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TecHO B3aMMOJNEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUsS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
TpyJla ¥ >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUSA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pPELICHUE
NI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEUYECTBA — ChIPbEBOI,
IHEPreTUUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBUM € OOMmMMMM LENSMH W MPUHLMIIAMUA CPEAHETO OOIIETro
oOpazoBanus cojepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIUMYI0 UM s BBIPaOOTKHM  MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOIOJDKEHUSA
o0Opa30BaHMsl B pa3IMUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMIOCPEJICTBEHHO C XUMUEH.

CocraBnstomiuMu — nipeameTa  «XUMHS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuueckass xumus» U «OOmas v HEOpraHuyecKkass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJEP>KaHHsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUI MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHUM) U
oprannueckoil xumuu. GopMupoBaHUE JAHHOW CHCTEMbI 3HAHWN NPU U3YYEHUU
npeaMera oOecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHu4eckas XuMus» cPopMHUpOBaHA B MPOTpaMME IO XUMHUU HA OCHOBE
CHUCTEMHOTO TOJAXO0/Ja K U3Y4YEHUI0 y4yeOHOro wmarepuaisa U 0OOyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  ONpENeNEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHM4ECKOM XHMHUH BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUsSI OPraHUYECKUX
COCIMHEHUH, a TakKXe Ha YPOBHE CTEPEOXUMHYECKMX M  3JEKTPOHHBIX
IpeICTaBIICHUI O CTpoeHuHU BenlecTB. CBeqieHns 00 N3y4aeMbIX B KypCe BelllecTBax
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenquHeHud. B Kypce  OpraHmyeckod — XMMHM  MOJIYYalOT  pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IMEpBOHAYAIILHBIC
IPEICTABIICHUS] O XMMUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLINH.

[Ton HOBBIM yriaom 3peHuss B ImpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUUECKHl MaTepuad M (AKTOJIOTMYECKHE CBEICHHS O BEIIeCTBax U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» 00yYarouuMcsi TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAY€HUE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3ULHUH,



[Iy0XKe TMOHATh HCTOPUYECKOE M3MEHEHHE (YHKUMH 3TOro 3aKkoHa — OT
00001Iar01IIeH 10 0OBSICHSIOIICH U TPOTHO3HPYIOIICH.

Envnas cucreMa 3HaHHMW O Ba)XKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHH, a TAKXKE€ O XMMHMUYECKHX pPEaKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAHUS JonoJIHsIeTCs B Kypcax 10 u 11 knaccoB anemeHTamu
COAEP/KAHUSA, MMEIOIIMMH KyJIbTypPOJOTHYECKUA W IPHUKIAIHOM Xapakrep. JTH
3HaHHSA CIOCOOCTBYIOT MOHMMAaHHMIO B3aUMOCBSI3M XMMHU C JAPYTMMHU HayKaMH,
PacKphIBAIOT €€ pOJIb B [IO3HABATEIBHON U MPAKTUYECKON IEATEIIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHHUSI K IPOLECCY TBOPUECTBA B 001aCTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHU XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Mpo0JieMax, CBS3aHHBIX C XHUMUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(POPMALIMIO U IPUMEHSTD €€ AJIs IONOJHEHUS 3HAHUH,
pELICHUS MHTEIIEKTYaIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIE0BATENBCKUX 3a1a4. B
LEJIOM COJEp)KaHUE Y4YeOHOro mnpeaMmera «XuMUs» AAHHOTO YPOBHS H3Yy4YEHUS
OpPUEHTHPOBAHO HA (POPMHUPOBAHUE Yy OOYUAIOMIMXCS MHUPOBO33PEHUYECKONH OCHOBBI
JUIs TOHMMaHUs (QUWIOCOPCKUX UM, TakuX KakK: MaTepUaibHOE €IUHCTBO
HEOPraHUYECKOT0 U OpPraHMYeCKOro Mupa, o0yCJIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHUEM, I03HABAEMOCTh IPUPOHBIX SBICHUN MyTEM IKCIIEPUMEHTA
U pelIeHUs MPOTUBOPEUYMII MEXJy HOBBIMU (aKTaMU UM TEOPETUUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PELIEHUHU 3KOJIOTMYECKUX MpoOliem, a
Takke MpobeM cOepekeHus: IHEPreTUUECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnnane pemieHus 3aady  BOCIHUTAHMS, Pa3BUTUS U COLMAIA3ALUU
oOyJarouuxcsi TPUHATBIE MNPOrpaMMOM MO XHMMHHM MOJIXOJbl K OINPEAEICHUIO
COJIep)KaHusl M TOCTPOCHUS TpeaMeTa IMperycMaTpuBaioT (OPMUPOBAHUE
YHHUBEpPCaJIbHBIX YUEOHBIX AEHCTBUI, UMEIOUINX 0a30BO€ 3HAYCHHE JUIsl pa3TUYHbIX
BUJIOB JESTEIBHOCTU: pEIIEHUs IMpolieM, IOHUCKa, aHalu3a M 00paboTKu
uH(popMalMi, HEOOXOAUMBIX HJisi MNPUOOPETEHHs] ONbITa NPAKTUYECKON U
UCCJIEIOBATEIBCKON JIEATEIbHOCTH, 3aHMMAlOLIEHd Ba)KHOE€ MECTO B IO3HAaHUU
XUMUM.

B mnpakrtuke npenopaBaHMsi XMMHMHM Kak Ha YPOBHE OCHOBHOIO OOIIETO
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, IIPU ONPECICHUN
coZiepKaTeIbHOW XapaKTEPUCTUKU IeJIed H3y4YeHUsi NpelIMETa HallpaBiIeHUEM
NEPBOCTENECHHON 3HAYMMOCTU TPATUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak OO0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JEATEIBbHOCTH YE€JIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypsl. C
METOJAMYECKOW TOYKM 3PEHUs TAaKOW NOAXOX K ONPEACICHUIO LI U3y4eHUs
IPEIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO AaHHOW TOYKE 3pEHUS TJIABHBIMHU LEISAMH H3YUYECHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SBIIAIOTCS:

o (opmupoBaHWE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK  BaKHEHUIIICH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOM
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHHUE U IMOHMMAaHUE CYUIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOPUEH UX
pPa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB U XUMUUYECKHUX PEAKIIHMI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUSI YMEHUN
OpPUEHTUPOBAThCA B MHPE BELIECTB M XUMHUUYECKUX SIBJICHUH, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUYECKOU U IIOBCEIHEBHOW JKU3HU;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TMPaBHII
6e30macHOro oOpalleHust ¢ BelecTBaMu.

Hapsay ¢ aTtum, conepkarelibHasi XapaKTepUCTUKA LIeJed U 3a/1ay U3y4eHUs
peaMEeTa B IporpaMMe o XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU MNPHOPUTETAMHU B CHUCTEME cCpefHero oodiiero odOpazoBanusi. CerojiHs B
MPEToIaBaHUH XUMUHU B OOJIBIIIEH CTENIEHN OTAAETCS MPEIIMOYTCHHE MPAKTUIECKON
KOMIIOHEHTE cojiepKaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOM HAa  IMOJTOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHON OpraHu3aliy, BIJACIOLIEr0 HE HabopoM
3HaHWH, a (PyHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHUSMHU
AKTHUBHOT'O MMOJYy4YEHUS 3HAHUW W IPUMEHEHHUS UX B PEAJIbHOM KU3HU ISl PEIICHUS
MPAaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM NpH U3yYEHUH NTPEIMETA « XUMHUS» JOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TaKKE LETU U 3a7a4l, KaK:

amanTtanus 0O0yJaromMXcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  MHTEIUICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dbopMupoBaHWEe y OOYy4alOMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHUE IS Pa3JIMYHBIX BUJIOB
NEeSATEIBLHOCTH: pElIeHHs MpolJieM, MorcKa, aHaianu3a U 00paboTKu MHGPOpMALIHH,
HEOOXOAMMBIX JJIsl IPUOOPETEHUS OMbITA IEATENIbHOCTH, KOTOpast 3aHUMAET BAXKHOE
MECTO B NO3HAHUM XHMHH, a TAKXKE Il OLUEHKH C MO3ULUH 3KOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUUYECKHUX IMPOIIECCOB HA OPTaHU3M
YeJI0BEKA U MPUPOAHYIO CpPELY;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEHN 00yJarOIINXCS: CIOCOOHOCTH CaMOCTOSATEILHO TPHUOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSMH, UCIIOJIb30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH IS TIOMCKA M aHaIu3a y4eOHOU U
HAYYHO-TTOMYJISAPHON HH(POPMAIIMK XUMHUYECKOT'O COJICPIKAHNUS;

(GbopMUpPOBaHKE U Pa3BUTHE Y 00YUAIONINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOJI0IaTEIIBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPH IJIAHUPOBAHUM U TPOBEIACHHH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Y OOydYarommxcs YOSKIEHHOCTH B TI'YMaHHUCTHYCCKOU
HAIPaBJICHHOCTH XUMUH, € BaXKHOH POJM B pEHICHWH TJ00aIbHBIX MPOOJIeM
PaIMOHAIBFHOTO MPUPOAOIIOIE30BAHNUS, TTOTIOTHCHHS SHEPTETUICCKUX PECYPCOB H
COXPaHEHUS TPHUPOIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepekHOTO
OTHOIIICHUS K TPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe HPHUOOPETCHHS OIbITa
UCIIOJIb30BAaHUS TTOJIYYCHHBIX 3HAHUHM I MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYAITUX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM mmaHe cpemHero ooOmero oOpa3oBaHUS TPEAMET «XUMUSD)
0a30BOr0 YpOBHS BXOJAMT B COCTaB MPeAMETHOM 00sacTh «EcTecTBeHHO-HAyYHbBIE
PEIMETBD».

OO1ee YrMCiio YacoB, OTBEAEHHBIX I U3YUYCHHS XUMHUHU, HA 0a30BOM YPOBHE
cpeaHero ooiiero oopazoBaHus, cocTaiser 68 yacos: B 10 kiracce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Henento).



COJEPXAHME OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHHU

[Ipenmer opraHn4YecKoOi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€Opusi CTPOEHUS OPraHUYECKHX
coenunennit A. M. BytnepoBa, €€ ocHOBHbIE NoJI0KeHUs. CTPYKTYpHbIE (POPMYIIbI
OpraHMYecKuMx BenlecTB. lomoisiorusi, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COECIMHEHUAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienue o kiaccupukaluy OpraHndyeckux BemiecTB. Homenknarypa
OpraHUYeCKUX COCIMHEHMH (CUCTeMaThyeckas) ¥ TpPUBHAIbHBIE Ha3BaHUs
BAKHEHUIIINX MPEICTABUTEIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YyYEHMs] BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3l[aMi OpraHMYeCKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HaONIOJCHHE M ONHMCAHUE
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MpPH
HarpeBaHuM (IUiaBjieHUe, OOyIJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHUU psAa. MeTaH W 3TaH —
IpOCTEHIINE MPEJCTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBa
(peakuu 3aMelleHus] U TOpPEHUs), HAxXOXKJIEHUWE B MPUPOJE, MOJYyYEHHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHUI psii. DTUJIEH U MPONUIEH —
OpocTeilline NPEeACTaBUTENN aJKEHOB: (PU3MYECKHME W XHMUYECKHE CBOMCTBA
(peakiuy  THAPUPOBAHMS, TAJOTCHUPOBAHHUA, TUAPATALMH, OKHUCICHUS W
NOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u MerunOyranueH-1,3: cTpoeHue, BakHeWIIWe
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUMA psifi. ALIETHIICH
— MPOCTEHIIMIA NpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3MYECKUEe WU
XUMUYECKHE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMAPATALHH,
rOpEHUs), NOJYyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QU3NYECKHEe W XMMHYECKUE CBOICTBA
(peakiuu rajJoreHMpOBaHMUSI U HUTPOBAHUS), MOJIyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoeHue, ¢uzuveckue U  XuMmuueckue  ceoucmea  (peakyuu
2an102eHUPOBAHUSL U HUMPOBAHUSL), NoyyeHue u npumenerue. TOKCUYHOCTh apEHOB.



['eneTnyeckas CBI3b MEXAY YIVIEBOAOPOAAMU, NMPUHAIIEKAIMMHA K Pa3INYHBIM
KJIaccam.

[IpupoaHble MCTOYHUKH YIVIEBOXOPOAOB. IIpupoaHslii ra3 W IOIyTHBIE
HedTauble ra3pl. Hedte m e€ mpoucxoxaenue. Crocodbl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaUTUYeCKuil), mnuponu3. IlpoaykTs
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHMS BEIIECTB M HX IPEBpAIICHUIL:
03HaKOMJIEHHE ¢ 00pa3LaMH MJIaCTMACC, KAy4yKOB U Pe3uHbl, Koyekuuu «Hed1b»
1 «YTOIb», MOJAEIUPOBAHUE MOJEKYJ YIJIEBOAOPOJAOB U TAIOr€HONPONU3BOIHBIX,
IPOBEJICHUE IPAKTUYECKON pabOThl: MOJyUYEeHUE ITUIICHA U U3YYEHHE €TI0 CBOICTB.

Pacuérnsie 3agaun.

Bbluncnenuss 1o ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA WJIM MPOAYKTA PEAKLUMH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM IPOJTYKTOB PEAKIIUH).

Kucnopoaconepxamue opraHniyecKkue coeiuHeHHus

IIpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M OTaHOJ: CTPOECHHUE,
bu3znueckue M XMUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU METaJlJIaMH,
raJloreHOBOJIOPOJaMH, TOpEHue), npuMeHeHue. BoaopoaHbie CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. J[eHCTBUE METAaHOJIA U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBL. OJTWIEHIJMKOIb M  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aUMOJEHCTBUE CO LIEJIOYHBIMU
MeTalllaMH, KaueCTBEHHas peakuuss Ha MHOIOaTOMHbIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumenenne rimuuepuHa u STUIIEHTJIMKOIIS.

@deHon: CTpOCHHME MOJEKYJbl, (HU3MYecKue U XUMUYECKHE CBOWCTBA.

Toxcuunocth penona. [Ipumenenue gpenona.

Anpnerupl U kemowuwvl. DopMmanplaeruj, aUETAIBAETUl: CTPOCHHE,
bu3nYecKre U XUMUYECKUE CBOMCTBA (pEakUMUH OKHUCICHHUS U BOCCTAHOBJICHUS,
KAue€CTBEHHbIC PEAKIIUU), OJyYECHUE U IPUMEHECHHUE.

OAHOOCHOBHBIE MPECIIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHAsI
KHUCIIOTBI: CTpOEHUE, (U3HUUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIUE NSt
KJ1acca KUCJIOT, peakuus dTepudukanun), noiydeHue u npuMmenenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. MbLia
KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBUE.

Crnoxnple >(QuUpbBl KaK MPOU3BOJHBIE KapOOHOBBIX KuCTOT. [waponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb )KUPOB.

VYraeBoasl: cocTtaB, kilaccuukanus — yrieBojoB  (MOHO-, M- U
nosrcaxapubl). [roko3a — mpocTelnii MOHOCaXapul: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3HUECKHe U XMMHUECKHE CBOWCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meau(1l), okucnenne amMuagyHbIM pacTBOpOM okcuaa cepedpa(l), BoccranoBneHue,
OpOo’KeHHE TITI0KO03bl), HAX0XKACHHE B PUPOJIe, TPUMEHEHUE, OUOJIOrHYecKast poJib.
®orocunTe3. PpyKTO3a KaK U30MEP TIFOKO3bI.

Kpaxman u nemntono3a Kak npupojHbie nonumepsl. CTpoeHue Kpaxmaia u
HEeJUI0JI03bl.  DU3MYEeCKME W XHMMHYECKHE CBOMCTBAa Kpaxmaya (TUIpOJIu3,
KaueCTBEHHAsI PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX IPEBPAILCHUI:
pOBEICHUE, HAOJIIOJICHHE W ONHMCAHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJTHOATOMHBIX CIHUPTOB (OKHCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOIEHCTBUE TJIULEPUHA C
rugpokcugom meau(1l)), anbaeruioB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpoxkcumom wMenu(ll), BzammomercTBHE Kpaxmana C HOJOM),
IPOBEICHUE NMPAKTUYECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsie 3agaun.

Brluucnennss mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTA PEAKUMU MO M3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak aM(pOTepHble OpraHnyeckue coequHeHus. dusznyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha MpUMepe TriauluHa). buonorumueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpUYHAsT ¥ TPETUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEaKIINN Ha OCIIKH.

OKCIepUMEHTAJIbHBIE METOJbl H3YUYEHHS BEUIECTB M HX IIPEBpALCHUN:
HAO0JII0ICHUE U ONMKCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: J€HATYpalus OCIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIKOB.

BbicokoMoJIeKyIsIpHBIE COCAHUHECHUS

OCHOBHbIE MOHATUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHAS MOJIEKYISIpHas
Macca. OCHOBHBIE METOIbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJIMMEPU3ALUS U MOJTUKOHIEH AU

OKCHEpUMEHTAJIbHBIE METOAbl HM3YyYEHMs] BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3iaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.

Peanmmszannst MeXNpeIMETHBIX CBA3EH IPU N3yYECHUM OPTAHUYECKOM XMMHUU B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U MOHATUMU, SBISIOUIMXCS CUCTEMHBIMU JUISI OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUSA: SIBJICHHUE, HAYYHBIH (akT, MIOTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, KJaccu(duKanus, NepruoJIUYHOCTb, HAOJIO/IEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusuka: wMmarepus, DdHEprus, Macca, aTroM, D3JIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoOe COCTOSHHE
BEIIECTBA, (PU3MUECKHUE BEIUUNHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (O€IKH, YIJIEBOIBI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJAbI, MOJIE3HbIE UCKOMAeMble, TOILIUBO,
peCypChl.

TexHonorus: MNUILEBbIE TMPOAYKTbl, OCHOBBI PpAlMOHAIBHOTO MHUTaHUS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHUE MpenapaThl, MaTepUalbl U3
UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKH dJeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000110yKa. DHEPreTUUYeCcKUe YpOBHH, MOAYPOBHU. ATOMHBbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacmlpe/esieHnsl 3JIEKTPOHOB MO OpOUTAIsIM B aromax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[Iepronnueckuit 3akoH U [lepuoanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3pb NEepUOIUYECKOro 3akoHa M llepumoanueckoidl cuctembl
xuMuyeckux sneMeHToB JI. M. MeHnaeneeBa ¢ COBPEMEHHOM TEOpUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKMX DJIEMEHTOB U
oOpa3yeMblX MMM MPOCTBIX M CJOKHBIX BELIECTB IO TIpyHnaM U IEPUOAAM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHIbl XHUMUYECKOW CBSI3U
(KOBaJIeHTHasl HEMOJsipHas W MOJSpHas, MOHHAs, MeTainyeckas). MexaHu3Mbl
00pa3oBaHMsI KOBAJGHTHOW XUMHUYECKON CBA3M (OOMEHHBII U JIOHOPHO-
akuenTopHblil). BomopongHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
IIOCTOSTHCTBA COCTaBa BEIECTBA. Wbl KPUCTAUINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.



[lonstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknatypa
HEOPraHUYECKUX BelEeCcTB. ['eHeTudeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHALICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckas  peakius.  Knaccudukanuss  XMMHYECKHX — peakuuid B
HEOPraHUYECKOM M OpPraHUYeCKON XHWMHHU. 3aKOH COXPAHEHUsI MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS SHEPTUH IPU XUMHUECKUX PEAKLIMIX.

CKopocCTh peakuuu, e€ 3aBUCUMOCTb OT pa3audHbIx (paxTopoB. OOpaTUMbIE
peakunr. XUMHYECKOEe paBHOBecue. DakTOphl, BIUAKOIIAE HA COCTOSHHUE
xuMu4eckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTponauTuyeckas aucconuanusa. CriibHBIC U cia0ble 2JIeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IIETOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIBHBIE METOJIbl M3YYCHHUS BEIIECTB W WX NPEBPALLICHUN:
neMoHcTpanus tadiaun «llepuoanyeckas cuctema XuMuU4eckux 3nmemeHToB J[. .
MenpeneeBa», U3ydeHHE MOJIEICl KPUCTANIMYECKUX PEHIETOK, HAOII0JIEHUE U
OTMHUCAHUE JEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3yioKEHHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C MOMOIUIBI0 YHUBEPCATBLHOTO MHAMKATOPA, PEAKI[MM HOHHOTO OOMEHA), TPOBEICHUE
PaKTUYECKON paboThl « BiusiHue pa3nudHbix GaKTOPOB HA CKOPOCTh XUMHUUYECKOU
peakuum».

Pacuérnrpie 3anaun.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKIUHA, B TOM  YHCIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOJIb30BAHUEM NOHATHS «MACCOBAs JOJIS
BEILIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Ilomoxxenue HemetaiuioB B llepuoaumueckon  cucreme
xumuueckux sneMmentoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nyuecKkre CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAJIOB (HA IpuMepe
KHCJIOPOJIa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEWIIIUX HEMETAJIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yriepoga U KpEeMHHs])) U MX  COCAUHEHUM  (OKCHIOB,
KHCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IpumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.

Mertambl. [lonoxenue meramioB B llepuoguyueckoi cUCTEME XUMHYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
atoMoB MeTauioB. O0mue ¢guiznueckue coiicTBa MeTaioB. CIulaBbl METAILIOB.
DNEeKTPOXUMUUYECKUI Pl HAMIPSYKEHU METAIIIOB.



XUMUYECKHE CBOWCTBA BaKHEUIIMX METAJUIOB (HATPH, KaJluil, KaJbIUH,
MarHui, aTlOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl MOJydeHUs MeTauioB. [IpuMeHeHue MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METO/bl M3YyUYE€HUS BEHIECTB M HUX IPEBPAIICHUN:
U3YyUYCHHE KOJUIeKIMU «MeTamiabl U CIUIaBbD», 00pa3lOB HEMETAJUIOB, PEIICHUE
DKCTIICPUMEHTAIBHBIX 3a/a4, HAONIOJEHWEe W OIMCAaHHWE JIEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHUJIA AFOMUHUS C PACTBOPAMH
KHUCJIOT U IIeJI0Uei, KaUeCTBEHHbIC PEaKI[MU Ha KAaTHOHBI METAJJIOB).

PacuéTtHbie 3ama4un.

Pacuétel macchl BemecTBa MM 00BbEMA ra30B IO M3BECTHOMY KOJIHMYECCTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMHM BEIISCTB,
pacuéThbl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIU OTHO
13 BEILIECTB UMEET MPUMECH.

X¥MHUS U KH3Hb

Ponp xuMum B oOecIieueHHH SKOJOTHUYECKOM, PHEPTeTHUYECKON M MHIIEBOM
0€30MacHOCTH, Pa3BUTUM MeIUIIMHBL. [loHATHE O HAyYHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIMH.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPUHIUMIIAX TPOMBIILIEHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BEIIECTB.

YemoBek B MHMPE BEIIECTB W MAaTEPHATIOB: BAXKHEWIINE CTPOUTEIbHBIC
Martepuaibl, KOHCTPYKIIMOHHBIE MaTepuajabl, KpacKh, CTEKJIO, KepaMHKa,
Matepuaibl sl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yAOOpeHus.

XuMHsL ¥ 3J0pOBbE 4YEJIOBEKA: IpaBWiia MCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuUiia 0€30IMacHOr0 UCITOIb30BAHUS IIPENapaToOB OBITOBOM XUMHUH B
TOBCEAHEBHOM JKU3HH.

MexnpeamMeTHbIe CBA3U.

Peanmzamusi  MeXIpenMETHBIX CBSi3ed TNpU  HM3yYeHUH OOmeHd W
HEOpraHu4eckol XuMuM B 11 Kiacce oCyIIeCTBISIETCA Yepe3 MCIIOIb30BAaHUE KakK
OOIMX E€CTeCTBEHHO-HAYYHBIX TOHATHUH, TaK W TIOHSATHUM, SBJISIIOIIUXCSA
CHUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO I[MKJIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4dHBIM (akT, TUMoTe3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Klaccupukaius, T[NepUOJUYHOCTh, HaAOJIIO/ICHHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusukKa: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NUYECKUE BEIMYMHBI U CIMHHIIBI UX
W3MEPEHHUS, CKOPOCTb.



buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPOIJIEMECHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPObI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
peCypChl.

TeXHOJIOTHS: XUMHUYECKash MPOMBIILICHHOCTh, METaUTyprusi, MPOU3BOJCTBO
CTPOMUTEIILHBIX MaTepUAJIOB, CEIIbCKOXO3SHCTBEHHOE IPOM3BOACTBO, ITHIIEBAs
IPOMBINUICHHOCTh,  (papMaleBTUYCCKass  MPOMBINIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPErnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
AJIEKTPOHHASI POMBIIICHHOCTD, HAHOTEXHOJIOTHH.



I[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUWN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
0o0yYalImMUMHUCI TPOTpaMM CpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJMETHBIM W OpeIMETHbIM). HayuyHo-mMeToauyeckoll OCHOBOM s
pa3paboTKu IJIaHUPYEMBIX PE3YyJbTAaTOB OCBOCHHS IPOrpaMM CPEAHEro OOIIEro
00pa3oBaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS NpPEAMETa «XHUMHSI» HA YPOBHE CPEIHETO
o01m1ero 00pa3oBaHus BbIICTICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HaHHE OOYYAIOMHUMHUCS POCCHUUCKON TPaKIaHCKONW HIASHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIMU K O0YyUEHHUIO;

LEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4aroIIUMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS HKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTHTalOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW MAESTENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U WJeallaMd POCCHMCKOTO TPa)KTaHCKOrO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMu U  TpaBUjaMH  IOBEAEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAaHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JINYHOCTHU
00yUaromuxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA IpeaMeTa «XUMHUS»  OTpaxaroT
c(OPMUPOBAHHOCTh OIBITa IO3HABATEIIBHON M MPAKTUYECKOW JAESITeIbHOCTU
o0ydaromuxcst Mo peaau3aliy NPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPAaBONOPAJIKY;

NPEACTABICHUS O COLUMAJIBHBIX HOPMax M NpaBUJaX MEXKIUNYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACSITEIIBHOCTH MPU CO3TaHUH YISOHBIX
IIPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs], JIOTUKY H
apryMEHTBI IPYTUX MIPU aHAIU3€ PA3IMYHBIX BUJIOB YUYEOHOU JI€SATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LEHHOCTHOI'O OTHOILICHUS K HWCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUS XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh Pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpECca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U MOCIEAYIOLIEM aHAIN3E
nH(OpMAIINK O EPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IOBEJIEHUE M IMOCTYIKH CBOMX TOBapHUIICH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUNA 3THUX
IIOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHUs [EHHOCTEH 370pOBOr0 U 0Oe30macHoro olpas3a IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3mdyeckomy u
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHus TpaBuil 0e30MacHOro oOpalleHusi ¢ BEUIECTBAaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYJAOBOM AEATEIBLHOCTH,

MOHMMAHUSI LEHHOCTH NpPaBUJl HHAMBUAYAIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOMINUX 3TOPOBBIO M KU3HU JIIOICH;

OCO3HaHUS MOCIIEJICTBUN W HEMPUSATUS BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
NESTEbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeATENIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEUICHUM NPAKTHUYECKUX 3aj]a4
COIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpECca K MPAKTUICCKOMY M3yUCHHUIO MPOdeCcCruidl pa3aIuvaHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAXKEHHUS K TPYLY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU ESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYaJbHOW TPACKTOPUHU
oOpaszoBaHusi, Oyaymied npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rMYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIeCO00Pa3HOTO OTHOIICHHUS K TPUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKHX MPOOJIeM, BIIHMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATIBHON CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJBb30BAHUS JOCTIXKCHMM XUMHUHU IS
pelIeHust BOMPOCOB PAllMOHAIBHOTO MPUPOI0TIOJIb30BAHMS;

AKTUBHOIO HENPUATHS JEUCTBUH, MNPUHOCSIIIMX BpEIl OKPYKAIOLIEH
IPUPOIHON Ccpelie, YMEHHS TPOTrHO3WPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpPALIATh UX;

HaJUYUsl PA3BUTOrO SKOJIOTHYECKOTO0 MBIIIICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSATeNbHOCTU HKOJIOTUUECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH ¥ yMEHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CIenUPUKA XUMUM KaK HAyKH, OCO3HaHHS €€ polu B
GbopMHpPOBAHMU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPObI U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peleHUH MpobJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOeXKJIEHHOCTH B  0COOOW 3HAYMMOCTH XMMHHM JJIS  COBPEMEHHOMU
[UBWIN3ALUN: B €€ TYMaHUCTUYECKOW HAITPaBJIEHHOCTU U BaXKHOM POJIU B CO3aHUU
HOBOM 0a3bl MaTepUAIbHOM KYJNbTYphl, PEIICHUH TJIOOAIBbHBIX MpPOOEeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
IKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEAMUIIMHBI, OOCCICYCHUH YCIOBUU
YCHEIIHOTO TPY/Ia ¥ SKOJOTUYECKH KOM(POPTHOM KU3HH KaXKJIOTO HiieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUM OKPY>KAIOIIETO MUpPA U



IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUSA JIeIaTh 000CHOBaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JaHHBIX C LEIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUS A
pelieHus mpodiieM B pealibHBIX )KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHHUIO M UCCIIeI0BATENbCKON ACSITENbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY OOpa3o0BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYECHHIO HOBBIX 3HAHUW 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pasNUYHbIX cepax mpodecCHoHaTbLHON
NeSITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHHSI YUCOHOTO MpeaMeTa « XUMHUs» Ha
YpOBHE CpeaHeTo o011ero 00pa3oBaHms BKIIOYAIOT:

3HAYUMBIE TUISt bopMHpOBaHUS  MHPOBO33PCHUS oOydJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAyYHbIE MOHATHSA, OTPaXKaloIIne
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuupuKy METOJIOB IO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, sIBICHUE,
mpolecc, CUCTeMa, Hay4YHbI (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccae0BaHne, Ha0I0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHbIe Y4eOHbIEe NEeWCTBUs (MO3HABaTEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00y4arOIINXCs;
CIIOCOOHOCTH o0yJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIC y4eOHBIC
JEUCTBHUS B II03HABATEIBHOU U COLMAIIBHOMN IIPAKTUKE.

MeranpeaMeTHbIE PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y49eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHHKAaTUBHBIMH ¥  PETYJISTUBHBIMU
JICCTBUSIMU.

OBaajnenue YHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMHU
JeUCTBUSIMMU:

1) 6a30Bble JJoruveckKue aeMcTBUsI:

CaMOCTOSITCIbHO  (popMysIMpoBaTh W aKTyalIM3UpOBaTh  MpoOsIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OIPENENATh LENU JEATEIIbHOCTH, 3aJaBas IapaMeTPbl U KPUTECPUH HX
JOCTUKEHUSA, COOTHOCUTD PE3YJIbTAaThl ACITEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

WCIIOJIb30BAaTh NP OCBOCHUU 3HAHMN NPUEMBI JIOTMYECKOTO MBIILICHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKU TMOHATUHW W YCTAaHABJIWBATH MX B3aHUMOCBS3b,



UCTIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSCHEHUS! OTACIBHBIX (PAaKTOB U
SIBIICHU;

BbIOMpaTb OCHOBaHWS M KPUTEPUM Ui KJIacCU(PUKAUU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPaCCyKIEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYMS. B PACCMATPUBAECMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

IIPUMEHSTH B MPOLIECCE NO3HAHMS, UCIIOIb3YEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBIBATH MOJIEIbHbBIE IPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) 3JIEMEHTa, XUMHUYEcKasi popmyJsia, ypaBHEHHE XUMHUECKON peakluu
— IpU PEIICHUU y4yeOHBIX MO3HABATEJIbHBIX M NPAKTHUUECKHUX 3a]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICJIbHBIC NPECTABICHUS ISl BBIABICHUS XapaKTEPHBIX ITPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUYECKUX PEAKLUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMM METOJOB HAay4YHOI'O IIO3HAHMS BEUICCTB U XUMHUYECKUX
peaKLnii;

(GbopMyIMpPOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3BI IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBACMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIBHOIO IUIAHUPOBAHUSA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHs HaOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHUpOBATH
000011IEeHHS ¥ BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJIsATh 0OOCHOBAaHHBIM OTUET O MPOJEIAHHOM padoTe;

npuoOpeTaTb OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NEATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELICHUS NPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B
IIO3HAHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHMKAX HWHMopManuu (Hay4HO-
NOMyJISIpHAsl JUTepaTypa XHUMHUYECKOTO COJEP)KaHWA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(YOPMALMIO Pa3IMYHBIX BUAOB U (hopm
IIPEACTaBICHHUS, KPUTUYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OopMyIMpPOBATH 3alpPOCHl U NPUMEHATH PA3IMYHBIE METOJbI MPU TMOUCKE U
otbope wuHPOpPMAIIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenEHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaIbHYIO  (OpMy  MpeICTaBICHUSA
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJI30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA MPU PabOTE C XUMUYECKON
uH(popMale: NMPUMEHATh MeXIpeaMeTHble ((QPU3UYEeCKHe MU MaTEeMaTUYECKUE)
3HaKH U CUMBOIIBI, (popMyIasl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISJHOCTH.

OgyaieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1eHCTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TeMbl B XOJ€ AUANIOTa W/WUu
IUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUSA
OTHOCHUTEJILHO BBIIOJIHEHUS IPEIOKEHHON 3a/1a4u;

BBICTYNIaTh C MpE3eHTAIlMel pe3ybTaTOB IM03HABATEILHON JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO I COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIEJOBAHUIO CBOMCTB
U3Yy4YaeMbIX BEILECTB, pealu3aluyd y4eOHOro MpoeKTa u (popMyJIMpOBaTh BBHIBObI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS INMO3ULIUNA B
X0/J1e 00CYKIeHHSI 1 OOMEHA MHEHHUSMH.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PeryJIsTUBHbIMH e CTBUSIMU:

CaMOCTOSATENIbHO IJIJAHUPOBaTh W OCYLIECTBIIATH CBOIO IO3HABaTEIbHYIO
NEeATENBHOCTh, Onpenessis €€ Leau M 3aJaud, KOHTPOJIMpPOBaTh W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJIrOpuT™M JACHCTBUN mpu
BBINIOJIHEHUU YYEOHBIX U HCCJIEAOBATENbCKUX 3a7a4, BbhIOMpaTh Hauboliee
3¢ pexTuBHBIN €rMoco0 MX pelmeHuss ¢ Y4ETOM IMOJY4YEHUS HOBBIX 3HAHHUHA O
BELLECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAHaIN3a U
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble  pe3yNbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOH  COCTaBIISIONIEH
€CTECTBCHHO-HAY4YHON KapTUHBI MUPA, POJIM XMMUU B [IO3HAHUU SIBIICHUW TPUPOBI,



B (OpPMHUPOBAaHMM MBIIUIEHHS W KYJIbTYpbl JUYHOCTH, €€ (PYHKUMOHAIBHOU
IrPaMOTHOCTH, HEOOXOAMMOM AJIsl PElIeHUs] MPAKTUUYECKUX 3a]a4 U SKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM Cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIA, BAJICHTHOCTh, JJIEKTPOOTPHULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpalléHHas), MOJIb, MOJSpHas
macca, MOJISIpHbIN 00bEM, YIIIEpOJHBIN CKEET, (PyHKIMOHAJIbHAS TPYIIIA, paJuKall,
W30MEPHSI, U30MEPBL, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIIIEBOAOPOIbL, KUCIOPOA U
a30TCOAEPKAILME COCOUHEHMs, MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUHM M 3aKOHBI (TEOpUS CTPOEHUS
opranndeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XHMHH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKHUX
ABJICHUH, (PAKTOIOTUYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUH W
0€30I1acHOM HCIOJIb30BaHUU BaKHEUIINX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM AESITEIBHOCTH YEJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE NPHU3HAKU MOHSATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHSITHUS MpPU
OIIMCAaHHUH COCTaBA, CTPOCHMS U NPEBPALICHUN OPTaHUYECKUX COCAUHEHNN;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XUMUYECKYI0 CHMBOJMKY JIf
COCTaBJICHUSI MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpPALEHHOM)
bopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEaKILUH,
U3rOTAaBJIMBATh MOJEIH MOJIEKYJ OPraHMYEeCKHMX BEUIECTB JUIsl WILTIOCTPALUHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OPraHMYEeCKUX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrJIeBOJOPOAbl, KHUCIOPOA U a30TCOoJepKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb MM HAa3BaHUS I10
cucrematndyeckord HomeHkiarype (IUPAC), a Takxe NpUBOIUTH TpUBUAIbHbBIC
Ha3BaHUS OT/AEJbHBIX OPraHMYECKHUX BEIIECTB (ITWIEH, NPONWIEH, alEeTHIIEH,
STUJICHIJIUKOJb, TIUIEpUH, (HEeHod, (popMmanbaerul, aleTaabIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAS KUCIOTA, [III0K03a,
($pyKTO3a, KpaxMall, HEJUTI0JI03a, TJIULHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpENesATh BHAbBl XUMHYECKOW CBS3H B
OpPraHMYECKUX COEAMHEHUSX (OAUHAPHBIE U KPaTHbIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUSI TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. bByTiepoBa aiis 00bsICHEHHS 3aBUCIMOCTH CBOMCTB
BELLECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTH YMEHU XapaKTEPU30BaTh COCTAB, CTPOCHUE, DU3HMIECCKUE
U XHMHYECKHE CBONCTBA THUIWYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHUYeCcKuX BellecTB (METaH, 3TaH, dTUJICH, MPONWICH, alleTUieH, OyTaaueH-1,3,
MeTuiOyTaaueH- 1,3, 6eH30J1, METaHOJI, ATaHOJI, STUIICHTJIMKOIb, TJIULEPUH, PEHOT,
aleTaabJeru, MypaBbluHasi U YKCYCHasl KMCJIOTHI, TJII0K03a, Kpaxmal, 1eUTi0J103a,
AMUHOYKCYCHAasl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXIY HUMHU
YpPaBHEHUSIMA COOTBETCTBYIOIUX XWMHUYECKHX PEAKIUH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
ChIpbs (HE(PTH, MPUPOAHBII ra3, yroib), ClIOCOOBI X MEPEPAOOTKH U MPAKTUIECKOE
MPUMEHEHUE TIPOYKTOB MEpepadOTKu;

c(hOpMHUPOBAHHOCTh YMEHHMA TPOBOJIUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIM IMPOIYKTA
peaKkIuy 1o U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WJIH TIPOAYKTOB PEaKITNH);

c(hOpPMHUPOBAHHOCTh YMEHHUH BIAIETh CHCTEMOW 3HAaHMH 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3yUYEHUH BEILIECTB U
XUMUYECKUX SBJICHUMN (HaOII0AeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEHICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH H WX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuja MOJIb30BAHUS XUMUYECKON
NOoCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUW TUIAHUPOBATH M BBINONHATH XUMHYECKUUN
HKCIIEPUMEHT (TIPEBPAILIEHUS OPTaHUYECKUX BEIIECTB MPU HAIPEBaHUU, MMOJyUEHUE
STUJIEHA U U3YUYEHUE €T0 CBOMCTB, KaU€CTBEHHBIE PEAKIIUA OPTAaHUYECKUX BEIECTB,
JeHaTypaius OeJKOB IPU HArPEBAaHUHU, LIBETHHIE PEAKIIMU OEIIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKH O€30MaCHOCTH Tpu OOpalieHuH C BEIIECTBAMHU U
7a00paTOpHBIM ~ 00OpYAOBAHHEM, MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKIHUl U
dbopMyIMpOBaThH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHpOpMAINIO, TIOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOU
uHopmanuu, UaTepHer u apyrux);

cOpMUPOBAHHOCTh ~ YMEHUH  CcOOJIOAaTh  MpaBWIa  JKOJIOTHYECKU
IIEJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBON NEATEIHHOCTH B IEIIAX
COXpPaHEHHUSI CBOETO 3/I0POBbS M OKpPY)KAOWIEH MPUPOAHON Cpelbl, OCO3HABATh



ONAaCHOCTh BO3JICMCTBUSI HA JKHUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BCILIECTB, MOHMMas cMmbIca Tokazarens 1K, moscHsaTe Ha mpumepax crocoOb
YMEHBIICHUSI W MNPEAOTBPALICHUS KX BPEAHOTO BO3JCHCTBUS Ha OpPraHu3M
YEIIOBEKA,

JUIs 00Y4YaroIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIISCTB U
XUMHUYECKHX SIBIICHUM;

JUISL CJIETBIX W CJIA0OBHISIIMX OOYYalOIIMXCS: YMEHHE UCIO0Ib30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XMMUYECKUX

bopmy.
11 KJIACC

[IpenmeTHBIe pe3ylbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOWM COCTaBJISIOINICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW TPUPOBI,
B (GOPMUPOBAHWHU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHOU
I'PaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYSCKUX 3a7a4d U IKOJOTHUCCKU
000CHOBaHHOT'O OTHOIIICHUS K CBOEMY 3/IOPOBBIO M MPUPOIHOM CpeJie;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMUYECKANA DJIEMEHT, aToM, W30TOm, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJISAPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs, MOHHAS, METAJUIMYECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKast peIéTKa,
TUMNBl XUMHUYECKUX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOUUAIMUSA, OKHUCIHUTEIb, BOCCTAHOBUTEb, CKOPOCTH
XHMHUYECKOW peakiuv, XUMHYECKOE€ PABHOBECHE); TCOPUM U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKONU Auccouuanuu, nepuoanueckui 3akon [l. M. Menpgeneesa,
3aKOH COXPAHEHHMS] MAacChl BEUIECTB, 3aKOH COXPAaHEHMS U MPEBPAIIECHUS] SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMUYECKUN SA3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAHHS IPUUYUHHOCTH U
CHCTEMHOCTH XHMHYECKHX SIBJICHUH, (haKTOJIOTMYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacCHOM MCIOJIb30BAHUH BXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH MOHSITHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIHME ITOHATHUS IIPU
OIMCAHUU HEOPTaHWYECKUX BEIIECTB U UX NIPEBPALLCHUN;

c(hOpPMUPOBAHHOCTh YMEHHMU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  ypaBHEHUH  XMMHYECKUX  PEaKLUH,



cuctematnyeckyro HomeHknaTypy (IUPAC) u TpuBranbpHble Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BelIeCcTB (yrapHblil Tra3, YIJIEKUCIBbIA Ta3, aMMHakK, TramcéHas
M3BECTh, HETalll€Hasi U3BECTh, MUTHEBAs COJIa, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPENIEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPO/IHASI) B COCIUHEHUSIX, THUII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYyJsipHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CPe/lbl B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHECHU;

c(hOpMHUPOBAHHOCTH YMEHUU YCTAHABJIUBATh MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECCTB MO HX COCTaBY K ONpPEACIEHHOMY KiaccCy/TpyIe
COEMHEHUN (TTPOCThIE BEIIECTBA — METAJIBI U HEMETAJIIbI, OKCHJIbI, OCHOBaHHS,
KHUCJIOTHI, aM()OTEpHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PAaCKPBIBaTh CMBICH MEPUOIUYECKOr0 3akoHa [1.
W. MenpaeneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIHHYIO
Y IIPOTHOCTUYCCKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB llepuoanueckor CUCTEMBI
xumuueckux anemeHtoB JI. M. MeHnneneeBa, WCHoJib3ysi MOHATHUS «S-, p-, d-
AJIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTHU
W3MECHECHUS CBOWCTB XMMHYECKHUX 3JIEMEHTOB M HMX COCAWHEHUM IO MEPUOJaM U
rpynmam [lepuoauueckoit cucteMbl XuMHUYeCKuX 3jieMeHToB Jl. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHUYECKUE CBOWMCTBA HEOPraHMYECKHWX  BEIIECTB  PA3JIUWYHBIX  KJIACCOB,
MOJITBEPKIaTh CYIIECTBOBAHUE TE€HETUUYECKOW CBSA3U MEXKIY HEOPraHU4YECKUMU
BEIIECTBAMU C MIOMOIIBIO YPABHEHHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

c(hOpPMUPOBAHHOCTh YMEHUS KJIACCHU(MUIIMPOBATh XUMUUYECKUE PEAKIUU IIO0
pa3IMUHBIM TPU3HAKaM (YUCIYy M COCTaBy pEarupyroliux BEIIECTB, TEIJIOBOMY
b (deKTy peakiuy, U3MEHCHHUIO CTETICHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTHUMOCTH
pPEAKILMH, YUaCTHIO KaTaau3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHMH COCTABJISATh ypPaBHEHUsI PEaKIUNA pazIuYHbIX
THUIIOB, TIOJIHBIE U COKpaIIEHHBIEC YPABHEHUS PEAKIIUi HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHHUU TMPOBOJWTH PEAKIUH, MOATBEPKIAIONTUE
KaYECTBEHHBIM COCTaB PAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPaClO3HABaTh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaX HEOPTraHUYECKUX
BCILIECTB;



c(hOPMHUPOBAHHOCT, YMEHHH pacKpbIBaTh CYIIHOCTh  OKHUCJIHUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca
ATUX PEaKIU;

c(hOpPMHPOBAHHOCTh YMECHUU OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKOMN
peaKIuu OT pa3InyHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXallle B OCHOBE MPOMBIIIJICHHOTO MOJIYYeHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTHh NPEJICTABICHUNA 00 OOMMX HAyYHBIX MPUHIMAIMAX WU
HKOJIOTMUECKUX MPOOJIEeMaxX XMMHUUYECKOTO MTPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHATHS «MACCOBas 10JIs BEIIECTBA B pAaCTBOPE», O0BEMHBIX OTHOIICHU ra30B MpU
XUMHUYECKUX PEaKIMsIX, MacChl BElIeCTBAa WIM 00bEMa ra3oB IO M3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, TEIIOBOTO 3¢ (deKTa peakini Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHEHHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BAHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOPHBIM O0OpPYJOBAaHUEM, a TaKKe IMpaBwia OOpalieHus ¢
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBINONHATH XUMHYECKUN
IKCIIEPUMEHT (pa3ioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpeJeleHUEe Cpellbl PacTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO
WHNKATOPA, BIMSHUE PA3IUIHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITnH,
peakiuy MOHHOTO OOMEHAa, KauyeCTBEHHbBIE PEaKIMu Ha cyib(ar-, kapOoHaT- H
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaM «Metamiey U «Hemeramiby) B COOTBETCTBUM C MpPaBHIAMH TEXHUKHU
0e30MacHOCTH NPHU OOpAILEHHUH C BEUIECTBAMHU U JJA0OPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3yJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUI COOTBETCTBYIOIINX PEAKINil U (OpMYyIUPOBATH BHIBOJIBI HA OCHOBE ITHX
pe3yIbTaToB;

c(hOPMHUPOBAHHOCTh YMEHUW KPHUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uHpopMalMio, TMOJy4YaeMyl M3 pPa3HbIX MCTOYHUKOB (CpEeJCTBa MacCOBOM
KOMMYyHUKanuu, UHTepHET U ApyTHX);

chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOAaTh  IpaBHJIA  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEICHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPaHEHHUSI CBOETO 3JI0POBbS M OKpY)KArOUIEed MNPUPOAHOM Cpelbl, OCO3HABATh
OTIACHOCTH BO3JICHCTBUS HA )KUBBIC OPTraHU3MBI OMPEICIEHHBIX BEIICCTB, TOHUMAs



cmbicn mokaszarens [IJIK, moscHaTe Ha mnpumepax crnocoObl YMEHBUICHHS U
IIPEAOTBPALLCHUSA UX BPEHOTO BO3ACHCTBHS HA OPraHU3M YEJIOBEKA,

U1 00Yy4aroUIMXcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0POBBS: YMEHHE
OPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEILECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIENBIX M CHA0OBHASIIMX OOYYaroOIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

KoanuyecTBO 4acoB

HaumeHoBaHue pa3ie/ioB U TeM
IporpaMmmal Bceero

Pa3nea 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH

IIpeamer opranndeckoit xumuu. Teopus

1.1 CTPOEHMS OPraHUYECKUX COEIUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3

Paspnen 2. Yraesoaopoabst

2.1 [IpenenbHble yTII€BOAOPOABI — AJTKAHBI 2
27 HemnpenenbHbie yTiieBOIOPOABI: aTKEHBI, 6
aJKaINCHBI, AIKWHBI
23 ApoMaTH4eCcKue yriieBog0po bl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3
uX mepepadoTKa
Hroro no paszneny 13

Paznen 3. Kuciopoacoaep:xkamniue oprannyeckue coeTuHeHUs

3.1

3.2

33

Cruptsl. ®enon 3

Anpaerunpl. KapOOHOBBIE KUCTIOTHI.

7
CrnoxHble 3¢upbl

VYrineBonasl 3

KonTpoJbHbie
padoTbl

IIpakTH4eckue
padoThI

DJICKTPOHHBIE

(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




Hroro no pazaeny 13

Pasnen 4. AzoTconepaxamme opraHu4ecKne coeJMHEeHUs1

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 3 0 0 https://resh.edu.ru/

Hroro no pazaeny 3

Paspnen S. BeicOKOMOJIEKYISIpHBIE COCTHHEHUS

5.1 [Tnmactmaccel. Kayuyku. BonokHa 2 0 0 https://resh.edu.ru/

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 34 3 2



11 KVIACC

HaumenoBaHue pa3ie/ioB U TeM
Ne i/
NPorpamMmslI

Pasnen 1. Teopernueckue 0OCHOBBI XUMHUM

Crpoenue atomoB. [lepuoanueckuit 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX
anemeHToB /1. . Menaeneera

12 Crtpoenue BemniecTBa. MHOTOOOpasue
' BEIIECTB

1.3 XUMHUYECKUE PEAKINH
Hroro mo pazneny

Pasznen 2. Heoprannuyeckasi Xumus

2.1 MeTtasibl
2.2 Hewmetamsl
’3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX

BELIECTB
Wroro no pazaeny

Pa3zgen 3. XuMus u :XKu3Hb

3.1 XUMUS U )KU3HD

Hroro no pasaeny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoauuecTBO 4acoB

Bcero

13

17

34

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbBbIE

(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/







IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Ne
w/n Tema ypoka

[IpenmeT opranuueckomn
XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAUCHUE

Teopus crpoenus
OPraHUYECKUX COCTUHEHUIN
A. M. bBytneposa, eé
OCHOBHBI€ ITOJIOKEHUS

IIpencrasnenue o
KITaccupuKanuu
OpraHUYECKHUX BEIECTB.
Homenknartypa
(cucremaTuveckas) u
TPUBHAJIbHBIE HA3BaAHUS
OpraHUYECKHUX BEIECTB
AJIKaHBI: COCTaB U
CTPOEHHUE, TOMOJIOTUYECKUI
pAn

Meran u 3TaH —
IIpoCTENIINE
MIPEACTABUTENH AJIKAHOB

Koan4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckune
padoThI

Jara
H3YYeHH S

06.09.2023

13.09.2023

20.09.2023

27.09.2023

04.10.2023

DJIeKTPOHHbBIe N (poBbIE
o0pa3oBaTe/bHbIE PeCypChl

bubmoreka [JOK
https://lesson.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/c935a58c-
ab0e-4¢59-9dcf-
20517ae4b52¢e?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/726ee099-
e€1a9-410f-b8be-
bdcb589aeadl ?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/258ddc06-
ec23-473c¢c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10

https://resh.edu.ru/




10

11

12

13

AJKEHBI: cOCTaB U
CTPOCHUC, CBOICTBa

OTHUJIEH U MIPOIUJIEH —
IIpoCTENIINE
IIPEICTaBUTENH AJTKEHOB

[Tpaktuyeckas padora Ne 1.

«lTomy4yenue 3tuneHa u
W3Y4YEHHUE €r0 CBOMCTB»

Ankanuensl. byraguen-1,3
u MeTunoyTaauen-1,3.
Ilomyuenue
CHHTETUYECKOI0 KayuyKa 1
pe3UHBI

AJKUHBIL: COCTaB U
0COOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUU PSI.
AneTuieH — npocTermunit
MPEICTaBUTENDb ATKMHOB
Breraucnenus 1o

YpaBHEHHUIO XUMHUYECKON
peakuuu

ApeHbl: 6€H30J1 ¥ TOJLYOJL.
TOKCMYHOCTH apEHOB

['eHeTHueckas cBsI3b
yTJIEBOJIOPOIOB,
MMpUHAMJICIKAIINX K
pa3IMYHBIM KJ1accam

11.10.2023

18.10.2023

25.10.2023

08.11.2023

15.11.2023

22.11.2023

29.11.2023

06.12.2023

https://lesson.edu.ru/lesson/258ddc06-
ec23-473¢c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10

https://resh.edu.ru/

https://lesson.edu.ru/lesson/53¢d2379-
2a45-43b1-9167-
7ebcdaf03ce0?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/6df23393-
6108-4b9f-ae01-
a983b95b854a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/6df23393-
6108-4b9f-ae01-
a983b95b854a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10

https://resh.edu.ru/




14

15

16

17

18

19

20

[IpupoaHbie HCTOYHUKHU
YIJIEBOJOPOOB:
IIPUPOJHBIN ra3 u

MOy THBIC HE(TSHBIC Ta3bI,
He(Th ¥ MPOTYKTHI €€
nepepaboTKu

IIpupoaHbIE HICTOYHUKH
YTJIE€BOJOPOIOB:
IIPUPOJHBIN ra3 u

MOy THbIE HEQTSIHBIE ra3bl,
He(Th U MPOTYKTHI €
nepepaboTKu

Konrpomnbnas padora no
paszaeny «YriaeBogopOIb»

[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: METAHOJ ¥ 3TAHOJ.
Bogopoanas cBsi3b

MHOroaToMHbIE€ CIIUPTHI:
STUJICHIJIUKOJb U TIIULEPUH

DeHOo: CTpOCHUE
MOJIEKYJIbl, PU3NYECKUE U
XUMHYECKHUE CBOICTBA,
MPUMEHEHUE

Anpaeruapl: GopMabIeTH I
U aneTanbaerua. AleToH

13.12.2023

20.12.2023

27.12.2023

10.01.2024

17.01.2024

24.01.2024

31.01.2024

https://lesson.edu.ru/lesson/99557a5e-
2221-43e0-97b8-
983de535¢44d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/99557a5e-
2221-43e0-97b8-
983de535¢44d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/6abf1680-
4eb5-4612-8eas-
44d63ccef518?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/5439¢18b-
7440-4b61-bf84-
c041a4716941?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/461aa9¢c8-
c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F10




21

22

23

24

25

26

27

28

OnHOOCHOBHBIE
npeenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U
YKCYCHast

[TpakTryeckas pabora Ne 2.
«CoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

CreapuHOBas M OJICHHOBAs
KHUCTIOTHI, KaK
MPEJICTABUTENN BBICIIIUX
KapOOHOBBIX KHCIIOT

MpbU1a Kak COJIM BBICIIHX
KapOOHOBBIX KHUCIIOT, UX
MoroIIee JIeHCTBHE

CrnoxHuble 3(upbI Kak
IIPOU3BOIHBIE KaPOOHOBBIX
kuciot. ['maponus
CJIOKHBIX 3(prpoB

JKupsr: runponus,
MIPUMCHCHHE,
OunoJsornyeckasi pojb )KHPOB

YrieBoasl: cOCTaB,
KJaccuukanus.
Baxwnerimue
MIPECTABUTEINH: TII0KO34,
bpykTo3a, caxapo3a

Kpaxman u nemnoiosa Kkak
IIPUPOJIHBIE NTOJIUMEPBI

07.02.2024

14.02.2024

21.02.2024

28.02.2024

06.03.2024

13.03.2024

20.03.2024

03.04.2024

https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/9834d408-
386d-444a-8de3-
7etba8b98cdb?backUrl=%2F04%2F 10

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




29

30

31

32

33

34

Konrpomnbnas padora mo
pazneny
«Kucnopoaconepxaiue
OpraHHyYecKue
COEJIMHEHUS

AMWHBI: METHJIAMWH U
AHUJINH

AMHHOKHCIOTHI KaK
aM(poTepHbIE OpraHNYECKHE
COEIMHEHMS, X
OMOJ0rHYECKOe 3HAUCHHE.
IlenTuasl

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS

OCHOBHBIC IIOHATHUA XUMHUHN
BBICOKOMOJIEKYJIIPHBIX
COEIUHEHUI

OcCHOBHBIEC METOAbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
coequHenuit. [1nacTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34

10.04.2024

17.04.2024

24.04.2024

01.05.2024

15.05.2024

22.05.2024

https://resh.edu.ru/

https://lesson.edu.ru/lesson/0c608a59-
4¢69-4481-839e¢-
92051201b73e?backUrl=%2F04%2F10

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




11 KVIACC

e

n/n

Tema ypoka

XHWMHUYECKUH DJIEMEHT.
ATOM. DIJIEKTpOHHAs
KOH(UTryparus aTOMOB

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cuctema
XUMHYECKHUX 3JIEMEHTOB [].
H. MenaeneeBa, UX CBS3b C
COBPEMEHHOM TEOPUEHN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
XUMHUYECKUX JIEMEHTOB U
WX COeIMHEHUH MO Tpymnam
U IIepruo/iaM. 3HaUEHUe
MEPUOIUYECKOTr0 3aKOHA U
CHUCTEMbI XUMHYECKUX
anemenTtoB J[.1.
MenneneeBa B pa3BUTHH
HayKHU

CrtpoeHue BeniecTsa.
XuMHuUIecKast CBSI3b, €€
BU/IbI; MEXaHU3MBbI
00pa3zoBaHus KOBAJICHTHOM
cBs3u. BogopoaHas cBsizb

KoanuyecTBO 4acoB

K
Beero OHTPOJIbHBIE
padoThI
1 1
1 0
1 0
1 0

JlaTa
IIpakTHYeckne
H3YYeHUS
padoTbI
0
06.09.2023
0 13.09.2023
0
20.09.2023
0
27.09.2023

JIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://lesson.edu.ru/lesson/20b1df2e-
6¢ce4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7d48881-
055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7d48881-
055d-49da-a49c-
7375¢3d033e¢9?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/2859¢ec02-
8ecd-4¢d8-8531-
edad962608fb?backUrl=%2F04%2F11




BaneHnTHOCTS.
DIIEKTPOOTPULIATENLHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MOJIEKyIIpHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHMS

ITonsiTHE O IUCTIEPCHBIX
cuctemax. MctuHHbIEC U
KOJUJIOUJHBIE PACTBOPBHI.
MaccoBast 1015 BEIIECTBA B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coeauHeHnH. ['eneTnyueckas
CBSI3b HEOPTraHMYECKHUX
BEIIIECTB, Pa3JIMYHbBIX
KJ1aCCOB

Knaccudukanus
XMMHYECKUX PEAKIUI B
HEOPraHUYECKON 1
OPraHUYEeCKOW XUMHH.
3aKOH COXpaHEHUsI MacChl
BEILIECTB; 3aKOH COXPaHEHUs
U TIPEeBpalllCHHs SHEPTUU
MPU XUMHYECKUX PEAKIUIX

CKOpOCTh peakiiuu.
OOpaTtuMbie peakiuu.
XUMHUYECKOE paBHOBECHE

04.10.2023

11.10.2023

18.10.2023

25.10.2023

08.11.2023

https://resh.edu.ru/

https://lesson.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-
699031091968 ?backUrl=%2F04%2F11

https://resh.edu.ru/

https://resh.edu.ru/

https://lesson.edu.ru/lesson/fOcb5def-
307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/0e41e568-




10

11

12

13

14

[TpaxTrueckas padota Ne 1.
«BnusiHEE pa3IMYHBIX
(bakTOpOB HA CKOPOCTH
XUMHYECKOU PEAKIIUN»

DIIEKTPOIUTHYECKAS
nuccormaryd. Iloasarue o
BOJIOPOJIHOM TOKa3artese
(pH) pactBopa. Peakiiuu
HOHHOTO oOMeHa. ['maponus
OpPraHUYECKHUX U
HEOPTraHMYECKUX BEIIECTB

OKHUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE
peakmuu. [Tonsitie 00
AJIEKTPOJIN3€E PACILJIaBOB U
pacTBOPOB COJIEH

KonrposnbHas padora no
pazzneny «TeopeTuueckue
OCHOBBI XUMUID»

MeTamnsl, UX IOJ0KEHHUE B
[Tepuoanueckoit cucreme
XUMHYECKHX 3JIEMEHTOB /[.
H. Meunneneesa u
0COOEHHOCTH CTPOCHHS
aroMoB. OO1me
¢uznueckue cBoiicTBa
METaJIJIOB

15.11.2023

22.11.2023

29.11.2023

06.12.2023

13.12.2023

0a2b-4605-bb92-
35d1ab69f9ba?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/237cdb54-
2787-4817-8330-
6¢027b0756457backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-
70c604€9¢862?backUrl=%2F04%2F11




15

16

17

18

19

20

21

CraBbl METAJLIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

XHUMHYECKHE CBOMCTBA
Ba)KHEHIIINX METAIJIOB
(HaTpuii, KaJIUii, KaJIbLIHM,
MarHui, aJllOMUHUN) U X
COCAUHCHUI

XUMHYECKHE CBOUCTBA
XpoMa, MeJIu U X
COeIUHEHUU

XUMHUYECKHUE CBOMCTBA
[IMHKA, JKeJie3a U UX
COeIMHEHUI

[TpakTnueckas padorta Ne 2.
"Pemenue
AKCTIEPUMEHTAJIbHBIX 33724
mo TeMe «MeTaisi»"

HemeTtamnbl, BX IMOIOKEHHUE
B [Iepnoanueckoii cucreme
XUMHYECKHUX 3JIEMEHTOB [].
H. MenneneeBa u
0COOCHHOCTH CTPOCHHUS
aToOMOB

duznueckue CBOMCTBA
HEMETAJIOB. AJJTOTPONUS
HEMETaJUIOB (Ha IIpUMeEpe
KHcIopoja, cepsl, pochopa
U YTJIepo/ia)

20.12.2023

27.12.2023

10.01.2024

17.01.2024

24.01.2024

31.01.2024

07.02.2024

https://lesson.edu.ru/lesson/e7{f8162-
0d4d-4018-b9f7-
422¢3e710750?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7{f8162-
0d4d-4018-b9f7-
422¢3e710750?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7{f8162-
0d4d-4018-b9f7-
422¢3¢e710750?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7{f8162-
0d4d-4018-b9f7-
422¢3e710750?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/6545ec44-
34¢5-4316-826b-
a648d7d6fef7?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/2390b83e-
a935-4¢96-bd3a-
25126d9¢1139?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/ctb70c37-
2784-4¢c66-be05-
b0966dftb673?backUrl=%2F04%2F11




22

23

24

25

26

27

28

29

XMUMHYECKUE CBOUCTBA
rajioreHoB, CEphbl U UX
COeIUHEHUN

XUMHYECKHE CBOUCTBA
azoTta, pocopa u ux
COeIUHEHUU

XUMHUYECKHUE CBOMCTBA
yIJiepo/ia, KpeMHUS U X
COEeIMHEHUN

IIpuMeHeHne Ba)KHEUIINX
HEMETAJUIOB U UX
COEeIUHEHUN

O0o061IeHNE U
cucTeMaTH3aIusg 3HaHu# 110
TeMe «HemeTamiery.
Brranciaenus mo
YpaBHEHHUSM XUMHUYECKHX
peakuui u
TEPMOXUMHUECKHE PACUETHI
[TpaxTuueckas padora Ne 3.
«Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "HemeTamisr"y

KonTponbhas padota no
TeMaM «MeTamsl) U
«HemeTtamne»

HeOpFaHI/I‘ICCKI/Ie nu
OpTraHU4YC€CKUC KHUCJIOTHI.

14.02.2024

21.02.2024

28.02.2024

06.03.2024

13.03.2024

20.03.2024

03.04.2024

10.04.2024

https://lesson.edu.ru/lesson/cfb70c37-
2784-4c66-be05-
b0966d{tb673?7backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/cfb70c37-
2784-4¢c66-be05-
b0966d{tb673?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/ctb70c37-
2784-4¢c66-be05-
b0966dftb673?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/cfb70c37-
2784-4¢c66-be05-
b0966dftb673?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/7c19b0ba-
7815-4db3-8614-
d0ac5b740b3b?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/35¢2be59-
f1c6-46¢6-910c¢-
46a0576d6924?backUrl=%2F04%2F11




Heoprannueckue u
OpraHMYECKHE OCHOBAHUS

AmporepHbIe

HEOPTraHUYECKHUE U

30 OpTraHUYECKHUE COCTUHEHUSI.
I'eneTmueckas CBA3b
HEOPraHUYECKUX U

OpTraHU4YC€CKUX BCIICCTB

Pois xumnu B o0ecrieueHnn
9KOJIOTHYECKOH,

31 SHEPreTUYECKON U MUIIEBOU
0€30MacHOCTH, Pa3BUTUU
MEIUIHBI

[IpencraBnenust 06 0OImMX
HAYYHBIX TPUHLUIIAX

32 MPOMBIIIEHHOTO
MOJTyYeHHUs] BaXKHEHIIINX
BEIICCTB

1 UYenoBek B MUpE BEIIECTB U
MaTepHuaoB

14 XUMHS U 300pOBBE
4eJI0BeKa
OBILEE KOJIMYECTBO YACOB

10 [TIPOT'PAMME

34

17.04.2024

24.04.2024

08.05.2024

15.05.2024

22.05.2024

https://lesson.edu.ru/lesson/58903722-
79bc-4b22-b276-
114fab0dd141?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/46b429e4-
931c-43fb-a2ba-
be9eObbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6cS5af9a-
9645-4604-9834-
59151d566a61?backUrl=%2F04%2F11

https://resh.edu.ru/

https://lesson.edu.ru/lesson/f5999557-
18¢8-4853-83a0-
588bf830407a?backUrl=%2F04%2F11

https://resh.edu.ru/

https://lesson.edu.ru/lesson/b8e4d657-
2¢c7-4860-8583-
91f76edc8a591?backUrl=%2F04%2F11







YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

» Xumus / 'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInoHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenne
» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxuuonepHoe obiectBo «M3aatensctBo «IIpocBemienne»

METOINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Pabouune nmporpammel - EquHoe coneprkanue obmiero oopa3zoBanus. - Pexxum
noctymna https://edsoo.ru/rabochie-programmy/

UYepno H. ®. Oprannueckas xumusi: Kypc nekuuii : yueOHoe nocoodue. B 2 u.
Hpkyrck: U3natenscTBo "Actpunt”, 2019.

* Xumus / 'abpuensa O.C., OctpoymoB WU.I"., CnankoB C.A., AKIIHOHEPHOE
obmectBo «M3marenscTBo «lIpocBerienne»

» Xumus, 11 xmacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxrmonepHoe o6rmiectBo «M3marensctBo «lIpocBemenue»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
[upoxuii BEIOOP 3JIEKTPOHHBIX MOCOOUI MPEACTABIECH B €IMHON KOJUIEKIIUU

I (PpoBHIX

00pa3oBaTEILHBIX PECYPCOB:



http://school-collection.edu.ru/
https://resh.edu.ru/

https://infourok.ru/ Uudoypox
https://www.yaklass.ru fxmacc
https://edu.skysmart.ru/ Cmapt TeTpaan

https://foxford.ru/ ®okcdopn
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