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HOACHUTEJBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepasibHON  00pa30BaTENbHONW MNPOrpaMMbl CpPEIHEro o00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeIbHBIX OpraHu3anuiax Poccuiickoi
®denepanny, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoa 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/J0B K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OIMPENEIICHUIO
oOwiel crpateruy 00y4YeHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIMINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJTy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYIbTYpPbl
YeJIoBeKa, a TakKKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOyyJarommxcsl Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHHUs CPEJCTBAMHU YUSCOHOTO
npeaMera «XUMHUSD», COJEp)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenuu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mmx 1efled W TMPUHINIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XuMuUsl Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0COO0YyIO POJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHUE PAMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE I[€JOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJOoBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0O MHpPA, OCO3HAHMS B3aHMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M KHU3HU KaXa0oro ujeHa oOmectBa. CoBpeMEHHas XMMMsI Kak Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HalpaBeHa Ha pEIICHUE
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmMMH LENSMH W NPUHLMIIAMH CPEAHETO OOIIETro
oOpaszoBanusl conepkanue npeamera «Xumusp» (10—11 kmaccsl, 6a30BbIi ypoBEHb
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOUYEHHS B JKU3Hb COLUYMA, MNPOAOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  ripeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmass U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWW NPU U3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHMS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxanust KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B MporpamMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOAOPOJOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUWHEHHH. B Kypce OpraHM4eckod XUMHUHU TOJYy4aroT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOMN CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[Ton HOBBIM yrjaoMm 3peHUsi B IMpeaMmeTre «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTHMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HUIIHM,
rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpPOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEpP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKAA W MPUKIAJTHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMH HayKaMH{, PAacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATH HMH(OPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHUe y OOYYAOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUW MyTEM OSKCIEpPUMEHTa H
pEelIeHUs] MPOTUBOPEYMII MEXKIQy HOBbIMH (DaKTaMM M  TEOPETUUYECKUMH
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcs NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOAXOAbl K OIpPEAeSICHUIO
COJEp)KaHUSI U TIOCTPOEHUS TpeAMETa MpeaycMaTpuBaroT (HopMHupoBaHHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHMH, UMeEIOIMX 0a30Boe 3HAUCHHE IJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MHpOpMAIIHK, HEOOXOIUMBIX JIsi MPUOOPETEHNUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mpaktuke mnpemnogaBaHUsl XMMHH, KaK Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IpU OMpeaeIeHUN
COJIEpKaTeJIbHOM XapaKTEepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C



METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
peaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJIIMU HU3YyUYECHUS TMpEaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
00001IIeHNI T MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIJICHHE C HCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl NPUOOpETEHUs
YMEHHUM OpPHUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUM,
MMEIOIIUX MECTO B MIPUPOJIC, B MPAKTUUECKON U MOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JICSITEILHOCTH, CBA3aHHBIX C HAOIIOAECHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TpPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsny ¢ atuM, coaepkaTesbHas XapaKTepUCTUKA II€JIeH U 3a7a4 U3yUYEHUS
npeaMera B MporpaMMe 1Mo XMMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CerojHs B
NpernojlaBaHui  XUMHM B OoJNibllIed  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKONH KOMIIOHEHTE COJIEp)KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHSIMU aKTHUBHOTO TOJIyYEHUs 3HAHUW U NMPUMEHEHUS UX B PEaJbHOM JKU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7ay.

B cBs3u ¢ 3TUM 0OpW U3YyUYeHHHM TipeAMeTa «XHUMHUS» JTOMUHUPYIOIIEE
3Ha4YCHUE MPUOOPETAIOT TaKUE MIEJIN U 3a]]a4H, KaK:

azganTanys 00ydYaroIIMXCs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MU,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopmupoBaHre y O0OyYaromUXCS  KJIIOYEBBIX HABBIKOB  (KJITHOYEBBIX
KOMIIETEHIIMI), MMEIOINX YHHBEPCAJIbHOE 3HAYEHUE MJI1 Pa3IMYHBIX BHUJIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX JIJII TPUOOPETEHHS OIbITa JESITEIBLHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHU, a TakXKe IS OIEHKH C TMO3UIUH



HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEMIECTB M XUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJI0OBEKa U IPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYyalIbHBIX U TBOPUYECKUX
CIOCOOHOCTEHM 00yJaromUXCcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOJIB30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YYAIOITUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJIMMBbI, B YAaCTHOCTH, NPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYaromuxcsi yOeXIEHHOCTM B  T'YMAaHUCTHYECKOU
HaIPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
pPALMOHAJIBHOTO MPUPOIOIIOIB30BAHMS, MTOTIOJHEHUS YHEPIEeTUUECKUX PECYPCOB U
COXpPaHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOIIICHHUSI K TPHUPOJE U CBOEMY 3J0pOBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJIB30BaHUs TOJYYEHHBIX 3HAHUU ISl TPUHSTHS TPAMOTHBIX pEUICHUN B
CUTYaIUsIX, CBI3aHHBIX C XUMUUYECKUMU SBJICHUSIMU.

B yueOHOM 1m1aHe cpenHero ooOmero o0pa3oBaHUS TPEAMET «XHUMHUS»
0a30BOro0 YpOBHS BXOJHUT B COCTaB MPEIMETHON 001acTu «ECTeCTBEHHO-HAyUHbIE
PEAMETHI».

OO6iee YucI0 9acoB, OTBEAEHHBIX ISl M3YUCHUsI XMMHUH, Ha 6a30BOM YPOBHE
cpeaHero obmero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 35 yacoB (1 wac B Henero).



COJEPKAHUE OBYYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenmMeT opraHM4YecKo XMMHUU: €€ BOSHUKHOBEHHUE, PA3BUTUE M 3HAUYCHUE B
MOJYYEHUHU HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHUS OPraHUYECKHUX
coequHenniit A. M. Bytneposa, e€ ocHoBHbIE TIONI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHWYeCKUX BelecTB. [omMonorus, wu3omepusi. XHUMHUYECKas CBS3b B
OPraHMYEeCKUX COCAUHEHUAX — OJJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBienre o kiaccupuKalud opraHuueckux BeriecTB. HoMeHkIaTypa
OpraHUYECKUX COEAUMHEHUN (CHUCTeMaThyeckas) U TpPUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbl M3y4YEHUs BEUIECTB W HMX IPEBpalCHUN:
O3HaKOMJICHHE ¢ oOpa3laMH OpraHWYeCKUX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICTUPOBAHHNE MOJICKYJI OpPraHWYECKHX BEIECTB, HAOIIOJICHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoant

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHUU psaa. MeraH u 3TaH —
MPOCTEHIIINE TIPEJACTABUTEIIN aJKAaHOB: (DU3WYECKHUE M XHUMHYECKHE CBOMCTBa
(peakuuu 3amenieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJydeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUIN PsAsl. DTWICH U MPOIUIICH —
MPOCTEHININE TIPEACTABUTEIIN aJKCHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankanuensl: OyTtaamen-1,3 m MeTwiOyTamueH-1,3: cTpoeHWe, BaKHEHIINE
XUMHYECKHE CBOMCTBA (peakuus moiauMmepusaruu). [loaydeHne CHHTETHYECKOTO
KaydyKa U pPEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALIETHIICH
— TPOCTEUIMI MPeACTaBUTENh AJKHMHOB: COCTaB, CTpOeHHE, (U3UUYECKHUE U
XMMHUYECKUE CBOMCTBA (peakiuM TWJIpUpPOBAHUS, TaJOTC€HUPOBAHUS, THIpATALINH,
TOpPEHHs] ), MOTyYeHUE U TPUMEHEHHUE.

Apensl. beH3omn: cocraB, CTpoeHHE, (PU3MYECKHE W XMMHUYSCKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIPUMEHeHue. 10.1)0.:
cocmas, cmpoeHue,  (uzuveckue U  Xumudeckue  ceolcmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NoNyuYeHue u npumernenue. TOKCHUYHOCTD



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIIEBOAOPOAOB. [IpuponmHblii ra3 W IOIMyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEHNS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIIEHTJIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TIOJYyUYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKaluu), MOJIyYeHHEe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorudeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHue amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XUMHUYECKHE CBOWCTBA Kpaxmana (TUIPOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaU€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKMCJICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKITHH).

A3oTcoepKkale OpraHndeckiue COeTMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHuH, [IBETHHIC PEaKIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HMX MpEeBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kjacce OCYIIECTBISIETCS Y€pe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccUu(UKaIMs, MePUOJUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@usuka: MaTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchHlI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil snaeMeHT. AToM. SAapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMepUOINYECKOTO 3aKOoHA U I[lepuoamyeckoil cucTeMbl
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOXHBIX BEIIECTB IO TPYIINaM M TMEPUOAM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomoponHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HEeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonuueckas cucremMa Xxumuueckux sneMeHToB [l. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, pPEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramner.  Ilonoxxkenne HemeraisioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0UeH, KaYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJIIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: IpaBWUia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HU3YYEHUH OOmEed
HEOpraHuveckord xuMuu B 11 Kilacce oCylIeCTBIISIETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCU(pUKALMS, TEePUOAUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI M CAMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O XUMHNHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHCsl TMPOTpaMM  CpeaHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOIIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCIUTATEIBHOM JCATEIBHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TNPUHHUMATh MOTHUBBI, HaMEPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHUM M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAllUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUsI LEHHOCTEH 3I0pOBOrO0 U Oe30macHoro odOpasza >KHU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCJEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

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



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruid pa3InvyHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayiied MNpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JESATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHUpPE Kak O €IMHCTBE MPHUPOIBl M YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHMCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpPbI, PEIICHUU TI00aTBHBIX MTPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MIPOUCXOAAIINX B HEM W3MEHECHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKJIFOUCHUS HA
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI
JESATCIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUS YUEOHOTO TMpeamera «XuMHUshH» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TOHSITHUS, OTpa)Karolue
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky MeTOJ0B MO3HAHMS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4dHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOI0IeHNE, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC yUeOHbIE NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJSTHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMH y4eOHBbIMH MO3HABATEJIbHBIMH
JelCTBUSIMM:

1) 6a30BbIe JJOrMUYecKUe eiiCTBHUSA:

CaMOCTOATENLHO  (OopMyIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;



WCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTHUYECKOTO MBIIUICHHS —
BBIICIIATh XapaKTEPHbIE NMPU3HAKWA TOHATHM W YCTaHaBJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JUIS KJIaCCU(PUKAUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYMHHO-CIECJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTHb JIOTUYECKUE pacCyk JAeHUs (MHIYKTHBHbBIE, JAECIyKTUBHBIE, I10
aHaJIOTWN), BBIABIATH 3aKOHOMEPHOCTH U NPOTHBOPEYHS B paccMaTpUBAEMBIX
SBIICHUSX, (DOPMYTMPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, IPEOOPA30BBIBATH MOJIETIbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) DJIEMEHTa, XHUMHUYecKas ¢GopMyla, YpaBHEHHE XUMHUYECKOU
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
IMPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAyYHOI'O IO3HAHUS BEUIECTB M XUMHYECKUX
peaKkuu;

(bopMyIUpOBAThH LIEJIM U 3a/1a4U UCCIIEIOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHMS HAOMIOATh 33 XOJA0M
npouecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTEIBLHO JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEUICHUS NPAKTUYECKHUX 33Jad, NPUMEHEHUIO pPa3InYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluu (HaAy4dyHO-
NOMYyJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WH(OPMALIUIO PA3TUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCT;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOM  TMPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISTUBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a7a4, BbIOMpaTh HauOoiiee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenMeTHble pe3ysbTaThl OCBOECHUS Kypca «OpraHuuyeckas XUMHUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpA, POJIA XHWMHUHA B TO3HAHUM SIBICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUIGHUS W KYJbTYpPbl JIMYHOCTH, €€



(GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM ISl peLICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
panukan, u30MepHs, U30MEPbI, TOMOJIOTHYECKHUN PsZl, TOMOJIOTH, YTJIEBOIOPOIHI,
KHCJIOPOA U a30TCOJAEpkKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHYECKYI) CUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHOM)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJI OPTaHMYECKUX BEUIECTB JI1 WLIIOCTPAUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh IMPUHAJIEKHOCTh H3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUS 10
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KMCJIOTA, CTEAPUHOBAsA KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. ByTnepoBa aisi 00bsICHEHHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



chOPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, AalleTUJICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
IIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUII0JI03a, AMUHOYKCYCHAsI KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUHA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu U
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUA JUIsl TPUHSTHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBIITOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
STWJIEHA W W3YyYCHHE €ro CBOWMCTB, KaYeCTBEHHBIE PEAKIMU OPTraHUYECKHX
BEILECTB, JCHATypalusi OEJIKOB MpPU HArpeBaHWUU, I[BETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TMpU OOpallleHUH C
BEIIECTBAMU M JIaDOPaTOPHBIM O0OPYJOBAaHUEM, TMPEACTABIATh PE3YyJIbTaThl
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii u GOpMyJIMPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uHpopMaIMio, MOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COOJIIOMAaTh  TpaBUia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BeIecTB, moHuMasi cMbica mokazatens [1/IK, mosicHsaTs Ha mpumepax cmocoOb
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBIICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.

11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs peleHUs MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHMSI K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u30Tom, S-, P-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA O0BEM,
BAJICHTHOCTh, DJIEKTPOOTPUIATEILHOCTh, CTEIICHh OKHCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJEKTPOJIUTHYECKAsE JUCCOIUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
ANEKTPOJUTHYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAIlCHUSI YHEPTUU
P XHUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHM SI3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUUYECKYI0 CHUMBOJIMKY IS
coctaBieHuss (OpPMYT BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHAsl U3BECTh, IUTHEBAS COMA, MUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUMHEHHUSAX PAa3IMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEHIECTBA (AaTOMHAs, MOJIEKYJIApHAs,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIUBAThH MPUHAIIICKHOCTD
HEOPraHWYECKUX BEHIECTB IO HX COCTaBY K OIpeneIHHOMY KIAcCy/TpyIine
COEJIMHEHU (IPOCTBIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil CHCTEMBI
xuMuuecknx 3emeHtoB JI. M. MenpeneeBa, UCHONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanm, «9HEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COCOUHEHUU
1o neprojaM u rpymnmam llepruogudeckoil CUCTEMBI XUMHUYECKUX 351eMeHTOB /1. U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLINN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUUUPOBATh XUMHUYECKHE PEAKIUH 10
pa3NUYHBIM MpPU3HAKaM (YUCIY M COCTaBY pPEArupyroluX BEHIECTB, TEILUIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTHU
peakiliy, yYaCTHIO KaTaanu3aTropa);

C(OPMUPOBAHHOCTh YMEHHUH COCTaBJSATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJIHBIE M COKpAILIEHHBIC YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TU PEAKLUU UAYT O KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
OMNBITHBIM MMYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMHUYECKHE MPOLIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHUI MNPOBOJIUTH BBIYHUCICHHUS C HCIIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU 1O BBITOJTHEHHUIO J1a00paTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3jI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEeakIMu Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiue» u «HeMeramne») B COOTBETCTBHM C IpaBHJIaAMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIO0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peaKUHil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ITUX PE3YNIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPAHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAas



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPEAOTBPALLIECHUS UX BPEHOTO BO3JAEUCTBHSI HA OPraHU3M YeJIOBEKA,;

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMHYECKUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 5 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 35 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosinuecTBo yacoB Hara DJIIeKTPOHHBIE [Ipumeuanue
/11 Bcero | Kontponbnbie | [Ipaktuueckue | M3ydeHus U poBbIe (ucnosp30BaHUE
paboThI paboThI o0Opa3oBaTesbHbIC 00opyI0oBaHuUs
pecypchl «Touku poctay)
1 [Ipeamer opranu4ecKor XuMuH, € 1
BO3HUKHOBEHHUE, Pa3BUTHE U
3HAYCHHE
2 Teopus cTpoeHHS OPraHUIECKUX 1
coenunenniit A. M. bytneposa, eé
OCHOBHBI€ TOJIOKEHHUS
3 [IpencraBnenue o KiraccupuKauu 1
OpPTaHUYECKUX BEUIECTB.
Homenknarypa (cucrematuyeckas)
Y TPUBHAJLHBIC HA3BAHHUS
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTHYECKUU PsijT
5) Mertan u 3TaH — npocTenme 1
MIPEJICTAaBUTENH aJIKaHOB
6 AJIKEeHBI: COCTaB U CTPOCHHE, 1
CBOMCTBA
7 OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1
MIPEJICTABUTENH aJTKEHOB
8 [TpakTiaeckas padora No 1. 1 1
«ITony4yeHnne STHUIICHA U H3yUEHUE
€ro CBOMCTBY»
9 Ankanuensl. byraguen-1,3 u 1

MetunoyTtanuen-1,3. I[Momyduenue
CHHTETHYECKOIO Kay4yyKa U PE3UHBL




10

AJIKHHBI: COCTaB U OCOOEHHOCTHU
CTPOCHHMS, TOMOJIOTHYCCKHIA PSIJI.
AlneTuieH — MpocTenIni
IIPEJICTABUTEb AJIKHHOB

11

Brprunciienus o ypaBHEHHIO
XUMUYECKON peaKLuu

12

ApeHbl: GEH30J1 1 TOTYOII.
TOKCHYHOCTD apEHOB

13

T'eneTnueckas cBsI3b
YTJIEBOJOPOAOB, IPUHAIEKALINX K
pa3JIMYHBIM KJIaCCaM

14

IIpuponHble HCTOYHUKHU
YIJIEBOJOPOJOB: IPUPOAHBIN ra3 U
IOy THbIE HEPTSAHbIE ra3bl, HePTH U
IPOAYKTHI €€ nepepaboTKu

15

IIpupoaHbIE HICTOYHUKHU
YIJIEBOJOPOOB: IPUPOAHBIN ra3 U
MOy THBIE HEPTSHBIE ra3bl, HEPTH U
MIPOAYKTHI €€ nmepepaboTKu

16

KonTponbHas pabota mo pazaeny
«YTIIeBOAOPOIBD)

17

HpeI[eJ'H)HI)IG OAHOATOMHBIC CIIUPTHI:
MCTAHOJ U OTAaHOJI. BO)IOpO)IHaH
CBs3b

Jatuuk
TeMIepaTypsl
IJIATUHOBBIN J[aTunk
pH Jaruunk
AIEKTPONPOBOJHOCTH

18

MHoroatoMHbIE CIIMPTHI:
OTUJICHIJIMKOJIb Y TTIMIHCPHUH

19

deHoi: CTPOCHUC MOJICKYIJIbI,
CbI/ISI/I'-IeCKI/Ie 1 XUMHWYECKHEC
CBOI\/'ICTBE[, IMPUMCHCHUC

20

Anpaerunpl: GopMabaeTuI 1
areTanpaerng. Aueron

21

OHOOCHOBHBIE TIPEICTbHBIE

JlaTuuk




KapOOHOBBIE KMCIIOTHI: MypaBbUHAs
U YKCyCHas

TeMIIepaTypbl
IUIAaTUHOBBIN JlaTunk
pH Hdatuux

AJIEKTPONPOBOJHOCTH

22

[TpakTuyeckast padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAs KHCJIOTHI,
KakK MpeaACTaBUTCIIN BbICIINX
Kap6OHOBBIX KHCJIOT

24

Mpbu1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE
JICUCTBUE

25

CrnoxHble 3(Upbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(pHupoB

26

Kupsr: runponns, NpuMeHEHHE,
OuoJIornYecKas poJib KHUPOB

27

VYTrieBoibl: CocTaB, KiIacCU(pUKAIHSI.
Baxwuerime npencraBuTenu:
TJII0K032a, PpyKTO3a, caxaposa

28

Kpaxman u nemnronosa kak
IIPUPOJHBIE MOJTUMEPBI

29

KontponbHas padota mo pasaeny
«Kucnopoaconepxaiue
OpPTaHUYECKHE COCTUHEHHSDY

30

AMUWHBI: METHJIAMWH M aHUJIUH

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHUYECKUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuant

32

benku kak npupoHbIe
BBICOKOMOJIEKYJISIDHBIE COE€AMHEHUS

33

OCHOBHBIC IOHATHUS XUMUH
BBICOKOMOJICKYJIIPHBIX COGI[I/IHGHI/If/'I




34 | OcHOBHBIE METO/IBI CUHTE3A 1
BBICOKOMOJICKYJIIPHBIX COSAMHEHUH.
[InacTmacchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

No
/o

Tema ypoka

KommyectBo yacos

Bcero

KoHTposbHbIE
paboThl

IIpakTrueckue
paboThI

Jara
M3YyUYCHUS

DIJIEKTPOHHBIE
uupoBsIe
o0Opa3oBaTebHbIC

pecypchl

[Ipumeuanue
(ucnonb3oBaHUE
o0opyIoBaHuUs
«Touku poctay)

XUMHUYECKUHN 3J1eMEHT. ATOM.
DneKkTpoHHasi KOHQUTYpaLUsi aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucremMa XUMHYECKHAX
anemeHToB JI. 1. Menneneera, ux
CBA3b C COBPEMEHHON TEOpUEN
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMUYECKUX DJIEMEHTOB U UX
COCJIMHEHHH MO TPYIIaM U TIEPUOIAM.
3HavyeHHe NePUOJNYECKOT0 3aKOHA U
CHUCTEMBI XUMHUYECKHUX 3J1ieMeHTOB J[. 1.
MenpeneeBa B pa3BUTHH HayKU

Crtpoenue BemiecTBa. XuMHUUYeCKast
CBSI3b, €€ BUIbI; MEXaHU3MBbI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsa3b

BaneHTHOCTS.
DneKTpooTpulaTeabHOCTh. CTeneHb
OKHCIIeHUS. BerecTBa MOJIEKYISIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIECTBa B pacTBOpE

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

Kiaccudukanmsi XuMHUIeCKUX peakiii

Bechl 251eKTpOHHBIE




B HEOPTaHUYECKOW U OPraHUYECKON
XMMHH. 3aKOH COXPaHEHMSI MaCChI
BEILIECTB; 3aKOH COXPAHEHHUs U
IIPEBPALCHNS] DQHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

CkopocTts peaknuu. O6paTumbie
peakuuu. XMMUYECKOE PAaBHOBECHE

[Tpubop mist OBITOB
C DJIEKTPUYECKUM
TOKOM

10

[IpakTnueckas padora Ne 1. «BausiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DNEeKTPOIUTHYECKas TUCCOLIALIHS.
[TonsATHE O BOXOPOIHOM IIOKA3aTele
(pH) pacTtBOpa. Peakiiuu noHHOTO
oOMeHa. ['uaponn3 opraHuuecKux u
HEOPraHMYECKUX BEIIECTB

JlaTunk
3JIEKTPONPOBOJHOCTH

12

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakiuu. [lonsTre 00 snexTponuse
pacIyIaBOB ¥ pacCTBOPOB COJIEH

13

KonTtponsHast pabota no pazueny
«TeopeTrnueckre OCHOBbI XUMHUH»

14

MerTainmbl, UX MOJI0KEHHE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue dpuznyeckue CBOMCTBa
METaJIJIOB

15

CIutaBbsl METAJLIOB.
DNEeKTPOXUMHUYECKUH Psi/i HAPSIKEHUI
METAJLJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPUH, Kaaui, KaJbIlui,
MAarHuii, A IIOMUHUN) U UX COCTMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U




UX COCIUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, KeJie3a
U UX COeIUHEHUN

19

[IpakTrueckas padota Ne 2. "Pemienne
AKCIEPUMEHTAJIbHBIX 337124 110 TEME
«Metayabs"

20

Hewmeramisl, UX 1OJIOKESHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nyecKkue CBOMCTBAa HEMETAJIIOB.
AmoTponus HEMETAIIOB (Ha pUMepe
KHCIIOpoJia, cephl, hocdopa u
yriIepoJia)

22

XUMHYECKHEe CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTUHEHUN

Anmapar st
MIPOBEACHUS

XUMUYECKHX
peakuu

23

XnMHryeckre CBOMCTBA a30Ta,
docodpa 1 UX cOeTMHEHHIA

24

XHUMHUUYECKHE CBOMCTBA YIIepoa,
KPEMHUS M MX COCTMHEHUI

25

[IpuMmeHeHne BaXHEUIINX HEMETAIIOB
U UX COeOIUHEHUU

26

O0001IeH1E U CUCTEMATH3AIUA
3HaHUM o TeMe «Hemeramaby.
Borurcnenus no ypaBHEHUSIM
XUMHYECKUX PEaKIui 1
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIbHBIX 3371a4 110 TeMe
"Hemeramnsl"»

28

KonrtponsHas pabora o tTemam
«Metame»y 1 «HeMmeTauien)




29

Heopranuueckue u opranuyeckue
kucioTsl. Heoprannyeckue u
OpPraHUYECKHUE OCHOBAHUS

30

AmMdoTepHble HeopraHM4ecKHue u
OpraHUYEeCKUE COCTUHEHUSI.
I'enernyeckas CBSI3b HEOPraHMUYECKUX
Y OpraHUYECKUX BELIECTB

31

Poinb xuMum B obecrieueHNH
9KOJIOTMYECKOH, SHEPreTHIEeCKON 1
IUILIEBOM 6€3011aCHOCTH, Pa3BUTUH
MEIULIUHBI

32

[IpencraBienus 06 0OIMKUX HAYIHBIX
MIPUHIIAIIAX TIPOMBIITUICHHOTO
MIOJIYYCHHUSI BAKHCHIIMX BEIECTB

33

YenoBek B Mupe BEUIECTB U
MaTEpHUAJIOB

34

XHMHS U 300POBbE YEJIOBEKA

35

XUMHUECKOE 3arpsi3sHEHUE
OKpY>KaroIlel Cpesibl U €ro
MIOCJIE/ICTBHS

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

35




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA

* Xumus, 10 xmacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

 Xumusa, 11 xmacc/ Tabpuensa O.C., AxumoHepHOoe OOIIECTBO
«M3natenbctBo «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI JIJ1Sd YUUTEJISA

e O.C.rlabpuensn, I'.I'.JIsicoBa «Xumus Meroandeckoe nocooue — 0a3oBbIit
ypoBeHby» - M.: [Ipoda 2022 rog.

e O.Crlaopuensn, I'.I'.JIpicoBa, A.I'.BBemenckas «Xumus 11 kmacc:
Hactonbhas kaura juist yaurens». Yacts 1 — M.: poda, 2019 rog.

e O.Claopuensn, I'.I'.JIpicoBa, A.I'BBenmenckas «Xwumus 11 Kkiacc:
HacronbHast xuura mns yuurens». Yacte 2 — M.: [lpoda, 2022 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

o http://www.chemnet.ru I'azera «Xumus» u calT mis yuutens «5 uay Ha
YPOK XUMUM»

o http://him.1september.ru Egunas xomnekius [{OP: IIpeameTHast KoIeKIys
«XHUMUS»

« http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
skcniepuMeHThl: xumus. Komekiust Poccuiickoro o61ieo0pa3oBaTeabHOTO
noprana

o http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbGepoBoii

o http://chem.rusolymp.ru Opranuueckast XuMust: SJIEKTPOHHBIA YICOHUK IS
CpEIIHEH IIKOJIbI
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