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MNOsACHUTEJIbHASA 3AIIUCKA

[IporpaMma Mo XMMHUU Ha YPOBHE CpeqHero oldmiero odpazoBaHus pazpadorana Ha ocHoBe denepaibHOro 3aKoHA
or 29.12.2012 Ne 273-®3 «O6 obOpazoBanun B Poccuiickoii Penepanum», TpeOOBaHWH K pe3ylIbTaTaM OCBOCHUS
(denepanpHOli 00pa3oBaTEIBLHOM NpOrpaMMbl cpemHero obmero o6pasopanust (DOII COO), npencraBieHHBIX B
denepansHOM TocyaapcTBeHHOM oOpasoBarensHoM cranaapre COO, ¢ yuérom Konuenumu mpenogaBanust yueOHOTro
npeamera «XuMmusl» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoit Demepanuu, peasu3yrOIUX OCHOBHBIC
o0pa3oBaTenbHbBIE MPOrPaMMBbI, 1 OCHOBHBIX MONOKeHUH «CTpaTerun pa3BuTHs BocniuTaHus B Poccuiickoit denepannn Ha
nepuon 1o 2025 roga» (Pacnopsoxenue [IpaButenscrea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOIIXOJIOB K Pa3pa0OTKe MPOrpaMMBbI M0 XUMHUH, K ONPEISIICHUIO 00IIel cTpaTerny 00y4eHus, BOCIIUTAHUS
W Pa3BUTHUS 00YYAIOIIMXCA CPEeACTBAMH yueOHoro npeamera «Xumus» it 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyansHsie nonoxenuss ®I'OC COO o B3auM0oOOYCIOBICHHOCTH IIENEH, CONEpKaHusl, pe3yabTaToB OOyYeHUS U
TpeOOBaHMM K YPOBHIO MIOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHWE, TIONy4aeMOe BBIMTYCKHUKAMH —00Ie00pa3oBaTelbHOM OpPraHU3allud, —SIBJISAETCS
HEOTHEMJIEMOH 4acThi0 NX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPIIAIOIIMM 3TAIlOM PEeajTM3allii Ha COOTBETCTBYIOIIEM eMY
0a30BOM ypOBHE KIIOUEBBIX IIEHHOCTEH, MPHCYHIMX IENOCTHOW CHCTEME XHMHUYECKOr0 00pa3oBaHUsl. JTH IIEHHOCTH
KacaloTcs IIO3HAHUS 3aKOHOB TPHPOABL, (OpMHpPOBaHMS MHPOBO33PEHHsI M OOIIeld KyIbTYphl YeNOBEKa, a TakKkKe
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHWSI K CBOEMY 30pOBBIO W TPUPOAHOW cpene. Peamusyercs xumuueckoe
oOpa3oBaHue OOy4alONIMXCS Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs CPEICTBAMHU Y4eOHOro mpeamera «XHMHS,
Coflep )KaHME M TOCTPOEHHE KOTOPOro OmpenesieHbl B MpOorpaMMe MO XUMHH C YYETOM cCIenu(UKH HAyKH XUMUH, e€
3HAUEHUS B MO3HAHWUU MPUPOABI U B MaTEpUALHOM KU3HM OOIIECTBA, a TAKXKE C yUIETOM OOIMMX Iiefie W TMPHHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMBI CpeiHero oouiero oopaszopanus B Poccuiickort deneparuu.

XUMUS KaK IEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYI0 POb B COBPEMEHHOM IMBUIIM3AINH, B CO3aHUH
HOBOI 0a3bl MaTepuaIbHON KyIbTypbl. OHA BHOCHT CBOHM BKJIa]] B (hOPMHUPOBAHKE PAIIOHAIFHOTO HAYYHOTO MBIIIUICHHS, B
CO3[JaHUE I[EJIOCTHOTO TMPEACTABICHUS 00 OKPYKAaloImeM MHpe KaK O €IWHCTBE MPHUPOABI W HUEIOBEKa, KOTOPOe
¢hopmupyeTcss B XMMHUU Ha OCHOBE MOHWMAaHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MUPA, OCO3ZHAHHS B3aWMOCBSI3U
MEKIY CTPOCHHEM BEIECTB, UX CBOMCTBAMHU M BO3MOXXHBIMH 00JIACTSIMH TPUMEHEHUSI.

TecHO B3aUMOJEUCTBYA C JIPYTMMH €CTECTBEHHBIMU HAayKaMM, XHMHUs CTajla HEOThEMJIEMOW YacThbl0 MHPOBOM
KYJIBTYpPbI, HEOOXOMMBIM YCIIOBHEM YCIIEIIHOTO TPYJa U JKU3HU KaXJ0ro wieHa odmiectBa. CoBpeMeHHAs XMMHS Kak
HayKa co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTIHI HalpaBlieHa Ha pelleHHe ITI00ANbHBIX MPOoOJeM YCTOHYHBOTO
Pa3BUTHS YETIOBEUESCTBA — CHIPHEBOM, YHEPTETHICCKON, TTUIIICBOM, SKOJIOTMIECKON OC30IMaCHOCTH U OXPAHBI 370OPOBBSI.

B coorBercTBHM ¢ OOIMMMH IENSIMH W TPUHIMIIAMH CPEIHEro o0miero oO0pa3oBaHUs COACpKaHHE MpeaMeTa
«Xumus» (10-11 xmaccel, 0a30BBIi YypOBEHb HU3Y4YEHHS) OPHUEHTHPOBAHO IPEHMYIIECTBEHHO HA OOIIEKYITBTYPHYIO
MTOJTOTOBKY OOyYaIONIMXCsl, HEOOXOAMMYIO UM JUIS BBIPAOOTKA MHPOBO33PEHUYECKIX OPHEHTHUPOB, YCIIEITHOTO BKITIOYEHS
B JKH3HB COITMYMa, TPOAOIDKEHUsT 00pa30BaHUA B PA3IMIHBIX 00IACTSIX, HE CBI3aHHBIX HEIOCPEACTBEHHO C XHMHEH.

CocraBngomumMu  TipenMeTa «XUMUSD» FBISIOTCS 0a3oBble Kypchl — «Opranmdeckas xumus» u «OOmas u
HEOpPTaHWYECKasi XMMHs», OCHOBHBIM KOMITOHEHTOM COJEpXaHHUS KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOI HAyKH: cHCTEMa
3HAHUH M0 HEOPTaHWYECKOW XUMUH (C BKIIOYCHUEM 3HAHWKM W3 OOIIEH XUMHUH) M OpraHnYecKord XuMHuH. DopMHUPOBaHHE
JMAHHOW CHUCTeMbl 3HAHWN TpH W3YYSHUU TMpEeaMeTa OOEeCIIeYrBAET BO3MOXKHOCTH PAacCMOTPEHHS BCETO MHOT000pas3us
BEIIIECTB HA OCHOBE OOINMX TTOHATHIA, 3aKOHOB ¥ TEOPHI XUMHUH.

CrpykTypa comepxaHusi KypcoB — «Opranudeckas Xumresh» 1 «O0mmas 1 Heopranudeckasi XuMus» copMHUpoOBaHa B
MporpaMMe 10 XMMHU Ha OCHOBE CHCTEMHOTO TOIX0Ja K U3yYeHHIO Y4eOHOro MaTepHrasia U 00y CIIOBIEHa UCTOPUUYECKH
00OCHOBaHHBIM PA3BUTHEM 3HAHWN Ha OMpENENEHHBIX TEOPETHYECKHX YPOBHSX. Tak, B Kypce OpPraHMYECKOH XUMHH
BEIIECTBa PACCMATPUBAIOTCA HAa YPOBHE KIACCHYECKON TEOPHH CTPOCHHUS OPTaHMYECKUX COCAWHEHUH, a TaKXkKe Ha YPOBHE
CTepEOXMMHYECKUX U JEKTPOHHBIX MPENCTABICHUN O CTpOoeHUH BemlecTB. CBeeHNs 00 M3y4aeMbIX B Kypce BeIlecTBax
JAIOTCSl B Pa3BUTHU — OT YIIIEBOAOPOAOB JIO CIOKHBIX OMONIOTMYECKH aKTUBHBIX COEMUHEHHH. B Kypce opraHWYecKoi
XUMHUH TIONTy4aloT pa3BUTHE CGHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO o00IIero o0Opa3oBaHUs TepBOHAYAIBLHEIE
MPEACTABIIEHUS O XUMUYECKOH CBS3H, KIACCU(UKAIIMOHHBIX MMPH3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
CTPOEHWS, 0 XUMHUYECKON PEaKITHIH.

[Ton HOBBIM yTIIOM 3peHUs B TMpeaMere «XUMHUs» 0a30BOTO YPOBHS paccMaTpUBAETCs M3yYCHHBIM Ha YPOBHE
OCHOBHOTO 0011ero oOpa30oBaHMs TEOPETHUECKUN MaTepuall W (DaKTOIOrMYeCKHe CBEIEHUS O BEIIeCTBAX M XUMHYECKON
peakuuu. Tak, B 4acTHOCTH, B Kypce «O011ast 1 HeopraHHuuecKasi XUMHsD» 00y4JaroIuMCcs IPEJOCTaBIIsETCS BO3MOXXHOCTD
OCO3HATh 3HAYEHHE MEPHOIMYECKOr0 3aKOHA C OOILETEOPEeTHYECKUX U METONONOTHYECKHX TMO3HLMH, ITyOXe MOHATH
HCTOPHYECKOE U3MEHEHNE (PYHKIIMKA 3TOT0 3aKOHa — OT 00001Iaromieii 10 00bSCHSIIOMEH U TPOTrHO3UPYIOLIEH.



Enunas cucrema 3HaHMIA 0 BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUU, CBOMCTBAX U MPUMEHEHHH, a TAKKE O
XUMHYCCKUX PEAKIUAX, MX CYINIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHWs jaomonHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTaMM COACP)KAHMS, MMCIOUIMMH KyIbTYPOJIOTHYSCKAN M TPHUKIAJHON XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT
MOHMMAHUIO0 B3aUMOCBS3M XHMHUU C JIPYTUMH HayKaMH, PacKpbhIBAIOT €€ poiib B TO3HABATCIBHOM W MPAKTUYCCKOH
JSSITEIPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHIO YBaXKEHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH U
MPAKTHYECKUX MPHIIOKCHUN XMUMHUH, TOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUUMBIX
mpobieMax, CBA3aHHBIX C XUMHEH, KPUTUUYCCKA OCMBICIMBATh MH(GOPMAIIMIO U MIPUMEHSATh € NI TIONOTHCHMS 3HAHMM,
peLlIeHNsT WHTEUIEKTYaJbHBIX W OKCIIEPUMEHTANBHBIX HCCICAOBATEILCKUX 3amad. B 1menoMm conepkanue y4eOHOro
npeaMera « XUMUs» JTaHHOTO YPOBHS M3YYCHHUS OPUEHTHUPOBAHO Ha (DOPMUPOBAHHE Y OOYUAIOIIUXCSA MHUPOBO33PEHYECKON
OCHOBBI JIJIsl TOHUMaHUsl (PUIOCOPCKUX MJICH, TaAKMX KaK: MaTepUabHOE CAMHCTBO HEOPTaHUYECKOTO M OPTaHUYECKOrO
MHUpa, OOYCIIOBIEHHOCTh CBOWCTB BEIISCTB MX COCTABOM W CTPOCHHUEM, IMO3HABAEMOCTH MPHUPOIHBIX SBICHHHA MyTEM
SKCIEPUMEHTA M PCIICHUS MPOTHUBOPSUHI MEKIY HOBBIMH (DAKTAMU U TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUC
pPONM XUMHH B PEIICHUU JKOJOTHYECKHX MPOOJIEeM, a TakkKe MpoOiieM COSpeXKEeHUs SHEPreTHUYCCKHX PECypCOB, ChIPHS,
CO3/IaHMS HOBBIX TEXHOJIOTHI ¥ MaTEepPHUAJIOB.

B nnane penienust 3a/1a4 BOCIUTAHUS, PA3BUTHS U COITUAA3AIMN O0YyUaIOLIUXCS TIPUHSATBIC TIPOrPaMMOi 110 XUMUHU
MOJXO/bl K OIPENCSIICHUIO COACPKAHUS W IOCTPOCHHS MpeaMera MpeaycMaTpuBaroT (OPMUPOBAHHE YHUBEPCATbHBIX
Y4eOHBIX JCHCTBHI, UMEIOIMIMX 0a30BOC 3HAYCHHE IS Pa3IMYHBIX BHUJIOB JCATEILHOCTH: PEIICHUS NpPOOIeM, IMOWCKa,
aHayM3a U 00pabOTKU WHGOPMALUK, HEOOXOAMMBIX IS MPUOOPETEHHUS OIbITa MPAKTHYECKOH U HCCIICIOBATEIbLCKON
JESTEbHOCTH, 3aHIMAIOIIEeH BaXKHOE MECTO B MIO3HAHUU XIUMUH.

B mpaktuke mpemnofaBaHus XUMHAHM KaK Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs, TaK U HA YPOBHE CPETHETO
ob1ero oOpa3oBaHUs, TPU OINPECICHUU COACPKATEIBHOW XapaKTePUCTHKH Telieil U3y4eHUs! MpeaMera HarpaBlieHueM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MNPU3HAETCS (HOPMHUPOBAHHUE OCHOB XHUMHUYECKOW HAayKHM Kak OOJaCTH
COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUUECKOW NEATCTHPHOCTH YEIOBEKa M KaK OMHOTO W3 KOMIIOHEHTOB MHPOBOM
KyIbTypbl. C METOMMYECKON TOYKH 3PEHUS TaKOW ITOIXOI K ONPEACTICHUIO Meei M3ydeHUs TMpeaMeTa sSBIISIETCS BIIOTHE
OITpaBIaHHBIM.

CoracHO TaHHO#M TOYKE 3PEHUS ITIABHBIMH IE/SIMU M3ydeHUsI penamera « XuMusi» Ha 06azoBom yposHe (10 —11 ki)
SIBIISTIOTCSI:

e (hopMHUPOBaHHNE CHCTEMBl XUMHUUICCKUX 3HAHUHA KaK Ba)KHEHIIIEH COCTaBIIAIONICH €CTCCTBEHHO-HAYIHON KapTHUHBI
MHpa, B OCHOBE KOTOPOH JIeKAaT KIIOYEBBIE MOHATHS, (yHIaMEHTaJIbHBIE 3aKOHBl M TEOPUHA XHMHHW, OCBOCHHE
SI3pIKa HAYKH, YCBOGHHE WM IOHMMAaHUE CYITHOCTH JOCTYITHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMJIEHHE C MCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (QopMupoBaHWE M pa3BUTHE MPEACTABICHUN O HAYyYHBIX METOIAX MMO3HAHMS BEMIECTB U XUMUYECKHX PEaKIIHH,
HEOOXOMUMBIX [UISI TPHOOPETEHUS YMEHHH OPHEHTHUPOBATHCS B MHPE BEMIECTB W XHMHUYECKHX SBICHUH,
MMEIOIINX MECTO B IIPUPOJIE, B IIPAKTHIECKON M TIOBCETHEBHOM JKU3HU;

e pa3BUTHE yMEHWIl W CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOAEHHWEM W OOBSCHEHHEM XHMHIYECKOTO
AKCIIepUMEHTA, COOTIONCHIEM MTPABHIT O€30ITaCHOTO OOPAIICHHUS C BEIIECTBAMH.

Hapsimy ¢ atum, comepxarenbHasl XapakTepUCTHAKa IeNiell W 3a7iad W3ydeHus MpeaMeTa B MPOrpaMMe 10 XUMHUHU
YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH IMPHOPUTETAMH B CHCTEME CpPEIHEro OOIIero oOpa3oBaHUS.
CeronmHsi B IpeNofaBaHUy XUMHUHU B OONBINEH CTENEHH OTAAETCS MPEANOYTEHIE MPAKTUIECKOW KOMITOHEHTE COMEPKaHUs
o0ydeHusi, OPHEHTHPOBAaHHOW HA TOATOTOBKY BBITyCKHMKA OOMIE00pa30BaTEIbHON OpraHU3aIlNM, BJIAJCIOIIEIO HE
Ha0bOpOM 3HAHWH, a PYHKIIMOHATIHHON TPaMOTHOCTHIO, TO €CTh CITIOCO0AaMH W YMEHUSMHU aKTHBHOTO TONYYEeHHS 3HAHUHA U
MIPUMEHEHHS MX B PeabHON YKU3HU [T PEHISHHUS MPAKTHYECKUX 3a/1a9.

B cBs131 ¢ 3TUM Ipu U3ydeHUH MpeaMeTa « XUMUD JOMUHUPYOIIee 3HaYeHHe TPHUOOPETAIOT TaKUe e U 3a/1a4H,
Kak:

ajanTanus OOy4JalolMXCsl K YCJIOBUSM JAWHAMHUYHO Pa3BHBAIOIIETOCS MHpPa, (POPMUPOBAHUE WHTEIUIEKTYaJIBHO
Pa3BHUTONW IJMYHOCTH, TOTOBOM K CaMOOOPa3OBaHHIO, COTPYIHUYECTBY, CAMOCTOSTENFHOMY NPHUHATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX )KMU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHEM;

(dhopmupoBanre y 00yJaromuXcs KIFOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHMI), MMEIONINX YHHUBEPCAIBEHOE
3HAYeHWE Ui Pa3IMYHBIX BHJIOB JEATENLHOCTH: pPElIeHHs] NpoOieM, IMOKMCKa, aHajuu3a W o0paboTku WHQOpMaIuy,
HEOOXOIMUMBIX ISl TPUOOPETEHHS ONBITa JEATEIbHOCTH, KOTOpask 3aHUMAeT Ba)KHOE MECTO B MO3HAHUH XVIMHU, a TAKKe
JUI OIIEHKH C TTO3UIUH JKOJNOTHYEeCKOi Oe30MacHOCTH XapakTepa BIHSHHS BEIIECTB M XUMHUYECKHX IIPOIIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOIHYIO CPEAY;

pa3BUTHE T[IO3HABATEIBHBIX WHTEPECOB, WHTEUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydYaroluXcs:
CHOCOOHOCTH CaMOCTOSITEIBbHO MPHOOPETaTh HOBBIE 3HAHUS 110 XUMHUHU B COOTBETCTBHUHU C XM3HEHHBIMH MOTPEOHOCTSIMH,



WCTONB30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHONOTHH JJIsl MOWCKa M aHaju3a Y4eOHOW M HayYHO-TIOMYIISPHOM
WH(POPMAIK XUMHUYECKOTO COAEPKaHMS;

¢dbopMupoBaHHE U Pa3BUTHE Yy OOYUAIOMIMXCS ACCOLMATHBHOTO W JIOTMYECKOTO MBIIIICHUS, HAaOMIONATeNbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpblE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MpPHU IUIAHUPOBAaHUH W MPOBEACHUH
XHUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcsi yOeKIEHHOCTH B 'YMaHHCTHYECKOW HANpaBICHHOCTH XHMHH, €€ Ba)KHOW POIH B
peuieHnmn FJ]O6aJ]BHI)IX HpO6J'ICM palMoOHAJIBLHOI'O IMPUPOAOIIOIB30BaHHNA, IIOIMOIHCHHUA OJHCEPIreTUYCCKUX PECYpPCOB U
COXpaHEHHs TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOOMMOCTH OEpEeKHOrO OTHOIICHUS K TPHPOAE W CBOEMY
310POBbLIO, @ TAKIKC HpI/IO6pCTCHI/I$I OIbITa MCIIOJIB30BAHUSA IMOJTYYCHHBIX 3HAHUN AJId IPpUHATUA I'PaMOTHBIX pCHIeHI/Iﬁ B
CUTyalluX, CBA3aHHBIX C XUMHWYCCKUMU ABJICHUAMMU.

B y4yeOHOM mnane cpemHero oOmero oOpa3oBaHUS NpeAMeT «XHUMHs» 0a30BOrO YPOBHS BXOOUT B COCTaB
npeaMeTHoi obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI».

OO1iee 4nCIIo YacoB, OTBEAEHHBIX Ui M3y4deHUs XUMHH, Ha 0a30BOM YpPOBHE CpemHero oOImero odpa3oBaHHS,
cocrapnsier 68 wyacoB: B 10 kmacce — 34 waca (1 wac B Hememo), B 11 xmacce—34uaca(luacBHenento).



COIJEPKXAHME OBYYEHUSA
10 KUIIACC
OPTAHUYECKASA XUMUS

TeopeTndyeckne 0CHOBBI OPraHUYeCKOH XUMHHU

Hpe[[MeT OpFaHI/I‘ICCKOﬁ XUMHUH: €€ BOBHHMKHOBCHHEC, PAa3BUTHC M 3HAYCHHUC B IOIYUYCHHU HOBBIX BCHICCTB U
MaTepuanoB. Teopus CTpoeHUs opraHnyeckux coeauHeHuit A. M. bytneposa, e€ ocHoBHBIE nonoxeHus. CTpyKTypHbIE
q)OpMyIH)I OpraHn4eCKUX BCIICCTB. FOMOJ'IOFI/IH, usomepus. XHUMHUYECKasi CBA3b B OPraHnu4CCKuX COCIUHCHUAX —
OJMHAPHBIC U KPAaTHLIC CBA3U.

[IpencraBienue o KiIacCU(UKAIMKM OPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHUYECKUX COCAMHECHUH
(cucremaTnueckas) U TPUBHAIbHBIC HA3BAHMSI BAYKHEUIIINX MIPEACTABUTENCH KJIACCOB OPraHUYECKHX BEIIICCTB.

OKCIIepUMEHTAIbHbIE METOABl HM3yUEHHUs BEMIECTB M WX IMPEBpaIlleHUI: O3HAKOMIIEHHE ¢ oOpasmamMu
OpraHMYEeCKHX BEIIECTB U MaTepuajaMy Ha UX OCHOBE, MOJICIIMPOBAHNE MOJIEKYJI OPraHMYECKHX BEIIECTB, HaOIoneHne
U OINMUCAaHUEC INCMOHCTPALIMOHHBLIX OIILITOB IO IMPEBPAIICHUIO OPraHUMYCCKUX BCIICCTB IIPU HArpC€BaHUMN (HHaBHeHI/Ie,
0OyIJIMBaHKME U TOPEHUE).

Yriiesonopoanbl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYCCKUH psij. MeraH M dTaH — NPOCTEUIIHME MPEACTABUTEN aJIKAHOB:
¢uznveckue M XMMUYECKUE CBOWCTBA (peaKknuy 3aMElIeHWs W TOpEHHWs), HaXOKICHHUE B IPHPOJAE, TOIyYeHHE U
MIPUMEHEHHE.

AJKeHBI: cOCTaB U CTPOCHUE, TOMOJIOTHYECKH I pAAa. DTHIIEH U TPONUIICH — HpOCTeﬁHIPIe OpeaACTaBUTEIIN AJIKCHOB!:
(1)I/I3I/I‘ICCKI/IC H XHUMHYECKHE CBOMCTBa (peaKHI/II/I TUAPUPOBaHUA, TAJOICHHUPOBAHUA, THUApaTallih, OKHCJICHUA U
MTOJTMMEPHU3AIINN ), TOTyIeHNE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MermnOytamueH-1,3: CTpoeHHe, BaKHEHMIIME XUMHUYECKHE CBOWCTBA (peakKius
nonuMepu3anun). [lomydeHrne CHHTETHIECKOro KayqyKa U Pe3rHBI.

AJNKHUHBI: COCTaB U OCOOGHHOCTH CTPOEHHS, TOMOIOTHYECKUN PSAA. AUETHIIEH — MPOCTEHUIINI MPEaCcTaBUTENb
QJKHHOB: COCTaB, CTpPOCHHE, (U3UYECKHE M XUMHUYECKUE CBOMCTBA (pEakiu THAPHPOBAHUS, TaJIOTeHUPOBAHUS,
THIpaTallii, TOPEHNs), MOTyYeHHe U TPUMEHEHHE.

Apenbsl. benzon: cocraB, cTpoeHHe, (QuU3HUYECKHME W XHUMUYCCKHE CBOMCTBa (pEaKIUM TaJOreHUPOBAHUS U
HUTPOBaHUS), TIOTyUEHHE U TpUMeHeHue. Tonyon. cocmas, cmpoeHue, guauyeckue u XuMuyeckue ceoticmea (peaxyuu
2A102eHUPOBAHUA U HUMPOBAHUS), NoNyueHue u npumeHeHue. TOKCHIHOCTH apeHOB. [eHeTWdeckas CBI3b MEXIY
YTJIEBOIOPOAMH, TIPHHAUIEKAIIAMHI K PA3THIHBIM KJIACCaM.

[Ipuponasie wcrouHWKH yrieBomoponoB. [lpmpomaerii ra3 w momytHeie HedTsHBIe Ta3el. Hedte u eé
npoucxokaenre. CrocoOsl TepepaboTK HePTH: IMEeperoHka, KPEKWHT (TEPMUYECKHAN, KaTaTUTHYCCKH), MHPOIH3.
[IponykTer mepepaborkn He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIH yroms M MPOAYKTHI €ro
repepadoTKH.

OKcIeprMEeHTANbHBIE METOBI M3YYEeHHUS BEHIECTB W WX IPEBPAIlCHH: O3HaKOMJIEHHE ¢ o0pa3lamu IuiacTMace,
KaydykoB © pe3uHbl, Komwiekumn «HepTts» w©  «Yromp», MomenmMpoBaHWE MOIEKYJd YIJIEBOAOPOAOB U
raJIOreHOMPOU3BOIHBIX, IIPOBEACHNE MPAKTHIECKON paOOoThI: MOMyUYSHHE dTHIICHA M H3y9YeHHE €rO CBOHCTB.

Pacuérnbie 3anaun.

Brerancienns mo ypaBHEHWIO XMMHYECKOM peaknuu (Macchl, 00bEMa, KOIMYECTBa HMCXOJHOTO BEIIECTBA WA
MIPOAYKTa PeaKIUy 110 U3BECTHBIM Macce, 00bEMY, KOTHIECTBY OJHOTO M3 MCXOMHBIX BEIIECTB MIIA IPOMYKTOB PEAKIIHH).

Kuciopoaconep:kamue oprannieckne coeTuHeHUs1

[IpenensHbie OOHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpOeHWe, (PM3WYECKHe W XUMHUYECKHe CBOWCTBA
(peaku ¢ aKTUBHBIMH METaJNIaMH, TaJIOT€HOBOIOPOJAMH, TOpEHHE), NpHUMEeHEeHHe. BomopoiHble CBSI3M MEXIy
MoOJIeKynaMu cruproB. JlelicTBHe MeTaHOMa ¥ ATAaHONA HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbBIE CIHPTHI. JTWICHTIIMKOIh W TIHIEPUH: CTpOeHWe, (HU3MYecKne W XUMHUYECKHE CBONCTBA
(B3auMozielicTBE CO MIETOYHBIMH METaJNIaMH, KadeCTBEHHas peakius Ha MHOTOATOMHBIE crupThl). [lelicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne rveprHa U STUISHTITIKOIS.

deHoN: CTpOSHHE MOJIEKYIBI, PU3NIEeCKHe U XUMUYecKHe cBoicTBa. TokCHYHOCTH eHona. [Ipumenenne denona.

Anpnerunel U KemoHwvl. DopManmbAeruji, alerambIerHa: CTpOeHHe, (QU3NYeCKHe W XWMUYECKHE CBOWCTBa
(peakuMy OKHCIICHHSI U BOCCTAHOBIICHUS, KAYECTBEHHBIE PEAKIUH ), TOJTyYeHHE U TIPUMEHEHHUE.

OnHOOCHOBHBIE TIPEAETbHBIC KAPOOHOBEIE KUCIOTHL. MypaBbrHAs M YKCYCHasi KUCJIOTHI: CTpOeHHE, (pU3nuecKue u
XMMHYECKHEe CBOWCTBA (CBOWCTBa, OOIIWE JJIs Kjacca KHUCIOT, Peakius ITepU(HUKAINK), MOIyYeHUE W MPUMEHEHHE.
CreapuHOBas W OJEMHOBAs KUCJIOTHI KakK IPEJACTABUTENH BBICIIMX KapOOHOBBIX KHCIOT. MbUIa KaK COJMU BBICIIMX
KapOOHOBBIX KHCJIOT, X MOOIIEe JICHCTBHUE.




CraoxHbie 3QUpBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. 'MAponu3 cloxkHbIX 3¢upoB. JKupsl. ['uaponu3 xKupos.
[Ipumenenue xupoB. buonoruueckast poib KHUPOB.

VYreBoapl: cocTaB, KiacCHQUKAIMS YIIEBOAOB (MOHO-, IU- W MONHMCaxapuibl). [Jroko3a — mpocTedmmit
MOHOCaxapua: OCOOEGHHOCTH CTPOEHHsI MOJEKYJIbl, (u3uyeckne H XHMHUYECKME CBOWCTBa (B3aUMOJAEGHCTBHE C
runpokcugom menu(ll), okucnenne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BoccraHoBIeHUE, OpOKEHHE TIIIOKO3bI),
HaXOXKJIEHHE B IPUPOJE, TPUMEHeHue, Ononorunyeckast poiib. @orocnHTes. OpykTo3a Kak H30Mep TIIFOKO3BL.

Kpaxman wu unenmono3a kak mpupoaHbele mnonuMepbl. CTpoeHHe Kpaxmana W IeuTiono3sl. duszmueckue u
XHUMUYECKHE CBOMCTBA KpaxMana (THAPOIN3, Ka4eCTBEHHASI PEAKLUS C HOIOM).

DKkcrepruMeHTalbHbIe METONBI M3YUYEeHHUsl BELISCTB M HMX TNPEBpAIllCHUN: MPOBENCHUE, HAOMIONCHUE H OIUCaHHe
ACMOHCTPAIIMOHHBIX OIIBITOB: TOPCHUC CIIMPTOB, KAYCCTBCHHBLIC PCAKIIUM OAHOATOMHBIX CIIMPTOB (OKI/ICHGHI/IC 9TaHOJIa
okcunoM Mmeau(ll)), MHOroaToMHBIX chUpTOB (B3amMopneiicTBue mmuepuHa c ruapokcunoM menu(ll)), ampaerumon
(oxucneHne aMMHaYHbIM pacTBopoM okcrna cepedpa(l) u ruapokcunom menu(ll), B3aumoneiictBue kpaxmana ¢ HOAOM),
MPOBEJCHNE MPAKTUIECKON PaOOThI: CBOWCTBA PAcTBOpPa YKCYCHOW KHUCIIOTHI.

Pacuérnble 3a1aun.

Bbruucnennss mo ypaBHEHHIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOMMYECTBA HCXOAHOTO BEIIECTBAa WIIH
MMpoaAYyKTa pEaKIun 110 U3BECTHBIM MAaCCE, O6’béMy, KOJIMYECTBY OAHOI'O M3 MCXOAHBIX BEHICCTB UJIW IIPOAYKTOB peaKHI/H/I).

A3oTcozepkalie OpraHnyeckue CoeInHEeHNsI.

AMHHOKHCIIOTBl Kak aM{QOTepHble OpraHuyeckue coenuHeHus. @usnyeckue W XUMHUYECKHE CBOWCTBA
AMUHOKHUCIIOT (Ha MpUMepe MIUIMHA). bruojorndeckoe 3HaueHUE aMUHOKUCIIOT. [lenTuab.

benku kak MMPUPOAHBIE BBLICOKOMOJICKYIISIPDHBIC COCIUHCHUS. HepBI/I‘IHaSI, BTOpUYHaA U TPECTUYHAA CTPYKTypa
0enKoB. XMMHUYECKHE CBOMCTBA OETKOB: THAPOIH3, I€HATYpaIisl, KadeCTBEHHBIE PEAKIINH Ha OENTKH.

Oken CPUMCHTAJIBHBIC MCTOABI M3YYCHUA BCIICCTB U HX IIP eBpaHleHI/Iﬁ : Ha6_HI-OJIeHI/Ie U OIIMCaHHuEC
AEMOHCTPAIIMOHHBIX OIIBITOB: ACHATYypalusd OeITKOB IIpr Harp€BaHnu, IBETHBIC PECAKIIUU OEIIKOB.

BbicokoMoliekyIsipHbIe COeTHHEHHUS

OCHOBHBIC TIOHATHSI XHUMHH BBICOKOMOJIEKYISIPHBIX COCIMWHEHWUN: MOHOMEp, IOIHMEp, CTPYKTYPHOE 3BEHO,
CTCIICHb IIOIIMMEpHU3ali, CpCAHASA MOJICKYIApHass Macca. OcHOBHBIE METOABI CHUHTEC3a BBICOKOMOJICKYIAPHBIX
COEIMHEHUH — IOIMMEPU3aLMs U TOJIUKOHICHCALHSL.

OKcrepruMEeHTalbHbIE METO/bI U3YUEHUSI BEIIECTB U UX MIPEBPALICHUIl: 03HAKOMJICHHE ¢ 00pa3laMy IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXnpeqMeTHbIX CBA3ell Npu U3y4eHHU opraHuueckodl xumuu B 10 kilacce OCyIECTBISETCS depes
UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHUH, TaK U MOHATHUH, ABJISIOLIMXCSI CHCTEMHBIMHU JUIS OTIEIbHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAY4HbIC MOHATHSA: ABJICHUE, HAyYHBIH (DaKT, IUIlOoTe3a, 3aKOH, TEOPHs, aHAIW3, CHUHTE3,
KJaccu(puKanus, NepuoauYHOCTh, HAOMIOAEHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAaHNUE.

@dusuka: marepus, dHEPIus, Macca, aToM, 3JEKTPOH, MOJEKyJa, SHEPIeTUYEeCKH ypOBEHb, BEIIECTBO, TEIO,
00BE&M, arperaTHoe COCTOSIHHE BELIECTBA, (GU3MUCCKUE BEINYMHBI U €AUHULIBI UX U3MEPEHHUS.

buomorus: xierka, opranusM, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOIOTHYECKH aKTHBHBIC
BerecTBa (OENKH, YTIIeBOIBI, JKUPHL, (DEPMEHTHI).

I'eorpadusi: MuHEpasbl, rOpHbIE IOPOABI, ITOTE3HbIE HCKONAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO NMHUTAHMS, MOIOIIME CPEACTBA, JIGKAPCTBEHHBIE U
KOCMETHYECKHE IPEnaparbl, MaTepHalibl U3 HCKyCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUAA

TeopeTnyeckne 0CHOBBI XUMHUH

XuMHUYeCKHH 3JeMeHT. AToM. fnpo aTtoma, H30TONBL. OJEKTPOHHAs 000JI0uKa. DHEPreTHMYECKHE YPOBHH,
MOMyPOBHH. ATOMHBIE OpOHTanu, S-, P-, d- smeMeHThl. OCOOCHHOCTH pacHpeeieH s IEKTPOHOB M0 OpOUTAsIM B
aToMax 3JIEMEHTOB TMEPBHIX YETHIPEX MEPHONOB. DINEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[lepuognueckuit 3akoH u Ilepuomumueckass cucrema xumuueckux dneMmeHToB [I. W. MengeneeBa. CBs3b
nepuoandeckoro 3akoHa u Ilepumoguueckoit cuctembl Xxumuueckux anneMmeHToB . M. MeHneneeBa ¢ COBpeMEHHOM
TEOpHUEH CTPOSHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX HMH IPOCTHIX
U CJIOHBIX BEIIECTB IO IPymaM U nepuojiaM. 3Ha4YeHHUE MEPUOAUUECKOro 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BelecTBa. XWUMHYECKasi CBSA3b. BUIBI XUMHYECKOW CBS3U (KOBAJIGHTHAs HENONSpHAS W IONSPHAs,
WOHHAs, MeTaJUIndeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XHMHYECKOH CBSI3U (OOMEHHBIH M JIOHOPHO-



aKUenTopHbIii). Bogopoanas cBs3b. BaneHTHOCTh. DnekTpoorpunarensHocTs. CTeneHb OKUciaeHus. VIOHBI: KaTHOHBI U
AHUOHBI.

BemectBa MONEKyIIpHOTO M HEMOJIEKYASIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI
KPUCTAIJINYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAIUIMUECKON pemIETKH.

[lonsatre o aucnepcHBIX cucTeMax. MIcTUHHBIE M KOJUTOMIHBIE pacTBOpPBl. MaccoBasi 10 BEIeCTBa B PacTBOPE.

Knaccudukanus Heopranndeckux coequHeHuil. HoMeHknaTypa HeopraHndeckux BellecTB. [ eHeTnueckas CBS3b
HEOPTaHWYECKUX BEIIECTB, MIPHHAUIEKAIINX K pA3IMUHBIM KIacCaM.

Xumuueckas peakuus. Kinaccuuramuss XdaMHUECKUX pEeaKuii B HEOPraHUYECKOH M OpraHUYecKON XUMUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MPEBPAIIEHUs SHEPTUN IPU XUMUYECKUX PEaKIIHIX.

CKOpOCTb peaknuu, e€ 3aBUCHMOCTh OT Pa3NU4HbIX (pakTopoB. OOpaTuMble peakui. XUMUYECKOE PaBHOBECHE.
@DaxTopbl, BAUAIOLINE HAa COCTOSIHIE XUMHUeckoro paBHoBecus. [Ipunimn Jle [laTemnse.

Onekrponutnyeckas aucconnanus. CunpHble W crnadble 3MeKTponuThl. Cpena BOJHBIX PAacTBOPOB BEIIECTB:
KHcTasi, HeUTpaabHas, IeToYHasl.

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTATFHBIE METOIBI M3YUEHHUS BEIIECTB M WX MpEBpaIlieHuii: aeMoHcTpamms tadmui «lleprogmaeckas
cucreMa XxuMu4eckux aeMeHToB JI. M. MenneneeBa», u3yueHue MOEIeH KPUCTANTHYCCKUX PEHIETOK, HAOMIOACH e U
OITMCaHHWE JIEMOHCTPAIIMOHHBIX M J1a0OpPaTOPHBIX OMBITOB (pa3fOKEHHE TIEPOKCHAA BOJOpOJa B TIPHCYTCTBHH
KaTajau3aropa, onpeaeseHue Cpeibl PacTBOPOB BEIIECTB C MOMOIIbIO0 YHHBEPCAIBHOTO MHIMKATOpPA, PEAKIIMM HOHHOTO
oOMeHa), IPOBEIEHHUE MTPAKTUIECKON paboThl «BrusiHre pa3nyHbIX (PAKTOPOB Ha CKOPOCTh XUMHUECKOH PEaKIIUN.

Pacuérnble 3a1aun.

Pacuérsl mo ypaBHEHMSIM XMMHMYECKMX pEaKIUd, B TOM YHUCIE TEPMOXUMHUYECKHUE paCUYEThI, PACUETHI C
WCIIOIH30BAHNEM TIOHSTHS «MAaccOBasl OIS BEIIECTBAY.

Heopranuyeckas XumMus

Hemeramibl. [Tonoxenne nemerainoB B Ilepuoguueckoit cucreme xumudeckux anemeHToB . M. Menneneesa u
0COOGHHOCTH CTpOoeHHs aTroMoB. (DHU3NYECKHEe CBONCTBA HEMETAUIOB. AJUIOTpONHs HEMEeTasioB (Ha mpuMepe
KHCI0poaa, cephl, pocdopa u yriepona).

XUMHUECKHE CBOMCTBA Ba)KHEHIINX HEMETaJIOB (TAJIOTEHOB, Cepbl, a3oTa, ¢ocdopa, yruepona u KpeMHHUsI) U HX
COeMHEHNH (OKCHIOB, KUCIOPOICOAEPKALINX KHACIOT, BOXOPOIHBIX COSINHEHHI ).

IIpumeHeHnE BaXXKHEUIIIMX HEMETAIJIOB U UX COECAMHEHUM.

Merannel. Ilonoxkenue MmeramoB B Ilepumommnueckoit cucreme xumudeckux snemeHToB JI. M. MeHnneneesa.
OcoOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. O0mme hu3udeckrue cBocTBa MeTaiuioB. CIIIaBbl
METaJUIOB. DJIEKTPOXUMUUICCKUAN PSII HAPSHKESHUH METaIIOB.

XWMHYeCKHE CBOWCTBA BAKHEHUITUX METAJIOB (HATPHIM, KaJIWH, KajdbllMid, MarHWW, aalOMHHUN, ITMHK, XpOM,
JKeJIe30, MeZlb) U X COCMHEHUH.

O6mrme crrocoOsI momy4eHns MeTauioB. [IprMeHneHe MeTamioB B OBITY U TEXHHKE.

OKCcIeprMEHTANbHBIE METONIBI W3yYeHHS BEIIECTB W WX MPEBPAIeHWH: H3y4YeHHEe KOJUIeKIuHu «MeTammsl u
CILTaBBD», 00Pa3I0B HEMETAIUIOB, PEIIEHNE YKCIIEPUMEHTANBHBIX 3a/la4, HaOMOIeHN e U OIMCAHUE IEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOAEWUCTBHE THIPOKCHIA AIIOMHUHHUS C PAcTBOpAMHU KHCIOT W IIENOodYel, KaueCTBEHHBIC
peakiuy Ha KaTHOHBI METAJLIOB).

Pacuérnbie 3aaun.

Pacuérer Macchl BemecTBa wiM 00bEMa Ta30B MO W3BECTHOMY KOJIHYECTBY BEIIECTBA, MACCe WM 00BEMY OIHOTO
M3 YY9aCTBYIONINX B PEAKINHU BEIIECTB, PACYETHI MacChl (00bEMA, KOMMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIH OTHO
13 BEIIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Pons xuMum B 00ecTiedeHNH SKOIOTHYECKON, JHEPTETHUECKON W THINEBONH Oe30MaCHOCTH, PA3BUTHU MEIHUITHHBL.
[lonsTHE O HAYYHBIX METO/IAX ITO3HAHUS BEIIECTB ¥ XUMHUECKUX PEaKIni.

[IpencraBnenus 00 0OMMX HAYYHBIX MTPUHITUTIAX TTPOMBITITIEHHOTO MTOTy4eHHS BRXKHEHIIINX BEIECTB.

UenoBek B MUpE BEIIECTB U MAaTEPHAJIOB: BaXKHEHIIINE CTPOUTEIHHBIE MaTePHAIIbl, KOHCTPYKIIMOHHBIE MaTEpUAIIbI,
KpacKH, CTEKJIO, KepaMHUKa, MaTeprabl IS SJIEKTPOHUKH, HAHOMAaTepHallbl, OpraHUYECKIEe U MUHEpaJIbHbIC YI0OpEHUSI.

XuUMHUSL W 370pOBbE YENOBEKA: MpaBHJia HMCIONB30BaHUS JIEKAPCTBEHHBIX IPENaparoB, MpaBuia Oe30MacHOro
WCIIOIh30BaHUS MIPETapaToB OBITOBOM XUMHUH B TIOBCEIHEBHOM JKH3HU.

MexnpenMeTHbIe CBS3H.

Peanmzanmsts MeXnpeAMETHBIX CBs3€d NpU HM3yuYeHHMHM OOWIed W HeopraHMueckod xumuum B 11 Kiacce
OCYILECTBIISIETCSl Yepe3 HMCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMH JUIsI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTecTBEHHO-HAy4Hble IIOHATHS: Hay4yHbId (akT, THUIIOTe3a, 3aKOH, TEOpHs, aHalu3, CUHTE3,
KJaccu(puKanus, NepuoAnYHOCTb, HAOMIOAEHHE, SKCIEPUMEHT, MOJEIMPOBAaHIE, U3MEPEHUE, SBICHHE.



®usuka: Martepusi, DHEpPrusi, Macca, aToM, O3JICKTPOH, IMPOTOH, HEHTPOH, HMOH, HW30TOI, PaJHOAKTHBHOCTb,
MOJIEKYJIa, SHEPIeTHYSCKUI YPOBEHb, BEILIECTBO, TEO0, 00bEM, arperaTHOe COCTOSIHUE BEleCTBa, (GU3NUSCKUE BETHYHHBI
Y CIMHHIIBI KX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, ornocdepa, MaKpo- ¥ MUKPOJIEMEHTBI, BATAMUHBI, OOMEH BEILECTB B
OpraHusmMe.

[eorpadus: MuUHEpabl, TOPHBIC TIOPOJIB, TIOJIE3HBIC HCKOMIAEMbIE, TOIIIMBO, PECYPCHI.

TexHonmorusi: XuUMHYECKass MPOMBIIUICHHOCTb, METAJUTyprHsi, IPOU3BOACTBO CTPOUTEIBHBIX MAaTepHasoB,
CENbCKOXO3SIMCTBEHHOE IMpoOu3BOACTBO, nuieBas IMPOMBIIIIICHHOCTD, (bapMaHCBTI/I‘ICCKaH MMPOMBIIIJIECHHOCTD,
MPOU3BOACTBO  KOCMETHYECKHX  IpEnaparoB, IPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MAaTepHajoB,  AJICKTPOHHAs
MPOMBIINIJICHHOCTh, HAHOTEXHOJIOTUHU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOT'PAMMBI 110 XUMHUHN HA BA30OBOM YPOBHE
CPEJHETO OBIIIETI'O OGPA3OBAHUSA

JUYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnmumBaer TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOyYAarOIIMMHCS MPOrPaMM CPEmHEro
obmiero oOpazoBaHWsi (JIMYHOCTHBIM, METANpPEIMETHBIM M TpenIMeTHbIM). HaydHO-MeToquuecKoil OCHOBOHM yist
pa3paboTKH TUIAaHHPYEMBIX PE3YNBTaTOB OCBOCHHUS IMPOTPaMM CPEIHEro ooOmero o0pa3oBaHHUs SIBISIETCS CHCTEMHO-
JNEATEIbHOCTHRIN OAXO.

B coorBercTBHU C CUCTCMHO-ACATCIIBHOCTHLIM IMOAXOAOM B CTPYKTYPC JUYHOCTHBIX PE3YJILTATOB OCBOCHUA
npeaMera « XMMUs» Ha YPOBHE CpeHEro o0LIero o0pa3oBaHus BBIICIEHBI CIEMYIONINE COCTaBISIONMINE:

OCO3HAaHHE OOYYAIOIIMMKCI POCCHICKOW TpaKIAHCKOH WAEGHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSATENBHOCTH M CaMOOIpPEIeNHUIO;

HaJIn4yne MOTHBallUH K O6Y'-IeHI/IIO;

LIEJICHANIPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOSKIECHHI JIMYHOCTH HA OCHOBE KIFOYEBBIX I[EHHOCTEH U
HUCTOPUYCCKUX TPAJAUIUNA 0a30BOM HAYKU XUMHU,

TOTOBHOCTb M CIIOCOOHOCTH O0YHaIOIINXCsl PYKOBOJICTBOBATLCS B CBOEH JEATENLHOCTH IEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKaMHU, MPUCYIIUMH [EIOCTHON CUCTEME XMMHUECKOro 00pa30BaHus;

HaJIN4Yue€ MpPaBOCO3HAHUA SKOJOTHUECKOMN KYJIBTYpbl U CITOCOOHOCTH CTaBHUThH oein U CTPOUTH XU3HCHHBLIC
IIJIaHBI.

JImuHOCTHBIE PE3YIbTAaThl OCBOCHHUA IIpEAMETa «XUMH JOCTUTI'arOTCA B €IMHCTBC yqe6H0f/'1 M BOCITUTATEIILHOMI
ACATCIBHOCTH B COOTBETCTBHUU C T'YMAaHUCTUYCCKUMU, COLMUOKYIBTYPHBIMU, NYXOBHO-HPABCTBEHHBIMH LHCHHOCTAMH N
HeasaMu POCCHICKOTO TPakIaHCKOTO OOIIECTBA, MPUHSATHIMA B OOIIECTBE HOpPMaMH M TpPaBUJIAMH IOBEICHUS,
CIIOCOOCTBYIOIIMMH  TPOIECCAM  CAMOIIO3HAHUS, CaMOPa3BUTHUSI W HPAaBCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaIOITIXCSL.

JImgaHOCTHBIE  PE3YyNbTaThl OCBOGHHUS TpEAMETa «XUMHUS»  OTpakaloT CcHOPMHPOBAHHOCTH  OMBITA
[TO3HABATENbHON W MPAKTUYECKOH NEITETFHOCTH OOYyYarOIIUXCS 110 pean3aliy MPUHATHIX B 00IIeCTBE [EHHOCTEH, B
TOM YHCJIE B YACTH:

1) rpaxaancKoro BOCHUTAHMSA:

OCO3HAHUS OOYYaIONIMMUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB H OOS3aHHOCTEH, YBa)XX€HUS K 3aKOHY H
MIPaBOIOPSAAKY:;

MIPEACTABIIEHHS O COI[HANBHBIX HOPMAaX ¥ MPABIIaX MEKINIHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEeATEIHHOCTH MPHU CO3JAHUN YIEOHBIX TIPOEKTOB, PEIICHHH YI9eOHBIX U
MTO3HABATENbHBIX 33/1a4, BHITOTHEHUH XUMUYECKIX YKCIIEPIMEHTOB;

CHOCOOHOCTH TOHMMATh W TPWHUMATh MOTHBBI, HaMEPEHUs, JIOTUKY W apryMeHTHl IPYrUX MpH aHaIn3e
Pa3TMYHBIX BUAOB YIeOHOU JAeITEeTbHOCTH;

2) NaTpUOTHY€ECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHHS K ICTOPUYECKOMY M HAYYHOMY HACIIEIUIO OTe4eCTBEHHON XMMHU;

YBa)KEHHUS K TPOIecCY TBOPYECTBA B OOJACTH TEOPUH W MPAKTUYECKOTO MPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO,
YTO NOCTIDKEHUS HAyKH €CTh PE3yNbTaT UIMTENbHBIX HAOMIONEHHH, KPOIOTIMBBIX JKCIIEPUMEHTAIBHBIX ITOWCKOB,
ITOCTOSTHHOTO TPY/la YYEHBIX U TPAKTHUKOB;

WHTEpeca W IO3HABATEIbHBIX MOTHBOB B TMOIYYEHHH M TOCIEMYIOIMIEM aHajiwm3e MHPOPMAUU O TEepPelOBBIX
JOCTH>KEHUSX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOTO CO3HAHMUS, ITHUECKOTO ITOBEICHUS;

CHOCOOHOCTH OIIEHMBATh CUTYallMH, CBS3aHHBIE C XUMHYECKHMHU SBICHHSIMH, W TPUHAMATH OCO3HAHHBIC
pelIeHus, OPHEHTUPYSCH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIEHHBATH CBOE IMOBENEHUE U IMOCTYNKHA CBOMX TOBAPHILEH C IMO3UINI HPaBCTBEHHBIX U IPABOBBIX
HOPM ¥ OCO3HAHHE TIOCIENICTBUI 3TUX IMOCTYITKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MMOHMMAaHUS IEHHOCTEH 3J0pPOBOTr0 M Oe301acHOro 00pasa KM3HU, HEOOXOMUMOCTHA OTBETCTBEHHOTO OTHOIIEHUS
K COOCTBEHHOMY (PM3HUYECKOMY U TICHXHYECKOMY 3[J0POBBIO;

cOOMIONIeHNsT NpaBuil 0E30MacHOro OOpallleHHs C BEIIECTBAMU B OBITY, IMOBCEAHEBHOM JKM3HU M B TPYIOBOH
JeSTETbHOCTH;

MOHUMAaHMA LIEHHOCTH IPaBWJ WHIMBUAYAJIbHOTO M KOJJIEKTHBHOIO OE€30MacHOrO MOBEACHHS B CHTYaLHX,
YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOEH;

OCO3HAHMS TOCJIEACTBUI U HEMIPHUATHUS BPEOHBIX PUBBIYEK (YIOTPEOICHHUS aJIKOT OIS, HAPKOTHUKOB, KYpEHHS);



5) TpynoBoro BocnuTaHusi:

KOMMYHHKATUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENbCKONW ACSTENBbHOCTH, OOIIECTBEHHO MONE3HOM,
TBOPYECKOH U IPyTUX BUJAX AEATENbHOCTH;

YCTaHOBKM Ha aKTMBHOE Y4acTHE B pEIIEHHH NMPAKTUYECKHUX 3a7ad COLMAIBLHOW HamlpaBlIEHHOCTH (B paMKax
CBOEro KJiacca, IIKOJbI);

WHTEpeca K MPaKTUYeCKOMY H3Y4YEeHHUIO MpodeccHii pa3iuvHOro poaa, B TOM YHCIEe Ha OCHOBE MPUMEHEHUS
MpEeAMETHBIX 3HaHUH 110 XUMUHU;

YBaXKEHUS K TPYAY, JIOIAM TPyAa U pe3yibsTaTaM TPYIOBOM AeSTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBHUIYaJbHOH TpaeKTOpWU oOpa3zoBaHus, Oyaymied npodeccuu u
peanu3anyuy cOOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHHU, HHTEPECOB
U orpedHOCTEH 0011IeCcTBa;

6) 3K0JI0THYECKOI0 BOCTIMTAHUS

SKOJIOTHYECKH 1IeIecO00pa3HOro OTHOIIECHUS K IPUPOJIE, KaK HCTOUHHUKY CYILIECTBOBAHMS KU3HU HA 3eMIIc;

MOHUMAaHHS TJIOOALHOTO XapakTepa SKOMOTHUECKUX MpoliieM, BIUSHUS JKOHOMHYECKUX IPOIECCOB Ha
COCTOSIHME€ TPUPOJHOMN U COLIMATIBLHOM CPEbl;

OCO3HAaHHS HEOOXOMMMOCTH HCIIONb30BAHUS JOCTHKEHUH XWMHUH JIJIsl PEUIeHHs BOIPOCOB PAaIlMOHAIBLHOTO
TIPUPOIOT OJTb30BAHMS;

AKTUBHOIO HENPUSATUS IECHCTBUMN, IPUHOCSIINX BPEN OKPYKAIOLIEH IPUPOJHON CpEe, YMEHUS IPOTHO3UPOBATH
HeOJIaronpHsTHBIE 9KOJIOrMYECKHE TIOCIEACTBUS PEAIPUHIMAEMbIX ACHCTBUN 1 MPENOTBpAIlaTh UX;

HaJU4usl Pa3BUTOTO OKOJIOTMYECKOTO MBIIUIEHUS, DJKOJOTHMYECKOW KYJABTYpBI, ONBITA JAEATENHBHOCTH
9KOJIOTMYECKOW HaNpaBIEHHOCTH, YMEHHS pPYKOBOACTBOBATHCS HWMH B II03HABATEIbHOM, KOMMYHUKAaTHBHOH W
COIMANILHOM MPaKTHKE, CIOCOOHOCTH U YMEHUSI aKTHBHO IIPOTUBOCTOSTH UJICONIOTHH XeMo( 00HH;

7) HEHHOCTH HAYYHOIO MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKH |
00IIIeCTBEHHOW MPaKTHKH;

MOHUMAaHHUS CrIeU(PUKH XUMUH KaK HayKd, OCO3HaHHSA €€ ponu B (OpPMHPOBAHWH PAlMOHAILHOTO HAyYHOTO
MBIIUIEHUS, CO3aHUU IEIOCTHOTO MPEACTaBICHHS 00 OKPYXKAIOIIeM MHPE KaK O eJUHCTBE NMPUPOIBI M YeIOBEKa, B
MO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH W PEIICHUH TPOOITIEM COXpaHEHUs IIPHUPOTHOTO PAaBHOBECHS,

YOXKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHUH JUII COBPEMEHHOH IHBHJIM3AIMH: B €€ T'YMaHUCTHYIECCKOM
HATPaBIICHHOCTH ¥ BRYKHOW POJNIM B CO3ZIaHWW HOBOM 0a3bl MaTepHaIbHON KYIBTYpPHI, PEIICHUU TIO0AIBHBIX TPoOiieM
YCTOWYHUBOTO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUECKOHN, MUIICBOW M DKOJOTHYECKOW Oe301TacHOCTH, B
Pa3BUTHH MEIUIUHBI, 00ECTICUEHUN YCIIOBHI YCIIENTHOTO TPYJa U 3KOIOTHYECKA KOM(DOPTHOM KHU3HH KaKJOTO YieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOH TPAaMOTHOCTH: TIOHMMAaHHUSl CYIIHOCTH METONOB TIO3HAHWS, MCIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOIBh30BAaTh IMOJIy4YaeMble 3HAHUS ISl aHaium3a W OOBSICHEHWS SBICHUN
OKpYXAIOIIero MUpPa ¥ MPOUCXOAAIINX B HEM HM3MEHEHWH, YMEHHWsS JenaTh 0OOCHOBAaHHBIE 3aKIIOYEHHS] HA OCHOBE
Hay9YHBIX (DAKTOB M UMEIOIINXCS JAHHBIX C IETHI0 TOIy9IEeHHS TOCTOBEPHBIX BBHIBOZOB;

CHOCOOHOCTH CaMOCTOSITEIFHO HCIIONB30BaTh XUMHYECKHE 3HAHUS IS pelleHHs MpodieM B peabHBIX
KU3HEHHBIX CUTYAIHIX;

WHTEepeca K MO3HAHWIO U UCCIIEIOBATENHCKON e TENFHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BAHUIO M CaMOOOPA30BAHHIO, K aKTHBHOMY ITOIYIEHHUIO
HOBBIX 3HAHHIA MO XMIMHUH B COOTBETCTBUH C KU3HEHHBIMH TTOTPEOHOCTIMH;

HWHTEpeca K 0COOEHHOCTSIM TPyAa B pa3IHYHBIX cdepax mpodecCHoHaIbHON A TENbHOCTH.

METAITPEAMETHBIE PE3YJIBTATbI

MeTaHpeI[MeTHLIe pe3yiibTaTbhl OCBOCHUA y‘l66HOFO npeamera «XUMHS» Ha YPOBHE CpPEOAHEIO O6IJ.I€FO
06p3.30BaHI/I$I BKIIFOHAIOT:

3HAYUMBIC TJIA q)OpMI/IpOBaHI/Iﬂ MUPOBO33PCHUA 06y‘laIOH_II/IXC$I MCKAUCHUIIIIMHAPHBIC (Me)KHpe,I[MeTHBIe)
06H.IeHay‘IHLIe MOHATHS, OTPAXKAMIUC LHEITOCTHOCTH HaquOﬁ KapTUHBI MHpa U CHGHH(bHKy MCTOAOB IIO3HAHMA,
HCIOIB3YEMbBIX B €CTCCTBCHHBIX HAyKax (MaTepPIH, BCIHICCTBO, SHEPIruUA, ABJICHHUC, ITPOLECC, CUCTCMA, Hay‘IHHﬁ q)aKT,
MNpUHLOUII, THUIIOTE3d, 3daKOHOMCPHOCTL, 3aKOH, TCOpHA, HUCCICAOBAHUC, HaGJ'IIOI[CHI/Ie, HU3MCPCHUEC, SKCICPHUMCHT U
Apyrue);

YHUBCPCAJIbHBIC y‘le6HLIe ,HeﬁCTBHﬂ (HO3HaBaTeJ'IBHBIe, KOMMYHHKATUBHBLIC, pel"y.l'IHTI/IBHLIe), O6eCHe‘lI/IBaIOH_II/Ie
(bOpMI/IpOBaHPle (I)yHKHHOHaHLHOfI T'paMOTHOCTHU U COHHaHLHOﬁ KOMIIETCHIINHU 06yIIaIOH_II/IXC$[;

CHOC06HOCTB 06yqa10mnxcsl HCIIOJIIB30BATh OCBOCHHBLIC MCKAUCHUIIIIMHAPHBIC, MUPOBO33PCHUYCCKUC 3HAHUA U
YHUBCPCAJIbHBIC y‘le6HLIe ﬂeﬁCTBHH B IMO3HABAaTEIbLHOU U COHHaHLHOﬁ IMPAaKTHUKE.



MeranpenMeTHble pe3yNbTaThl OTPaKaloT OBJaJeHHE YHHBEPCAJIbHBIMH Y4eOHBIMH TO3HABATEIBHBIMH,
KOMMYHHUKATUBHBIMH U PEryIITUBHBIMH JICHCTBUSIMH.

OsjageHne yHUBepPCAJbHBIMH Y4e0HbIMH MO3HABATEIbHBIMU /1€ CTBUSIMU:

1) 6a30BbIe JJOTHUYECKHUE JIeiCTBUS:

CaMOCTOATENIFHO (YOPMYIHPOBATH U aKTyaIM3UPOBATh MPOOIIeMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OTPEACTATh e JeATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU HX JOCTH)KEHHS, COOTHOCHTH PE3YIbTaThI
JCATCIIbHOCTHU C IIOCTABJICHHBIMU LCIISIMU

HCIIOJIB30BaTh IIpHU OCBOCHUH 3HAHUH HpI/IéMI)I JIOTUYECKOI'0 MBINUJICHUS — BBIACIATL XAPAKTCPHBLIC IPHU3HAKU
MOHATHUA U YCTaHaBIIMBATh WX B3aUMOCBA3b, UCIIOJIB30BAaTh COOTBCTCTBYIOIIMEC MOHATHUA IJIA O6’bﬂCHCHI/ISI OTACIBbHBIX
(aKTOB M SIBICHMUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIacCU(UKAIIUN BEIISCTB U XUMHUECKUX PEAKITUH;

YCTaHaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YyYaCMbIMU ABJICHUSIMU

CTPOUTDL JIOTUYCCKUEC PACCYKIACHUA (I/IHIlyKTI/IBHI)IC, ACAYKTHUBHEIC, 10 aHaHOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTHU U
IIPOTUBOPCYUSA B paCCMaTPUBACMBIX SIBJICHUAX, Q)OpMy.TII/IPOBaTI) BBIBO/JIbI 1 3aKJIIOUYCHU A,

NpUMCHATL B MPOLECCE IIO3HAHUA, UCIIOJILB3YEMBIEC B XHWMHU CUMBOINYCCKUC (3HaKOBI)Ie) MOJICIIN,
peoOpa3oBbIBaTh MOJICNIBHBIC TPEICTABICHUS — XHMHUYECKHI 3HAK (CHMBOJ) JJIEMEHTa, XUMHYECKas (opmyia,
YpaBHCHUEC XUMHYECKON p€akuun — Mnpu pelICHUN y‘Ie6HLIX MMO3HABATCIIbHBIX W MPAKTHYCCKUX 3ajJiad, NPHUMCHATH
Ha3BaHHBIC MOJICJIBHBIC MTPEACTABICHUA JId BBIABICHUA XapaKTCPHBIX MPU3HAKOB NU3YyYa€MbIX BCIICCTB U XUMUYCCKUX
peaxuuii.

2) 6a30BbI€ HCCAEI0BATENbCKUE TeHCTBUA:

BJIaACTh OCHOBAMHM METOAOB HAYYHOI'O ITIO3HAHUA BEHICCTB U XUMUYCCKUX peaKuHﬁ;

dbopMynHpoBaTh 1€MW 3aJadd  HCCIICNOBAHWS, WCIONB30BaTh I[OCTABICHHBIE M  CaMOCTOSTEIBHO
C(l)OpMy_HI/IpOBaHHI)Ie BOIIPOCbI B Ka4€CTB€ HMHCTPYMCHTA IMO3HAHWUA W OCHOBBLI [JISA q)OpMHpOBaHI/ISI THUITIOTE3BI II0
IIPOBEPKE NMPAaBUIIbHOCTU BbBICKA3bIBAEMBIX CY)K,ZIGHI/II‘/’I;

BJIAACTh HAaBBIKAMHW CaMOCTOATCIIBHOIO IUIAHUPOBAHWA W IMPOBCACHUA YUCHHUYCCKHUX OKCIICPUMCHTOB,
COBEpIIICHCTBOBaTh YMEHHUS HaONIONAaTh 3a XOIOM TIIPOIECcCca, CAMOCTOSTENFHO TPOrHO3MPOBATh €ro pe3ylbTar,
(dopMmynupoBath 00OOINEHHS W BBIBOALI OTHOCHUTENHHO JOCTOBEPHOCTH pE3YIBTATOB HCCIICIOBAHUS, COCTABISATH
000CHOBAHHBIN OTYET O TIPOACTIaHHON pabore;

MPHOOpeTaTh OMBIT YICHNIECKONW HCCIEAOBATENBCKON M MPOEKTHON IESTeIbHOCTH, MPOSIBISATE CIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITETFHOMY TTOMCKY METOIOB PEIICHUS MPAKTHIECKUX 3a]a4, IPUMEHEHHUIO Pa3JIMiYHbIX METOIOB
TTO3HAHMS.

3) pa6ora ¢ undopmanueii:

OpPHEHTHPOBAThCS B PA3NMYHBIX HCTOYHHKAX HH(POpMAIuu (HaydHO-TIOMYISpPHAS JIUTEPATypa XHUMHYECKOTO
cofiep KaHMsl, CIIPaBOYHBIE MTOCOOMs, pecypchl HTepHeTa), aHanu3upoBaTh WH(GOPMAIMIO Pa3IMYHBIX BHIOB U (GopM
MIPEACTABIICHNS, KPUTUIECKH OIIEHUBATH €€ JOCTOBEPHOCTH M HEITPOTHBOPEINBOCTD;

(hopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIe METOABI MPH MOUCKE U 0TOOpe HH(POpMaIuu, HeOOXOIMMON
JUTS BBITIONTHEHUS YIEOHBIX 3a71a4 ONPENeIEHHOTO THTIA;

MIPHOOpETaTh OMBIT UCTIONB30BAHMUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOIOTUN U Pa3IMYHBIX TTOMCKOBBIX
CHCTEM;

CaMOCTOATENNEHO BEIOMPATh ONTHMaJbHYIO (hOpMY MpencTaBieHus nHpopMaIin (CXeMbl, TpaduKd, JHarpaMMel,
TaOIHUIIBL, PUCYHKHU U JIPYTHE);

WCIIONB30BaTh HAyYHBIH S3BIK B Ka4eCTBE CPEACTBA NpHU padoTe ¢ XMMHYECKOW WH(popMaIrmel: MpUMEHSATh
MeXIpenMeTHbIe (PU3nIecKkre U MaTeMaTHIecKre) 3HaKH U CUMBOIIEI, OPMYITBI, aO0peBHUATYpPbI, HOMEHKIIATYPY;

WCIIOB30BaTh M MPE0OPA30BHIBATH 3HAKOBO-CHMBOIMYECKIE CPECTBA HATIISAHOCTH.

Ogi1aienne yHHBEPCAJBHBIMH KOMMYHUKATUBHBIMH J1€iiCTBUAMU:

3a/1aBaTh BOIMPOCHI 10 CYIIECTBY OOCYXIaeMO TEMBbl B XO€ JHAJIOra W/WN JIWCKYCCHH, BBICKA3bIBATh HJIEH,
(hopMyIMpOBaTH CBOM MPENIOKEHUSI OTHOCHUTEIBHO BBHITOTHEHHS IPEUIOKESHHOHN 3a]1auH;

BBICTYIIATh C TPE3EHTAIMel Pe3yNbTaTOB IO3HABATEIHLHOU NEATENhHOCTH, MOMYyYEHHBIX CaMOCTOSITENFHO WITH
COBMECTHO CO CBEPCTHHKAMH TP BBIIOMHEHUH XWUMHYECKOTO OKCIEPUMEHTa, MPAaKTUYECKOH pabdoThl 10
WCCIIEIOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB, peaju3alu ydeOHOro mpoekTa W (OPMYIUPOBATH BHIBOABI 110
pe3ynbTaTaM MpoBeAEHHBIX UCCIIEIOBAHMNA ITyTEM COTIACOBAHUS IMO3UITHIT B XO/I€ OOCYKIEHUS U 0OMEHa MHEHHSIMH.

OsJj1aieHne YHUBEPCAJbHBIMH PeryJIsiTHBHBIMY J1eHCTBUSIMH:

CaMOCTOATENIFHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO ITO3HABATENBHYIO AESTEIbHOCTD, ONPEACHss €€ IeIH U
3aJa4y, KOHTPOJMPOBATH M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAaThb INpeiaraeMblii alrOpUTM JAEHCTBUH IpU
BBIIMOJTHEHUH YYeOHBIX U MCCIEN0BAaTENbCKUX 3a/1a4, BBIONpaTh Hanbosnee 3¢ (eKTUBHBINA COCO0 UX PelIeHHs ¢ y4ETOM
MOTYYEHHs] HOBBIX 3HAHUH O BEIECTBAX U XUMHUECKHX PEaKIUsiX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCH AEITEIBHOCTH HA OCHOBE CaMOaHAIN3a M CAMOOLICHKH.



HNPEAMETHBIE PE3YJIBTATbI

10 KJIACC

[IpenMerHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHuyecKas XUMHUsD» OTPasKaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHUN O XUMUYECKOH COCTABIISIONICH eCTECTBEHHO-HAYYHOH KapTUHBI MUPA, POIIH
XUMHH B TIO3HAHWHW SIBJICHUW TPUPOIBI, B (DOPMUPOBAHMM MBIIUICHUS M KYJIBTYPBI JINYHOCTH, €€ (PyHKIIMOHATHHOMN
IPaMOTHOCTH, HEOOXOAMMOM i peIIeHUS MPAKTHYSCKUX 3ajad U DKOJIOTMYSCKHM OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3/10pOBBIO U TIPUPOIHON Cpee;

BJIQJICHUE CHUCTEMON XHUMHUYECKUX 3HAHWN, KOTOpas BKJIIOUAET: OCHOBOIIONATAIOIIME MOHATHS (XUMHYECKUIMA
AIIEMEHT, aToM, dJIEKTPOHHAsI 000JIOUKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JICKTPOOTPUIATEIbHOCTh, XUMUYECKas CBS3b,
CTpyKTypHas ¢popmyna (pa3BEpHYTas U COKpaniéHHas), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKEJIET,
(hyHKIMOHAJIbHAS TPYIIIa, PaJnuKajl, U30MEPHs, H30MEPbI, FTOMOJIOIMYECKUH PsiJl, TOMOJIOTH, YIIICBOJAOPO/IbI, KUCIOPO U
azoTcoaeprKaIIue COeNNHEHHs, MOHOMED, TTONUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIIIPHBIE COSTUHEHMS); TEOPUU
U 3aKOHBI (Teopus CTPOEHHWS OpraHMYeckux BemecTB A. M. BbyriepoBa, 3akoH cOXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUSA, JIGKAIIME B OCHOBE IMMOHUMAHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHHH, (DAaKTOIOIMYECKUE CBEICHUS O CBOMCTBAX, COCTaBE, MOJIy4CHUH U
0€30I1aCHOM KCIIOJIb30BAaHUHU BOKHEHIIIUX OPTraHMYECKUX BEIIECTB B ObITY U MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKa;

c(hopMHPOBAaHHOCTh YMEHUU BBISIBIATH XapaKTepHBIEC MPU3HAKHM TOHATHH, YCTaHABIMBATH MX B3aUMOCBS3b,
HCTIONB30BaTh COOTBETCTBYIOIIME IIOHATHS TIPH OIHUCAHWHM COCTaBa, CTPOCHUS W TPEBpAIICHUN OpPraHUYIECKUX
COCIMHCHUIA;

c(hopMHPOBAHHOCTh YMEHWUU WCIONH30BATh XUMHYECKYIO CHMBOJWKY JUIS COCTaBIICHHUS MOJEKYISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIl€HHOH) (OpPMYJT OpraHMYECKHUX BEIIECTB M YPAaBHEHUH XMMHUYECKHX PEeakiui,
M3TOTABJIMBATh MOJACITH MOJICKYJl OPTaHWYECKHUX BEMIECTB I WILTIOCTPAIMHM WX XHUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHSI;

c(hOpMHUPOBAHHOCTh YMEHHH YyCTAaHABIMBATh TNPHHAUICKHOCTh HM3YYEHHBIX OPTaHWYECKHX BEIIECTB MO HX
COCTaBy M CTPOCHHIO K ONpPEACIEHHOMY KIaccy/TpyIie COenMuHeHnH (YIIIeBOJOpO/Ibl, KUCIOPOJ U a30TCoepKaIIue
COEIMHEHNS, BEICOKOMOJIEKY/ISAPHBIE COEANHEHMs), 1aBaTh UM Ha3BaHHUA 110 cucTeMaTndyeckoir Homenkmarype (IUPAC),
a TaKkXkKe MPUBOAWTH TPHBHAJIBHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHWX BEIIECTB (ITWUJICH, MPOIWJIECH, AleTHIIEH,
STUJICHIJIMKOb, TIUIEPHH, (QeHOoN, (OpPMaNbIErul, aleTalbJeruj, MypaBbUHAs KHUCIOTa, YKCYCHasl KHCIIOTa,
OJIEMHOBAsI KUCIIOTA, CTEApPUHOBASI KUCIIOTA, TIIF0K03a, PPYyKTO3a, KpaxMal, IeIUTI0N03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS OMPENEISTh BHIIBI XHMUYECKON CBA3H B OPTAaHWYECKUX COCOMHEHUSIX (OIMHApPHBIC
1 KpaTHEIC);

c(hOpMHUPOBAHHOCTH yMEHHUSI TPHUMEHSATH MOJOKEHUS TEOPHUH CTPOSHHA OpraHWYecKWx BemecTts A. M.
BytnepoBa mis oObsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChI
BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHHWE, (U3NUYECKHE W XHMHUYECKHE CBOMCTBA
TUTTUYHBIX MIPEJCTABUTENEH Pa3InIHBIX KJIACCOB OPTaHMYECKUX BEIIEeCTB (METaH, 3TaH, STUJIEH, TPOIUIICH, alleTHJIeH,
Oyramuen-1,3, mermunOyraaueH-1,3, OeH301, METaHON, 3TaHOJN, STHIICHIIUKONb, TIHIEPWH, (PEHON, alerambIeriu,
MypaBbHHAS W YKCYCHAsl KHCJIOTBI, TJIFOKO3a, Kpaxmall, IIEJUTION03a, aMHHOYKCYCHAas KHCIIOTa), WJLTIOCTPHPOBATH
FEHETUYECKYI0 CBSI3b MEXKIY HUMH YpPaBHEHHSIMHU COOTBETCTBYIOILMX XMMHYECKMX PEAKLUI C HCHOIb30BAaHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepPH30BaTh UCTOYHUKU YTICBOAOPOMHOTO CHIphs (HE(PTh, MPUPOTHBIA Ta3,
YTOITb), CITOCOOBI MX TMepepaboTKH U MPAKTUIECKOe MPUMEHEHNE TIPOTYKTOB MepepadoTKu;

c(hOpMHUPOBAHHOCT, yMEHHH TMPOBOMUTH BBIUMCICHHS TI0 XHUMHYECKHM YypaBHEHUsM (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIECTBA WJIM MPOMYKTa PEaKIUU MO W3BECTHBIM Macce, 00bEMY, KOMUYECTBY OIHOTO W3
WCXOHBIX BEIIECTB MITU MPOIAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJ€Th CHCTEMON 3HaHWM 00 OCHOBHBIX METOJaX HAYYHOTO TTO3HAHHUA,
WCIONB3yEeMBIX B XMMHH TP W3YYCHUU BEIIECTB M XMMHUYECKUX SIBICHUU (HaOIoneHue, u3MepeHue, SKCIePUMEHT,
MOJIETUPOBaHNE), UCTIONB30BaTh CUCTEMHBIE XUMUYECKIE 3HAHUS IS MPUHATHS PEIISHH B KOHKPETHBIX JKU3HEHHBIX
CUTYaLlUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJNIOATh TpaBUja TONB30BAHUS XHMHUYECKOH TOCYIOi W J1a0opaTopHBIM
o0OpyoBaHMEM, a TAKXKe MMpaBWIa OOpallleHHs C BEIIECTBAMH B COOTBETCTBHUU C MHCTPYKIHSIMH IO BBITOTHEHUIO
JTa00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh yMEHHI IUIAHUPOBATh H BBIIOJHATH XUMHYECKHH OSKCIEPUMEHT (IIpeBpalleHUs
OpraHUYEeCKUX BELIECTB IMPU HATPEBAHUU, MONYYCHHE STUJIICHA W U3yUEHUE €r0 CBOMCTB, KAUECTBEHHBIE pPEaKIUU



OPraHMYeCKHX BEIECTB, JCHATypauusi OCMKOB INpH HAarpeBaHHHU, IBETHBIC pPEAKIMU OCIKOB) B COOTBETCTBHU C
NpaBUJIAMU TEXHUKU OC30MACHOCTH IMpU OOpAIICHUH C BEIECTBAMH H JIAOOPATOPHBIM 000pPYyIOBaHHEM, TPESACTABIISATH
pEe3yNbTaThl XMMHUYECKOTO SKCIIEPUMEHTa B (pOpMe 3amKcH ypaBHEHHH COOTBETCTBYIOLIMX PEaKIHi U (POPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTUYCCKH aHAIN3UPOBATh XMMHUECKYIO MH(OPMAIIHIO, TIOMYy4aeMYIO U3 Pa3HBIX
MCTOYHHKOB (CpeACTBa MacCcOBOM MH(pOpManuu, IHTEpHET U IpYyTrHX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIOATh MpaBUia SKOJIOTMYECKU IIEIeCO00Pa3HOro IMOBEACHUS B OBITY |
TPYAOBOH JAEATENHLHOCTH B LENSX COXPAHEHUS CBOETO 3/I0POBbsl M OKpYKarolled NPUPOTHOH cpelpl, OCO3HABAThH
OIIaCHOCTH BO3Z[€I7[CTBI/I$1 Ha JXUBBIC OPraHNU3MbI OHpe[ICHéHHLIX OpPraHn4CCKrUX BCUICCTB, MOHUMAA CMBICII IMOKa3aTEIIsA
[NAK, mosicHATh, Ha mpuUMepax CHOCOObl YMEHBIICHUS W MPEIOTBPAICHUS] MX BPEIHOTO BO3ACHCTBHS HA OpraHHM3M
YeIOBeKa;

JUISL 06y‘IaIOH_[I/IXC$I C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHUEC NPUMCHATL 3HAHUSA 06 OCHOBHBIX
AOCTYIHBIX MCTOAAaX MO3HAHUA BEHICCTB U XUMHUYCCKUX HBHCHI/II\/'I;

JUIL  CIENMbIX W cHabOBHAIIMX OOy4aroIUXCs: YMEHHE HCIHONb30BaTh PElbe(hHO-TOUCUHYIO CHCTEMY
oboznauennii JI. Bpaiis st 3anucu XUMHYECKUX (OPMYIL.

11 KJIACC

[IpenmerHbie pe3ynbTaTsl 0cBOEHUS Kypca «OO0IIast 1 HeopraHudeckasi XUMHUs» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH TIPEACTABICHUNA: O XWMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa,
pONIM XUMHH B TIO3HAHHWW SIBIGHUH TPUPOIbl, B (QOpPMHpPOBAHWM MBIIUICHHS W KYIbTyphl JIUYHOCTH, €&
(hyHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOAWMOW Uil pelIeHUs] MPAaKTHYEeCKUX 3a7ad W IKOJOTMYecKH O0OOCHOBAHHOTO
OTHOIIIEHHSI K CBOEMY 3/I0POBBIO M IPUPOTHOMN CPEE;

BJIaJCHUC CHUCTEMOM XHUMHUYECKHX 3HaHHﬁ, KOTOpasi BKIIKOYACT: OCHOBOIIOJArarOmIUeE IMOHATUA (XI/IMI/I‘ICCKI/Iﬁ
JJIEMEHT, aTOM, H30TOM, S-, P-, O- 3JIeKTPOHHBIE OpOWTANXM aTOMOB, HMOH, MOJIEKYJAa, MOJIb, MOJSPHBIA 00BEM,
BaJICHTHOCTD, SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHUCJICHHA, XUMHYECKass CBi3b (KOBaHeHTHaH, HWOHHAas,
MeTaJuIn4ecKasi, BOIOPOJHAs), KPUCTAJUIMYECKAass PELIETKA, TUIbl XUMHUYECKUX DPEaKLUd, pacTBOp, 3JIEKTPOIIMUTSHI,
HE3JIEKTPOIUTHI, MIEKTPOIUTHYECKAs AUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKluy,
XUMHUYECKOE PABHOBECHE); TCOPHH U 3aKOHBI (TCOPHS MMEKTPOIUTUUCCKON AUCCOITUANINH, TTeproandeckuii 3akon J[. W.
MenzeneeBa, 3aKOH COXPAaHEHHS MAacChl BELIECTB, 3aKOH COXPAaHEHMS U IPEBPALIECHUS SHEPTUU IIPU XUMHYECKHX
peaKknusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUIN S3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUA, JIeXKallde B OCHOBE
[IOHUMAaHHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOrM4YEeCKUE CBEAECHUS O CBOWCTBAX, COCTABE,
MOTY4eHMH M OE30IaCHOM HCIOJIB30BAHUM BAKHEHIINX HEOPTaHWYECKUX BELIECTB B OBITY M IPAaKTHYECKOH
JeATEIbHOCTH Ye/I0BEKa;

c(OpPMUPOBAHHOCT, YMEHHUH BBISBISITH XapaKTepHbIE MPU3HAKU IOHATUH, YCTAHABIMBATH MX B3aHMMOCBSI3b,
HCIOIB30BaTh COOTBETCTBYIOIME MOHATHS IIPHU OIMCAaHUN HEOPTaHMUECKUX BELECTB U MX IPEBPAILEHNN;

c(OpPMUPOBAHHOCTh YMEHHUIl HCIIONb30BaTh XMMHYECKYIO CHUMBOJMKY [UIS COCTaBJCHUS (OpMyYN BELIECTB U
YpaBHEHUH XMMHUYECKHX peakiuii, cucremarudeckyto HomeHknarypy (IUPAC) u TpuBHaibHBIC HA3BaHHS OTACIBHBIX
HEOPraHMYEeCKHUX BELIECTB (yrapHbIH ras, yrJIeKHCIbIi ra3, aMMHaK, raméHas U3BECTb, HeraméHasi U3BeCTb, IUThEBAs
cofa, MUPHUT U JIPyTHUE);

c(OPMUPOBAHHOCTE YMEHUN OIPEHEIATh BAJICHTHOCTh M CTENEHb OKUCICHHMS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3TUYHOIO COCTABAa, BUJA XMMHUYECKOW CBs3HM (KOBaJIGHTHAs, MOHHAs, METaJIMYECKas, BOIOPONHAs) B
COCIMHEHHUAX, THUIN KPUCTAJUIMUYECKOM pEIETKH KOHKPETHOrO BeIIeCTBa (aTOMHAs, MOJEKYISpHAs, HWOHHas,
METaJUINYeCcKas), XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPIaHUUECKUX COCAMHEHHIA;

c(OpPMUPOBAHHOCT YMEHUH YCTaHABIMBATh NPHHAJICKHOCTh HEOPraHMYECKUX BELIECTB IO MX COCTaBy K
OIpeneaEHHOMY KIIACCY/TPYIIIE COEIUHEHUH (IMpOCThIE BEIIECTBA — META/UIbl M HEMETaJUIbl, OKCH/bI, OCHOBAHMUS,
KHCIOTHI, aM(OTepHbIE THAPOKCUIBI, COIH);

c(OPMUPOBAHHOCTE YMEHHH packpblBaTh CMBICH mepuoguyeckoro 3akoHa J[. WM. MenneneeBa wu
JEeMOHCTPHUPOBATD €ro0 CUCTEMAaTH3UPYIOIIYI0, OOBbSICHUTENbHYIO H IPOrHOCTHYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHWE AaTOMOB XMMHYECKUX 3JeMeHTOB 1—4
nepuonoB Ilepuomnueckoii cucreMbl xumudeckux siemeHToB [I. V. MeHaeneeBa, UCIONb3ys MOHATHS «S-, P-, d-
3IIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKUX
JIEMEHTOB M MX COEJUHEHHMH MO mnepuojaMm U rpymnmnam llepumoanueckod cucteMbl XUMHYecKux iementoB [, M.
Menneneena;

c(OPMUPOBAHHOCT YMEHHUI XapaKTepu30BaTh (OMMCHIBATH) OOLINME XMMHUYECKHE CBOMCTBA HEOPraHHMYECKHX
BEIIECTB Pa3IMYHBIX KIAcCOB, MOATBEPXKIATh CYIIECTBOBAHHE T'€HETHMUECKOW CBA3M MEXIY HEOPraHW4eCKHMMH
BEIIECTBAMH C IIOMOLIBbIO YPABHEHUN COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHI;



c(OPMUPOBAHHOCTh YMEHHS KIacCU(UIMPOBATh XUMHUECKHE PEAKIHU O Pa3iuYHbIM Mpu3HaKaMm (4uciy U
COCTaBy pearupyrolx BEIIECTB, TEIIOBOMY 3(PQEKTy peakuuu, M3MEHEHHIO CTeleHEH OKHCICHHs BIIEeMEHTOB,
00paTHUMOCTH peaKiiy, YIaCcTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCT, YMEHUH COCTaBJISITh YpPaBHEHHsI PEaKUWH pa3Nu4HbIX THUIIOB, MOJHBIE M COKpaIlEHHBIC
ypaBHEHUS peakfii HOHHOr0 0OMEHa, YUUTBIBAsl YCIOBHS, IPH KOTOPBIX 3TH PEaKkUy UAYT A0 KOHIIA;

c(OPMHUPOBAHHOCT, YMEHHH NPOBOIUTH PEAKIWH, MOATBEPXKAAIONIME KauyeCTBEHHBIH COCTAaB pa3lUYHBIX
HCOPraHMYCCKUX BCUICCTB, PACIIO3HABATL OIIBITHBIM HYTéM HWOHBI, MNPUCYTCTBYIOIIMEC B BOAHBIX pPaCTBOpax
HEOPTraHMYECKHUX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBAThH CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM
COCTaBJICHHS DIIEKTPOHHOTO OallaHCa dTUX PEaKIni;

c(hOPMHUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHMMHUYECKOM pPEaKIUH OT PasIudHbIX
(hakTOpOB; XapakTep CMEIICHUS XMMHYCCKOrO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHEro BO3jachCTBHUs (nmpuHiun Jle
[Tarense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XWMHUYECKHE MPOILECCH, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO
MOTYYEHHs CEpHOM KHMCIIOThI, aMMHaKa, a TaKke COPMHUPOBAHHOCTD MPEACTaBICHUI 00 00X HAYYHBIX MPUHIIAIAX
M DKOJIOTMYECKUX MPOoOIeMax XMMUIECKOTO IPOU3BOJICTBRA;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IMPOBOAUTH BBIYUCIICHUA C MUCIIOJIB30BAHHUEM IMOHATUA «MACCOBas N0 BEUICCTBA B
pacTBope», OOBEMHBIX OTHOIICHWH Tra30B MPH XMMHYECKHUX pEaKIMSIX, MacChl BEIIECTBa MWJIM 00bEMa Ta30B IO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIM 00BbEMY OMHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIECTB, TEMJIOBOTO
a¢deKra peakiii Ha OCHOBE 3aKOHOB COXPAHEHHsT MAacChl BEIECTB, IPEBPALICHUS U COXPAHEHUS YHEPTHU;

c(hopMHpPOBAaHHOCTh YMEHHUH COONIONATh TIpaBHJIa TOMB30BAHUS XUMHUYECKOW TIOCYIOH W J1abopaTopHBIM
00OopyJOBaHMEM, a TaKXKe NpaBWia OOpallleHHs C BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIUSMH IO BBHITOTHEHUIO
J1a00pPaTOPHBIX XUMUYECKHUX OITBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOIHATH XUMHUYECKAN HKCIIEPUMEHT (pasiioKeHue MepoKchia
BOIOpOZla B TPHUCYTCTBUU KaTalnW3aToOpa, OMpPENETIEHHE Cpeasl PacTBOPOB BEHIECTB C TOMOIIBIO yYHHBEPCAIBHOTO
WH/MKATOpa, BIMSHUE Da3UYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOH pEakiMH, pEeaKkllMd HOHHOTO OOMeEHa,
KaueCTBEHHBIE pEaKkIuu Ha Ccyabdar-, KapOOHAT- © XJIOPWUA-aHWOHBI, HAa KATHOH aMMOHHSA, peIIeHHe
SKCIEPUMEHTABHBIX 3a4ad 1mo TemaMm «Meramsl» U «HeMeramnb») B COOTBETCTBHH C TPaBUJIAMH TEXHUKH
0e30MacHOCTH TIpU OOpallleHWH ¢ BelmecTBaMH M J1abOpaTOpHBIM O0OPYIOBaHHEM, IPEICTABISATE PE3YIAbTATHI
XUMAYECKOTO DKCIIEPUMEHTa B (hopMe 3aluch YpaBHEHHH COOTBETCTBYIOIIMX pPEeakmuid u (GOpPMYIUPOBATh BHIBOIBI HA
OCHOBE 3THX Pe3y/IbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIN3UPOBATH XMMUYECKYI0O HH(POPMAIIHIO, TOTYYaEMYIO U3 Pa3HBIX
HCTOYHUKOB (CPEICTBa MACCOBOM KOMMYHHKAIUK, UHTepHET 1 APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIONATh TMpaBWiIa SKOJIOTHYECKH IeIeCO00pa3sHOro MOBEAECHUS B OBITY H
TPYIOBOM JEATENBHOCTH B IENAX COXPAHEHUS CBOErO 370POBBSI M OKPYKAIOMIEH MPHUPOMHOW Cpembl, OCO3HaBaTh
OITaCHOCTH BO3JICMCTBHS HA JKHMBBIE OPTaHU3MBI ONPENEIEHHBIX BEIIECTB, MOHMMast cMbIci mokazarens [1/IK, moscaars
Ha TIpUMepax Croco0bl yMEHBIIIEHUS ¥ TPENOTBPAIICHUS X BPETHOTO BO3ICHCTBHS HA OPTaHN3M YeJIOBEKa;

UTA O0YYarOIINXCSA C OrPAaHUYEHHBIMA BO3MOKHOCTSMH 3[0POBbS: YMEHHE NMPUMEHSTh 3HAHAA 00 OCHOBHBIX
JOCTYITHBIX METONaX IMMO3HAHUS BEI[ECTB M XUMUYECKUX SBICHUI;

JUIA  CHeNbIX W ciaaboBUAANIMX OOyJaroIIuXCs: YMEHHE WCIONb30BaTh pPeNnbe(HO-TOUEUHYIO CHUCTEMY
0003HaYeHU I JL Bpaitnsa JUTS 3aMmcu XUMHYECKUX (hopmyiL.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

KoanuecTBo 4acoB

JJIeKTPOHHBIe (Hn(ppoBLIe)

HanmeHoBaHue pa3iesioB U TeM MPOrPaMMbl KouTposbHbIe IIpakTHyeck
n/n Bceero o0pa3oBaTeJIbHbIE PeCypChl
padoThI ue padoThI
Pazgen 1. TeopeTrnueckne 0CHOBBI OPraHUYeCKOH XMMHUHA
IT i .T
1.1 POIMET OpTaRHHiceron X%MHH COpHA CTPOCHHA 3 bubnuoreka IIOK https://myschool.edu.ru/
opranmdeckux coeauHenuii A. M. byrneposa
Hroro no pazneny 3
Pazgen 2. YrieBonopoasl
2.1 [MpenenbHbIC YIIIEBOIOPOIBI — aJTKaHbBI 2 bubmuoreka IIOK https://myschool.edu.ru/
2.2 HenpenensHeie yriIeBOAOPOIBI: alIKEHBI, aJIKaHEHbI, ATKHHBI 6 1 Bubmuorexka ITOK https://myschool.edu.ru/
2.3 Apomarrueckue yriieBo1opoIbl 2 bubmuoreka ITOK https://myschool.edu.ru/
2.4 [puposHbIe HCTOYHUKH YTIICBOJIOPOIOB U UX mepepaboTka 3 1 bubmuoreka ITOK https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 3. Kuciopoaconep:xaiue opraHudeckue coeTnHeHMsI
3.1 Cruprel. DeHon 3 Bubmuoreka ITOK https://myschool.edu.ru/
3.2 Anpaerumsl. Kap6oHOBBIE KUCTOTEI. CIIOXKHEIE D(DHUPHI 1 bubmmoreka ITOK https://myschool.edu.ru/
3.3 VreBozsl 1 bubmorexa ITOK https://myschool.edu.ru/
Uroro no paszneny 13
Pasnea 4. A3orcoaep:kaniue OpraHndecKue coeJUHEeHu s
4.1 AMUHBL. AMAHOKHCIIOTEI. benkn 3 Bbu6moreka ITOK https://myschool.edu.ru/
Uroro no pazneny 3
Paznea 5. BoicokomouieKyJIsipHbIE COeIUHEHU S
5.1 ITnactmaccel. Kayuyku. Bomokna 2 Bbubmuoreka IIOK https://myschool.edu.ru/
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 2
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11 KJIACC

KoanuecTrBo 4acoB

Ne JJIeKTPOHHBIe (un(ppoBbIe)
HaumeHoBaHHe pa3iesioB U TeM MPOTPaMMBbl KoHTpoabHbBIE IpakTH4eck
n/n Bcero o0pa3oBaresibHbIE pecypchl
padoThI ue padoThI
Pa3nen 1. TeopeTnyeckue OCHOBbI XUMUM
11 Crpoenne aromos. [lepnonnueckuii 3akoH u [lepuonuueckas 3 Butmmorexa LIOK https://myschool.edu.ru/
cucTeMa Xxumuueckux 3neMeHToB [[. . MenneneeBa
1.2 Crpoenue BemiecTBa. MHOrooopasue BeniecTs bubmuoreka IIOK https://myschool.edu.ru/
1.3 XUMHYECKHE PeaKinu 1 1 bubmuoreka IIOK https://myschool.edu.ru/
HWroro mo paszueny 13 bubmuoreka IIOK https://myschool.edu.ru/
Pa3nen 2. Heopranuyeckasi XumMust
2.1 Meraiis 1 Bubmuoreka ITOK https://myschool.edu.ru/
2.2 Hemeramist 1 1 Bubmuoreka ITOK https://myschool.edu.ru/
2.3 CBs13b HEOPraHUYECKUX U OPIaHUYECKUX BEIIECTB bubmuoreka ITOK https://myschool.edu.ru/
HUroro mo paszueny 17 bubnuorexa [IOK https://myschool.edu.ru/
Pazgen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KU3HD 4 Bubmuorexa ITOK https://myschool.edu.ru/
Uroro no pasneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI' PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
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MNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
N KoanuecTBoO 3
0
0 Tewa ypoka qacoB JIEKTPOHHBIE I POBBIE
n/n Jara o0pa3oBaTejibHbIE pecypchl
Bcero
1 [Tpenmer opraHUyYecKoi XUMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE 1 bubmuoreka IIOK https://myschool.edu.ru/
Teo CcTpoe opra eckux coenuHenuii A. M. bytieposa, e€ ocHO e
2 YA CTPOCHHA OPTAHKHCCIHUX COCMHCHIH YIIEpOBa, HOBHE! 1 Bbubnuoreka IIOK https://myschool.edu.ru/
MIOJIO’KEHUS
IIpencraBienne o Kirace a opraHmyec emectB. Homenkiarypa
3 PEICTABIICHHE O KIACCHOUKAIMH OpraHMeckux Bemects. Hovenknaryp 1 Bubmuoreka ITOK https://myschool.edu.ru/
(cucremaTHyecKas) ¥ TPUBHAJIBHbIE HA3BAHUS OPraHMYECKUX BELIECTB
4 AJKaHbI: COCTaB U CTPOCHHE, TOMOJIOTHIECKHH PSI/T 1 bubmuoreka ITOK https://myschool.edu.ru/
5 MeraH ¥ 3TaH — TPOCTEHIIIE MPECTABUTEIN aJIKaHOB 1 bubmuoreka ITOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOMCTBA 1 Bubmuorexa ITOK https://myschool.edu.ru/
7 DTHIIEH U POITUIIEH — TPOCTEHIINE MTPEACTABUTEIH aIKEHOB 1 bubmmroreka ITOK https://myschool.edu.ru/
8 IIpaxtudeckas padora Ne 1. «IlomydeHne 3THIEHA M U3YIEHHE €r0 CBONMCTBY 1 bubmmroreka ITOK https://myschool.edu.ru/
Anxannensl. byraguen-1,3 etunoyraguen-1,3. [Tonydenne CHHTETHYECKOTO
9 KATHCHRL. DYTAIHCH=1,3 1 MCTHIIOYTAlHCH™ 1, IYHCHHC CHETETHHCCKOT 1 Bbubmoreka ITOK https://myschool.edu.ru/
KaydyKa U Pe3UHbI
An : COCTaB M OCOOEHHOCTH CTPOE OMOJIOT MY E€CKHI . AnierniieH —
10 KHHI:I vT B HHOCTH CTPOCHHA, TOMOTOTIHECCKHHI AL AlCTHICH 1 bubmuorexka ITOK https://myschool.edu.ru/
MPOCTENIINI TIPEICTaBUTEND aATKHHOB
11 BoruuciieHus o ypaBHEHHIO XUMUYIECKOW Peakiuu 1 bubmmoreka ITOK https://myschool.edu.ru/
12 Apenbl: 6eH301 1 TONy0s1. TOKCHYHOCTD apEHOB 1 Bbubmuoreka ITOK https://myschool.edu.ru/
13 I'eHeTHUECKas CBS3b YIIIEBOIOPO/IOB, MPHHAIICKAIINX K Pa3INYHBIM KIaccam 1 bubmoreka ITOK https://myschool.edu.ru/
ITpupo € UCTO €BOJIOPOJIOB: 0, i ra3 0 ¢ He e
14 PUPOHHEIC HOTORHHMIGE YITCBONOPOIOB: HPHPOIHBIN rd3 i TOMyTHEIS H Qb 1 Bu6numorexa 1JOK https://myschool.edu.ru/
rasbl, He()Th U MPOIYKTHI €€ rmepepadoTKH
15 [MpupoHbIe HCTOYHUKH yl“J}eBO,I[Opo,I[OBZ HPUPOJIHBIN ra3 U MOMyTHbIE HePTSIHbIE 1 Bu6morexa LIOK https://myschool.edu.ru/
rasbl, He()Th U MPOLYKTHI €€ repepadoTKH
16 KouTponbHast pabora mo pazaeny «YrieBoaopoIb» 1 Bbubmuoreka IIOK https://myschool.edu.ru/
17 [IpenensHbIe OMHOATOMHBIE CITUPTHI: METAHON U 3TaHON. BomopomHas cBs3b 1 bubmuoreka LIOK https://myschool.edu.ru/
18 MHOroaToOMHBIE CITUPTHI: STUJICHTIIHKOIb U TIUIIEPUH 1 bubmuoreka LIOK https://myschool.edu.ru/
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19 deHon: cTpoeHNE MONIEKYITBI, (PU3NUECKUE U XUMUYECKUE CBOWCTBA, IPUMEHEHHE 1 bubmuoreka L{OK https://myschool.edu.ru/

20 Anbaeruanr: GopManbaeTUu U alleTanbIer /I, AIETOH 1 bubmuoreka LIOK https://myschool.edu.ru/

21 OIHOOCHOBHBIE TIpe/iebHbIE KAPOOHOBBIE KMCIIOTI: MypaBbHHAS U YKCYCHAsI 1 bubnuoreka [IOK https://myschool.edu.ru/

22 [Mpakrudeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOW KUCIOTBI» 1 bubmuoreka L{OK https://myschool.edu.ru/

23 CreaprHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK MPEICTABUTENHN BBICIIMX KapOOHOBBIX L BuGmorexa LIOK https://myschool.edu.ru/
KUCIIOT

24 MplTa KaK COMTM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeiCTBHE 1 bubnuoreka IIOK https://myschool.edu.ru/

25 CrioxxHbIe 3QUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX L BuGmorexa LIOK https://myschool.edu.ru/
3¢upoB

26 JXKupsl: ruaponus, npuMeHeHne, ONOIOrHYecKast poiib KUPOB 1 bubmuoreka IIOK https://myschool.edu.ru/

97 VYrieBonbl: cocTas, Kiaccuukaiys. BakHelie mpeacTaBuTesIu: I0K03a, L BuGmorexa LIOK https://myschool.edu.ru/
(dbpykro3a, caxaposa

28 Kpaxmai  1esuTiono3a Kak MprupoIHbIE MOTUMEPhI 1 bubmuoreka ITOK https://myschool.edu.ru/

29 KourtponbsHas padora mo paszaeny «Kucmopomaconepkarine opraHiuecKiue L BuGmorexa LOK https://myschool.edu.ru/
COCITMHCHUS

30 AMUHBL: METHJIAMUH ¥ aHUJIAH 1 Bubmuorexa ITOK https://myschool.edu.ru/

31 AMHHOKHCIIOTHI KaK aM()OTEpPHBIC OPTaHUYECKUE COCMHEHUS, HX OMOIOrHYIECKOe 1 BuGmorexa LOK https://myschool.edu.ru/
3Hauenue. [lentuasl

32 Benku Kak mpUpOIHBIC BEICOKOMOIEKY/ISIPHBIC COCTUHEHHSI 1 bubmmoreka ITOK https://myschool.edu.ru/

33 OCHOBHbIC TIOHSTHS XUMUH BBICOKOMOJICKYJISIPHBIX COCMHCHU T 1 bubmuorexka ITOK https://myschool.edu.ru/

34 OCHOBHbBIC METOJIbI CHHTE3a BHICOKOMOJICKY/ISIPHBIX COeaMHEHUH. [limacTMaccsl, L BuGmorexa LIOK https://myschool.edu.ru/
Kay4yKH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KonuyectBo Hara
Ne JJiIeKTpOHHBIe HU(POBbIE
Tema ypoka 1acoB H3y4YeH
n/n o0pa3oBaTeJIbHbIE PeCypChl
Bcero us

1 XUMHYECKHN 3JIEMEHT. ATOM. DIIEKTPOHHAsI KOH(UTYpaIlKsi aTOMOB 1 bubmuoreka L{OK https://myschool.edu.ru/
Ilepnoanueckuii 3axkoH u Ilepnonuueckas cucremMa XuMudeckux snemenTon 1. U.

2 p P . . A 1 bubnuoreka IIOK https://myschool.edu.ru/
MemnneneeBa, X CBSI3b C COBPEMEHHOM TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB XUMHUYECKHUX JIEMEHTOB U X COCITUHECHHI

3 0 TpyIIaM U eproaM. 3HaueHHe MePHOIUYECKOr0 3aKOHA U CUCTEMBI 1 bubmuoreka LIOK https://myschool.edu.ru/
xuMuyeckux 3emenToB [[.1. MeHeneeBa B pa3sBUTUN HAYKU
Crpoenue BeriecTBa. XuMHUYECKast CBsI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHHSI

4 p . ’ ’ p 1 bubnuoreka IIOK https://myschool.edu.ru/
KOBAJICHTHO# CBsi3u. BomoponHast CBsi3b
BasieHTHOCTB. DieKTpooTpHUIaTeIbHOCTh. CTeeHb OKUCIeH!s. BerecTra

5 pooTp 1 Bubmuorexka ITOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUSI
[MoHsiTHE O AUCTIEPCHBIX cHcTeMax. VICTHHHBIC M KOJUTOUHBIC PACTBOPBI.

6 P p P 1 Bubmuoreka ITOK https://myschool.edu.ru/
MaccoBast 70715 BEIeCTBa B PacTBOPE
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COeIMHEHUM. [ eHeTnueckas

7 ¢ P p 1 Bbubmuoreka ITOK https://myschool.edu.ru/
CBSI3b HEOPTAaHMUYCCKUX BEIICCTB, Pa3IMUHbIX KJIACCOB
Kiaccudukarms XMMIYeCKIX PEakIinii B HEOPTraHUISCKOH W OpraHNIeCKOM

8 XMMUH. 3aKOH COXPAaHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHHS U IIPEBPAIIECHHS 1 bubmmoreka ITOK https://myschool.edu.ru/
SHEPIHHU MPH XUMHYECKUX PEaKIIUIX

9 CxopocTh peakunn. OGpaTHMbIe pEaKIi. XUMHUIECKOE PABHOBECHE 1 bubmmoreka ITOK https://myschool.edu.ru/
[IpakTrueckas padora Ne 1. «Bnusane pa3nudapix (akTOPOB HA CKOPOCTH

10 p . P p ¢ p p 1 Bbubmuoreka ITOK https://myschool.edu.ru/
XUMHUYCCKON PEaKIIHI»
DnekTponuTHIecKas qucconuarys. [loustue o BogopoaHom mokasarene (pH)

11 pactBopa. Peakunu noHHOTO 0OMeHa. ['uapoan3 opraHnIecKuX U HeOPraHMYECKUX 1 bubmoreka ITOK https://myschool.edu.ru/
BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIC peakiuu. [ToHsTHE 00 IIEKTPOTH3e

12 . P P 1 Bbubmuoreka LIOK https://myschool.edu.ru/
pacIuiaBOB M PACTBOPOB COJIEH

13 KonrponbsHas padora o paszueny «TeopeTnueckre OCHOBBI XUMHUI 1 bubnuoreka L{OK https://myschool.edu.ru/
Merasuisl, ux nonoxeHue B [leproauueckoii cucreMe XMMHUYECKUX 3JIEMEHTOB J1.

14 W. MengeneeBa 1 0COOCHHOCTH CTpOEHUs aToMOB. O01He (hr3nuecKre CBOHCTBA 1 bubmuoreka LIOK https://myschool.edu.ru/
METaJUIOB

15 CrutaBbl METaJUIOB. DNEKTPOXUMHUUYECKHN PsiJl HAIPSKEHUH METaslioB 1 butmuoreka L{OK https://myschool.edu.ru/
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XuMH4ecKre CBOMCTBAa BAXKHEUIITUX METAIJIOB (HATPUM, Kalui, KadbI[Ui, MarHuH,

16 . N 1 bubnuoreka LIOK https://myschool.edu.ru/
AIOMHHMI) M UX COSTHHECHHIH

17 XUMHYECKHE CBOMCTBA XpOMa, METH U UX COSTHHECHUI 1 bubnuoreka LIOK https://myschool.edu.ru/

18 XHUMHYECKHE CBOMCTBA LIMHKA, JKElI€3a U UX COSAMHEHU M 1 bubmuoreka LTOK https://myschool.edu.ru/
IIpakrtrueckas padora Ne 2. "Perienre KCIIepuMEHTaIbHbIX 332139 [10 TEME

19 P " P P 8 1 bu6muorexa IIOK https://myschool.edu.ru/
«MeTtaiby
Hemeramisl, ux nonoxenue B [leproguueckoil cucTeMe XMMUYECKUX JIEMEHTOB

20 PHOA 1 bubnuoreka IIOK https://myschool.edu.ru/
. . MenpeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB
du3nUecKre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAILIOB (Ha MPUMEPE

21 P (a npimep 1 bubmuoreka IIOK https://myschool.edu.ru/
KHCIIOpOAa, cepbl, pocdopa u yriaepoza)

22 XUMIUYECKHe CBOMCTBA TAJIOT€HOB, CEPBI M UX COEMNHEHHH 1 bubnuoreka IIOK https://myschool.edu.ru/

23 XUMHYECKHEe CBOWCTBA a30Ta, pocodpa 1 UX COSAUHCHUI 1 bubmuorexka IIOK https://myschool.edu.ru/

24 XUMHYECKHEe CBOWCTBA YIIIepoia, KPEMHHSI U UX COSMHEHUI 1 bubmuoreka ITOK https://myschool.edu.ru/

25 ITpuMeHeHne BaXKHENIINX HEMETAIIOB M UX COEINHEHHH 1 Bubmuoreka ITOK https://myschool.edu.ru/
O0600I11eHrE 1 cHCTeMaTH3anns 3HaHuH 1o TeMe «Hemeramnb. Beraucienus mo

26 111 1 N . 1 Bubnuoreka ITOK https://myschool.edu.ru/
YpaBHEHUSIM XUMHUECKHX PEAKIHH U TEPMOXMMHUIECKHE PACUETHI
[pakTrueckas padora Ne 3. «PelieHre 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME

27 Y P " P P 8 1 bubmuoreka IIOK https://myschool.edu.ru/

Hemeramnsi'"»

28 KouTponsrast pabora mo TeMam «MeTaiis» U «HeMeranism 1 bubmmroreka ITOK https://myschool.edu.ru/
Heoprannueckue u opraHmuecKue KUcioTbl. Heopranuueckue v opraHMuecKue

29 p p P p 1 bubmorexa ITOK https://myschool.edu.ru/
OCHOBaHHS
AmborepHbIe HEOPTraHMYECKUE M OpraHUYeCKUe COeAMHEeHU. | eHeThuecKas CBI3b

30 borep p p o 1 bubmorexa ITOK https://myschool.edu.ru/
HEOPraHMYCCKUX U OPTaHUYCCKHUX BEIIECTB
Ponp xumuun B o0ecriedeHnH SKOJIOTHYECKOM, SJHEPreTUUECKOM U MUIIEBOM

31 p H 1 Bbubmuoreka ITOK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTUN METUITHHBI
[Ipencrapnenus 00 OOLIMX HAYYHBIX IPUHIIMIAX IPOMBIILICHHOIO IOIYYEHUS

32 et N H e pHi p i 1 Bbubmuoreka ITOK https://myschool.edu.ru/
BayKHCHIIINX BEIIECTB

33 YenoBek B MUPE BEIECTB U MATEPHAIIOB 1 Bbu6muoreka LIOK https://myschool.edu.ru/

34 XuMUsl ¥ 37I0pOBbE YCIIOBEKA 1 Bbubmuoreka LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI I YYEHUKA

» Xumus, 10 knace/ I'abpuensn O.C., OOmecTBoO ¢ orpaHHUEHHONH 0TBETCTBEHHOCTHIO «/IPODAY; AkunonepHoe 00111ecTBO
«U3natensctBO «IIpocBemienne»

* Xumus, 11 xiacc/ ['abpuensa O.C., O0uiecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO «IPODAY»; AkiinoHepHOE 00IEeCTBO
«M3natenscTBO «dIpocBeienne»

Bseaute Bapuant

METOAUYECKUE MATEPUAJIbI AJ1sA YUUTEJISA
Beenute 1. O.C.I'abpuensn, I.I.JIbicoBa «Xumus Meronudeckoe nocodre — 0a30Bbiil ypoBeHb» - M.: JIpoda 2022 rog,.

2. 0.C.I'abpuensu, U.I.OctpoymoBs, «OO0Iias XMMus B TeCTax, 3aja4yax, ynpaxHenusx. 11 kmace» — M.: JIpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHbBIE U TPOBEPOYHBIC PA0OTHI K YUCOHUKY .
M.: Ipoda, 2021 1.

4. O.C.I'abpuensn, [.I".JIsicoBa, A.I.Brenenckas «Xumus 11 kinacc: HactonbHast kaura Juist yautessn. Yacts 1 — M.:
Hpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I.JIsicoa, A.I.BBenenckas «Xumus 11 kmace: HacronpHas kaura st yautens». Yacts 2 — M.:
Hpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, U.I.OctpoymoBa «3amauun 10 XUMHHK U CITOCOOBI MX perneHus» - M.: «/Ipoday, 2021rox.
7. B.I. leaucoa «Xumus 11 kmacc moypounsie mians! mo yueobuuky O.C.I'abpuensaa, [.I.JIsicoBoit» - Bonrorpam
VYuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectol mo xumuu 11 kaace», - M.: Dk3amen, 20191

9.9. O.C.I'abpuensn, U.IoctpoyMoB « XuMHu4Yeckuil SKcTiepuMeHT B mikone 11 knacey; - M.: [lpoda. — 2019 rox.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

Beenure _ BBenurenanusichttp://www.chemnet.ru I'azera «Xumus» u caiit it yauTens «51 Uiy Ha ypoK XHMHH»
http://him.1september.ru Exunas xkomnexuus [TOP: TIpeamerHast KOMUTEKIHST « X HAMUS»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHBIE SKCIIEPUMEHTBI: XUMHsL. Komiekius
Poccuiickoro 001eo0pa3oBaTeIbHOrO MopTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.YO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas onmumIinaia mKkoJIbHUKOB 10 XHMUH

http://chem.rusolymp.ru Opraandeckast XuMusi: SIEKTPOHHBIH yIEOHUK JUIsl CPEAHEH HIKOMBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: IEKTPOHHBIN YueOHHK



http://www hemi.nsu.ru OTKpBITHIH KOJUTEHK: XUMHUS

http://www.chemistry.ru JluctaninoHHast OTMMITHAAA TI0 XUMHH: TEITEKOMMYHHKAIIMOHHBINH 00pa30BaTeIbHbIN MPOSKT






