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HOACHUTEJBHASA 3AIIUCKA

[TporpamMma 1o XuMuM Ha ypOBHE CpeIHEro 00111ero oopazoBanus pazpaboTana
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBaHUH B
Poccuiickoit deneparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS GeaepaabHON
oOpa3oBarenbHON Mporpammbl cpeaHero obmiero oo6pazoanusi (POII COO),
IpeICTaBICHHBIX B DeepaabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTAHIApPTE
COQO, c yuérom Konnenuuu npenopaBaHus ydeOHOro mnpenMera «XuUMUs» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, pearu3yronmx
OCHOBHBIE 00pa3oBaTeNIbHbIE MPOTrPAMMBI, U OCHOBHBIX MOJOXKeHUH «CTpaTeruu
pa3BUTHS BocUTaHus B Poccuiickoi
®enepanuu Ha niepuon ao 2025 roma» (Pacnopsbkenue IlpaButensctBa PO oT
29.05. 2015 N2 996 - p.).

OCHOBY MOAXO0/A0B K pa3pa0OTKe MPOrpaMMbl MO XUMHH, K OINpPEAEIICHUIO
o01iei cTpareruy 0Oy4eHHs, BOCIUTAHUS U Pa3BUTHUsI 00YyYaIOIIUXCS CPEACTBAMU
yueOHoro npeamMera «Xumus» st 10—-11 kimaccoB Ha 6a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble nojoxkenus @I'OC COO o B3auMOOOYCIOBIIEHHOCTH LEJEH,
COJEpKaHUs, pPe3ylbTaTOB OOy4YeHHSs U TpeOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTelbHON OpraHu3alluy, SBJSETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOLIMM JTalloM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaroTcs
MO3HAHMS 3aKOHOB MPUPO/bI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBEKa, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
U TpUpOJHON cperae. Peanusyercss XxuMuyeckoe oOpa3zoBaHUE OOYy4aloIIMUXCs Ha
YPOBHE CPEIHET0 00I1Iero 00pa3oBaHus CPEACTBAMH YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp)KaHUE M TOCTPOEHHE KOTOPOTO OMNPENETEHbl B Iporpamme IO XHUMHH C
yu€ToM crneuu(puKd HayKu XUMUHM, €€ 3HAUCHHUsS B TMO3HAHUU MPHUPOABI U B
MaTepUalbHOW XKU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIMX €I U MPUHIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpEIHEro  0OIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojb B
COBPEMEHHOW IMBWIM3AIMHM, B CO3/IaHUU HOBOH 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALIMOHATFHOTO HAYYHOTO MBIIIICHUS, B
CO3/1aHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE
IpUPOABLl M YeJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHHUMAHMS



BEII[ECTBEHHOI'O0 COCTaBa OKPY>KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJCICTBYSI C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHUS CTaja
HEOTHEMJIEMON YaCThbI0O MUPOBOU KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KU3HU KaxXJIoro wieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK Hayka
co3ujlaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HamlpaBieHAa Ha pEIICHUE
IO0ANBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHMM ¢ OOMMMH TEISIMA W TPUHIUIIAMU CPETHETO OOIIeTo
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI YPOBEHB
U3YYCHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM JUisi  BBIPAOOTKA  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B IKU3Hb COLIUYMA, MPOJOJKCHUS
o0pa30oBaHUs B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBnsomuMHA  MpeaMeTa  «XuMUs»  SBIAIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumus» u «OOImass W HeopraHuyeckass XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KAHMSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMa
3HAaHWM MO0 HEOPTaHUYECKOW XUMUU (C BKIIFOUCHHEM 3HAHUU U3 OOIIEH XUMHUHU) U
OpraHn4eckon xumuu. PopMUpPOBaHUE ITAHHOM CUCTEMbI 3HAHUW NPU U3YyUYCHUU
npeaMera O00€CleurMBaeT BO3MOMXHOCTh PACCMOTPEHHS BCETO MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa conepxkanus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOTO TOAXO0JAa K H3YYEHUIO YYeOHOro wmarepuajia U o00ycloBJIeHa
HUCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUI HA ONIPEACIIEHHBIX TEOPETUICCKUX
ypoBHsIX. Tak, B Kypce OpPraHMYECKOW XWMHHU BEIEeCTBA PacCMAaTPUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHMSI OPTaHMYECKUX COCTMHEHMH, a TaKkKe Ha
YPOBHE CTEPEOXUMHUYCCKUX U JICKTPOHHBIX MPEJCTABICHUN O CTPOCHHH BEIIECTB.
CBenennsi 00 wW3ydaeMbIX B Kypce BEIIECTBAaX JAlOTCS B pa3BUTUU — OT
YTIEBOJAOPOIOB JO0 CIIOXHBIX OHMOJIOTHYECKH AKTUBHBIX coeduHeHuil. B kypce
OPTraHUYECKOM XUMHUH TIOJNy4alOT pa3BUTHE CGHOPMHUPOBAHHBIE HAa YPOBHE
OCHOBHOTO 00IIIer0 00pa30BaHUsl IEPBOHAYAIIbHBIC TIPEACTABICHUS O XUMUYECKOM
CBSI3M, KJIACCU(PMKAIIMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB
OT UX CTPOEHUS, 0 XUMUUYECKOU PEaKIIUU.

[lon HOBBIM yIJIOM 3peHUs B TmpeaMere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETUUECKH MaTepual U (AKTOJOTUYECKUE CBEICHHUS O BEIIECTBaX U
xuMu4eckoil peakuuu. Tak, B yacTHOCcTH, B Kypce «OOIas u HeopraHuueckas



XUMHS» OOyYarolMMCsl TMPEJOCTaBISETCS BO3MOYKHOCTh OCO3HAaTh 3HAYEHUE
HNEPUOANYECKOTO 3aKOHA € OOILIETEOPETHUECKUX M METOJOJOTMYECKUX IMO3ULINH,
riy0ke TOHATh HCTOPHYECKOE W3MEHeHHe (YHKUUH 5TOro 3akoHa — OT
o0o01mIaroIIe 10 00BACHSIONUIEH 1 IPOTHO3UPYIOLICH.

Envnas cucrema 3HaHUIl 0 Ba)KHEHMIIMX BELIECTBaX, UX COCTABE, CTPOCHMH,
CBOMCTBAX U MPUMEHEHHH, a TaKXKE O XUMHUYECKUX PEAKIHUIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX IPOTEKaHMs JonoaHseTcs B Kypcax 10 u 11 knaccoB anemenTamu
COJEPKaHUs, UMEIOUIMMH KYJIbTYpOJIOTMYECKUA U TNPUKIAJAHON Xapakrep. OTH
3HaHUS CHOCOOCTBYIOT NOHMMAaHHWIO B3aWMOCBSI3M XUMHUHM C JIPYTMMH HayKaMH,
pPacKphIBaIOT €€ pOJib B IO3HABATEILHON U MIPAKTUYECKOM AEATEIBHOCTU YEI0BEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHS K IIPOLIECCY TBOPYECTBA B OOJACTH TEOPHH
U IIPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT BbIITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO M JHUYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKHA OCMBICIMBATH HHPOPMALIMIO U IPUMEHSTH €€ JJI OMOJHEHUS 3HAHUH,
pELICHHS] UHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTATBHBIX UCCIIEI0BATEIbCKHUX 3a/1a4. B
LEJIOM COJIepKaHue y4dyeOHOro mnpeamera «XUMHs JaHHOTO YPOBHS H3YUYEHHs
OpPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y O0YUAIOUIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsT TOHUMaHHUS (PUIOCOPCKUX HUAEH, TAaKUX Kak: MaTepuajgbHOE €IUHCTBO
HEOPTraHUYECKOT0 U OPraHM4eCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHHEM, TI0O3HABAEMOCTb IIPUPOJIHBIX IBJICHUH ITyTEM dKCIIEPUMEHTA
U pelleHHs] TPOTUBOPEUMH MEXIy HOBBIMU (aKTaMd U TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIU XMMUU B PEIICHUH HKOJIOTHYECKUX MpodieM, a
TakKe MpodieM cOepeKeHUs IHEPTETHUECKUX PECYpPCOB, ChIPbsl, CO3JaHMsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmyaHe pemeHus 3amady  BOCIUTAHUS, Pa3BUTHS U COLMAIIM3AIMU
oOy4JaromMxcss MPUHAThIE NPOrpaMMOM O XUMHHU MOAXOAbl K OIPEACIICHUIO
COJEpKaHUs M TMOCTPOCHMS TMpenMeTa MpeaycMaTpuBaroT (hopMHupoBaHUE
YHHUBEPCaJIbHBIX YUEOHBIX JEHCTBHM, UMEIOUTNX 0a30BOE 3HAUCHUE ISl PATUYHBIX
BUJIOB JICSITCIHHOCTH: pEIICHUsT TmpolJjieM, IOWCKa, aHaau3a U 0o0paboTKu
uH(popMaIuu, HEOOXOAUMBIX Jii TPUOOPETEHHsS] ONbITa MPAKTUYECKOW W
WCCJIEIOBATEIBLCKON JIESITEIBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMHH.

B npaktuke mnpenonaBaHUs XMMHUU KaK Ha YPOBHE OCHOBHOIO OOUIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIeTro 00pa3oBaHMsl, TIPH OMPEACTICHUH
COJIEP>KATEIbHOM XApaKTEePUCTUKU IEJIed H3y4deHUs IMpeAMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJULMOHHO IMPHU3HAETCS (OPMUPOBAHUE OCHOB
XMMHUYECKON HAayKH KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, NMPAKTHUECKOM
JEATEIbHOCTH YEJIOBEKa M KAaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C



METOJAMYECKON TOYKU 3pEHUs TaKOW MOAXOJ K OMNPENEICHUIO Ielel H3ydeHHs
IpeMEeTa SIBIISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMH U3YYEHHUS TMpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

« (opmupoBaHmMe CHCTEMBl XWMHUYECKMX 3HAHUW Kak BaKHEUIEH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPAa, B OCHOBE KOTOPOW
JeXaT KIIOYEBBIC MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOGHHUE SI3bIKAa HAYKH, YCBOGHHE M TMOHUMAHHE CYIIHOCTH JIOCTYITHBIX
00001IeHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

« (opMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKUX PEaAKITHi, HEOOXOIUMBIX JJISI MPUOOPETCHUS YMECHHIMA
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBICHUN, WMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

+ pa3BUTHE YMEHUH U CIOCOOOB JACIATETHLHOCTH, CBI3aHHBIX C HAOTIOACHHEM U
OOBSICHEHMEM XHUMHUYECKOTO OSKCIIEpUMEHTa, COOJIIOJEHUEM  MPaBUI
0e301acHOro OOpaIleHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, comepkarenbHas XapaKTepHCTUKA MeNiel U 3a7ad W3YUCHHS
npeaMeTa B MporpamMMe 1Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM TIPHOPUTETAMU B CHUCTEME CpenHero oomero oopazoBanusi. CerojaHs B
MPEToAaBaHUK XUMHUH B OOJIBIIEH CTETeHN OTAAETCS MPEANMOYTCHUE TPAKTHUECKON
KOMIIOHEHTE CojJiep>KaHusi OOydeHHWs, OpPUEHTHPOBAHHOW HA TOJATOTOBKY
BBIITYCKHUKA O00IIe00pa30BaTeIbHON OpraHu3alliy, BIAJACIONIET0 HE Habopom
3HaHWM, a (PYHKIIMOHAIBHONW TPaMOTHOCTBIO, TO €CTh CIOCO0AMH W YMEHHUSIMH
aKTUBHOTO TIOJyYEHHUS 3HAHWW U PUMEHEHHUS WX B PEATbHOMN KU3HU JIJIST PEIICHUS
MPAKTUYECKHX 3ajad.

B cBsi3u ¢ 9TUM TIpH M3YYEHUU MpeaMeTa « XUMHUS) TOMUHUPYIOIIEe 3HAYCHNE
MPUOOPETAIOT TAaKKUE 1IETU U 33]]a4H, KaK:

amanraius o0yJaronmxcs K YCJIOBHSIM JUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHUE  HWHTEIVICKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY TPHUHSITHIO TPAMOTHBIX
peliecHuil B KOHKPETHBIX KU3HCHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIISCTBAMH M HX
npuMeHeHrneM; (popMHUpoBaHUE y OOyUaAIOIUXCS KIIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMITETCHIINM), WMEIOIINX YHUBEPCATHLHOE 3HAYCHHWE I PAa3IMYHBIX BHUIOB
JeSITEIbHOCTH: pelleHusl mpoOeM, moucka, aHaiu3a U 00paboTku uHpopmanmu,
HEO0OXOAUMBIX JUIsl TPUOOPETEHUS ONBITA ACSITEIBHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B IMO3HAHMM XUMHUHM, a TakXKe MJis OLIEHKH C MO3ULMHA HKOJIOTHYECKOM



0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB 1 XUMUYECKUX MTPOIIECCOB HA OPTraHu3M
4eJioBeKa U MPUPOJIHYIO CPEAY;

pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEHW 00YyYarOIINXCS: CIOCOOHOCTH CaMOCTOSTENIbHO MPUOOPETAaTh HOBBIE
3HAHMS IO XMMHUHU B COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMHM, UCTIOJIB30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIOWCKA M aHajau3a yuyeOHOW u
HAyYHO-TIOMYJISIPHOW HWH(OpPMAIMK XUMHYECKOTO COJepKaHus; OpMHUpPOBAHUE U
pa3BuUTHE y OOydYaromuxcsi acCOIMAaTUBHOTO M JIOTMYECKOTO MBIIUICHHUS,
HAOJIOAATENIbHOCTH,  COOPAHHOCTH,  aKKypaTHOCTH,  KOTOpbIE  OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPH IUIAHWUPOBAHWUU M TIPOBEICHUA XUMHUYECKOTO
HKCIIEPUMEHTA; BOCIIUTAHUE Y OOYYAIOMUXCs YOSKIEHHOCTH B TYMaHUCTUYCCKOMN
HAIPaBJICHHOCTU XUMHUH, €€ BaXXHOW pOJIM B PEIICHUWU TI00aNbHBIX MpoOIemM
palMOHANIBHOTO MPUPOIOIOIH30BAHUS, MTOMOJHEHUS YHEPTrETUHUECKUX PECYPCOB U
COXpaHEHHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpPEKHOTO
OTHONICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKXKE MPHOOPETCHHsS OIbITa
WCIIOJIb30BAHUSl TIOJMYYEHHBIX 3HAHWM JUIsl TIPUHSATHS TPAMOTHBIX pEHICHUN B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM mutaHe cpemHero oOiiero oOpa3oBaHUS MPEaMET «XHUMUSDH)
0a30BOT0 YPOBHS BXOJHT B COCTaB MpeAMETHON oOnactu «EcTecTBeHHO-HAyUHbIE
PEIMETHD.

OO11ee yncio 4acoB, OTBEIEHHBIX JJI1 U3yUYECHHs] XUMHUH, HA 0a30BOM YPOBHE
cpeaHero obmero oopazoBaHus, cocTaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac
B Heemo), B 11 knacce — 34 yaca (1 yac B Hezento).

COAEPKAHUE OBYUEHMUSA

10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpeagMeT opraHUYECKOM XMMUU: €€ BOSBHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJ)yYCHUH HOBBIX BEIIECTB M MAaTepuajoB. Teopuss CTPOCHUS OPraHUYECKHUX
coenuHenui A. M. byTtiepoBa, e€ ocHOBHbIE MOJI0KeHUs. CTPYKTYpHBIE (POPMYJIBI
opranvyeckux Bewects. [omonorus, wuszoMmepus. XuMHUYECKas CBsI3b B
OPraHUYECKUX COEAUHEHUSAX — OMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienne o knaccudukanuu opraHuveckux BemecTB. HomenknaTypa
OpraHMYeCKUX COEIMHEHMH (cucTeMaThueckas) W TpUBUAJIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEN KIIACCOB OPraHUYECKUX BELIECTB.



DKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUs BEUIECTB M WX MpeBpalleHUI:
O3HAKOMJIEHUE ¢ 00pa3iiaMi OPraHMYeCKUX BEUIECTB U MaTepraiaMu Ha UX OCHOBE,
MOJICJTMPOBAHUE MOJIEKYJ OPraHUYECKHX BEIIECTB, HAONIOJCHHE W OIMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB MO TPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuM (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

YraeBoaopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJOIMYECKHU psiaA. MetaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelICHUs W TOpPEHMs), HaXOXKJIEHUE B MPUPOJE, IOIy4YCHHE WU
pPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUI psii. DTHICH U MPOMHIEH —
NPOCTEHIINE TPEICTABUTENN AalKeHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApPATAIMH, OKUCICHUS W
NOJIMMEPU3ALIIH ), IOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyramueH-1,3: cTpoeHue, Ba)KHEHIIHE
XMMHUYECKHE CBOMCTBA (peakuusi nonuMepusanuu). IlomyyeHne CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUH psi. AlleTUIIEH
— TMPOCTEHIIMHA TPEJCTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLUU TUJIPUPOBAHMS, FaJIOT€HUPOBAHMS, TUAPATALINH,
rOpeHus), MOJyYEHNUE U TPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, QpU3MUECKHME U XMMHUYECKHE CBOICTBa
(peakiuu rajoreHUpOBaHMUs U HUTPOBAHHUA), MOJYyYEHUE U MpUMEHeHue. Tonyon:
cocmae, cmpoeHue,  QuauuecKkue U  XUMUYeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), noaydeHue u npumererue. TOKCUYHOCTb apeHOB.
['eHeTnueckas CBsSI3b MEXKIY YIVIEBOJOPOJAMH, MPUHALICKANMMU K Pa3IHMYHBIM
KJIacCaM.

[IpuponHble MCTOYHHMKH yIIIEBOAOPOAOB. I[IpupomHBI ra3 W MOMYTHBIE
Hedtaapie Ta3el. Hedpth u €€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPEroHKa, KPEKUHT (TepMUYECKHUM, KaTaluTHUecKuil), nuponu3. IIpoaykTel
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KameHHbIi
yroJib U IPOAYKTHI €r0 MepepadoTKH.

DKCNEepUMEHTANIbHBIE METOJIbl H3Y4Y€HUs BELIECTB W MX NPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy IJIACTMACC, Kay4yKOB U pe3uHbl, Kouiekiuu «HepTh»
U «YT0JIb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX,
POBEJCHUE MPAKTUYECKON PabOThI: MOTyUYEHHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérurle 3amaun.




Boluucienuss mo ypaBHEHUIO XHUMHUYECKOM peakiuu (Maccbl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTAa PEAKLMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MM MTPOTYKTOB PEAKIINN).

Kuciopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenbHble OQHOATOMHBIE CHHUPTHL. METaHON M 3TaHOJ: CTPOEHHUE,
bu3nYecKue W XUMHUYECKHE CBONCTBA (peakiuu ¢ aKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHuE), NpuMeHeHue. BoaopojHbie CBA3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOT0aTOMHBIC CIIUPTHI. ITUIICHTIIMKOIb U TIUIICPUH: CTPOEHUE, (HU3UIECCKUE
U XUMHUYECKHE CBOHCTBa (B3aUMOJICUCTBHME CO IIECJIOYHBIMU MeETalaMu,
KaueCTBEHHAs] peaklus Ha MHOTOATOMHBbIE CHUPTHI). [leficTBue Ha opraHuzm
yesnoBeka. [[pumeHneHne riaunepruHa U STUJICHTITUKOJIS.

@deHoN: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenona.

Anpaerunpl U Kemowusl. DopManbAeryjl, ALETAIBICTHA: CTPOCHHUE,
dbu3nyeckre U XUMUYECKUE CBOMCTBA (pEaKIMu OKHUCIEHUS U BOCCTAHOBJICHMS,
KauEeCTBEHHBIC PEAKIINN), IOJIyYEHUE U IPUMEHEHUE.

OIHOOCHOBHBIE TIPeIeNIbHBIC KAPOOHOBBIE KUCIOTHI. MypaBbUHAS U YKCYCHAs
KHCJIOTBL: CTPOEHHE, (PU3NYECKUe U XMMUUYECKUE CBOICTBA (CBOMCTBa, 0OIIME IS
KJIacca KUCIIOT, peakiust dTepruduKaiym ), mojiydeHue u npumenenue. CreapuHoBast
Y OJICMHOBAs KUCIIOTHI KaK MPE/ICTABUTEIN BBICIITUX KAPOOHOBBIX KUCIOT. Mblia KaKk
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JeHCTBHE.

CrnosxHble 2(pUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCTOT. [ MAPOIN3 CIIOKHBIX
adupoB. Kupsl. ['uaponus xupoB. IIpumenenue xupoB. buonmorunueckas poib
KUPOB.

VYreBoibl: cOCTaB, KJlacCU(PUKaLKS YIIIeBOI0B (MOHO-, AU- ¥ TIOJIUCAXAPUIbI).
['moko3a — TPOCTEUIUK MOHOCAXapwl: OCOOEHHOCTH CTPOCHHS MOJIEKYIIHI,
bu3nYecKrue 1 XMMUYECKUE CBOMCTBA (B3auMojaeicTBue ¢ ruapokcuaom meau(ll),
OKHUCJIEHHME aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE,
OpOo’KEeHHE TIIOKO3bI), HAXOKJIECHUE B IPUPOJIE, MPUMEHEHHE, OMOJIOrHYecKast poJib.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupoaHbie nmoimMepbl. CTpoeHue Kpaxmalia u
nemnono3bl. du3nveckue W XMMHUYECKHME CBOMCTBAa Kpaxmana (THUApPOIH3,
KAueCTBEHHAs PEaKLUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUsI BEIIECTB M MX IPEBPALICHUI:
MpOBE/ICHNE, HAONIOACHUE M ONUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUHM OJIHOATOMHBIX CIHUPTOB (OKUCJIEHUE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aMMOJACHCTBUE TIUIEPUHA C



ruapokcusiom menu(Il)), anprerugoB (OKUCIEHNEe aMMUAYHBIM PACTBOPOM OKCHAA
cepeopa(l) m rumpoxcumom Mmemu(ll), B3amMopmelcTBHE Kpaxmalia C HOJIOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIJIOTHI.

Pacuérurle 3amaqn.

Bblunciennss MmO ypaBHEHUIO XUMHUYECKOM peakiuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIU MPOJYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcoziepKallie OPraHu4eCKUE COCTUHEHUSI.

AMUHOKHCIIOTHI KaK aM(OTepHbIe opraHudyeckue coeanHenus. dusnueckue u
XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha TpUMEpe TiulMHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku kak mTpuUpOJHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHusa. [lepBuunas,
BTOPHUYHAS U TPETUYHASI CTPYKTypa 0eIKoB. XMMUYECKHUE CBOMCTBA OEIKOB:
TUJPOJIN3, IeHaTypallusl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

DKCIEepUMEHTATbHBIE METO/IbI U3yUEHHUS BEILIECTB U UX MPEBPAIICHUI:
HaOJI0ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB MPH
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCIIKOB.

BricokoMoJ1eKyJISIpHbIE COeINHEHNS

OCHOBHbBIE MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3AIINK, CPEAHSIS MOJICKYIsIpHas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUNW —
MOJMMEPU3ALMS U TTOJIMKOHICHCALIHS.

DKCIepUMEHTATbHBIE METO/IbI U3YyUCHUS BEILIECTB U UX MPEBPAIICHUMN:
O3HAKOMJICHUE ¢ 00pasiamMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBS3EU ITPU U3YUYECHUU OPTAHUYECKON XUMUHU B
10 xi1acce OCymIeCTBISIETCS Yepe3 UCITOIH30BAHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX
MOHSATUM, TaK U TOHSITUH, SBIISIIOIIUXCS CUCTEMHBIMU JIJII OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO0mue ecTecTBEHHO-HAYUYHbIC TTOHSATHS: SIBICHUE, HAY4YHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHaJM3, CUHTE3, KiacCHU(UKAIMs, NEePUOJUIHOCTh, HAOIIOIEHNE,
M3MEpPEHUE, DKCIEPUMEHT, MOJECIIMPOBAHUE.

@usnka: MaTepus, DSHEpPrus, Macca, arToM, DJJEKTPOH, MOJEKYJa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.



buonorus: kierka, opraHusM, Owocdepa, OOMEH BEIIECTB B OpraHHU3ME,
(doTocuHTE3, OHMOJIOTHUECKH AaKTHBHBIC BelIecTBa (OCNKH, YTICBOIBI, JKUPHI,
(bepMeHThI).

[eorpadusi: MUHEpabl, TOPHBIE TOPOJBI, IOJIE3HBIE UCKOMAEMBIE, TOILIHBO,
pecypchl.

TexHonorws: THIEBBIE MTPOAYKTHI, OCHOBBI PAIMOHATBHOTO MUTAHUS,
MOIOIIHME CPENICTBA, JICKAPCTBEHHBIE M KOCMETUYECKUE Mpenaparbl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbBI XUMHHU

XUMHUECKHUH 31eMeHT. ATOM. SIIpo aToMa, U30TOIBI. DJIEKTPOHHAS 000I0UKa.
DHepreTUYecKre YPOBHHU, MOIYPOBHU. ATOMHBIC OpOUTay, s-, P-, d- 3JCMEHTHI.
Oco0OeHHOCTH pachpeesieHHs] JIEKTPOHOB MO OpOUTAsIM B aToMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpALUS AaTOMOB.

[Tepunonnueckuii 3akoH u [lepuoanueckas cucteMa XMMHYECKUX JIEMEHTOB /.
N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKoHA M lleproanueckoil cuCTEMbl
xuMuueckux sneMeHtoB . M. MenzaeneeBa ¢ COBPEMEHHOU TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHUMHYECKUX DJJIEMEHTOB U
oOpa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPyNmaM U TEepUOaaM.
3HaYeHue MepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIBl XWMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJSIpHAsi U MOJSpHAs, WOHHAs, METajuinueckas). MexaHu3Mbl
oOpa3oBaHUs KOBaJICHTHOM XUMHUYECKOI CBS3U (0OMEeHHBII u
JIOHOPHOAKIIECTITOPHBII). Bonoponnas CBS3b. BanenTHOCTS.
DJEKTPOOTPULIATETLHOCTD.

Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MONEKYJIApHOTO M HEMOJEKYJAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

IToHsaTue o0 mucnepcHeIX cucremax. VMICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
Maccosast 107151 BelecTBa B pacTBOpE.

Knaccudukanus HEOpPraHUYECKUX COCAMHEHNN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. |'eHeTHYecKas CBA3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJIEKAIUX K PA3JIMYHbIM KJIaccaMm.



XuMHueckas peaKknmud. KJ'IaCCI/I(bI/IKaHI/IH XUMHUYCCKHUX peaKHI/Iﬁ B
HCOpFaHI/I‘{eCKOﬁ )41 OpI‘aHI/I"IeCKOﬁ XUMUH. 3aKOH COXpAaHCHHUA MACChbl BCHICCTB,
3aKOH COXpPaHCHHA U IIPCBPALICHUA SHCPIUH IIPU XUMHUUYCCKUX PCAKIMAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3nuyHbIX (hakTopoB. OOpaTHUMbIE
peakuuu. XuUMHUYECKOoe paBHOBecHe. MDakTopbl, BIMSIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

OnekTponutnueckas nuccouuanus. CuibHbIe U ciadbie JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasi, HEUTpaIbHas, ETOYHAsl.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HX IPEBPAILCHUIA:
neMoHcTpanus Tabmui «Ilepuoandeckas cucrema xumudeckux siementon [1. U.
MeHnneneeBay, U3ydeHHUE MOJENIEH KPUCTAIIMYECKUX PEIIETOK, HAOIIOJICHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCUAA
BOJIOPOJA B IIPUCYTCTBUU KaTajau3aTopa, ONpPEIeICHUE CPelbl pACTBOPOB BEILECTB
C TTOMOIIIbIO YHUBEPCAIBHOTO UHANKATOPA, PEAKIIMH HOHHOTO OOMEHA), MPOBEACHHUE
MPaKTUYECKON paboThl «BnusHue paznuuHbix (PaKTOPOB HA CKOPOCTh XMMHUYECKOM
pEAKLIUNY.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHUSIM XHWMHYECKMX pPEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM MOHATUS «MACCOBAS AOJIA
BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilonoxenne HemerammoB B Ilepuoguueckort — cucreme
xuMuueckux syeMeHToB J[. M. MenaeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3znyecKkue CBOWCTBA HEMETAIJIOB. AJUIOTPONHS HEMETAUIOB (Ha mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUUYECKHE CBOMCTBA BAXKHEUINIMX HEMETAJJIOB (TaJOT€HOB, CEPhI, a30Ta,
docdhopa, yrmepoga M KpeMHUS) M HMX  COCIAMHEHUU  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. Ilonoxenue merawioB B [lepuoandyeckon cucreMe XUMHUYECKUX
anemenTtoB [I. . MenneneeBa. OcOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000J0YEK
aToMOB MetayioB. OOmue dusznueckue cBoiicTBa MeTawioB. CIjlaBbl METAIIJIOB.
DNEKTPOXUMHUUYECKUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJMi, KalbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUH.

O61mue cnocoObl moiayyeHus MeTawioB. [IpuMeHeHune MeTalioB B OBITY H
TEXHUKE.



ODKCHEPUMEHTAIIBHBIE METOAbl M3Y4YEHHS BEIIECTB U HUX IMPEBPaAlICHUI:
H3yYEHHUE KOJUICKIIUU «MeTaylibl M CIUIaBb», OOpa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJI0JICHUE W ONHCAaHUE JAEMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMNBITOB (B3aMMOJEHUCTBUE THAPOKCHAA AJTIOMHHHUSI C pacTBOpaMu
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuétnpie 3amaun.

Pacuérpl mMaccel BemecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKI[MU BEIICCTB,
pacd€Tpl Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUU, €CIIH OJTHO
13 BEIIECTB UMEECT MPUMECH.

XuMuA M KU3Hb

Ponp xuMum B 00ecCrieYeHUU SKOJIOTMYECKOM, SHEPreTUYECKOW W MUIIEBOM
0€30MacHOCTU, pa3BUTUM MeAUIUHBL. [IOHSITHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[Ipencrapienus 06 OOMIMX HAYYHBIX MPUHITUIIAX MPOMBIIIICHHOTO MOTYyYeHUS
Ba)KHEUIIINX BEIIECTB.

YenoBeKk B MHpE BEIIECTB W MAaTEPHUATIOB: BAXHEHUIIHUE CTPOUTEIBHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MAaTE€pUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl g 3JEKTPOHUKH, HAHOMATEpHUasbl, OPTaHUUYECKHUE U MHUHEPAIbHBIC
ynoOpeHus.

XuMHSIT U 30pPOBbE YEIOBEKA: MpPaBUJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MacHOTO UCIOIb30BaHUs MPENapaToB OBITOBON XUMHUU B
MMOBCEJIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MEXIpPEeIMETHBIX  CBSI3€M TpU  HM3y4YeHUHM  OOmed U
HEOpPraHu4ecKorM XuMHM B 11 Kiacce oCyllecTBIsIETCS Yepe3 UCIOJIb30BaHUE KaK
OOITUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MIOHATUMN, SBIISTFOITIXCSI CHCTEMHBIMHU
JUUIS1 OTJEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSTHS: Hay4dHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHaJu3, CHUHTE3, KilacCudUKauus, TEePUOAUYHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®dusuKa: MaTepus, SHEPrus, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUN YPOBEHB, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MUECKHE BEITUYMHBI M €IUHUIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHm3M, SKocucTema, Owochepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEILIECTB B OpPraHU3Me.



['eorpadusi: MuHEepaiibl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypcehl.

TexHonorus: XuMHU4YeCKasi MPOMBIILUICHHOCTh, METAJLTYPrHUsl, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEpPHUAJIOB, CEIbCKOXO3UCTBEHHOE MPOU3BOACTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpPEenapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IVDIAHNPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOECHHS
OOy4aroNIMMHUCS MPOrpaMM CpelHero ooOimero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeJMETHbIM U MpeAMETHbIM). HaydHo-MeTroauueckoil OCHOBOM  njist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIBTATOB OCBOCHHS MPOTrpaMM CpPEIHEro OOLIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBHMM C CHCTEMHO-ACSATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YpOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HaHUE 00YYaIOUUMUCS POCCUMCKON Ipa)kAaHCKOW UACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPENEIECHUIO; HATUYHE

MOTHBallMM K OOYYEHHIO;  LIEJICHANIPaBICHHOE pa3BUTHE BHYTPEHHUX

yOexAeHU JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTE W HUCTOPUYECKHUX TpaauUuid 0a30BOM HAyKH XUMUHU;
FOTOBHOCTh M  CIOCOOHOCTh OOYYaloIIMXCSI PYKOBOJICTBOBAaThCS B  CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMM YCTAHOBKAMHM, IMPHUCYIIMMHU LEJIOCTHON
CUCTEME XMMHUYECKOro OOpa30BaHMs;, HAJIWYUE MPABOCO3HAHUS HSKOJIOTMUYECKOM
KYJbTYPBI U CIIOCOOHOCTU CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHMS NpeaMeTa «XHMHsD» JOCTUTAKOTCS B
€MHCTBE YYEOHOW M BOCIMTATEIbHON JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU
U HJealaMH POCCHUICKOTO TIpa)KAAaHCKOTo OOILIeCTBa, MPHUHATHIMU B OOIECTBE
HOpMaMHU U MpaBUJIAMHU MOBECHUS, CIOCOOCTBYIOIIMMH IPOIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIUXCA.

JIMYHOCTHBIE PE3YJIbTATBl OCBOEHUS IMpeaMeTa «XUMHUS»  OTPaXKaroT
c(OPMUPOBAHHOCTH ONBITA MO3HABATEILHON U TMPAKTHUYECKON NeATEeIbHOCTH
oOy4Jaronmxcs 1Mo peaju3aliui OPUHITHIX B OOLIECTBE EHHOCTEH, B TOM YHUCIIE B
4YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUs O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY M IMPABOIOPSIKY; MPEICTABIECHUS O COLUMAIBHBIX HOpMax M

npaBuiIax MEKJINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTHU K COBMECTHOU TBOPYECKOM AESATEIbHOCTH IIPU CO3aHUH yUEOHBIX
IPOEKTOB, PEIICHNN YUEOHbIX U 03HABATEIbHBIX 3a/1a4, BHINOJTHEHUN XUMHUUECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTH IMOHMMATh M MPUHUMATh MOTHBBI, HaMEpEeHHS,
JIOTUKY U

apTyMEHTHI IPYTHX TPU aHATN3E Pa3IHMYHBIX BHIOB YI€OHOU JCATEIHHOCTH; 2)

NATPUOTHYECKOI0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUUECKOMY U HAyYHOMY HACJIETUIO
OTEUECTBEHHOM XMMHUHU; YBAXEHUS K MPOIECCY TBOPUECTBA B O0JACTH TECOPUU U
IPAKTUYECKOr0 MPUMEHEHUS! XUMUH, OCO3HAHUS TOTO, UTO TOCTUKEHUSI HAYKU €CTh
pe3ynpTaT  UIMTENbHBIX HAOMIOACHHM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX
MIOMCKOB, TIOCTOSIHHOTO TPyAa YYEHBIX U MPAKTUKOB; MHTEpEca W MO3HABATEIbHBIX
MOTHBOB B IMOJIyYEHUH M TOCIEAYIOUIEM aHaiu3e HMHGPOpMalUU O MNEPEIOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTE€UE€CTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

HPABCTBEHHOI'O CO3HAHMUSA, 3TUYECKOTO MOBEACHUS;, CIOCOOHOCTH OIICHUBATh
CUTyallu, CBSI3aHHBIE C XMMHWYECKUMU SIBICHUSAMH, U NPUHUMATh OCO3HAHHbIE
pellieHusi, OPUEHTHPYSICh Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI W IICHHOCTH;
TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U MOCTYIKA CBOMX TOBAPHILEH C TTO3UIIHIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITHX MOCTYIKOB;

4) popMHUpPOBAHUSI KYJIBTYPHI 310POBBSI:

NOHMMAaHHUS LEHHOCTEH 3/0poBOr0 M 0Oe3omacHoro obpas3a IKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY M
MICUXUYECKOMY 3JI0POBbIO; COOJIIOJIEHUS TMpaBuUjil O€30MacHOro OOpalleHus ¢
BEILECTBAMH B OBITY,

MOBCEIHEBHOM JKU3HU U B TPYJOBOMN AESITEIbHOCTH; MOHUMAHUS IIEHHOCTH MPaBUI

WHIMBHUIYAIBHOTO M KOJUIEKTHBHOTO
0€30MMacHOTO MOBECHUS B CUTYAIUAX, YTPOXKAIOIIMNX 3I0POBBIO M JKU3HH JIOZCH;

OCO3HaHUS OCEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOro BOCIIMTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M JAPYTUX  BHJAX
JeSATEIbHOCTH; YCTAHOBKM Ha AKTUBHOE yYaCTHE B PEIICHUH MPAKTHUYECKUX 3a/1a4
COLIMaJbHON HAMpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUYEHHUI0 NMpodeccuil pa3IuyHoro pojia, B TOM
YHClie Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM M0 XUMHH;, YBAaXEHHS K TPYY,
JIOASIM TPYZa U pe3yJibTaTaM TPYAOBOM JIEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHIMBHAYaJbHOW TpaeKTOpUU oOpazoBaHus, Oyayiied mnpodeccur u



peanu3anuu COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00111eCTBA;
6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:
HKOJIOTUYECKH 1[€JIE€CO00Pa3HOr0 OTHOIICHUS K MIPUPOE, KAK UCTOUHHUKY
CYIIECTBOBAHMS >KU3HM Ha 3eMJie; MOHUMaHUs TIJIO0AJbHOIO  XapakTepa
AKOJIOTHYECKUX MPOOIIeM, BIUSHUS
DKOHOMHMYECKUX IPOLECCOB HA COCTOSHHE NPUPOJHOM M COLHUAIBHOW CpEIIbI;
OCO3HAHMS HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTKEHUN XUMUH JIJIS
pELIECHHs] BOIPOCOB PAllMOHAIIBHOTO IPUPOIOIOIB30BAHUS; AKTUBHOTO
HENPUATHSL JEUCTBUN, IPUHOCIIIUX BpEl OKpYKarolleH MPUpPOJHOU
cpeze, yMEHUS TPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJIOTMUYECKUE MTOCIEICTBUS
MPEINPUHUMAEMBIX ACUCTBUN U MPEAOTBPAIATh UX; HAIUYUS PA3BUTOIO
DKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTUUYECKOU KYJIbTYPBI, OIIbITA
NEATEIbHOCTH DKOJIOTUYECKOM  HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B MTO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIILHOM
MpaKTUKe, CIOCOOHOCTU 151 YMEHUS AKTUBHO  IIPOTUBOCTOSITH
U7C0JI0TUN XeMoPoOuu;
7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:
c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKW M OOIIECCTBEHHOM MPAKTUKW; TIOHUMAaHUs crenuuku
XUMUHM KaK HayKH, OCO3HaHUsI €€ posiu B GOPMUPOBAHUU PALIMOHATIEHOTO HAYYHOTO
MBIIJICHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTaBICHUSI 00 OKPYKAIOIEM MHUPE KakK O
€OMHCTBE MPUPOJABI U YEJIOBEKAa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEM U
pelieHry mpooJieM COXpaHEHUs MTPUPOTHOTO PABHOBECHS; YOSKIEHHOCTH B 0CO00M
3HAYUMOCTH XUMHH JJIsI COBPEMEHHOW IMBWIM3AILMU: B €€ T'YMaHUCTHUYECKOU
HAIPaBJICHHOCTH ¥ BAYKHOU POJIH B CO3/IAaHNM HOBOM 0a3bl MaTepUATHHOU KYJIBTYPHI,
pEIICHUH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPbEBOM,
HPHEPreTUYECKOM, MHILNEBOM U HKOJOTMYECKOM O€30MacHOCTH, B pa3BUTHHU
MEIUIIMHBI, 00ECTICUCHUH YCIOBHUI YCIIEITHOTO TPYyAa U 9KOJIOTHYeCKr KOM(POpTHOH
YKU3HH KaXKJI0TO WICHA OOIIECTBA; ECTECTBEHHO-HAYYHON IPaMOTHOCTH: TTOHUMAaHUS
CYIIHOCTH METOJOB TO3HAHUS, MWCIOJb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIOJIL30BaTh TOJy4yaeMble 3HAHUS JUIS aHajdu3a U OOBSICHEHHUS
ABJICHUI OKPYKAIOIIET0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS J1€J1aTh
000CHOBaHHBIE 3aKJIFOUCHHSI HA OCHOBE HAYyYHBIX (DaKTOB M UMEIOIIUXCS TAHHBIX C
LEIbI0 TMOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTHM CaMOCTOSITEIIBHO
UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJIs1
penieHus MpoOJIeM B pealTbHBIX JKU3HEHHBIX CUTYAIUIX; HHTEpeca
K O3HAHUIO U UCCIIEI0BATEIICKON IESITETbHOCTH;



TOTOBHOCTH M  CIIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAHMH 10 XUMHH B
COOTBETCTBHH C )KH3HCHHBIMHU IMOTPEOHOCTSIMH; WHTEpeca K OCOOCHHOCTSIM TPy/ia B
pasnuYHBIX cepax MpoPpecCHuOHATBHON
JCSITETTbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpenMeTHbie pe3yJibTaThl OCBOCHHUSI YUEOHOro mpeamMera «XHUMHs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HaYMMBbIC TSI dhopmMupoBaHUS MHPOBO33PEHUS oOydJarommxcs
MEXIMCIUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIE TOHSATHS, OTPaXKAIOIIUE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U cOeludUKy METOAOB IO3HAHMUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SBJICHUE,
MPOIIECC, CUCTEMa, HayYHBIN (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeOBaHUe, HAOIIOJACHUE, H3MEPEHHE, JKCICPUMEHT U ApyTrue);
YHUBEpCAIbHBIE Yy4YeOHBbIC JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
pEryIsTUBHBIE), o0ecreunBarone GopMUpOBaHUE PYHKIMOHAIBHOW IPAMOTHOCTH
1 COITMAJIbHON KOMIICTECHIIUHA 00YYarOITUXCS;

CIIOCOOHOCTH 00yYarIIMXCs HCII0IL30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHBIC yueOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpenMeTHble pe3yJdbTaThl OTPaXXalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICCTBUSIMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU
HeCTBUAMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOATENLHO  (OPMYJIUPOBATh HM  aKTyaIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh; OMNPENCNATh IEIU JeATeIIbHOCTH, 3ajJiaBas
napaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTh PE3YyJIbTAaThl ACSATEIbHOCTU C MOCTABJICHHBIMU ILEJSIMU;

WCIIOJI30BaTh MPU OCBOECHUU 3HAHUN MPUEMBI IOTHYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU TMOHATUM U yCTAHABIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TTOHATHUS I OOBSICHEHHS OTACIBbHBIX (PAKTOB U
SIBJICHUU

BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KJlacCU(pUKAITUN BEIIECTB U
XUMHUYECKUX PEaKlMil; yCTaHaBIMBAaTh NMPUYMHHO-CJIEJACTBEHHBIC CBSI3H MEXKIY
WM3y4yaeMbIMHU SBJICHUSIMU; CTPOUTH JIOTHYECKHE PACCYXKJICHUS (MHIYKTHUBHBIC,



JNEAYKTUBHBIE, 1O aHAJIOTMH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSIX, (POPMYIUPOBATH BBIBOBI U 3aKIIOYEHUS; TIPUMEHSTh
B TIpOIlecCe TMO3HAHUS, HWCIOJIb3YEMble B XHMHH CHMBOJUYECKHAE (3HAKOBBIC)
MOJIENIA, TMPeoOpa3OBBIBATH MOJICTbHBIC TPEICTABICHUS — XHMHYCCKUN 3HAK
(cMMBOJT) AJIEMEHTA, XUMUYecKast (opMyJia, ypaBHEHHE XUMUUECKOU peaKIuu — IPU
pelieHur Y4eOHBIX TO3HABAaTEIbHBIX U TPAKTUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIC MOJICTHHBIC TPEICTABIICHUS VISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 6a30BbIe HCCIIETI0BATEIbCKHE AeiCTBHS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUICCKUX
peakuuii; GopmynupoBaTh LETM U 3aJayd  UCCIEOBaHUS, HCIOIb30BaATh
MOCTABJICHHBIC W CaMOCTOSATEIHFHO CGHOPMYIMPOBAHHBIE BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJIT (DOPMHUPOBAHMS THIOTE3BI IO ITPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKIICHUH; BJIaJIETh HABBIKAMHU CAMOCTOATEIHLHOTO
TUTAHUPOBAHUS U TPOBEJCHUSI YUCHUUYECKUX SKCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yMEHHsI HaOIIO/IaTh 32 XOJOM IMPOIECCa, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, GOpMyIUPOBaTH 0OOOIICHHS U BHIBOIBI OTHOCHTEIIBEHO TOCTOBEPHOCTH
pPE3YJIbTaTOB MCCIICIOBAHUS, COCTABJIATh OOOCHOBAHHBIM OTYET O MPOJEIIAHHOMN
paboTe; MpUOOpETaTh OMBIT YYCHUYECKOW HCCISAOBATEIbCKON M IMPOSKTHOM
NEATeILHOCTH, POSBIIATEH CIIOCOOHOCTH M TOTOBHOCTD K CAMOCTOSITEIIHBHOMY TTOUCKY
METOJIOB PpEIICHUS TMPAKTUYCCKUX 3a7ad, NPUMCHCHHIO Pa3IMYHBIX METOOB
MO3HAHUS.

3) pabora ¢ nHpopManueii:

OpPHUEHTHUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX WH(OpMAIUH (HaydHO-
MOMyJsipHasl JIMTepaTypa XWMHUYECKOTO COJIepKaHUs, CIPAaBOYHBIC TOCOOUS,
pecypcbl MHTepHETa), aHamM3upoBaTh MHPOPMAIIUIO PA3IUYHBIX BUIOB U (Hopm
MIPE/ICTaBIICHNUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATHh PA3IMYHBIC METOJBI MPU TOWCKE U
orbope wuH(pOpMAIMK, HEOOXOJAMMOW IS BBHITIOJHEHUS Y4YeOHBIX 3ajad
OMPENENEHHOTO THUIA; MPHOOPETaTh OMBIT HCIIOJIB30BAaHUS HH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTMA M Pa3JIMYHBIX ITOMCKOBBIX CHCTEM; CaMOCTOSTEIIbHO BBIOMPATH
onTUMajbHyI0 (GopMy mnpeacraBieHus uHopMauun (CXembl, Trpadukw,
TUarpaMMbl, TaONWIBI, PUCYHKA W JAPYTHE), UCIOJH30BAaTh HAYYHBIA S3BIK B
KayecTBE CpeACTBa MpH paboTe C XUMHYECKONW HH(pOpMAIMel: MNPUMEHSThH
MEXIpeaMeTHbIC (pu3nueckue 1 MaTeMaTUYeCKUe) 3HaKU U CUMBOJIBI, (DOPMYJIBI,



ab0peBuaTypbl, HOMEHKJATypy; HUCIOJb30BaThb M IpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJE IUAJIOTa W/WUITN
JUCKYCCUM,  BBICKAa3bIBaThb  HJAEH, (POPMYIMpPOBaTH CBOM  IPEMJIOKEHUS
OTHOCHUTEJIbHO BBINIOJHEHUS NPEUIOKEHHOM 3a7auu; BBICTYIIATh C Mpe3eHTaluei
pe3yJabTaTOB MO3HABATEIBHON JESATENBHOCTH, MOJYUYEHHBIX CAMOCTOSITENIBHO HIIU
COBMECTHO CO CBEPCTHHKAMHU IIPU BBIMIOJHEHUH XUMHUYECKOTO JKCIEPHUMEHTA,
IPAKTUUECKOM paboThl IO HCCIENOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peanu3anMu y4yeOHOro MNpoeKTa U (OpPMYIUPOBATH BBIBOABI MO pe3yibTaTaM
POBEAEHHBIX HCCIETOBAHNN TyTEM COTIIACOBAaHMS MO3UIMI B X0/1€ 00CYKIEHUS U
0OMEHAa MHEHHSIMU.

OBgi1ajieHHe YHHBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOATENbHO IUJIAHUPOBaTh M OCYILIECTBISATH CBOI IO3HABATEIBHYIO
NeSTENIbHOCTb, ONpenessss €€ Lenu W 3aJauyd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpEAJaraéMblil ajJropuT™M JEUCTBUN TpHU
BBINIOJIHEHUHM YYEOHBIX W HCCIEIOBATEIbCKUX 3a/lay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN €rnoco0 MX pelIeHHs C YYETOM MOJYyYEHHUS HOBBIX 3HAHUU O
BEUIECTBAX M XUMHUYECKHX peakUusX; OCYIIECTBISATh CaMOKOHTPOJIb CBOEH
JIeSITEIbBHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OpraHuyeckass XUMHS»
OTpaXXaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH O XHUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, POJIM XUMHUHU B IO3HAHHUU SIBIICHUN IPUPOJIBIL,
B (OpPMUPOBAHUM MBIIUICHUS W KYJbTYpPhl JUYHOCTH, €€ (YHKIIMOHAJIbHOU
IPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHUs MPaKTUUECKUX 3a/ad U IKOJOTUYECKHU
000CHOBaHHOTO OTHOIIICHHSI K CBOEMY 370POBBIO W MPHUPOIAHOU CpENe; BIIAJICHUE
CUCTEMOM XMMUYECKUX 3HAHUW, KOTOPas BKJIIOYAET: OCHOBOIOJIATAIOIINE TOHATUS
(XMMUYECKHM DJIEMEHT, aToM, »JJIGKTPOHHas 000JI0YKa aroma, MOJEKyJa,
BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHad
dopmyna (pa3BEpHyTas U COKpamiéHHasi), MOJb, MOJISIpHAsT Macca, MOJISAPHBINI



00BEM, YTIEPOJHBbIN cKeneT, (yHKIMOHAIbHAs TpYIa, paauKkal, H30Mepus,
MU30MEPBI, TOMOJIOTUYECKUN PN, TOMOJIOTH, VYIJIEBOJOPOABI, KHUCIOPOA U
a30TCOZEpXKAIllMEe COCIUHEHUS, MOHOMEp, TOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCAMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa, 3aKkoH coxpaHEHUS! MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUI S3bIK XWMHH; MHUPOBO33PECHUECKHE 3HAHUS,
JeXalue B OCHOBE IOHUMAHMUS MPUYMHHOCTH U CUCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEICHUS O CBOWCTBAaX, COCTAaBE, MOJYYCHHH U
0e30MacHOM HCIOJb30BAHUU BAXKHEUIIUX OPraHUYECKHX BEUIECTB B OBITY H
MPAKTUYECKON EATEIbHOCTH 4YeNIOBeKa; C(HOPMUPOBAHHOCTh YMEHUU BBISIBISTH
XapakTepHbIC MPU3HAKU MOHITUH, yCTaHABIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAThH
COOTBETCTBYIOIIME TMOHATHS IPU ONKHCAHUU COCTABA, CTPOCHUSA U IPEBPALICHUI
OpraHUYECKUX  COCAMHEHWH; CPOPMUPOBAHHOCTH YMEHUW  HMCIOJIb30BATh
XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJICHUSI MOJICKYJISIDHBIX W CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaliéHHON) (POpMya OpraHMYECKHX BEIIECTB M YpPaBHEHUI
XUMUYECKUX PEAKINN, U3rOTABIMBATh MOJEINU MOJIEKYJ OPTaHHMYECKHX BEIIECTB
I WUIIOCTPAMM  UX  XMMHYECKOTO M IPOCTPAHCTBEHHOTO  CTPOECHUS,
c(hOpMUPOBAHHOCTh YMEHHUM YCTAHABIMBATH MPUHAIJIEKHOCTh HU3YUEHHBIX
OpPraHUYeCKUX BEIIECTB [0 HUX COCTaBy M CTPOCHUIO K OINpeaeIEHHOMY
KJIacCy/Tpynne CcoeauHeHUuN (YIJIEBOJOPOJbI, KHCIOPOJ | a30TCOICpKalue
COCIIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCIWHEHUs), JaBaTh WM Ha3BaHUS II0
cucremarnuecko HomeHkiarype (IUPAC), a takke OpUBOAUTL TPUBUAILHBIC
Ha3BaHUS OTJACIbHBIX OPraHUYECKUX BEIIECTB (STWJICH, NPOIMWIICH, AalleTUJICH,
ATWJICHTJINKOMb, TIUIEPUH, (PeHOm, dopManbiaerui, aneraiblerull, MypaBbHHAs
KHUCJIOTA, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTAa, CTEAPUHOBAS KUCJIOTA, TII0K03a,
bpyKTO3a, KpaxMall, eJIII0J103a, TIUILHH); ChOPMUPOBAHHOCTb YMEHUS ONPESTIsATh
BUJIbI XUMHUYECKOM CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSTh TOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux Bemiects A. M. byTiepoBa ajis 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MAacChl BEILECTB;
chOpMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, (PUBHUECKHUE U
XMMHUYECKUE CBOMCTBA THUIHYHBIX MPEJICTABUTEICH Pa3IUYHBIX  KJIACCOB
OpraHUYeCcKuX BellecTB (MeTaH, dTaH, TUJIEH, IPOIUIICH, alleTHIIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 6eH30J1, METaHOJ, TAHOJI, STUICHTIUKOIb, TTUIEPUH, (PEHOI,
aleTalibJerul, MypaBblHasl U YKCYCHAsi KUCIOThI, TJIFOKO3a, KpaxMall, [eJUII0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATh T€HETUUYECKYIO CBA3b MEXKIYy HHUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMMHUYECKMX PEAKIUHd C UCIOJIb30BAHUEM



CTPYKTYPHBIX (hopMyJsT; cPOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOUHUKH
YTIEBOAOPOAHOTO ChIpbsl (He)Th, MNPUPOJHBIA Tra3, Yroyb), CHOCOOBI HX
nepepaboTKh U MPAKTHUYECKOE TMPUMEHEHHE TMPOJIYKTOB  MEpepadOTKH;
c(OpMUPOBAHHOCTh YMEHUI POBOIUTH BBIYUCIICHHUS 10 XUMUYECKUM YPABHEHUSIM
(Macchl, 00bEMA, KOTUYECTBA MCXOJHOIO BEHIECTBA WJIM NPOJYKTa PEAKIHH IO
U3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB WIIU
IPOAYKTOB peakiuu); ChOPMUPOBAHHOCTh YMEHUHN BIaJE€Th CUCTEMOW 3HAHUI 00
OCHOBHBIX METOJIaX HAyYHOI'O MO3HAHMS, UCHOJIb3YEMBIX B XUMHUHU IPU U3YYECHHUH
BEIIECTB M XUMHUYECKUX sBJICHUN (HAOMIOJEHUE, HU3MEpEHUe, HKCIIEPUMEHT,
MOJIEJIMPOBAHHUE), UCIOJIb30BaTh CUCTEMHbIE XMUMUYECKUE 3HAHUSA JUISl MPUHATHUS
pElICHU B KOHKPETHBIX U3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEUIECTBAMHU U UX
IPUMEHEHUEM; COPMUPOBAHHOCTh YMEHMH COOJIOAATh MpaBHJIa IOJb30BaHUS
XMMHUYECKON mocynoil u 1abopaTopHbIM O0OpYyJOBaHMEM, a TaKXe IpaBuia
oOpalieHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB; C(OOPMUPOBAHHOCTHh YMEHHI MJIaHUPOBATH U
BBITNOJIHATh XUMUYECKHUI 3KCTIEPUMEHT (IIPEBPALLICHUS] OPraHUYECKUX BELIECTB MPU
HarpeBaHuH, MTOJIYyYEHUE 3THIICHA U U3yYECHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU
OpraHUYeCKUX BEILIECTB, JeHaTypalus OeJKOB NpU HArPEBaHUHU, LIBETHBIE PEAKIIUU
OEJIKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKU 0€30MacCHOCTH MpHU OOpaIeHUH C
BEUIECTBAMH U Ja0OpaTOPHBIM O0OPYIOBaHUEM, MPEACTABIATh PE3YJbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3amuch ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii W (GOpMyIHMpPOBATH BBIBOJABI HA OCHOBE J3THUX PpE3YJIbTaTOB;
COPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  AHAJU3UPOBaTh  XUMHUYECKYIO
uHGOpMAIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOii
uHpopManuu, IHTepHeT U ApyTux);

chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOaTh  IpaBUJia  JKOJIOTHYECKU
1eJIeCO00pa3HOro0 TMOBEACHUA B OBITY M TPYIOBOW JACSITEIBHOCTH B IEJSAX
COXpPAaHEHMsS CBOErO 3J0POBbS M OKPYKAIOLIEW NPUPOJHOM Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBHS Ha >KUBBIE OPTraHU3MBl ONPENEIEHHBIX OPTraHUYECKUX
BellecTB, MoHUMas cmbica nokazatens [IJIK, mosicuaTre Ha mpumepax crocoObl
YMEHBUIEHUS W NPENOTBPALICHUS HMX BpPEIHOTO BO3JACHCTBHA HAa OPraHu3M
YelioBeKa; JJIi O0y4aroluxcs C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 30POBbS:
YMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEILECTB
U XUMHUYECKUX SIBIICHUMU; JIJISl CJIENBbIX U CIA0OBUASIIMX OOYyYaroUIuXcs: yMEHUE
WCITIOJIB30BaTh pebe(HO-TOUCUHYIO cucTeMy oOo3HadueHui JI. bpaiins nms 3amucu
XUMUYECKUX (HOPMYII.



11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OOmas u HeopraHuyeckas
XUMUS» OTPaXKAIOT:

cOPMHPOBAHHOCTh  NPEJICTABIICHUNA: O XHUMHUYECKOW COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIM XUMUHU B TIO3HAHUY SIBICHUI TIPUPO/IBI,
B (OpPMHpPOBAHWM MBINUICHUS W KYyJbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBLHON
I'PaMOTHOCTH, HEOOXOUMOM JIs pelIeHusl MPAKTUUECKUX 3a7a4 U IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W MPUPOJIHON Cpeie; BIaJcHUE
CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE TTOHATHS
(XMMHYECKUH 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- AJIeKTPOHHBIC OPOMTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM, BAJIGHTHOCTD, 3JIEKTPOOTPUIIATEILHOCTD,
CTEMCHb OKHUCIICHUS, XUMHUYECKasi CBSI3b (KOBaJECHTHAs, MOHHAs, METAJJIMYecKas,
BOJIOPOJIHAS ), KPUCTAIIIMYECKAsT PEIIETKA, TUIIBI XUMUYECKUX PEaKIvii, pacTBop,
AIEKTPOJIUTHI, HEANEKTPOJIUTHI, SJIEKTPOJUTUYECKAs AUCCOIMALNS, OKHCIHTEIND,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaKIMH, XUMHUYECKOE DPaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHUS DJIEKTPOJUTUUECKON TUCCOIMUALINM, TEPUOIUYECKUN
3akoH /. 1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIlCHUS] JYHEPTHMM NPU  XUMUYECKUX  pPEaklMsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHMMAHUS  MPUYMHHOCTM M CHUCTEMHOCTH  XHMHMUYECKUX  SIBJICHUH,
(haKTOJIOTHYECKHE CBEICHUS O CBOMCTBAx, COCTaBe, MOJYYEHUH U Oe30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
JEATEeIIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISITh XapaKTEPHbIE MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aWMOCBSI3b, UCIOJIB30BATH COOTBETCTBYIOIIUE MOHSITHUS MPHU
OMHMCAHUKM HEOPTaHWYECKHX BEIIECTB W WX MPEBpaIieHUi; cHOPMHUPOBAHHOCTH
YMEHUM UCIOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY JJIsI COCTaBiieHUs Gopmyl
BEIIIECTB U YPAaBHEHUI XUMHUYECKUX PEAKIIUHA, CUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) wu TpuBMaibHblE Ha3BaHUS OT/ACIIbHBIX HEOPraHMYECKUX BEIIECTB
(yrapHslil ra3, yriieKMcIblid ra3, aMMUak, raméHas U3BeCTh, HEramcéHasi u3BeCTb,
NUThEBAsE COJIa, MUPUT U Jpyrue); cHOPMUPOBAHHOCTH YMEHHUU OINpEesiTh
BAJICHTHOCTh U CTEMEHb OKHUCJICHUS XUMHYECKHX OJJIEMEHTOB B COCIMHEHHUSX
pa3IMYHOTO  COCTaBa, BHUJ XUMHUYECKOW CBsI3UM  (KOBaJE€HTHas, HWOHHAasi,
MeTaJJIMYeCcKasi, BOJAOPOJHAsI) B COCIMHEHUAX, TUIl KPUCTAUIMUECKON PpPEIIETKU
KOHKPETHOTO BeLIECTBa (aTOMHasl, MOJEKYJIApHas, WOHHAs, MeTaJUIM4ecKas),
XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAHMUECKUX COCAMHEHU;



c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIHIECTB MO WX COCTAaBy K ONpeNeNEHHOMY Kiaccy/rpymre
COEIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJLIbI, OKCHUJIbI, OCHOBAHMUS,
KHCIIOTBI, aM(OTepHbIE THUAPOKCHIBI, COJH); CHOPMHUPOBAHHOCTHL yMEHUH
packpeiBaTh  CMbICH  nepuoauyeckoro 3akoHa JI. M. MengeneeBa wu
JIEMOHCTPUPOBATH ero CUCTEMATU3UPYIOLLYIO, O0OBSCHUTEIIbHYIO 51
MPOTHOCTHYECKYIO (PyHKIMU;  CcHOPMHUPOBAHHOCTh YMEHHH XapaKTEpPHU30BaATh
ANIEKTPOHHOE CTPOCHUE aTOMOB XHUMHYECKHX JJEMEHTOB 1|—4 mnepuosoB
[Tepuoanueckon cucreMbl XuMuueckux 3iaemMeHToB 1. 1. MenneneeBa, ucnosb3yst
MOHSATHS «S-, P-, dIJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHUY», OOBSICHITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUUYECKHUX JIEMEHTOB U X COCAMHEHUM 10
nepuosiam u rpynnam [leppoanyeckon cuctemMbl XUMHYECKHUX 3i1eMeHTOB J[. U.
MenpeneeBa; copMUPOBAaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XAMHUYECKUE CBOWCTBA HEOPraHMYECKMX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIAY HEOPraHMYECKUMHU
BEIIECCTBAMU C MOMOIIBIO YPABHEHHUM COOTBETCTBYIOLIUX XUMHUUYECKHUX PEAKIUU;
chOpPMHUPOBAHHOCTh YMEHHUS KIACCU(UIUPOBATH XUMHYECKHUE PEAKIUU TI0
pPa3JIMYHBIM TPU3HAKaM (YUCIYy M COCTaBy PEardpyrollux BeEIIEeCTB, TEIIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTENEHEH OKUCICHMS DJIEMEHTOB, OOpaTUMOCTH
peakiuM, Y4YacTHIO Karanu3aTtopa); Cc(HOpMUPOBAaHHOCTh YMEHHH COCTaBISATH
YPaBHEHHUSI PEAKUUN pPa3JIMYHBIX THUIIOB, MOJIHBIE W COKpAIIEHHBIC YPaBHEHHS
peakIuii HOHHOTO 0OMEHA, YUUTHIBAsl YCJIOBUS, ITPU KOTOPHIX ITH PEAKIIUUA UYT A0
KOHIIA;
c(hOpMHUPOBAHHOCTH YMEHUU MPOBOJIUTh PEAKIWH, MOATBEPKAAIOIINE
Ka4E€CTBEHHBIN COCTAaB PA3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, pACIIO3HABATH
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUECKHUX
BEIIECTB; CPOPMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTb
OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi MOCPECTBOM COCTABJICHUS SJIEKTPOHHOIO OanaHca
ATUX peaKkIiuii; cOPMUPOBAHHOCTh YMEHUN OOBACHITH 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKOHN PEaKIMH OT Pa3InNuHbIX (PaKTOPOB; XapaKTep CMEIICHUS] XUMUIECKOTO
paBHOBECHS B 3aBUCMMOCTU OT BHEIIHETo Bo3jelcTBus (mpunmun Jle Illarense);
c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XUMHUUYECKHUE TTPOIIECCHI, JISHKAIHE B
OCHOBE MPOMBIIUIEHHOIO TOJYYECHUSI CEPHOM KHUCJIOThl, aMMHAaKa, a TaKKe
chOPMHPOBAHHOCTh TIPEACTABICHUA 00 OONMX HAYYHBIX MPUHIUIAX W
HKOJIOTHYECKUX TMpoOJieMax XUMHUYECKOTO MPOU3BOJACTBA; CHOPMHUPOBAHHOCTH
YMEHUN IPOBOJUTH BBIYMCIIEHUSI C MCIIOJIb30BAHUEM MOHATHUS «MAaccoOBasl HOJIS
BEII[ECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUN Ta30B MPH XUMHUYECKUX PEAKIIUIX,



MaccChl BEIIECTBA WM 00bEMA Ta30B 10 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMHU BEILECTB, TEIUIOBOTO 3(deKTa
peaknuu Ha OCHOBE 3aKOHOB COXPAaHEHHWS MAacChl BEIIECTB, MPEBpAIICHUS U
COXpaHEHHUs JHEPruu; CPOPMUPOBAHHOCTH YMEHHA COOMIOAATh  IpaBUiIa
MOJIb30BAHUSI XUMHUYECKON MOCyA0i U JabopaTOpHBIM O0OpYAOBaHHEM, a TaKXKe
nmpaBuia OOpallleHUsi C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUAMH IO
BBITIOJTHCHUIO J1a00PATOPHBIX XUMUYECKHUX OMBITOB; CHOPMHPOBAHHOCTh YMEHUI
IJIAHUPOBATh M BBHITIOJNHATH XUMHUYECKHH SKCIEPUMEHT (pa3jioKeHUE MEePOKCHIA
BOJZIOPOJIa B IPUCYTCTBUU KaTalu3aTtopa, onpeereHrue Cpeibl paCTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOpPA, BIHMSHUE Pa3IUYHBIX (PAKTOpOB Ha
CKOPOCTh XUMHYECKON pEaKIuu, PEeaKIMu HOHHOTO OOMEHa, KadeCTBCHHBIC
peakiuu Ha cyibdaT-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS, PEIIICHHE
OKCIIEPUMEHTAJIBHBIX 3afad 1o Temam «Metamwtey u  «Hemeramis») B
COOTBETCTBHH C IMPABHJIAMH TEXHUKH 0€30ITaCHOCTH IPH OOPAIIEHNUH C BEIIECTBAMH
U J1a0opaTOpHBIM O0OpPYJIOBAHHEM, IMPEACTABIATh PE3YJIbTAThl XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3aluCH YpaBHEHUW COOTBETCTBYIOIIMX PEAKIUN U
dbopMyIMpoBaTh BBIBOJABI HA OCHOBE ATHX PE3yJbTaTOB; CHOPMHPOBAHHOCTH
YMEHUN KPUTHYECKH aHATU3UPOBATH XUMHUUYECKYIO0 HH(OPMAITHIO, TTOTYyJaeMyIO U3
pa3HBIX HCTOYHUKOB (CPEICTBA MaCCOBOM KOMMYHUKAITMH, IHTEpHET U APYTHX);
chOpPMUPOBAHHOCTh  YMEHUW  COOIOAaTh  IpaBUJia  AKOJOTHYCCKH
LEJeCO00pa3HOro MOBEAECHUS B OBITY W TPYAOBOW JEATENBHOCTH B LEJAX
COXpaHEHHUSI CBOETO 370POBbS M OKPYKAIOIIEH MPUPOTHOW Cpebl, OCO3HABAThH
OITACHOCTb BO3JICHCTBUS Ha KUBbIE OPTaHU3MBbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, mosicHATe Ha mnpuMepax cHocoObl yMEHBIICHHUS H
MPEIOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OpPraHU3M YelOBeKa; s
OOyYaroIMXCcs ¢ OTPAaHUYCHHBIMUA BO3MOXHOCTSIMH 370POBBS: YMCHUE MPUMCHSTH
3HaHHWS 00 OCHOBHBIX JOCTYITHBIX METOJAaX TO3HAHMS BEIIECTB U XUMHUYECKUX
SIBJICHUI;, JUISI CIICTIBIX U CIA0OBHUIAIIMX OOYYaIOIIMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuil JI. bpaitns mis 3anucu XMMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauuecTBo yacos DJIeKTPOHHbBIE
Nent/ HaumeHnoBaHue pa3/iesioB U TeM (ungposere)
(]
e HpOrpaMMBsl B Koutposbubie | IlpakTnueckne | 00PasoBaTelbHble
cero
pPadoThI padoThI pecypcerl
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus Bubnuoreka LIOP
1.1 CTPOCHUSI OPTAHUYECKUX COSAMHEHUN A. 3 0 0
resh.edu.ru
M. bytieposa
Hroro o pasneny 3
Paznea 2. Yriesogopoasbl
Bubnunoteka
2.1 [IpenenbHbIe YTIEBOAOPOABI — ATKAHBI 2 0 1 LIOPresh.edu.ru
HenpenenbHble yTriaeBOIOPOIbI: ATKEHBI bub/morexa
2.2 P yr POAEL: ’ 6 1 1 LlOPresh.edu.ru
QJIKQ/TMCHBI, aJTKUHBI
Bubnunoteka
2.3 ApomMaTHYeCKHe yTIAEBOAOPOIBI 2 0 0 LLOPresh.edu.ru
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https://resh.edu.ru/promo-video
https://resh.edu.ru/promo-video
https://resh.edu.ru/promo-video

Bubnunoteka
[IpupoiHbIE HICTOYHUKH YIIIEBOJIOPOJOB U
2.4 3 LlOPresh.edu.ru
ux nepepadoTka
Hroro mo pazueny 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
Bubnunoteka
3.1 Cruptsl. DeHon 3 LLOPresh.edu.ru
Bubnunoteka
Anpaeruasl. KapOOHOBBIE KUCTOTHI.
3.2 7 LIOPresh.edu.ru
CrnosxHble 3upsl
Bubnunoteka
3.3 YrneBoasl 3 LIOPresh.edu.ru
Hroro mo pazueny 13
Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHus
4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazgeny 3
Paspnen S. BeicokoMoOJIeKy I pHBIE COCAUHEHUSA
Bubnunoteka
OPresh.edu.ru
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 4




Uroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 6
11 KUIIACC
KounyecTBo yacoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (unpponrie)
°n/m
NPorpamMmbl Kourpoabnuble | IIpakTuyeckue 00pasoBaTeILHEIE
Bceero pecypcebl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH Bubnunoteka LLOP
1.1 u [lepuonnueckas cucteMa XMUMUYECKUX 3 resh.edu.ru
snemeHToB /1. I. Menaeneena
Bunb OoP
19 Crtpoenue BeniectBa. MHOrooopasue 4 r:shl.];;)l:iza 4
BEILIECTB
Bubnnoteka LLOP
1.3 XUMHUYECKUE PEAKIUN 6 1 1 resh.edu.ru
Hroro no pazneny 13
Pa3nes 2. Heopranmueckasi XuMust
Bubnunoteka LLOP
2.1 Merannbl 6 1 resh.edu.ru




Bubnanoteka LLOP

2.2 Hemerauter 9 resh.edu.ru
CBs13b HEOPraHUYECKUX U OPTraHUYECKUX bubsmorexa LIOP
2.3 P p 2 resh.edu.ru
BELLIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :KU3HL
31 XUMUS U KA3HB 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34







HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

(1)
Nen/m | Tema ypoka 00pasoBaTeabHbIE PeCypChl
Bcero

1 [Ipenmer opraHn4eckon Xumuu, € Bnubnmnoreka LLOP resh.edu.ru
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1
Teopust cTpoeHUsT OPraHUYECKUX Bubnunoteka LLOP resh.edu.ru

2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1
[IOJI0KEHUS
[IpencraBnenue o KiaccCuPpUKALMHA Bubnunoteka LLOP resh.edu.ru
opraHuyeckux Beuects. Homenkiarypa

3 (cuctemaruyeckasl) U TPUBHAIbHbIE 1
Ha3BaHUs OPraHUYECKUX BELIECTB

4 AJKaHBI: COCTaB U CTPOCHHE, Bbubnnoteka LLOPresh.edu.ru
TOMOJIOTHYECKUM P 1

5 MertaH u 3TaH — npocTenImne Bubnmnoteka LlOPresh.edu.ru
MIPEACTABUTENN AJIKAHOB 1

. Bbubnnoteka LLOPresh.edu.ru

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

7 OTHUJIEH U IPOIUIIEH — MPOCTENIINE Bnbnmnoteka LLOPresh.edu.ru
IIPEACTABUTENN AJIKEHOB 1

g [Ipaktuueckast pabora Ne 1. «llomydenue L Bnbnmnoreka LLOPresh.edu.ru

9TUJICHA U U3YUCHUC CTO CBOICTBY»




Aunkanuensl. byranuen-1,3 u

Bnbanoteka LLOPresh.edu.

9 MeTunoyraaueH-1,3. Ionyyenue
CUHTETUYECKOI0 Kay4yyKa U PE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, Bnbnmnoreka LOPresh.edu.ru
10 TOMOJIOTMUYECKUH psii. ALETHIIEH —
IIPOCTEUIINN [TPEACTABUTEND AIIKUHOB
1 Briuucnenus no ypaBHEHUIO XUMHYECKOU Bubanoteka LLOPresh.edu.ru
peakuuu
1 Apenbl: 6eH3011 U TOnyoJl. TOKCHYHOCTh Bubnunoteka LIOPresh.edu.ru
apeHoB
13 I'eneTnueckas CBSI3b YIJIEBOJIOPOIOB, Bubnunoteka LLOPresh.edu.ru
IIPUHAUICKAUX K PA3JIMYHBIM KJIaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB: Bubnnoteka LIOPresh.edu.ru
14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB: Bubnnoteka LIOPresh.edu.ru
15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
16 KontponbHas pabora no pasaeny Bubnnoteka LIOPresh.edu.ru
«YTIIeBOIOPOABD
17 IIpenenbHbie OJHOATOMHBIE CIUPTHI: Bubnnoteka LIOPresh.edu.ru
METaHOJI U 3TaHoJI. BogopoaHnas cBA3b
18 MHOroaTroMHbI€ CHUPTHI: ITUICHTIUKOIb U Bubnnoteka LIlOPresh.edu.ru

T CPUH




@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U

Bnbanoteka LLOPresh.edu.

19 XUMHUYECKHE CBOMCTBA, IPUMECHEHHE
20 Anpaeruapl: GopMaIbICTHI U Bnubnnoteka LLOPresh.edu.ru
aneTanpaerull. AleToH
21 O1HOOCHOBHBIE TIPEIeIIbHBIE KAPOOHOBHIE Bubnunoteka LIOPresh.edu.ru
KHUCJIOTBL: MypaBbUHAas U YKCyCHas
2 [Ipaktuueckas padora Ne 2. «CpoiicTBa Bubnnoteka LIOPresh.edu.ru
pacTBOpa YKCYCHOM KHCIOTBI»
CreaprHOBas U OJIEMHOBAsI KUCIOThI, KaK Bubnunoteka LIOPresh.edu.ru
23 IPEJCTaBUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT
24 MBpbu1a Kak coJId BBICIINX KapOOHOBBIX Bnubnmnoteka LOPresh.edu.ru
KHCJIOT, UX MOIOIIee JIeiicTBIE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE Bnubnmnoteka LOPresh.edu.ru
25 KapOOHOBBIX KUCIOT. ['MAPOIU3 CIHOKHBIX
3¢upoB
26 JKupsl: Tunponns, NpuMeHeHue, Bnubnmnoteka LOPresh.edu.ru
Ouosaoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIU. Bubnmnoteka LOPresh.edu.ru
27 Baxxneiimme npeactaBuTeNu: TIIIOK03a,
bpykTo3a, caxaposa
28 Kpaxman 1 nemnrono3a Kak IpupoaHbIe Bnubnmnoteka LOPresh.edu.ru

MTOJIMMEPHI




KonTponbhas pabota no pasueny

bubnunoteka LLOPresh.edu.ru

29 «Kucnopoacoaepaiiyue opraHu4ecKue 1
COCTUHECHUS
Bbubnunoteka LLOPresh.edu.ru
30 AMUHBI: METHJIAMUH U aHWJIHH 1
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIS Bubnmnoteka LIOPresh.edu.ru
31 OPraHUYEeCKHE COCTMHEHUS, NX 1
Oumonornyeckoe 3HadeHue. [lenTr bl
benku kak npupoaHbIe Bnbnmnoreka LOPresh.edu.ru
32 BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS 1
Bubnunoteka LLOPresh.edu.ru
33 OCHOBHBIC TTOHATHS XUMUHU 1 H
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI
OCHOBHBIEC METOIBI CHHTE3a Bbubnnoteka LLOPresh.edu.ru
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUMU. 1
Il;macTmaccel, KayqyKku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTesbHbIC PeCypChl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

Bnubnnoteka LIOPresh.edu.ru

[Tepunonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XMMHUYECKuX ayemMeHToB [1. .
MenpeneeBa, MX CBSI3b C COBPEMEHHOM
TEOPHEH CTPOCHUS aTOMOB

Bubanoteka LLOP resh.edu.ru

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCIUHCHUHN
0 TPYIIAaM U Iepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHnaeneeBa B
Pa3BUTHH HAYKH

Bubanoteka LLOPresh.edu.ru

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBs3b, eé
BUABI; MCXaHU3MBbI O6pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BOI[OpO,Z[HaH CBA3b

Bubnnoteka LIOPresh.edu.ru

BaneHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.
Crenenb okucnenus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

Bubnunoteka LUOPresh.edu.ru

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTtrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1011 BellecTBa B pacTBOpe

Bubnnoteka LIOPresh.edu.ru




Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCAMHEHUH.

bubnunoteka LLOPresh.edu.ru

I'enernueckas cBI3b HCOPTaHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHMYECKOM U OpraHN4ecKON XUMHUU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHYECKHUX PEaKIHIX

bubnunoteka LLOPresh.edu.ru

Ckopoctb peakiuu. O6paTuMble peaKuu.
XUMHUYECKOE PABHOBECHE

Bubanoteka LLOPresh.edu.ru

10

[TpakTiueckas paborta Ne 1. «Bnusiaue
pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

Bubanoteka LLOPresh.edu.ru

11

DnekTponuTrdeckas auccounanus. [lonstue
0 BoJiopoiHOM mnokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPTaHUYECKUX BEILLECTB

Bubnnoteka LIOPresh.edu.ru

12

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEH

Bubnnoteka LIOPresh.edu.ru

13

KoHnTtponbHas paboTa mo pazaeny
«TeopeTndeckre OCHOBBI XUMU)

Bubnnoteka LIOPresh.edu.ru




14

Merainel, ux nojioxenue B [lepuoanyeckoi
CHCTEME XUMHYECKuX aiaeMeHToB Jl. H.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3ndecKue CBOMCTBa
METAJI0B

bubnunoteka LLOPresh.edu.ru

15

CnaBbl METAIIOB. DJIEKTPOXUMHUYECKUI

Bbubnunoteka LLOPresh.edu.ru

PAI HAIIPSKEHUN METaJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U X COSAMHECHUIN

Bubanoteka LLOPresh.edu.ru

17

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTMHEHNN

Bubnnoteka LIOPresh.edu.ru

18

XUMHUYEeCKHE CBOMCTBA IIUHKA, XKeJle3a U UX
COeTMHEHNN

Bubnunoteka LUOPresh.edu.ru

19

[Tpaktnyeckas padora Ne 2. "Pemenue
AKCIEPUMEHTAJIBbHBIX 33/a4 10 TeEME
«Metamnb»"

Bubnunoteka LUOPresh.edu.ru

20

Hemerannsl, ux nonoxeHue B
[Tepuoanyueckoil cucTteMe XUMUYECKUX
anemenToB 1. . Menneneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

Bubnnoteka LIOPresh.edu.ru




21

®du3nyecKue CBOMCTBA HEMETAILIOB.
AmoTponusi HeMeTauIoB (Ha pumepe
KHCJIOPO/JIa, cepbl, hocdopa u yriepoa)

Bbubnunoteka LLOPresh.edu.ru

22

XHUMHYECKUE CBOMCTBA raJIOTEHOB, CEPHI U UX
COCIUHEHUN

Bbubnunoteka LLOPresh.edu.ru

23

XuMHUYECKUe CBOMCTBA a30Ta, pocodpa 1 ux
COCIMHEHU N

Bnubnnoteka LIOPresh.edu.ru

24

XHUMHYECKUE CBOMCTBA yIIIepo1a, KPEMHUS U
HUX COeOUHEHUN

Bubnnoteka LIOPresh.edu.ru

25

IIpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COeTUHEHUN

Bnbnnoteka LIOPresh.edu.ru

26

O06001IeHEe U cUCTEMATHU3aMsl 3HAHUN IO
TteMme «Hemeramael». Beruucnenus mo

Bnbnnoteka LIOPresh.edu.ru

YpPaBHCHUAM XUMHYCCKUX peaKHI/II\/JI n
TEPMOXUMHYCCKUC paC‘-IéTI)I

27

[TpakTuyeckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"Hemeraist"»

Bubnunoteka LUOPresh.edu.ru

28

KOHTpOJ’IBHaﬂ pa60Ta mo TemMam «MeTasbl»
u «Hemeraniab

Bubnnoteka LIOPresh.edu.ru

29

Heopranunueckue u opraHnyecKue KUciaoThI.
Heopranunueckue u oprannyeckue
OCHOBaHUS

Bubnunoteka LUOPresh.edu.ru




AmpoTepHbIe HEOPTaHUYECKUE U
opranuveckue coepuneHus. ['enernueckas

Bnbnnoteka LLOPresh.edu.ru

30 CBSI3b HEOPraHUYECKUX U OPTAHUYECKUX 1
BEIIICCTB
Poup xuMuu B o0ecIieueHuH Bubnunoteka LLOPresh.edu.ru
JKOJIOTUYECKOM, IHEPIeTUYECKON U
31 MUIIEBON 0€30MaCHOCTH, Pa3BUTHH 1
MEJIUIITUHEI
[TpencraBnenus 06 oOmMUX Hay4YHBIX Bubanoteka LLOPresh.edu.ru
32 MPUHLMUIIAX IPOMBILIICHHOTO TIOJIYYEHHUs 1
BaKHEHIIINX BEIIECTB
Bnbnnoteka LIOPresh.edu.ru
33 YenoBek B MUPE BEIICCTB U MaTECPHAIIOB 1
Bnbanoteka LIOPresh.edu.ru
34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1 H
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

. Xumus, 10 xmace/ T'abpuenssa O.C., OOmIECTBO € OTpaHUYCHHOU
OTBETCTBEHHOCTBIO «JIPODA»; AkumonepHoe o0mectBo «M31aTenbCTBO
«IIpocBemenue»

. Xumus, 11 kmace/ Tabpuensa O.C., OOmecTBO ¢ OrpaHUYCHHOMN
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectso «M3narenscTBo
«IIpocBemenue»

Xumus. 10 knacc. YueOHUK. YT1yOaeHHBINH YPOBEHD.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

YMK "Xumns. 10-11 kimaccsl. bazoBslii ypoBeHs"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0d227e






