA
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HEOOXOIMMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJIE U CBOEMY 3I0POBBIO, a
TaK)K€ MNPUOOPETEHUs OMbITAa HCIOJb30BAHUS TMOJYYEHHBIX 3HAHUW IS
NPUHATUS TPAMOTHBIX PEIICHUNM B CUTYaIUsX, CBA3AHHBIX C XUMHYECKUMU
SIBIICHUSIMH.

OO1ee YncIo YacoB, PEKOMEHIOBAaHHBIX JIJIS M3yUeHUsT XuMuH - 68 yacos: B 10
kiacce — 34 gaca (1 gac B Hemenio), B 11 kiacce - 34 gaca (1 gac B Heiemio).
Jns  peanu3anii  IPOrpaMMbl  UCTIOJNB3YIOTCA  YYCOHMKH, JOMYIICHHBIE K
WCIIOJIb30BAHUIO TPU peaIM3alid HUMEIOIINX TOCYJAapCTBEHHYIO aKKPEAUTALMIO
00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEeIHEro
oOmiero oOpa3oBaHUs OpPraHU3ALMIMH, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO

NEeATENbHOCTD, MpUKa3oM Munnpocsemenns ot 21.09.2022 Ne 858:

e Tabpuensn O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus. 10-11 knacc.

Yyebuuk M.IIpocBemenue 2023

DOnexkTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, TOMYIEHHBIE K HUCIOJIB30BAHUIO MPHU
peanu3aiu 00pa30BaTEIbHBIMU OPTraHU3AlUSIMU HUMEIOIIUX TOCY/IapCTBEHHYIO
aKKpeAUTAIMI0 00pa30BaTENbHBIX MPOrPAMM HAYAJIBHOTO OOIIEr0, OCHOBHOTO
oOmiero, cpegHero oOImero o0pa3oBaHUs MPUKa30M MUHIPOCBEIICHUS OT
04.10.2023 Ne 738:

e bubmmoreka OI'UC «Most TITKOJIa» — lesson.academy-
content.myschool.edu.ru/07.2/05
e bubGmonikomna Www.biblioschool.ru

Conepxanue o0yuenusi B 10 kiacce.
Pa3znen |. Oprannyeckasi Xumus.

(Kypcusom B TEKCTE BBIJICIICHBI 2JIEMEHTBI COJICP KaHMs YI4eOHOT0 MaTepraa,
KOTOpPBIE M3Y4YalOTCS B O3HAKOMUTEIBHOM IUIAHE M HE BKJIOYAKOTCS B COCTaB
npeaMeTHbIX pe3yabTaToB ocBoeHust OOIT COO Ha 6a30BOM ypoOBHE).

Tema 1. TeopeTuyeckue 0CHOBbI OPraHMYECKOH XMMHH.

[Ipenmer opraHM4ecKOW XMMHUU: €€ BOSHUKHOBEHHUE, PAa3BUTHUE U 3HAUYCHUE
B IIOJyYEHUHU HOBBIX BEILIECTB M MaTE€pUANIOB. Teopus CTPOCHHUSI OPraHUYECKHUX
coenunenuii A.M. BytnepoBa, e€ ocHOBHbIE no0KeHus. CTpyKTypHBIE (DOPMYIIBI
OpPraHMYeCKuX BewecTB. [ omousorus, wu3omepus. XHUMHUYECKas CBsI3b B
OPraHUYECKUX COEAUHEHUSAX — OUHAPHBIC U KPATHBIC CBA3U.

[Ipencrapienne o kinaccupukaluu OpraHMYecKux BemecTB. HomeHkiarypa
OpraHUYeCKUX COEAMHEHUN (CHCTeMaThuyeckas) W TpUBUAIbHBIE Ha3BaHUS
BAXHEUIINX MPEACTABUTEIEU KIIACCOB OPTaHUYECKHUX BEILIECTB.

DKCNEPUMEHTAIbHBICE METOJbl HU3YYEHHS BEIIECTB W HX IMPEBPAIICHUN:
03HaKOMJICHHE C 00pa3llaMKi OPraHMYECKUX BEIIECTB U MaTepuajiaMy Ha UX OCHOBE,
MOJICJTUPOBAaHUE MOJIEKYJT OPraHWYECKHX BEIIECTB, HAOJIOJCHHWE U OIMHCaHUE


https://1zavuch.ru/group?groupId=114497758&locale=ru&date=2023-09-27T00%3A00%3A00.000&isStatic=false
https://1zavuch.ru/group?groupId=114497758&locale=ru&date=2023-09-27T00%3A00%3A00.000&isStatic=false
http://www.biblioschool.ru/

JEMOHCTPALIMOHHBIX OMNBITOB [0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuM (IU1aBjieHue, OOyIJIMBaHUE U TOPEHUE).
Tema 2. YrieBoaopoasbil.

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHU pAn. MeTraH W 3TaH —
MpOCTEUIINE TPEICTABUTENN aJKaHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelleHUs] W TOPEHUs), HaxXOXJIEHWE B TMPHUPOJIE, IOJyYeHUE W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJOTUYECKUIA PsiA. DTUIEH U MPONUIIEH —
IpOCTEHIIMe NPEACTABUTENN AalKEHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u MerunOyranueH-1,3: crpoeHue, BaxHeHIme
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKHUH psijl. ALleTHIIEH
— MpPOCTEHIINNA MNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUS, raJOreHUPOBaHUs, TUIpaTallly,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (HU3MUECKUE U XMMHUYECKHE CBOMCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NpUMEHeHue. 1o.yon:
cocmae, cmpoenue, ¢uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBANUSL U HUMPOBAHUS), NOJLyYeHue u npumenerue. TOKCUYHOCTb apEHOB.
['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHUKHM yINIEBOAOPOAOB. IlpupoaHblii ra3 W MOIYTHBIE
HedTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUN, KaTATIUTUYECKU), mupoyn3. I[IpomgyKTsi
nepepadoTKu HePTH, UX TPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITY. KamMeHHbII
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M HX NPEBPAILECHUM:
O3HaKOMJIEHUE C 00pa3liaMu IIacTMAcC, Kay4yKoB U pe3uHbl, Koyiekuuu «Hedtb»
U «YT0JIb», MOJAEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE NMPAKTUUECKONW pabOThI: OJyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUWU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).
Tema 3. Kucsiopoacoaepxamue opraHudecKkue coeIMHEHU .

[IpenenpHble ONHOATOMHBIE CHUPTHI. MeETaHONI W 3TaHON: CTPOCHHE,
dusznyeckue M XMMUYECKHE CBOMCTBA (peakiUH C aKTHUBHBIMH MeETaJllaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NPHUMEHEHHE. BOAOpPOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaroMHbl€  CHUPTBL. OJTHUJIEHIVIMKOJIb W  TJULUEPUH: CTPOEHHUE,
dusznyeckue W XMMHYECKHE CBOMICTBa (B3aUMOJEHUCTBHE CO IIEIOYHBIMHU
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MeTaJlJIJaMH, KaueCTBEHHAsl PeakKIMsi Ha MHOTOaTOMHBbIE chupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHeHune raunepuHa U STUICHTIIUKOJI.

@deHoJ: CTpOEHUE MOJEKYJbl, (U3UYECKUEe U XHUMHUYECKHE CBOMCTBA.
ToxcuyHocTh Penona. [Ilpumenenue gpenona.

Anpaerunpl U kemonul. Dopmanbaeruj, aueTaJbACTUll: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (peaKIMu OKHUCIIEHHS M BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIIMH ), TOTyUYECHUE U TPUMEHEHUE.

Ayemon: cmpoenue, @usuyeckue u Xumuueckue ceoucmea (peaxyuu
OKUCTIeHUSl U 80CCMAHOBIEHUS), NOTYUeHUe U NpUMeHeHUe.

OAHOOCHOBHBIE TMpeieNbHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kiacca KUCIOT, PEaKIHsl 3TepU(pUKAIUK), TOJIyIeHUEe U IPUMEHEHHE.
CreapuHOBasi U OJEHMHOBAsE KUCJIOTHI Kak MPEJCTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ACHCTBHE.

Cnoxnble »(GUpPBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cioxHBIX 3GupoB. XKupsel. ['naponaus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: cocTaB, KiaccupuKanus — YrjieBoaoB  (MOHO-, JU- U
nosucaxapuabl). [roko3a — nmpocTelmmii MOHOCaxapul: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3NUECKUE U XMMUUECKHE CBOMCTBA (B3aUMOJICHCTBUE C TUAPOKCUIOM
menu(Il), okucienne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIIEHHE,
Opo’keHue TIIOKO3b]), HaX0XKICHNE B IPUPO/IE, MPUMEHEHHE, OMOJIOTHIECKas POJIb.
®otocunte3. PpykTo3a KaKk H30MEP TIIOKO3HI.

Caxapoza — npedcmasumens OUCAXapuoos, 2UOPOIU3, HAXOHCOeHUE 8
npupooe u npumeHeHue.

Kpaxman u memirono3a kak mpupofHbie mojuMmepbl. CTpoeHne Kpaxmalna
U 1euoo3bl. duznyueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THUIpOJu3,
KayeCTBEHHas peaklus ¢ Ho0M).

OKCNepUMEHTAIbHBIE METOJIbI M3y4YeHHs BEUIECTB M MX TMPEBpAICHUN:
IpoBeJcHUE, HAOMIOJCHUE W ONMUCAaHHE JEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHUCICHUE 3TaHOJA
okcugom Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHIA
cepedpa(l) m runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalia ¢ HOAOM),
POBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WIIU MPOIAYKTAa PEaKIMH 1O W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIHH).
Tema 4. A3oTconepxamne OpraHudecKue coeJMHEHHU.

Amunwl. Memunramun u auunuH: cocmae, cmpoenue, Quauueckue U
XUMUYecKue ceolcmaa (2opeHue, 83aumooelicmaue ¢ 000U U KUCTOMAMU,).



AMMHOKHCIIOTHI KaK aM(OTEpHBIE OPTraHNYECKUE coequHeHns. Du3nueckue
U XUMHUYECKHE CBOWCTBAa aMUHOKHUCIIOT (Ha MpuMepe IiuiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn kak DpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
HaOJTFOICHUE U OMHMCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATypaIus OCIKOB MPU
HarpeBaHWM, [IBETHBIC PEAKIIUH OSITKOB.

Tema 5. BbicokoMOJIEeKYISIPHBIE COCAUHEHUS.

OCHOBHBIC MOHSTUS XUMHUHM BBICOKOMOJICKYJISIPHBIX COEMHEHUIT: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEPHU3AIMU, CPEIHSS] MOJEKYJIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHACHCALIHS.

IInacmmaccol (noausmuiieH, NOJUNPONUTIEH, NOJIUBUHUTIXTIOPUO,
nonucmupon). Hamypanouwiti u cunmemuueckue «Kayyyku (6ymaoueHosulil,
XJIOPONPEHO8blll U U30NPEeHOo8blll). Bolokna: HamypanvHble (XI0NOK, wepcms,
WENK), UCKYCCMBEHHble (ayemamHoe 80JI0KHO, 8UCKO3ad), CUHmMemuyeckue (Kanpow
U 1a6Cam,).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M MX MPEBPAILLICHUI:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3M.

Peanm3zannst MeXIpeaMETHBIX CBSI3€M NPU U3YYEHHH OPTaHUYECKOU XUMUU
B 10 kiacce ocyiiecTBISIETCS 4Yepe3 HMCIOJIb30BaHME KAK OOLIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK W TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TIOHITHS: IBICHUE, HAYYHBIN (akT, TUIIOTE3a,
3aKOH, TEOPHs, aHAJINU3, CUHTE3, Kiaccu(dukaius, NepruoIMIyHOCTh, HAOII0IeHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHPOBAHUE.

®u3uka: Marepus, DSHEpPrus, macca, aroM, DJJIEKTPOH, MOJIEKYJa,
PHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHHU3ME,
dboToCcHUHTE3, OHOJIOTMYECKH AaKTHUBHBIC BeliecTBa (O€JKH, YIJIEBOMBI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE TTOPO/IbI, MOJE3HBIE UCKOMAeMbIe, TOILIUBO,
pecypchl.

TexHoJIOTHS: TUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO MUTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHE MpenapaThl, MaTEpHUAIIbI U3
MCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

Conep:xkanue o0ydyenus B 11 kiacce.
OO0mas 1 HeoOpraHuveckasi XuMHusl.



(Kypcu6om B TEKCTE BBIJIEIIEHBI 2JIEMEHTHI COIePKaHMsI y4eOHOTO MaTepurara,
KOTOpBIE M3YYalOTCS B O3HAKOMHUTEJIBHOM IUIAaHE M HE BKIIIOYAKOTCA B COCTaB
npeaMeTHbIX pe3yiabTaToB ocBoeHust OOIT COO Ha 6a30BOM ypOBHE).

Tema 1. Teopernyeckue 0CHOBbI XMMHUM.

XUMUYECKH d3JIeMEeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE OpOHUTamH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

Ilepnonnueckuit 3akoH u llepuoanueckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3b NepUOINYECKOrO 3akoHA W Ileproanyeckoll cHCTEMBI
XuMHA4YecKkux dneMeHToB [[.M. MeHneneeBa ¢ COBPEMEHHOW TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHMYECKUX 3JEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CJOXHBIX BEIIECTB IO TPyHIaM M IEPUOJaM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XHMHYECKas CBA3b. BHIbl XUMUYECKON CBA3H
(KOoBaJICHTHasl HETOJIApHAsl U MOJISIpHAasi, MOHHAs, MeTaJIMuecKas). MexaHU3Mbl
oOpa3oBaHMsI KOBAJEHTHONM XUMHYECKOM CBsI3U (OOMEHHBII U  JTOHOPHO-
akuenTopHelil). Bogopognas cBs3b. BanleHTHOCTh. DIIEKTPOOTPHULIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS. 3aKOH
ITIOCTOSTHCTBA COCTABA BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o mucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
PUHAJIEKAIMX K PA3IMYHBIM KJIACCAM.

Xumudeckas peaknusa. Krnaccudukamuss XUMHYECKMX — PEaKIUd B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHMH. 3aKOH COXPAHEHMsI MAcChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPAILEHUS SHEPTUN ITPU XUMHUYECKUX PEAKLIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT PAa3INYHBIX QakTopoB. OOpaTuMble
peakiuu. XuMHUecKOoe paBHOBecHe. @DaKTOpbl, BIMAIOIIME HAa COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle Hlarense.

Dnekrponutuyeckas guccouuanysi. CUiibHbIE U clialdble AIeKTpoauThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCHasd, HEWUTpanbHasA, LenoudHas. [lonamue o
6000pooHom noxaszamene (pH) pacmeopa. Peakuuu moHHoro oobmena. [ uopoaus
HeOp2aHu4ecKux u OpeaHuyeckKux 6euecms.

OKHCIIUTENFHO-BOCCTAHOBUTEIIbHBIE peakuuu. [lonamue 06 snekmponuze
pacniagos u pacmeopos coneu. lIpumenenue 21eKmpoausa.

OKCNEepUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX NPEBPAILEHUMN:
nemoHcTpauus Tabnun  «llepuoguueckass cucTeMa XHMUYECKHX DJIEMEHTOB
JI.1. MenneneeBa», u3yueHue Mojielield KPUCTAUTMYECKUX PEIIETOK, HAOI0IeHNE
U ONHUCaHHE JEMOHCTPAlMOHHBIX U JAOOPATOPHBIX OIBITOB (pa3jioKEeHUe
IIEPOKCHIA BOJAOPOAA B IIPUCYTCTBUHM KaTaau3aTopa, OIPENEICHUE Cpeabl
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pacTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEICHHE
MpaKkTUYECKON paboThl « BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peakuum».

Pacuérurlie 3agaun.

Pacuétel 1O ypaBHEHHMSM XUMHYECKHMX pPEaKIui, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM MOHATHS «MACCOBAs AOJIS
BEIIECTBAY.

Paspnen |1. Heopranmveckasi Xumus.

Tema 1. Hemerasibl.

Hewmeramnel. Ilonoxxenne HemeraimioB B llepmogmueckoil cucremMe XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0COOCHHOCTH CTpoeHUS aToMoB. Duznyeckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMEPE KUCIOpPOAa, CEPHI,
dbocdopa u yriaepona).

XHUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TAJIOTE€HOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHS) W HX  COCAMHEHHUH  (OKCHIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHeHNE BaXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Tema 2. Merasibl.

Meramibl. llonoxenue MerauioB B Ilepuoandeckol cHUCTEME XUMHYECKHUX
anemeHToB [[.1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX O0O0JIOYEK
atoMoB MeTajuioB. O0mue ¢guizndeckue cBoiicTBa MeTtayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSHKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpHM, Kalaui, KajdblUi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OG61ue cnocoObl MoMydYeHust MeTauioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumel om Koppo3uu. B TOM 4ucie B 4acTu: [IpuMeHeHne MeTaioB B
OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MPEBPAILLICHUI:
U3y4YeHUE KOJUIEKINMH «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuétunie 3agaun.

Pacuétsl Macchl BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEIIIECTB UMEET MPUMECH.

Tema 3. X¥MMHA U KU3HD.

Ponp xuMmun B o0ecrieueHHH SKOJOTHYECKOM, SHEPreTHUeCKOM W THUIIEBOM
0€30macHOCTH, Pa3BUTHH MEAWNHUHBL. [loOHSATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB M XMMUYECKUX PEAKIIHH.
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[IpencraBnenust 00 OOWMX HAYYHBIX MPUHIUNAX MPOMBIIUIEHHOTO
IOJIy4CHUS BaXKHEHIINX BEILECTB.

YeoBeKk B MHUpPE BEIIECTB M MATEpPUAJIOB: BAXXKHEHUILIHME CTPOUTEIIBHBIE
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XUMHSI U 30pOBbE YEIIOBEKA: IPaBUJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaToOB OBITOBOM XUMUHU
B [IOBCETHEBHOU KU3HHU.

MexnpeamMeTHble CBS3H.

Peanuzamusi MEXNpeAMETHBIX CBA3€M TMpU  HM3yYeHUH OOmed u
HEOpraHu4yeckoi xumuu B 11 Kiacce ocyliecTBISIETCS YEpE3 MCIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK U TOHATHH, SBISIOIIMXCS
CUCTEMHBIMH JUJIS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAY4YHBIH (pakT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCupUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

®duznka: Matepusi, SHEPIUsl, Macca, aToM, NIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorusa: kmerka, opraHu3M, 3KocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHepaiibl, TOPHBIE MOPO/JIbI, MOJIE3HBIE UCKOIMIAEMbIE, TOILIUBO,
pECypCHI.

TexHonorus: XuMHUecKasi MPOMBILIUIEHHOCTb, METAJLTYPIrHsi, TPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.

Ilnanupyembie pe3yJbTaThl OCBOCHUS NMPOTPAMMBI 110 XUMHHU HA
YPOBHE CpeAHero o01ero o0pa3oBaHus.

JInYHOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JTOCTHIaloTCs
B CIUHCTBE Yy4eOHOW M BOCIHTATEIBHON JCATCIBHOCTH B COOTBETCTBUHU
C I'YMaHUCTHYCCKUMH, COIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBCHHBIMHU
IIEHHOCTSMU W HJIeajJaMH POCCHMCKOTO TPa)KTaHCKOTO OOIIECTBa, MPUHSATHIMHA B
o0IIeCTBE HOPMaMH W TIPaBHJIAMHU TIOBEICHUS, CIOCOOCTBYIOIIMMH ITPOIIEccam
CaMOITO3HAHUS, CAMOPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
O0yJaroIMXCsl.
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JInyHOCTHBIE pE3ynbTAaThl OCBOEHHA NpeaMeTa «XHMHSA» OTPAKAOT

C(bOpMI/IpOBaHHOCTB OIbITAa MO3HABATCIBHOM U HpaKTquCKOﬁ ACATCIBbHOCTH
06y‘IaIOHII/IXCH 10 pCaJIn3alilii IIPUHATBIX B 06HICCTBC HGHHOCTefI, B TOM 4YHCJIC B
qaCTH:

zpa.mdaucxozo eocnumanrnusn.

OCO3HaHMS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKECHMS K 3aKOHY U ITPABOIIOPAIKY;

IPEACTABICHUS] O COLMAIBHBIX HOpPMax M MNPaBUJIAX MEXKIMYHOCTHBIX
OTHOILIEHUM B KOJIJIEKTHUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M I[IO3HABATEIbHBIX 3ajady,
BBINOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apTryMEHTHI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1€ATEIbHOCTH;

nampuomu14eCcKozo eocnumanus.

LIECHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY W HAy4YHOMY HACIIEIHIO
OTEYECTBEHHOU XUMUH;

YBa)XEHUs K IpoOIecCy TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO
IIPUMEHEHUSI XUMHUH, OCO3HAHMS TOTO, 4YTO JOCTHKEHHsS HAYKH €CTh
pe3ynbTaT JUIMTENIbHBIX HAOMIOAEHUHN, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX
ITIOMCKOB, IIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

VMHTEpECA W TO3HABATEIIBHBIX MOTHMBOB B IIOJYYEHHH M TOCIEIYIOLIEM
aHaln3e MHPOpPMAIMM O TMEPEAOBbIX JOCTHKEHUSX COBPEMEHHOU
OTEYECTBEHHOU XUMUH;

nyoeuo-npaecm 6€HHO20 éocnumanun.

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOI0 IIOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyAal[UH, CB3AHHBIE C XUMHUYECKUMHU SIBJICHUSIMHU,
U TPUHUMATH OCO3HAHHBIE PELIEHUs, OPHUEHTUPYACh HAa MOpPAJIBHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUMBATh CBOE MOBEAEHUE U MOCTYNKH CBOMX TOBAPHILEU C
ITO3ULIMN HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUNA ITUX
IIOCTYIIKOB;

dopmuposanus Kyaomypot 300p06bsi:

MOHMMAHMUSl IIEHHOCTEH 370poBOro U 0Oe3omacHOTO o0pa3a >KU3HH,
HEOOXOJMMOCTH  OTBETCTBEHHOI'O  OTHONIIEHUS K  COOCTBEHHOMY
(bU3UYECKOMY U NICUXUYECKOMY 37I0POBBIO;

COOJIIOJIEHUsI TMpaBuUil O€30MacHOro OOpalleHus ¢ BeleCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHUMAHUS I[IEHHOCTH TIPaBWJI WHAUBUAYAJIHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 TOBEJEHUSI B CUTYAIUSIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU
JIIOJIEH;

OCO3HAHMS TIOCIICJICTBUA W HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS

aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);
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mpy0068020 60CRUMAHUS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIE[OBATEIbCKOM
NESTEIbBHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M JpYrMX BHJAX
NEATEIbHOCTH;

YCTAaHOBKA HA AaKTUBHOE YYacTUE B pEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K TMPaKTUYECKOMY HU3YYEHHIO MPOQECCHil pazIuvHOrO poja,
B TOM YHCJIE HA OCHOBE IIPUMEHEHUS ITPEAMETHBIX 3HAHUN 110 XUMHH;
YBaXXEHUS K TPYyLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU NEATEIbHOCTH;
TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBHUIYaJIbHOH TpPaeKTOpUU
oOpazoBanus, Oyaymiei mpodeccruu u pean3aniy COOCTBEHHBIX KU3HECHHBIX
IUIAHOB € YY€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUH,
UHTEPECOB U MOTPEeOHOCTEH 00IIeCTBA;

JKOoJ102uuecKo2o eocnumanus.:

HKOJIOTHYECKHU II€JIECO00pa3HOT0 OTHOIIECHUS K MPUPOJIE, KaK HCTOYHHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIE;

MOHUMAHUSL TJIOOAIBHOIO XapakTepa HSKOJOTUYECKHX MPOOJIeM, BIHSHUS
HPKOHOMHYECKHUX IMPOIIECCOB Ha COCTOSTHUE TTPUPOTHOMN U COITMATBHON CPEJIbI;
OCO3HAHHWS HEOOXOIUMOCTH HCITONB30BAHUS JOCTHIKEHUH XUMHH IS
peIIeHus] BOIPOCOB PAIIMOHATHLHOTO TIPUPOIOIIOTH30BAHNS;

AKTUBHOTO HEMPUATHS JIEUCTBUM, NPUHOCAIIMX BpeJ OKPYKAIOIICH
OPUPOAHOM  cpede, yMEHHS  MPOTHO3UPOBATh  HEOJIArONMPHUATHHIC
DKOJIOTHYECKUE  TIOCHEACTBUS  NPEANPUHUMAEMBIX  JEHCTBUA U
peIoTBpaliaTh ux;

HAJIMYHsI PA3BUTOTO AKOJIOTHIECKOTO MBIITUICHHS, SKOJIOTHISCKOM KYJIbTYPHI,
OMBITa  JCATEIBHOCTH  DKOJOTMYECKOW  HAMpaBIEHHOCTH,  YMCHHS
PYKOBOJICTBOBAaTbCSI WMH B TI03HABAaTEIbHOW, KOMMYHHKATHUBHOW U
COIIMAJIBHON TIPAKTUKE, CITOCOOHOCTH M YMEHHUS aKTUBHO TPOTHUBOCTOSITH
ujeosorun xemopoouu;

UECHHOCMU HAYUHO020 RO3HAHUA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH,
MOHMMAHUSl CHEeUU(PUKH XUMHM KaK HayKd, OCO3HaHMS €€ poiu B
dbopMUpOBAaHUM  PAllMOHAILHOTO  HAYYHOTO  MBIIUICHUS,  CO3JIaHUU
LEJTOCTHOTO TPEACTABICHUS 00 OKpYXalolleM MHpPEe KakK O €IUHCTBE
MIPUPOBI U YEJIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEMN U PEICHUH
po0JIeM CoXpaHEHHUs MPUPOTHOTO PAaBHOBECHS;
yOeXXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUHM JJII COBPEMEHHOU
UUBUJIM3ALIHUNA: B €€ TYMAHUCTUYECKON HAIPABIEHHOCTH U BaXHOM POJIA B
CO37aHMM HOBOM 0a3bl MaTepUANIBHOU KYJIbTYpPbHI, PEIICHUH TJIOOATHHBIX
npoOjieM  yCTOMYMBOIO  Pa3BUTUS  4YEJIOBEYECTBA —  CBHIPHEBOM,
DHEPTETUYECKOM, MUIIEBOU u DKOJIOTHUYECKOH 0e30IMacHOCTH,
B Pa3BUTUMU MEIMIIMHBI, OOECIEUEHUHM YCJIOBUU YCIEIIHOro TpyAa H
AKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKIO0T0 YjieHa 00IIeCTBA;
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® ECTECTBEHHO-HAyYHOH TIPAaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHHUSA, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS IS aHalM3a U OOBSICHEHUs SIBJICHUMN
OKPYXAIOIEr0 MUpa U MPOUCXOIANINX B HEM W3MEHEHUH, yMEHUS JleTaTh
00OCHOBaHHBIE 3aKJIIOYEHUS! HA OCHOBE HAyUYHBIX (DAKTOB M HMMEIOIIUXCS
JAHHBIX C LENbI0 NOJIYYEHHS TOCTOBEPHBIX BBIBOJIOB;
® CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XUMUYECKUE 3HAHUSA IS
perieHus Mpo0JIeM B peabHBIX KU3HECHHBIX CUTYAIUsX;
® UHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIbHOCTH;
® TOTOBHOCTM M CIOCOOHOCTH K HENPEpbIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUI0, K AKTHBHOMY IOJIyYEHHIO HOBBIX 3HAHWUH MO XMMHUH B
COOTBETCTBHHM C KM3HCHHBIMHU OTPEOHOCTAMU;
® UHTepeca K OCOOCHHOCTSM TpyJa B Pa3IMYHBIX chepax mpodeccuoHaIbHON
NEeSATEIbHOCTH.
MeTanpeaMeTHble pe3yJbTaTbl OCBOCHHUS Yy4e€OHOTO TpeaMera «XHUMHUSH)
Ha YPOBHE CpelHEro oOiero oopa3oBaHus BKIOYAIOT:
- 3HauuMble a1 (QOopMUpOBaHMS =~ MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIHUs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UcCIeA0BaHNe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);
- yHUBEpCaJIbHbIe Yy4ueOHbIC NEeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHEIC,
PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHUe (yHKUIMOHATBHOU
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU 00y4aroIINXCs;
- CIOCOOHOCTh 00YYarOLIMXCSl KCIOJIb30BaTh OCBOCHHBIE MEKIUCUUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS M  yHUBEpCaJbHble ydeOHble JCUCTBUA B
ITI03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.
MeTtanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBIAJCHIE YHUBEPCATHHBIMHU YI€OHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JE€HCTBUSIMH.

OBnasicHUe YHUBEPCAIbHLIMU YUEOHBIMU NO3HABAMEbHLIMU OClCMBUSMU.
0a3oebvle nozuueckue oelucmeust:
® CaMOCTOSTCIBHO  (opMyIMpOBaTH W  aKTyaJU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;
® OmpefensaTh LeNu AEATEeNbHOCTH, 3aJaBas MMapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHHUS, COOTHOCUTH PE3yJbTaThl ACATECIBHOCTH C IOCTABJICHHBIMU
LEISIMH;
® CIIOJIB30BaTh MPHU OCBOCHWUU 3HAHUN MPUEMBI JJOTMYECKOTO MBIILICHUS —
BBIJICTISITh  XapaKTepHbIC TMPU3HAKKM TIOHATHUM M  yCTaHABIWBAaTh UX
B3aMMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHSTHUS JJIsi OOBSCHEHHS
OTJIEJIbHBIX (DAKTOB U SIBJICHUI;
e BbIOMpPATh OCHOBAHMUS M KPUTEPUM JUIS KJIacCU(PUKAIMU BEHIECTB U
XAMUYECKUX PEAKIIHIM;
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¢ YCTAaHaBJIMBATb IIPHYUHHO-CICACTBCHHBLIC CBSA3HM MCKAY HN3Yy4YaCMbIMU

ABJICHUAMMU,
¢ CTPOUTH JIOTHYCCKHC PACCYKIACHUA (I/IHILYKTI/IBHI)IG, ACAYKTHUBHBIC, IIO
aHaJIOFI/II/I), BBIABJIIATD 3aKOHOMCPHOCTHU u IIPOTUBOPCHUHA B

paccMaTpUBAEMBIX SBIICHUSIX, (DOPMYIUPOBATH BHIBOIBI U 3aKITIOUCHUS,

® MPUMEHSTH B MPOLIECCE MTO3HAHUS, UCTIOJIb3YEMbI€ B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MOJENH, MPEeOOpPa3OBBIBATh MOJCIBbHBIC MPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJI) AJIEMEHTa, XUMUYECKass opMyia, ypaBHEHHE
XUMUYECKON peaklMy — TMpU PEIICHUH Y4eOHBIX I03HABATEIbHBIX U
MPAKTUYECKUX 3a/1a4, NPUMEHATh HA3BaHHBIE MOJICIbHBIC IPEACTABICHHUS
JUIS.  BBIABICHUS XApaKTEPHBIX [PU3HAKOB M3Y4YaeMbIX BEIIECTB U
XUMHYECKUX PEAKIIUMN.

0azoevle uccnedosamenbcKkue 0eiCmeus:

® BJIAJICTh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEHIECTB U XUMHYECKUX
peaKuui;

e (opmynupoBaTh LIEJIM U 3a/1a41 UCCIIEI0BAHUS, UCTI0JIb30BATh OCTABJICHHBIE
U CaMOCTOATENLHO CPOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA W OCHOBBI Uit (POPMUPOBAHUS TUIIOTE3bl IO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

® BIAJETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHMPOBAHUS M MPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUS HAONIOJaTh 3a
XOJIOM TIpollecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3yJibTar,
dbopmynupoBath 000OIIEHUS YW BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTHU
pe3yJbTaTOB  MCCJEAOBAHUSA, COCTaBJISITh OOOCHOBaHHBI OTUET O
poJeIaHHoON padoTe;

e mpuoOpeTaTh OMbBIT YYEHUYECKOW HCCIAEAOBATEIIbCKOM ¢ MPOEKTHOMN
NeSTETLHOCTH, TIPOSIBIISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHUs NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX
METOJ0B MTO3HAHMUSI.

paboma c ungpopmayueii:

® OpPHCHTHPOBATHCA B PaA3MYHBIX MCTOYHWKAX WHpopManuu (HAy4IHO-
NOMyJsipHAasl IMTepaTypa XMMUYECKOTO COJIepKaHusl, CIIPAaBOYHBIE TTOCOOUS,
pecypebl HTEpHETa), aHAMM3UpOBaTh MH(OPMAIUIO PA3IMYHBIX BUIOB U
dbopM TmpeACTaBICHHS, KPUTHUYECKH OIEHWBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

e (opmynupoBaTh 3aMPOCHl U MPUMEHSATHh PA3JIMYHBIE METOJIBI TIPHU TMOUCKE U
orbope wuH(pOpPMAIMK, HEOOXOAWMOW MJIS BBHINOJHEHUS YyYEeOHBIX 3a1ad
OIPEIEIIEHHOTO TUTIA;

e mpuoOpeTaTh OMBIT HCIIOJIL30BaHUS HH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOMCKOBBIX CUCTEM;

® CaMOCTOSITEIbHO  BbIOMpaTh ONTHMaNbHYIO (opMy  TpefcTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);
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® UCIIOJNF30BAaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA MpU paboTe ¢
XUMHUYECKON MH(pOpMaIeil: MPUMEHATh MEXKIpeaMEeTHbIe (pu3nueckue u
MaTeMaTHYeCKHe) 3HaKU W  CHUMBOJBI, (GopMmyJsbl, abOpeBHATYpHI,
HOMEHKJIATYpYy;

® UCIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HarIsiAHOCTH.

OBnafeHue yHUsepCcanbHbIMu KOMMYHUKAMUGHBIMU OCUCMEUAMU.

® 3a7aBaTh BOINPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJ€ IHaJIOTa
W/WIU TUCKYCCUU, BBICKA3bIBATh UJECH, (DOPMYIHPOBATH CBOU MPEAIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

® BBICTYNATh C MPE3EHTALMEN PE3YyJbTATOB IO3HABATEIBbHOW AECATEIBbHOCTH,
MOJYYEHHBIX CAaMOCTOSITEIbHO WJIA COBMECTHO CO CBEPCTHUKAMU TIpHU
BBITIOJTHEHUA XHUMHYECKOTO HJKCIIEPUMEHTA, MPAKTUYECKOM paboThl IO
UCCIICIOBAaHUIO CBOMCTB HM3y4YaeMBIX BEILECTB, pealu3aluu y4eOHOro
npoekTa u (opMyIUpoOBaTh BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTJIaCOBaHMSI MO3ULIMK B X0J1e 00CYK/IeHHUsSI 1 OOMEeHa
MHEHUSIMH.

OBnazicHUE YHUBEPCANbHBIMU PEeYNAMUSHBIMU OeUCTNEUAMU.

® CAMOCTOSITENIBHO IUJITAHUPOBATh M OCYUIECTBIIATH CBOKO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMpEAesiss €€ UEeIu U 3aJa4d, KOHTPOJIMPOBATh U MO MEpE
HEOOXOMMOCTH KOPPEKTUPOBATH MPEJIaraeMblil alrTOPUTM JEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX WU MCCIIEIOBATEIbCKUX 3a/lad, BBIOMpATh HamboJjee
3¢ (}EeKTUBHBIN COCO0 UX PELIEHUs C YYETOM MOJYyYEHHUs] HOBBIX 3HAHHUMA O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

® OCYILIECTBISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaIn3a
Y CAMOOILICHKH.

IIpeaMeTHbIe pe3yabTaTbl OCBOCHUS IIPOTPAMMBI CPETHET0 00111eT0 00pa3oBaHus
0 XMMHUH Ha 0230BOM YPOBHE OPUEHTUPOBAHBI HA 00ECTICUCHNE MPEUMYIIIECTBEHHO
0011eo0pa3oBaTeIbHOM M OOMIEKYJIBTYPHOM TOATOTOBKH oOydaromuxcs. OHuU
BKJIIOYAIOT crienuduueckue g ydeOHoro npeaMera « XuMus» HaydHbIC 3HAHUS,
YMEHUS u CHocoOBl  JACUCTBUH 1(¢] OCBOEHHUIO, VHTEpIIpETALUU
U MpeoOpa3oBaHUIO 3HAHUM, BUABI JACATEILHOCTH MO MOJYYEHHUIO HOBOT'O 3HAHUS
U TPUMEHEHUIO 3HAHUI B pa3IMYHBIX YYEOHBIX W peaJbHbIX >KU3HEHHBIX
CUTyallusX, CBSI3aHHBIX C XuUMUEW. B mporpamme 1o XUMUU TpeAMETHBIE
pe3yabTaThl IPEACTABIEHBI MO TOJaM U3yUYCHHUS.

K konny o0yuenuss B 10 kiacce nmpeaMeTHbie pPe3yJbTAaThl OCBOCHUS KYpcCa
«Oprannyeckasi XUMHS» 0TPAKAIOT:

e CcpOpMUPOBAHHOCTh TMPEJACTABJICHUN O XUMHUYECKOM COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B MO3HAHHUM SIBJIICHUM
npupoasl, B (HOPMUPOBAHMHM MBINIICHUS € KYJIbTYPHl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI pEIICHUS TPAKTUIECKUX
3a/lay U IKOJOTHUECKH 0O0OCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO U
MIPUPOTHOM CpEIE;

® BJIQJICHUE CUCTEMON XUMHUECKUX 3HAHUH, KOTOpask BKJIIOYAET:
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- OCHOBOMNOJArarOUIMe TMOHATHA (XUMUYECKUH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, pauKall,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS);

- TEOpPUH U 3aKOHBI (TEopusl CTpOEHHUs opraHuveckux Bemects A.M. bytieposa,
3aKOH COXPAHEHHMS MacChl BEILIECTB);

- 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SA3bIK XUMUU;

- MHPOBO33PEHUYECKHE 3HAHMS, JIEXKAIIME B OCHOBE NOHMMAaHHUS NPUYUHHOCTH
Y CUCTEMHOCTH XMMHYECKUX SIBJICHUH, (PaKTOJOTMYECKHUE CBEICHHS O CBOMCTBAX,
coCTaBe, MOJyYeHUH W O€30MacHOM HCIOJIb30BAHUM BAKHEHIIMX OPraHUYEeCKHX
BEILECTB B OBITY U MIPAKTUYECKOM I€SITEILHOCTH YEJIOBEKA;

e Cc(hOPMUPOBAHHOCTh YMEHMH BBIABISITH XapaKTEPHbIC NMPU3HAKU IMOHITHUMH,
YCTaHaBJIMBATh UX B3aHUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIHNE TOHATHUS
IPU OINHCAHMM COCTaBa, CTPOCHHMS M MPEBPALLECHUN OPraHUYECKUX
COCIMHCHMI;

e Cc(hHOpMUPOBAHHOCTh YMEHHUWM HCHOJB30BATh XHMHYECKYI) CHUMBOJUKY
JUISL  COCTaBJIEHUSI MOJIEKYJSIDHBIX M CTPYKTYpPHBIX  (pa3BEPHYTOM,
COKpAILIEHHON) (POpMyJT OPTraHMYECKUX BEIECTB U YPABHEHUH XMMHYECKUX
peaKuMii, M3rOTaBIMBAaTh MOJEINM MOJIEKYJ] OPraHUYECKUX BEIIECTB IS
WUIFOCTPALIMKA UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

e CchOPMUPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPUHAJIEKHOCTb W3YUEHHBIX
OpPraHUYECKUX BEIIECTB IO MX COCTAaBYy U CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne coequHEeHn (YrIeBOIOPObl, KUCIOPOJ U a30TCOAEpKaLIUe
COEJIMHEHHUS, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS), JaBaTh UM Ha3BaHUS IO
cucremarnueckod  Homenkiarype (IUPAC), a Takxke mOpUBOIUTH
TPUBUAJIbHBIE HA3BaHUS OTACJIbHBIX OPraHUYECKHUX BEIIECTB (ITHUIIEH,
MPOINUJIEH, ALETUJIEH, TUJIEHTIMKOJb, INIHIEPUH, (eHoJ, GopMaibAeru/,
aueTanplerull, MypaBbHHAas KHCJIOTA, YKCYCHAas KHCIOTa, OJIEMHOBAsA
KHCJIOTa, CTEapUHOBAsl KUCIIOTA, III0K03a, (PPYKTO3a, Kpaxmall, LeJTi0103a,
TJIMIVH);

e CchOPMUPOBAHHOCTb YMEHHUS OIpPEACNATh BUAbl XMMHUYECKON CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

e CchOPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH IOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemiecTB A.M. bBytnepoBa 171 OOBSCHEHUS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MAaCChI
BEILIECTB;

e Cc(hHOpMUPOBAHHOCTh YMEHHMH  XapakTEepU30BaTh COCTaB, CTPOCHHUE,
¢uznyeckne M XUMHUYECKHME CBOMCTBA THUIUYHBIX IpeJICTaBUTENEH
pa3IMYHBIX KJACCOB OPraHMYECKHMX BEHIECTB (METaH, 3TaH, OJTHWIEH,
MPOIUJIEH, alleTuiieH, OyTaauen-1,3, metunOyTaauen-1,3, 6eH3071, METaHOJI,
3TAHOJ, STUJICHIJIUKOJb, TIUIEPUH, (PEHOJ, aleTaibIeruja, MypaBbUHas U
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YKCYCHasi KHCJIOTBI, TIJIOKO3a, Kpaxmal, UeJUII0JI03da, aMHHOYKCYCHas
KHCJI0Ta), WIIJTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEKy HUIMH YPABHEHUSIMU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIUI C MCIOJIb30BAHUEM CTPYKTYPHBIX
hopmyar;

c(pOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
Coipbsi (He(Th, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI HMX MEPEepPadOTKH U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB EPEPa0OTKH;

c(OPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCICHHUS MO0 XUMHYECKUM
ypaBHEHUsIM (Macchl, O0OBEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WIIU
IPOAYKTa PeaKklMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3
UCXOJHBIX BEILECTB WIN MPOAYKTOB PEAKIIH);

C()OPMUPOBAHHOCTh YMEHHUI BIIAJETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX
METOJAaX HAay4YHOrO IIO3HAHMUS, HMCIOJIb3YEMBIX B XUMHUU IIpU H3YYEHUHU
BEILECTB U XMMHUYECKUX SIBJICHUH (HAOII0E€HNE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE), HCMOJb30BATh CHCTEMHBbIE XWMUYECKHE 3HAHUA IS
NPUHATUS PEIICHUI B KOHKPETHBIX >KM3HEHHBIX CHUTyalUsX, CBSA3aHHBIX C
BEILECTBAMH U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUIIa MOJIH30BAHUS XUMUYECKON
nocyAoi u 1abopaTopHbIM 000pYAOBaHUEM, a TAKXKE MIPaBHIIa OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLHMSIMH IO  BBIIIOJIHECHHIO
71a00paTOPHBIX XMMUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUIAHUPOBAaTh M BBIOJHATh XMUMHUYECKUN
HKCIIEPUMEHT (MPEBPAILLEHUS OPraHUYECKUX BEUIECTB IPH HarpeBaHUM,
MOJIy4YeHUE STHJIEHA W H3YYEHUE €ro CBOWMCTB, KAYECTBEHHBIE pPEAKIUU
OpraHUYECKUX BEIIECTB, J€HATypalus OEJKOB MPU HAarpeBaHUU, LIBETHHIE
peakuuu OEJIKOB) B COOTBETCTBHH C MPABUIIAMH TEXHUKU O€30MaCHOCTH MpHU
oOpalleH’H ¢ BeUIECTBaMHU U TaOOPaTOPHBIM 000PYA0BAHUEM, ITPEACTABIISTh
pe3ysbTaThl XMMHUYECKOrO SKCIepUMEHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuil U (OpMyJIHpPOBaTh BBIBOJBI HAa OCHOBE ITHX
pe3yibTaTOB;

C()OPMUPOBAHHOCTh YMEHHUH KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, MOIYYaeMYyI0 M3 Pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, HTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh ~ YMEHHMM  COOJIO/aTh  MpaBWjia  AKOJOTHYECKHU
1€JIeCO00Pa3HOro MOBEACHUS B OBITY W TPYIOBOM JAESITENBHOCTH B LIEJSIX
COXpPaHEHHUs] CBOErO 3JI0POBbsI M OKpYXXAKOUIEH NPHUPOJHOW Cpensbl,
OCO3HaBaTh OMACHOCThb BO3JECHCTBUS HA JKMBBIE OPTAaHU3MBbI ONPEIECIEHHBIX
OpPraHUYECKUX BEIIECTB, IMOHUMAasE cMbIci Tokazatens [IJIK, moscHsaTe Ha
npuMepax CIocoObl yMEHbBIIEHUS U TMPEJOTBPAIICHUS HUX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA,

JUIsE OOYYaIoLUXCsS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3[I0POBBSI: YMEHHE
MPUMEHSTH 3HAaHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;
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® Uil CIENbIX W CIA0OBUIANIMX OOYYaIONMUXCS: YMEHHE WCIOIh30BaTh
penbepHO TOueuHyl cucteMy oOo3HaueHui JI. bpaiina nns  3anucu
XUMUYECKUX (HOPMYII.

K konny o0yuenusi B 11 kiacce nmpeaMeTHbie pPe3yJbTAThl OCBOCHHUS KYpcCa
«O01mas 1 HeOpraHu4vecKasi XMMHUD» OTPAKAIOT:

e Cc(hHOpMUPOBAHHOCTHh MPEIACTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUHU B MO3HAHUU SIBIICHUI
npupoasl, B (HOPMUPOBAHWHM MBIIIICHUS € KyJIbTYPHl JIMYHOCTH, €€
GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TIPAKTUICCKUAX
3a/1a4 U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U
MPUPOJIHOM CpENE;

® BJIAJICHUE CUCTEMON XMMHUUYECKUX 3HAHUI, KOTOPAsl BKIIFOYAET:

- OCHOBOIIOJIATAIOIIUE MOHIATHS (XUMHUYCCKUH 3JEMEHT, aToM, M30Tol, s-, P-, O-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEILHOCTh, CTEIICHh OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAIUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUMBl ~XUMHUYECKUX  PEAKUIHMA, PpPacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMAIINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUUYECKOUN peaKlu, XUMHUUECKOE PAaBHOBECHE);

- TEOpPUU U 3aKOHBI (TEOPUS AIEKTPOIUTHUECKON TUCCOIMAINH, TTEPUOIUYSCKUM
3akoH [[.M. MeHneneeBa, 3aKOH COXpPAaHEHUSI MACChl BEUIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSl  NPUYUHHOCTH W CUCTEMHOCTH  XHMHUYECKHX  SIBJICHUHU,
(bakToJOTHYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUUYECKOU
NeATEeIbHOCTH YeJIOBEKa,;

e CcpOpMUPOBAHHOCTh YMEHUN BBIABIISITH XapAaKTEPHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh UX B3aWMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOIIUE MOHITUS
MIPU OMMCAHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

e Cc(hHOpMUPOBAHHOCTh YMEHUM HCIOIB30BaTh XHMHUYECKYI) CHMBOJUKY
JUIsl cocTaBlieHus: (OpMYJT BEIIECTB U ypPaBHEHUN XWMHUUYECKHX DPEAKIUH,
cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTZIEJIbHBIX HEOPraHMYECKUX BELIECTB (yrapHbId Tra3, YIIEKUCIBIM ras,
aMMMaK, rameéHas M3BEeCTh, HEramiéHas W3BECTh, MUThEBasl COJA, MUPUT U
Apyrue);

e cpopMUPOBAHHOCTH YMEHUH ONPEENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUUYECKUX DJJIEMEHTOB B COCAMHEHUSIX Pa3JIMYHOTO COCTaBa, BUJT
XUMHUUYECKOUN CBA3U (KOBaJICHTHAs, MOHHAs, METAJNINYECKas, BOJIOPOIHAS) B
COCIMHEHUAX, THUIl KPUCTAUIMYECKON PEMIETKH KOHKPETHOrO BELIECTBA
(aTomMHasi, MOJEKYJIsipHas, HOHHAs, METaJUIMYecKas), XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHUI;

® c(hHOopMUPOBAHHOCTH yYMEHUM YCTaHaBJIUBATh MIPUHA/JIEAKHOCTh
HEOPTaHUYECKUX BEIIECTB M0 MX COCTaBY K OMPEACIEHHOMY KJlacCy/Tpyrnme
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COEIMHEHUN (MpPOCThIE BEIIECTBA — METAJUIBI W HEMETAJUIbl, OKCHJIBI,
OCHOBAaHMSI, KUCJIOThI, aM(POTEpPHbIE TUIPOKCHU/IbI, COJIN);
c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKOHA
JA.W. MeHnneneeBa W JAEMOHCTPUPOBATh €ro  CHCTEMATU3UPYIOUIYIO,
OOBSCHUTETHLHYIO U TPOTHOCTHYECKYIO (DYHKIIUU;

chOpPMHPOBAHHOCTh YMEHHHA XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 3JIEMEHTOB 1—4 nepuonoB Ilepmonnyueckoid cucTeMbl
xumugeckux amemeHnToB J1.M. MenaeneeBa, UCHOMb3ys MOHIATHS «S-, P-, d-
AJIEKTPOHHBIE ~ OpOWTaIM», «OHEPTETHUECKHE YPOBHW», OOBSICHITH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX DJJEMEHTOB M UX
COENMHEHUH 1O nepuojaM u rpynnaMm llepuonnueckoil  cucTemsl
xumu4deckux anemeHnToB J.J. Mennaeneena;

chOpMHUPOBAHHOCTh YMEHUN  XapaKTepu3oBaTh (ONMHUCHIBATH) OOIIHE
XAMHUYECKUE CBOWCTBA HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MTOJTBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOU CBSI3H MEKITY
HEOPraHUYECKUMU BEIIECTBAMHU C TOMOUIIBIO YPABHEHUN COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

c(hOpPMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMHYECKUE PEAKIIUHU
M0 Pa3IMYHBIM TpHU3HAKaM (YHUCITYy M COCTaBy pEarupyronux BEIIECTB,
TerIoBoMy 3P EeKTy peakiuu, U3MEHEHUIO CTENICHEH OKUCIICHUS JIEMEHTOB,
00OpaTUMOCTH PEAKIIMH, YYaCTUIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKUUN pPa3IUUHBIX
TUTIOB, TIOJIHBIE U COKpAIIEHHBIC ypPaBHEHUsI PEaKIMii MOHHOTO OOMEHa,
YUYUTBIBAsA YCIOBUS, IPU KOTOPBIX ATH PEAKIIMU UAYT /10 KOHIIA;
c(hOpMUPOBAHHOCTh YMEHHUH TMPOBOAUTH PEAKIMHU, MOATBEPKAAIOIINE
KAUYeCTBEHHBIN COCTAB PA3JIMUYHbIX HEOPTraHMYECKUX BEIIECTB, PACIIO3HABATh
ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHUYECKHUX BEUIECTB;

chOpPMHPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTh OKHCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUKA IOCPEICTBOM COCTABJIIEHUS SJIECKTPOHHOIO
OaslaHca ATUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XMMUYECKO I
peakiuyu OT pa3IMYHbIX (HAKTOPOB; XapaKTepP CMEUIEHUS XHUMHYECKOIO
paBHOBECHS] B 3aBUCHMOCTH OT BHEIIHETO BO3JEWUCTBUS (TPUHIIUI
Jle laTenne);

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IMPOIIECCHI,
JIeXkKaIMe B OCHOBE ITPOMBIIIIIEHHOTO MOJIYYEHHUS CEPHOM KUCTIOThI, aMMHaKa,
a Takke CQPOPMUPOBAHHOCTh TMPEJACTABICHUNH 00 OOIMX Hay4dHBIX
MPUHIIAIAX U SKOJIOTMYECKUX MPpobIeMax XUMUUECKOTO ITPOU3BO/ICTBA;
c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUS C HUCIIOJIb30BaHUEM
MOHSATUSI «MAaccoBasi JI0JIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUM
ra3oB MPU XUMUYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00BhEMA Ta30B IO
W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce Wi OOBEMY OTHOTO U3
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YYaCTBYIOIIHUX B PEAKIINH BEIIECTB, TETUIOBOTO d(PeKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHMS MACChI BEILIECTB, IPEBPALLECHUS U COXPAHEHUS DHEPTUH;
c(hOpMHPOBAHHOCTH YMEHU COOJIIO/IaTh MIpaBuUIIa MOJIb30BAHU XUMUYECKOM
NOCYJI0 U 1abopaTOpHBIM 000PYI0OBAaHUEM, A TAK)Ke MPaBUIIa OOPAIIEHHUS C
BEIIECTBAMA B COOTBETCTBUM C MHCTPYKUUSAMH [0  BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB;

chOpPMHPOBAHHOCTh yMCHHUH IUTAHHPOBATH W BBITIOJTHATH XHUMHYECCKUI
AKCHEPUMEHT  (pa3lOKEHHE TMEepOKCHAAa BOJOPOJa B  MPUCYTCTBUU
KaTajiu3aTropa, OMNPENEeNICHUE CpPellbl PacTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAIBHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOM peakiuu, peakiiui MOHHOTO 0OMEeHa, KaueCTBEHHbIE PEAKI[UU Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHS, pEIICHHUE
HKCIIEPUMEHTAIBHBIX 3a/ad 1o TemaM «Metamne»y u «Hemeramnsi») B
COOTBETCTBUM C IMpaBWUJIaMU TEXHUKH O€30MAaCHOCTU TpHU OOpalleHUU C
BEII[ECTBAMHU U JIA0OPATOPHBIM 00OPYI0BAaHUEM, MPEIACTABIATh PE3YIbTaThI
XUMHUUYECKOTO SKCIIEPUMEHTa B (hOpMe 3arKcu ypaBHEHUN COOTBETCTBYIOITUX
peakiuii u popMyaMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;
c(hOpMUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOTYYAaEMYIO0 W3 PAa3HbIX HMCTOYHUKOB (CpPEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpPMHUPOBAHHOCT, ~ YMEHUW  COOJIOJATh  MpaBWIa  JKOJIOTHYECKH
1[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY W TPYJIOBOM JESITEIBHOCTH B IIEJSIX
COXpPAaHEHHSI CBOErO0 3J0POBbS M OKPYXAIOIIEH NPUPOIHON CpENbI,
OCO3HAaBaTh OMACHOCTh BO3JICUCTBUSI HA KMBBIE OPTaHU3MbI OINPEIETIEHHBIX
BEILIECTB, MMOHUMAast CMBICII MOKa3aTeIs ITJIK, MOSICHATH
Ha MPUMEpPAX CIMOCOObl YMEHBIIEHUS M TPEAOTBPAIICHUS WX BPEIHOIO
BO3JICHCTBUSI HA OPraHK3M YEJIOBEKA;

JUIs O0y4JaroluXcsl ¢ OrPaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbS: YMEHUE
MPUMEHSTH 3HaHUSI 00 OCHOBHBIX JIOCTYIMHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHUUYECCKHUX SIBICHUM;

JUISL CIIETIBIX W CJIA0OBUISAIIMX OOYyYarolIuxcs: YMEHHUE HCIIOJIb30BaTh
penbeHO TOUueuHyl0 cuctemy oOo3HaueHud JI. bpains g 3amucu
XUMHUYECKUX (HOpMYIIL.

TemaTuuyeckoe NIIAHUPOBAHUE

10-i kaace
Ne KosaunuyectBo 4yacos DJIeKTPOHHbIE
< HanmenoBanue
/i (uudgposbie)
pa3iesioB U TeM
Konrtpousbnsbie |IIpakTudeckn |oOpa3oBaTesibHbIE
MPOrpamMMsl Bcero
padoThbI e padoThI pecypcbl
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Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

IIpenmer oprannueckoin
xumuu. Teopus

bubmmoreka ®I'UC
«Mos IIKOJIa»
— lesson.academy-

content.myschool.edu

1.1  |crpoenus o?raHquCKHx 3 (u/07.2/05
coenuHeHut A.M. BHGTHOLIKONA
byrneposa www.biblioschool.ru

Hroro no pazueny 3

Paznes 2. Yraesogopoasl

bubnmmoreka ®I'UC
[Ipenenbubie
51 ) «Mos LIKOJIa»
' YIIeBOMOPOALL — lesson.academy-
— AJIKaHBI content.myschool.edu
.ru/07.2/05
Henpenenbubie bubnunomnikona
2.2 YTIICBOIOPOIBI: AJIKCHBI, 6 www.biblioschool.ru
QJTKQ/TMCHBI, ATKUHBI
bubnmnoreka @OI'UC
53 Apomaruyeckue 5 «Mos LIKOJIa»
) yTJ'IeBOI[OpOI[BI - |eSSOI'].aCademy-
content.myschool.edu
.ru/07.2/05
[TpupoaHbIE HCTOUHUKH bubnunomkona

2.4 | yriaeBogopomoB M HX 3 www.biblioschool.ru
nepepaboTka

Hroro mo pazueny 13

Pa3znen 3. Kuciioponoconep:kamue oprannyeckne coeTHHeHsI

3.1

Cnuptel. Genon

bubnunoreka ®I'UC
«Mos KO
— lesson.academy-
content.myschool.edu
.ru/07.2/05
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AJBIeruabl. Bubnuomxkoia
3.2 |Kap6oHOBBIE KHCIOTEL. 7 www.biblioschool.ru
CrnoxHble 3¢upbl
bubnmoreka ®OI'UC
«Mos IIKOJIa»
33 | VYrrepomsl 3 1 — lesson.academy-
content.myschool.edu
.ru/07.2/05
Wroro no pazueny 13

Pa3znen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

AMUHEL

bubnuoreka ®I'UC
«Mos IIKOJIa»
— lesson.academy-

content.myschool.edu

4.1
AMUHOKHUCITOTHL benkn 3 .ru/07.2/05
Bubanomkoia
www.biblioschool.ru
Hroro mo pazueny 3

Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUS

[Imactmaccel. Kayaykn.

bubnuoreka ®I'UC
«Mos IIIKOJIa»
— lesson.academy-

content.myschool.edu

51 Bosokna 2 .ru/07.2/05
Bbubmuomxkona
www.biblioschool.ru

Hroro no paszneny 2

OBIIEE KOJIMYECTBO 34 9

YACOB I10 ITPOTPAMME

11-i1 kiaace

KoaunuyecTBO 4acoB
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HaumenoBanme JeKTpo e OBbI€
Ne HMCHOBAMH KonTpoasnbie | [IpakTuyeckue HEKTPOHHbIE (L pPOBELIC)
pa3nesioB u Tem | Beero o0pa3oBaTejibHbIE
n/n padoThI padoThI
NMPoOrpaMmblI pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue bubmuoreka ~ ®I'MIC  «Mos
ATOMOB. IIIKOJIa» — lesson.academy-
Tepuouueckuii content.myschool.edu.ru/07.2/05
bubnuomkoina
3aKOH U I
www.biblioschool.ru
1.1 | Ilepunoanyeckas 3
cucrtema
XUMHYECKHUX
anemenTtoB J[.1.
MenneneeBa
Crpoerue bubmmoreka ~ OI'UC «Most
IIKOJIa — lesson.academy-
1 o | BOeCCTBA. 4 content.myschool.edu.ru/07.2/05
MHoroob6pasue BU6GIMOMmKONA
BEILICCTB www.biblioschool.ru
XuMu4yeckue bubmuoreka  ®I'MIC «Most
1.3 peakuuu 6 1 1 IIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05
Hroro 1o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
bubmuorexka  ®I'UC «Most
2.1 | Meranst 6 1 IITKOJIA» — lesson.academy-
content.myschool.edu.ru/07.2/05
2.2 | HemeTasms 9 1 1 bubimomkosa
www.biblioschool.ru
CBs3b bubmuorexka  ®I'UC «Most
HEOPTaHHYECKUX IKOJIAa» — Iesson.academy-
2.3 W OPraHHYECKHX 2 content.myschool.edu.ru/07.2/05
BEIIIECTB
Hroro no paszneny 17
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Pa3zgen 3. XuMus M 'KU3HL

bubanoreka OI'UC «Mos
IIKOJIa» — lesson.academy-

3.1 | Xumus woxusup | 4 content.myschool.edu.ru/07.2/05
bubnuornikora
www.biblioschool.ru

Wroro no pazueny 4

OBIEE

KOJIMYECTBO 34

YACOB IIO

I[TPOT'PAMME
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