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MOSICHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XuMHM Ha YpOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero oopazoanus (POIT COO), npencrarineHapix B OenepanbHOM TOCYIapCTBEHHOM 00pa-
3oBarenbHOM cTa”aapre COO, ¢ yuérom Konuenuuu npenojgaBaHusi yaeOHOTo npeamera «Xu-
MUsI» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dexepanuu, peaanu3yrolIuX OCHOBHBIC
o0Opa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUS BOCIIUTaHMS B
Poccuiickoit @eaepannu Ha nepuon no 2025 roma» (Pacmopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOJIX010B K pa3pa0OTKe IpOrpaMMbl [0 XMMHUH, K ONPEAETICHUI0 o0IIel cTpare-
ruy oOy4yeHus, BOCIMTAHUS U Pa3BUTHUs OOy4arOIIMXCs CPEACTBaMU yd4eOHOro mpeamera «XHu-
must» Uit 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHILENTyalbHble nojoxeHuss GI'OC
COO o0 B3auM00OYCIOBIEHHOCTH LeJIeH, COJlepKaHUsl, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUN K
YPOBHIO ITOATOTOBKY BBIITYCKHUKOB.

Xumudeckoe oOpa3zoBaHUe, MOTy4aeMO€e BBIITYCKHUKaMU 00111e00pa3oBaTeibHOW OpraHu-
3alny, SBJSIETCS HEOTHEMIIEMON YacThbi0 MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPILIAIONIMM 3Ta-
[IOM peau3ally Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX
LIEJIOCTHOM CHCTeME XMMHMYECKOro 00pa3oBaHMs. DTH LIEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB
npUpobl, GOPMHUPOBAHUS MUPOBO33PEHUSI U OOIIEH KyJIbTYpHl YEJIOBEKa, a TaKkKe IKOJIOTHYe-
CKM 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO M IPUPOJHON cpene. Peanmsyercst xumu-
yeckoe oOpa3oBaHHe OOy4arolMXCs Ha YpOBHE CpelHero oouiero oOpa3oBaHMs CPEICTBAMU
y4eOHOro npeaMera «XuMus», CoepkKaHue U MOCTPOEHHE KOTOPOro ONpeAEIIeHbI B IporpaMme
110 XUMHH C Y4ETOM crienn(PUKU HAyKH XMMUH, €€ 3HAUeHUS B TIO3HAHUH MPUPOJIBI U B MaTepH-
aNbHOM KU3HU OOILECTBA, a TaKXe ¢ yuyéToM OOMMX LieJed M MPUHILHUIIOB, XapaKTEPU3YIOINX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpefiHero obiero oopazosanus B Poccuiickoit @enepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUBUJIM3ALMHM, B CO3/IaHUH HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpe Kak O €AMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJIEHCTBYsI C JPYTMMHU €CTECTBEHHBIMM HayKaMM, XUMHUS cTaja HEOTheMIle-
MOM 4acCThl0 MUPOBOH KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCHELIHOIO TPY/1a U AKHU3HU KaKI0ro
yneHa oOuiectBa. CoBpeMeHHasi XMMUs Kak HayKa COo3HIaTeNlbHasl, Kak HayKa BBICOKHX TEXHOJIO-
TUil HarpaBJieHa Ha pelIeHre INI00aIbHBIX IPO0JIeM YCTOMYMBOTO pa3BUTHSI YEIOBEUECTBA — ChI-
PBEBOM, YIHEPTETUUECKOM, MUIIEBOM, SKOJTOTUYECKON OE30MaCHOCTH M OXPaHBI 3/I0POBbSI.

B cootBercTBUM ¢ 0OmIMMHM LIETSIMHM U NMPUHLUIAMH CpPEeHEro o0Iero oOpa3oBaHUs CO-
nepxanue npenmera «Xumus» (10-11 xmaccel, 0a30BbI YPOBEHb W3Y4EHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BbIPa0OTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIJIIOUEHHUS B )KM3Hb COLIMYyMa, MPO-
JIOJDKEHUS] 00pa30BaHMA B PA3IMUHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBistomuMu npeamera «XUMHsD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas Xu-
Musi» U «OO11as 1 HeoOpraHuyeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHUYECKOW XMMHUHU (C BKJIIOUCHHEM
3HaHUHM U3 00UIel XUMHM) U OpraHuYecKord XuMuu. POpMHUPOBAHUE JTAHHOW CHUCTEMBbI 3HAHHUM
IpY U3YYEHHUH TMpeaMeTa 00eCreunBacT BOZMOXKHOCTh PACCMOTPEHHUSI BCErO0 MHOT000pa3us Be-
IIECTB Ha OCHOBE OOIIMX MOHSITHU, 3aKOHOB ¥ TEOPUN XUMHH.

Crpykrypa coaepxanus KypcoB — «Opranuueckas xumus» 1 «O01as 1 HeopraHuuecKas
XUMHUA» chopMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K H3YYEHUIO
y4eOHOT0 MaTepuaga U 00yclIOoBlIeHa HICTOPUIECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHHI Ha OTpe-
JIeIIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4YeCKOM XMMHUU BELIECTBA paccMaTpu-
BalOTCA Ha ypOBHE KJIACCHYECKON TEOPUM CTPOCHHUs OPraHMYECKHX COCIUHEHMI, a TakkKe Ha
YPOBHE CTEPEOXUMHUECKUX U IEKTPOHHBIX MPEACTaBIeHUI 0 cTpoeHuu BemecTB. CBeaeHus 00
M3y4aeMbIX B Kypce BEUIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JI0 CIOKHBIX OMOJIOTH-
YECKM aKTHUBHBIX COCIUHECHHI. B Kypce opraHM4ecKol XMMHH IMOJIy4aloT pa3BUTHE CHOPMUPO-
BaHHbIC HA YPOBHE OCHOBHOI'O 001Iero o0pa3oBaHuUs MEepBOHAYAIbHbIE IPEACTABICHUS O XUMHU-
YeCKOH CBsI3M, KIACCU(PHUKAIIMOHHBIX ITPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
CTPOEHHUsI, 0 XMMHUYECKOM pPEaKIUu.

[Ton HOBBIM yIJIOM 3peHHUs B IpeaMeTe «XUMUs» 0a30BOT0 YPOBHS paccMaTpUBAETCs U3Y-
YEeHHBI HAa YPOBHE OCHOBHOI'O O0OLIEr0 00pa3oBaHUs TEOPETUYECKHM MaTepuall U (hakTosoruye-
CKHE CBEJICHUS O BELECTBAX U XMMUYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mas u He-
OpraHuvecKasi XMMHs» 00yJaroIUMCs TPEIOCTABISETCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE TIe-
PHOIMYECKOTO 3aKOHA C OOIMIETEOPETUYECKUX W METOJOJIOTHYECKUX MO3HMIUH, TIy0Ke MOHSTH
UCTOPUYECKOE N3MEHEHHE (PYHKIUI 3TOro 3aKoHa — OT 0000maromel 10 00bICHAOLIEH 1 Ipo-
THO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAKXKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKaHUs
nononssercd B Kypcax 10 u 11 kinaccoB aneMeHTaMu CoepKaHusl, UMEIOIIUMHU KYJIbTYpPOJIOTH-
YeCKUH M MPUKIIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSA3H XUMUHU
C IpYrUMH HayKaMH, PacKpbIBAIOT €€ POJib B ITO3HABATEIBHOW M NMPAKTHYECKON JEATEIBHOCTH
YeJIoBeKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBO)XKEHUS K IMPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U
NPAaKTUYECKUX MPUIIOKEHUH XUMHH, TIOMOTAalOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX ¢ XMMHUEH, KPUTHUECKH OCMBICINBATh UH(DOP-
MAalHIO0 U IPUMEHATH €€ JUIs MTONOJIHEHHS 3HAHUM, PEIIECHUS UHTEIIEKTYaJIbHbIX U YKCIIEPUMEH-
TaJbHBIX HMCCIIEIOBATENLCKUX 3a7ad. B 1enom copepkanue yuyeOHoro npeamera «XuMHs JaH-
HOT'O YPOBHSI M3y4Y€HMs OPHUEHTHPOBAHO Ha (hOPMHUPOBAHME Y OOYYAIOIUXCS MHUPOBO33pEHYE-
CKOM OCHOBBI 11 OHUMaHMsI (PUIOCOPCKUX UAeH, TAKUX KaK: MaTepHajbHOE eIMHCTBO HEop-
TaHUYECKOI0 U OPraHu4ecKoro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM U CTPO-
€HUEM, IT03HAaBAEMOCTh NPUPOJHBIX SBJICHUN IYTEM JKCHEPUMEHTA U PELICHUS MPOTHUBOPEUUN
MEXy HOBBIMHU (paKTaMH U TEOPETUYECKUMHU MPEANOChIIIKAMH, OCO3HAaHUE POJIM XUMHUH B pelIe-
HUM SKOJIOTMUYECKUX MPOOJIeM, a TakkKe MpobsieM cOepekeHHs] YIHEpreTUYeCKUX PecypcoB, ChI-
pbs, CO3aHUS HOBBIX TEXHOJIOTHI U MATEpUAJIOB.

B nnane pemieHus 3aiay BOCIUTAHUS, Pa3BUTHS U COLMAIN3ALMNA OOYYAIOIIUXCS TPUH -
ThIE NPOIPaMMOM II0 XMMHUHU IOAXOABI K OIPEIEICHUIO COAEpkKAHUSA U IOCTPOCHUS NpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCAJIbHBIX Y4YEOHBIX JeHCTBHH, mMeromux 0azoBoe
3HaYeHHWE JJIs Pa3jIMYHbIX BHUJIOB JESATEIbHOCTH: pelleHHs] mpobiieM, MoKcKa, aHauu3a U odpa-



00TkH UHPOpMALHK, HEOOXOIUMBIX IS MPUOOPETEHUS OIBITA TPAKTUUYECKON U UCCIIEIOBATEN b-
CKOM JIesITeIbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOT'O OOIIIETr0 00pa3oBaHus, TaK U
Ha YpOBHE CpEeJHEro oomero oopa3oBaHus, IPH OMPEIEICHUHN COJIEPKATEIHHON XapaKTepUCTH-
KM LeJI€i N3y4eHUs MpeaMeTa HaIpaBICHUEM EPBOCTEIIEHHOW 3HAYUMOCTH TPAJAULIMOHHO MPH-
3Haércs (OPMUPOBAHNE OCHOB XMMHUYECKON HayKH KaK 00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS,
MPaKTUYECKON JIEATETbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C
METOANYECKON TOYKH 3PEHMS TAKOM IIOAXOJ K ONPEICIICHUIO LEJIeH U3Y4eHUs IIpeaMeETa sBIsAeT-
Cs1 BIIOJIHE OIIPaB/IaHHBIM.

CornacHo 1aHHOH TOYKE 3peHUs INIaBHBIMU LESIMU U3y4eHUs rpeaMera «Xumus» Ha 0a-
30BoM ypoBHe (10 —11 ki1.) sBIISAIOTCS:

e (QopmupoBaHHE CHUCTEMbl XMMHUYECKUX 3HAHUN KaK BaKHEWIIEH COCTaBISIOLICH ecTe-
CTBEHHO-HAy4YHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOM JIeKaT KJIFOYEBBIC MOHSTHS, (yH-
JTAMEHTAJIbHbIE 3aKOHbI U TEOPUU XUMHH, OCBOCHUE SI3bIKa HAyKH, YCBOCHUE U IOHHUMa-
HUE CYIIHOCTH JOCTYIHBIX 0000IEHUN MUPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIe-
HUE C UCTOPUEH WX PA3BUTHUS U CTAHOBIICHUS,

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HayYHBIX METOJAX MO3HAHHS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII TPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
MOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHHUH U CIIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOJIOJCHHEM U OOBsCHE-
HUEM XUMHUYECKOI0 3KCIEPUMEHTa, COOI0IeHHeM IpaBuil 0e30macHoro olOpaiieHus ¢
BEILLECTBAMH.

Hapsiny ¢ atum, conepkaresibHasi XapaKTEepUCTHKA LEJNeW U 3a1a4 U3y4eHUs IIPeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU TIPHOPUTETAMHU
B CHCTEMe cpeqHero odmiero oopazoBanusi. CeroaHs B MpenoiaBaHuy XUMHUH B OOJIbIIIEH cTere-
HU OTHA&TCS MPEANoYTEeHUE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OOydeHHUs, OPUEHTHUPO-
BaHHOM Ha MOATOTOBKY BBINTYCKHHMKA OOIIE00pa30BaTEIbHOW OpraHU3alluy, BIAJCIOLIETO HE
Ha0OpOM 3HaHMM, a PYHKIIMOHATLHON TPAMOTHOCTHIO, TO €CTh CIIOCO0aMH U YMEHUSMH aKTHB-
HOTO MOJYyYEHUs1 3HAHUM U MPUMEHEHHUSI UX B PEaJTbHOM KU3HU JUIsl PEIICHUs TPAKTUYECKHUX 3a-
Jad.

B cBsi3u ¢ 3TUM TIpH U3yUYEHUHU TIpeAMETa «XUMHUS» JOMHHHUPYIOIEe 3HaUeHUe Mpuodpe-
TarOT TAKWE LEIH U 3a7a4H, KakK:

ajanTanys oO0y4arIuXcs K YCIOBUSM AMHAMUYHO pa3BHBAIONIETOCS MHpa, GOpMUPOBa-
HUE WHTEJUIEKTYyallbHO Pa3BUTON JUYHOCTH, TOTOBOH K CaMOOOPAa30BAHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMU U MX MPUMEHECHUEM;

dbopMupoBaHUe y 00YJAIOIMIUXCS KIFOYEBBIX HABBHIKOB (KITFOUEBBIX KOMIIETEHITHI ), UMEIO-
[IMX YHUBEPCAIbHOE 3HAUYCHUE ISl PA3IMYHBIX BUJOB JACSITEILHOCTU: PEIICHUS MPoOIeM, TOoucC-
Ka, aHaim3a U o0paboTku MH(OpMAIMK, HEOOXOIUMBIX I TMPUOOPETCHHS OTBITA IEATEIHHO-
CTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B NMO3HAHUY XMUMHH, a TAKXKE JIJIST OIEHKH C TTO3UIIUN KO-
JIOTUYECKON OE€30MMaCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMUYECKUX MPOIIECCOB Ha OPTaHU3M
YeJIOBEKA U IIPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENILHBIX UHTEPECOB, UHTEIICKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00yJaroIUXCsl: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpETaTh HOBBIE 3HAHUS 1O XUMHH B COOT-
BETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSIMHU, UCIIOIB30BaTh COBPEMEHHBIC NHPOPMAIMOHHBIE TeX-
HOJIOTUH JIJIsl TIOWCKA W aHallM3a y4eOHOW W HAYYHO-TIOMYJISIPHON HH(OpMAIMH XUMHYECKOTO
COJIepKaHUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJI0IATEIIBHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YACTHO-
CTH, MIPU TUIAHUPOBAHUH U MPOBEICHUN XUMHUYECKOTO IKCTIICPUMEHTA;

BOCIIHTAHHUE y OOyYaromuxcs yOeKIEHHOCTH B I'YyMaHUCTHYECKOW HANpaBlIEHHOCTU XH-
MUH, €€ BXKHON POJIM B PELICHUH TNT00aIbHBIX MPOOIeM pallMOHAIBHOTO IPUPOIONOIL30BaHUS,
MIOTIOJTHEHUST YHEPTETHYECKUX PECYpCOB M COXPAHCHHS MPHUPOJIHOTO PABHOBECHUS, OCO3HAHUS
HEO0OXOIUMOCTH OEPEKHOT0 OTHOIIEHUS K MPUPOJEC U CBOEMY 3J0POBBIO, a TaKKe MpUoOpeTe-
HUS OIBITa UCIOJIb30BAHUS MONYYEHHBIX 3HAHUM ISl IPUHSATHS TPAMOTHBIX PEIICHHM B CUTya-
[USIX, CBA3AHHBIX C XUMHUUECKUMU SBICHUSMHU.

B yuebnOM maHe cpemHero obmiero odpa3zoBaHUs mpeaMeT «XuMHEs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIC PEAMETEI.

OO61iee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopa3oBanus, coctaniseT 68 yaco: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 knac-
ce — 34 ygaca (1 yac B Henenio).

OenepanibHas paboyas mporpaMmMa o yaeOHOMY IpeaMeTy «XHUMHEsD, yTBEP KICHHAs
[Tpuxazom MunucrepctBa npocemeHus Poccuiickoit @enepannu ot 18.05.2023 Ne 371 "O6
yTBepKACHUH (pesiepanbHO 00pa3oBaTeIbHON MPOrpaMMBbl CpelHero ooiiero oopasopanus”
(Bapeructpuponan 12.07.2023 Ne 74228), paccuntana Ha o4HyI0 (hopmy oOyuenus. Heobxoau-
Ma KOPPEKTUPOBKA KOJIUYECTBA YacOB Il OUHO-3a04HOU (OpMBI 00yUeHUSI B CTOPOHY YMEHb-
menusi: B 10 knacce Ha 17 yacos, B 11 xnacce Ha 17 yacoB. DTH 4ackl OTBOIATCS Ha CAMOCTOSI-
TEIhHOE U3YUCHUE MaTepraa MPOrpaMMEbI IO PYKOBOJICTBOM YUHUTEJIS.

Takum 06pazom, o0I1Iee YNCII0 YaCOB, OTBEAEHHBIX /IS U3YyUEHUsI XUMUH, Ha 0a30BOM
ypOBHE cpeHero obiero oopasoBanus, cocraniser 51 gac: B 10 kimacce — 17 gacos (0,5 yaca B
Henemo), B 11 kimacce — 17 wacos (0,5 yaca B Henenmo) u B 12 kiacce — 17 gacos (0,5 yaca B He-
JIETI0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUMYECKASA XUMUA

TeopeTudyecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIECTB U MaTepuaiioB. Teopus cTpoeHUs: OpraHMueckux coequHennit A. M. bytneposa,
e€ ocHoBHbIE MoyokeHUs. CTpyKTypHbIe (HOpMYJIbl OpraHuYecKuX BemlecTB. I'omomorus, u3o-
Mepusl. XMMUYECKasl CBSI3b B OPraHUYECKUX COCIMHEHUAX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBiaenne O KiacCU(pHUKAIMM OpPraHUYECKUX BeuiecTB. HomeHkmaTypa opranuue-
CKHUX COEIMHEHUH (CUCTeMaTH4ecKas) U TPUBUAIbHBIE HA3BaHMS BAXKHEUIIUX MPEICTaBUTENEH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAONIOIEHNE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MpeBpallle-
HUIO OPTraHMYECKUX BEIEeCTB IIPU HAarpeBaHuU (TUIaBiIeHHe, 0OyTJIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKHM psAll. MeTaH U 3TaH — MPOCTEUIne mpe-
CTaBUTEJIM AJIKAHOB: (PU3MYECKHE U XMMUYECKHE CBOMCTBA (peakUUU 3aMEIICHUs U TOPEHHUs),
HAaxXO0JICHUE B MIPUPO/JIE, IIOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIIne
NPEJCTaBUTENN aJIKEHOB: (M3NYECKHE M XMMUYECKHE CBOMCTBA (peakuy TMIPHUPOBAHUS, Tallo-
TEHUPOBAHUS, TUpaTallii, OKUCICHHS U OJIMMEPU3ALUH ), TOJyYEHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakuus noaumepusanun). IlomydeHnre cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psifl. ALETHUIIEH — MPOCTEN-
M MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, PU3NYECKHEe U XUMUYECKUE CBOICTBa (peak-
LIUH THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUST), TOJTyUYeHHE U IPUMEHEHUE.

Apensl. benson: cocraB, cTpoeHue, Gpu3nUeckue U XUMHUECKUE CBOWCTBA (peakluu rajio-
TeHUPOBAHUS U HUTPOBAHUs), NIOJIy4€HUE U NIPUMEHEHUE. T0nyon: cocmas, cmpoenue, gusuie-
CKUe U XUMUu4ecKue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpoB8aHus), noiyierue u npume-
Henue. TOKCHYHOCTD apeHOB. I'eHeTnyecKas CBsI3b MEXKIY YIJIEBOJOPOJAMH, NPUHAAIEKAIUMU
K pa3JIM4YHbIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nonyTHble HE(QTAHBIE Ta3bl.
Hedtp n e€ mpoucxoxaenue. CrocoObl nepepabOTKH HEPTH: TIEPETOHKA, KPEKUHT (TepMHUYe-
CKUH, KaTaTUTUYEeCKHii), muposu3. [IporykTsl mepepaboTku HePTH, UX MPUMEHEHHE B TPOMBIIII-
JIEHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MpOAYKTHI €ro nepepaboTKH.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUi: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YTJIEBOJIOPOJOB U T'aJOT€HONPOU3BOIHBIX, TPOBEICHUE MPAKTUYECKON pabOoThI: MOIy-
YEeHHE ITWICHA U U3yYEHUE €TO CBOMCTB.




Pacuérnble 3aaun.

Brruucienus mo ypaBHEHUIO XUMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXO/I-
HOTO BEIIECTBA MJIM MPOJYKTa PEAKLUUHU IO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO M3
MCXO/HBIX BEILECTB WIN IPOJYKTOB PEAKIIUH).

Kuciiopoacoaep:kamye opranuueckue coeiHHeHUs

[IpenenpHble OTHOATOMHBIE CIUPTHI. METaHOM U 3TAHOJ: CTPOECHUE, PU3NUECKUE U XUMHU-
YEeCKHE CBOMCTBA (PEAKLMU C aKTUBHBIMM MeETaJlJIaMH, IFaJIOT€HOBOIOPO/IaMHU, TOPEHNUE), IpUMe-
HeHue. BogopoHble CBA3M MEXIy MOJIEKYJIaMU CHUPTOB. JlelicTBME METaHOIAa W 3TaHOJIa Ha
OpraHu3M 4YeJIOBEKa.

MHoroaTomMHble CIUPTHI. DTUIEHIIMKOb U IIULEPUH: CTPOCHUE, (PU3NUECKUEe U XUMHUYE-
CKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEJIOYHBIMU METAJUIAMH, KAUECTBEHHAs! PEAKIIUs Ha MHOIO-
aTOMHBIE CUPTHI). JleficTBue Ha opranusM uyenoseka. I[puMeHeHne riuuepuHa U STUIEHIVINKO-
Js1.

@deHouI: CTPOEHUE MOJIEKYJIbl, (PU3UYECKUEe U XUMUYECKHEe CBOMCTBA. TOKCHYHOCTD (heHO-
na. [Ipumenenne denoa.

Anbaeruapl u kemonwl. DopManbaeru, aleTanbIerua: CTpoeHue, GU3NYecKue 1 XuMuye-
CKHE CBOWCTBA (peaklMi OKUCICHUS U BOCCTAHOBIICHHSI, KAUECTBEHHBIEC PEaKIMH), OIyYEeHUE U
pUMEHEHHUE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuUKaLIN), TOTydyeHHe U npuMeHeHue. CTeaprHOBasi U OJIEMHOBAs KUCJIOTHI Kak MpescTa-
BUTEJIM BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIO-
niee JCHCTBHE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoeiictaue ¢ ruapokcunom meau(ll), okucinenne aMmMuadyHbIM pacTBOPOM OKCH-
na cepebpa(l), BocctaHOBIEHUE, OpOKEHHE TIIOKO3bI), HAXOXKACHUE B MPUPOJE, TPUMEHEHUE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nesmiono3a Kak npupojaHbie noaumepbl. CTpoeHue Kpaxmaia U LEJUTI0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MPEBpallleHHid: NpOBEJeHHUE,
HaOJI0IeHNE U ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIMPTOB, KAUECTBEHHBIE peaK-
MU OJHOATOMHBIX CIIUPTOB (OKUCIEHUE 3TaHoda okcuaoMm meau(ll)), MHOroaTOMHBIX CIIMPTOB
(B3aumonelictBue rmuepuHa ¢ rugapokcugom menu(ll)), anpaernnoB (okucieHHE aMMUAYHBIM
pactBopoM okcuna cepedpa(l) u rugpoxcunom meau(ll), B3aumoaelicTBie kpaxmana ¢ HOAOM),
IpOBE/IEHUE NMPAKTHUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenus mo ypaBHEHUIO XMMHUYECKOI peakuuu (Macchl, 00bE€Ma, KOIMYECTBA UCXO-
HOTO BEIIEeCTBAa MJIM MPOJYKTa PEAaKLUUHU 10 MU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO M3
MCXOJIHBIX BEILIECTB WM MPOAYKTOB PEAKIINH).



A3zoTcoaeprkalie opraHn4ecKue CoeInHEHHMs.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuYecKkue coeanHeHus. Puzndyeckue U XUMuYe-
CKHE CBOICTBa aMMHOKHUCJIOT (Ha mpuMmepe InlKHa). bruonornyeckoe 3HaueHUE aMUHOKUCIIOT.
[TenTupael.

benku kak npupogHbIe BBICOKOMOJEKYJSpHblE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTU4Hasl CTPYKTypa OeikoB. XMMHUYECKHE CBOICTBAa OEJIKOB: TMAPOJIM3, JAE€HATypalus, Kade-
CTBEHHBIC PEAKIINH HA OCITKH.

DKcrepuMEeHTaIbHbIE METObl M3YYEHHUS BEUIECTB M HMX IpEBpAIleHUil: HaOdroneHue u
ONKCaHKUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalys OCJIKOB NPU HAarpeBaHWH, LIBETHBIE peak-
IUU OEJIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNH, CPEIHSS MOJIeKysipHas Macca. OCHOBHbIE METO-
JIbl CHHTE@3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUI — MOIMMepH3alus U MOJIMKOH/IEH AU

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBS3€H MpU M3yuyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIECTBIISICTCS Y€pe3 UCIOJIb30BAHNE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHSATHMA, TaK M I10-
HATUH, SBJISIOIINXCS CHCTEMHBIMU JUISI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011e ecTecTBEHHO-HaYUHbIe MTOHATHUSA: SIBJIEHUE, HAyYHbIH (aKT, TUIIoTe3a, 3aKOH, T€O-
pUsl, aHAJIU3, CUHTE3, KIaCCU(pUKALH, NEPUOIMYHOCTh, HAOII0IEHIE, U3MEPEHHUE, IKCIICPUMEHT,
MOJIEJTUPOBAHUE.

®u3nka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, 6mochepa, 0OMEH BEIIECTB B OpraHusme, hoTocuHTes, 61o-
JIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YTIeBObL, KHUPHI, (PEpMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHoorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIIBHOTO MUTAHUS, MOIOIIHNE CPE/ICTRA,
JIEKapCTBEHHbIE M KOCMETHUECKHE MTpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

Xumudeckui anemMeHT. AToM. Sapo aroma, u30TOnbl. DIEKTPOHHAs 000I0YKa. DHEPTeTH-
YeCKUe YPOBHH, MOJYPOBHH. ATOMHBIC OpOUTaIy, S-, P-, d- 3nmeMeHTbl. OCOOCHHOCTH pacipe/ie-
JICHUS JIEKTPOHOB MO0 OPOUTANIAM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOH-
Hasi KOH(UTypaIys aTOMOB.

Ilepnonnueckuii 3akoH u lleproaudeckas cucrema XuMu4eckux 3yeMeHToB /. 1. Menne-
neeBa. CBs3b MEPUOTUIECKOTO 3aKOoHA U [leproaNvecKoil CHCTEMBI XUMUYECKHUX AJIeMEHTOB /JI.



N. MengeneeBa ¢ COBPEMEHHOM TEOPHUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS
CBOWCTB XUMHUYECKUX JIEMEHTOB ¥ 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB MO IPYyIIaM
U 1iepruojiaM. 3HaYeHHUE NIEPUOJUUECKOI0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XUMHUYECKas CBA3b. BUabl XUMUUYECKOM CBsI3U (KOBaJIEHTHAsl HEMO-
JspHAs U MOJSpHAas, UOHHAs, MeTajuinyeckas). Mexanu3mbl 00pa3oBaHUsl KOBaJCHTHON XUMU-
4yecKkoi cBs3u (OOMEHHBIN W JOHOPHO-AaKIENTOPHbIN). Bomopoanas cBsa3b. BaieHTHOCTB. Diek-
TPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS. VIOHBI: KAaTHOHBI M AHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THIIBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIIA KpH-
CTaJUIMYECKOU PEHIETKU.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHuyeckux coeauHeHud. HomeHknaTypa HEOpPraHMYecKHX Be-
niecTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKHX BEUIECTB, MPUHAMJIEKAIINX K Pa3IU4YHbIM KJlac-
cam.

Xumnueckas peakius. Kiaccudukanus XuMUYeCKUX peakinii B HEOPraHMUEeCKOM U opra-
HUYECKOM XMMUU. 3aKOH COXPAHEHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U NIPEBPAILICHUS SHEP-
TUU IIPU XUMUYECKHUX PEaKLHUSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IHyuHBIX (akTopoB. OOpaTHMbIe peakuu. Xu-
Muyeckoe paBHoBecHe. DaKkToOpbl, BIAUSIOUINE HA COCTOSHUE XUMUYECKOro paBHoBecHs. Ilpun-
nut Jle [laremnse.

OnektponuTnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILECTB: KHUCIIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METOJABl M3YYEHUs BEILIECTB M HX IPEBpAILlEHUM: JAEMOHCTpaLus
tabmun «[leproanueckas cucteMa XuMudeckux seMeHToB J[. . MenzaeneeBa», nsydeHue Mo-
Jiesiel KpUCTaNIMYEeCKUX peIE€ToK, HaOJt0IeHNe U ONMCAHNUE IEMOHCTPAIIMOHHBIX U Jaboparop-
HBIX OIBITOB (Pa3JIoKEHHE MEPOKCHIA BOJOPOJAA B MPHUCYTCTBUHM KaTalln3aTopa, ONpeiesieHue
CpeZibl PaCTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCATBHOTO MHANKATOpA, PEAKLIMH HOHHOTO 00Me-
Ha), IPOBE/ICHNE MPAaKTUUYECKOi paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYE-
CKOU peakLum».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacu€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmerannel. Ilonoxenne HemetamioB B [lepuoanyeckoil cucreMe XUMHUYECKUX 3JIEMEH-
toB /I. . MenzneneeBa u 0coOEHHOCTH CTpoeHUsI aToMOB. Du3nyeckre CBOMCTBa HEMETAIJIOB.
ANnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIopoJia, cepsbl, ocdopa u yriaepoaa).

XYMHYEeCKHE CBOMCTBA BaKHEHIINX HEMETAJIOB (TaJOreHoB, cepbl, a3oTa, (ocdopa, yr-
Jeposa U KPEMHHUsI) U UX COeIMHEHUH (OKCHIIOB, KUCIOPOJCOEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

ITpuMeHeHne BaXXHENIINX HEMETAVIOB U UX COETUHEHHH.

Meramisl. [lonoxenne meramioB B [leprogndeckoil cucreMe XUMAYECKUX AJIEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
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¢duszndeckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPsSKECHUN
METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX METALIOB (HATPUM, KaIMM, KaJbLU, MarHui, ampto-
MUHHM, IUHK, XPOM, KE€JI€30, MEJIb) U UX COCTUHECHUMN.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METO/Ibl U3YUYEHHS BEIIECTB U UX IPEBPAILCHHI: U3yUEeHUE KOJUIEK-
i «MeTalibl M CIUIaBbl», OOpPa3l0OB HEMETAUIOB, PEHICHUE JKCIEPUMEHTAJbHBIX 3ajay,
HAOJI0/ICHUE U ONTUCAHKE JIEMOHCTPAIMOHHBIX U 1a00paTOPHBIX OIMBITOB (B3aMMOJICHCTBHE THI-
POKCHJIA ATIOMUHUS C PACTBOPAMH KHUCIIOT U LIEJI0YEH, KAUECTBEHHbIE PEAKIIMM HA KaTUOHBI Me-
TaJIJIOB).

Pacuérnbie 3a1aun.

Pacuérel Maccel BemecTBa uiam 00bEMa Ta30B 1O U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacC-
ce uiu 00bEMY OJJHOTO M3 YYaCTBYIOIIMX B peaKlMU BEHIeCTB, pacu€Thl Macchl (00bEMa, KOJIH-
YeCcTBa BEILIECTBA) MPOIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET IIPUMECH.

XUMHUA U KU3Hb

Ponb xumun B 00eCIieYeHHH 3KOJIOTUICCKON, SHEPTeTUISCKON U THIIEBON 0€301acHOCTH,
pa3BuTUU MenuUMHbL. [loHATHE O HAaydyHBIX METOAAX MO3HAHUSA BEUIECTB M XMMUYECKUX peakK-
LUH.

[TpencraBnenuss 00 OOMMX HAYYHBIX MPHHIMIIAX MMPOMBIILICHHOTO MOJYYEHUS Ba)KHEH-
IIMX BEIIECTB.

YenoBeK B MHUpE BELIECTB U MATEPHUAJIOB: BAKHEWILINE CTPOUTEIbHBIE MaTepuasbl, KOH-
CTPYKIMOHHBIE MaTEpHaJIbl, KPACKHU, CTEKIIO, KEpAMHKA, MATEpUabl 1 AIEKTPOHUKU, HAHOMa-
TepHUasbl, OpPraHUYECKUE U MUHEPAIbHBIC YA0OPEHUSI.

XuMHS U 3I0pOBBE YEJIOBEKA: IIpaBujIa UCIOJIb30BAHHUS JIEKAPCTBEHHBIX MIPENapaToB, Mpa-
BUJIa 0€30MaCHOT0 MCIOJIb30BAaHUS MTPEMapaToB OBITOBOI XUMUU B TIOBCETHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3y4yeHUH OO0IIel M HEOPraHUYEeCKOW XMMHHU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIsI OTAEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKIIA.

OO0me ecTecTBEHHO-HAyYHbIC TIOHSATHUS: HAyYHBIN (PakT, TUIOTE3a, 3aKOH, TEOpHUs, aHa-
JU3, CUHTE3, KiaccU(UKaIus, MepUOINIHOCTh, HAOIIOICHHUE, IKCIIEPUMEHT, MOJICITUPOBAHHE,
U3MEpPEHUE, SABJICHHE.

®du3nka: Matepus, SHEPIUsl, Macca, aToOM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOM, pa-
JIMOAaKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI yPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoOe Co-
CTOSTHUE BEIIECTBA, (PU3UUCCKNE BETUUMHBI U €TUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opranusM, 3KocucTeMa, ouocdepa, MaKpo- ¥ MUKPOITIEMEHTHI, BUTA-
MUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaBbI, TOPHBIE MIOPOJIBI, MOJIE3HBIE UCKOMIAEMBIE, TOTIITUBO, PECYPCHI.

TexHoMOTHS: XUMHUYECKAsi MPOMBINIJIEHHOCTh, METAJUTYpPTrHsi, MPOU3BOJICTBO CTPOUTEb-
HBIX MaTepHaJOB, CETbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs MPOMBINIIEHHOCTh, (apma-
LEBTUYECKAsT MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHMYECKUX IPENapaToB, MPOU3BOJCTBO
KOHCTPYKIITMOHHBIX MaTEPHAIOB, AJICKTPOHHAS TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XHUMHUHU
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3ysbTaTaM OCBOSHHUS OOYYaIOIUMHUCS MPO-
rpaMM CpeaHero o0mero o0pa3oBaHUs (JTUYHOCTHBIM, METAMPEAMETHBIM W IPEIMETHBIM).
Hayuno-mMeroanueckoil oCHOBOW Il pa3pabOTKU IJIaHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS IMPO-
rpaMM CpeJIHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBUM € CHCTEMHO-IEATEIbHOCTHBIM MOJAXOAO0M B CTPYKTYpE€ JIMYHOCTHBIX pe-
3yJIbTaTOB OCBOCHHS MIpeIMeTa « XUMHUS» Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHUs BBIACICHBI
CJIEIYIOIINE COCTABIISAIOILNUE:

- OCO3HaHUE OOYYAIOIIMMUCA POCCUMCKON TPakJaHCKON MACHTUYHOCTU — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

- HAJIMYUE MOTHBAIIMU K 00yUYEHUIO;

- IIeJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHUNM JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUU;

- TOTOBHOCTb U CIIOCOOHOCTH OOYyYaroOUIMXCs PYKOBOJICTBOBATHCS B CBOCH NIE€ATEIHHOCTU
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MPHUCYIIUMH EJIOCTHOW CHUCTEME XMMHUYECKOro oopa-
30BaHUS;

- HaJIM4YMe MPABOCO3HAHUS SKOJOTHYECKOW KYIbTYpPhl M CHOCOOHOCTH CTaBUThH LIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JlugHOCTHBIEC PE3yJIbTAaThl OCBOCHHS IIPEIMETa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE y4eO-
HOM M BOCIUTATEIBHON NIEATEIbHOCTH B COOTBETCTBHHM C TYMAaHMCTHUYECKHUMH, COLUOKYIBTYP-
HBIMH, TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU U HJ€ajJaMH POCCHICKOTO TPaKIaHCKOTO 00IIIe-
CTBa, IPUHITHIMU B OOIIIECTBE HOPMaMH U MPaBUIAMU MOBEIEHUS, CIOCOOCTBYIOIUMU MPOILIEC-
caM CaMOTIO3HAHUsI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH O0YUaIOIIHNXCS.

JlugHOCTHBIE pe3yabTaThl OCBOEHUS MpEeAMeTa «XUMHUS» OTPaKaroT CPOPMHUPOBAHHOCTH
OTIbITa TIO3HABATENFHON M MPAKTUYECKOW NEATEIBHOCTH OO0YYAIOIIMXCS MO peanu3aliy MpUHs-
THIX B OOIIIECTBE IEHHOCTEW, B TOM YHCIIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUA:

- OCO3HAHUS O0YJAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB M O0S3aHHOCTEH, YBAOXKCHHS
K 3aKOHY M MPaBOIOPSAKY;

- IPEJICTABIICHUS O COLMAIbHBIX HOPMaXxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOIIEHHUH B KOJI-
JIEKTUBE;

- TOTOBHOCTH K COBMECTHOW TBOPYECKOMW JEATEILHOCTH MPHU CO3JaHUHM y4€OHBIX MPOEK-
TOB, PEIICHUN YUEOHBIX M MO3HABATEIHHBIX 33/1a4, BHIMOJIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTHUKY U apTyMEHTHI JIpy-
TUX MPU aHAJU3€ PA3IMYHBIX BUJIOB yUeOHOU NEITEIbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

- IEHHOCTHOT'O OTHOILIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€YECTBEHHOM XU-
MUU;
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- YBaXEHMsI K MpOIlecCy TBOPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAyKH €CTh pe3yJbTaT UINTEIbHBIX HAOIOJICHHIA,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPpYZAa YYEHbBIX U IPAKTUKOB;

- UHTEpeca U MO3HABaTEeIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEAYIOUIEM aHalu3e UHPOP-
MallHl{ O EPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTE€UECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- HpaBCTBEHHOI'O CO3HAHUS, 3STUYECKOT0 OBECHMUS;

- CIIOCOOHOCTH OLIGHUBATh CUTYAIMH, CBS3aHHBIC C XUMUYECKUMH SIBICHUSMH, U IPUHHU-
MaTh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- TOTOBHOCTH OLICHMBATH CBOE NOBEIACHUE M MOCTYNKH CBOMX TOBApHILEH C IMO3HUIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ITUX MTOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

- TIOHMMAaHUs LIEHHOCTE! 3/I0pOBOTO U 0€30MacHOro odpasa >KU3HH, HEOOXOAUMOCTH OT-
BETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBBIO;

- coOuro/ieHus TTpaBUiI 0E30MacHOTO OOpaIIeHUs] ¢ BEIIECTBAMHU B OBITY, TIOBCEIHEBHOM
YKU3HU U B TPYZIOBOM 1€ TENbHOCTH;

- MOHUMAaHMsI LIEHHOCTU MPABHJI MHAUBHUIYALHOTO U KOJJIEKTUBHOT'O OE30MacHOTO MOBe-
JICHUS B CUTYallUAX, YTPOKAIOIINX 3/I0POBbIO U )KU3HU JIHOJEH;

- OCO3HaHMsI IMOCJIEJCTBUI U HENPUSTHUS BPEAHBIX MPHUBBIUEK (YNOTpPEOJIEHUS aJKOTroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

- KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKON AeATeIbHOCTH, 00-
LIECTBEHHO I10JIE3HOM, TBOPYECKOU U IPYIUX BUAAX AEATEIbHOCTH;

- YCTAaHOBKU HA aKTUBHOE y4acCTHE B PELICHUM NPAKTUYECKUX 3a]a4 COLMaIbHOW Harpas-
JIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

- MHTEpeca K MPaKTHYECKOMY M3YyYEHHMIO Mpodeccuil pa3muyHoro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

- YBa)XXEHUSI K TPYy, JIOJSAM Tpyla U pe3yibTaTaM TPYAOBOH €ATEIbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaJbHON TpaeKTOpHM 0Opa3oBaHUs, OY-
nyuied npoeccuu U pean3aliui COOCTBEHHBIX )KU3HEHHBIX IUIAHOB ¢ YYETOM JIMUHOCTHBIX MH-
TEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U TOTPEOHOCTEHN OOIIECTRA;

6) 3K010rNYecKOro BOCIIMTAHUSA:

- 9KOJIOI'MYECKH 11e1eCO00Pa3HOro OTHOIIEHHS K MPUPOJE, KaK UCTOYHUKY CYLIECTBOBA-
HHS JKU3HHM Ha 3eMIIe;

- IOHUMAaHMs TI100aIbHOT0 XapaKkTepa dKOJIOTHUYECKUX POo0IieM, BIUSHHS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbI;

- OCO3HaHUS HEOOXOJMMOCTH HUCIOJIb30BaHUs JOCTHKEHUNA XMUMUHU JUI PELIeHUs BOIPO-
COB PaIllMOHAJILHOTO NIPUPOIOIOIb30BaHNUS;

- aKTUBHOTO HEMpPUITHS ACUCTBUN, MPUHOCAIIUX Bpell OKpYXKaIoLIell MpUpPOaHOIl cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

- HQJIM4US Pa3BUTOIO HKOJOTMYECKOTO MBIIIIEHMSI, IKOJIOTUUECKOM KYIbTYpbI, OIIBITA JIE-
ATEIHHOCTU SKOJIOTMYECKON HAIPaBIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS MU B IIO3HABATEl b-
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HOW, KOMMYHUKAaTUBHON M COLIMAIIBHOM MpaKTUKE, CIIOCOOHOCTH M YMEHHsI aKTUBHO IPOTHBO-
CTOSITh HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

- ¢(hOpMHUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pas-
BUTHS HAYKH U OOILECTBEHHOM MPAKTHUKH;

- IOHUMaHHUA crieNU(PUKU XMMUU KaK HayKH, OCO3HaHUs €€ poiu B (POPMUPOBAHUM paLlU-
OHAJIBHOT'O HAYYHOT'O MBIIIUICHUS, CO3aHUH LIEJIOCTHOTO MPECTaBIECHHs 00 OKPYKAIOIIEM MUpPE
KAaK O €AVHCTBE IIPUPOJbI U YEJIOBEKA, B IIO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEH U pELICHUU
po0JeM COXpaHeHUs! IPUPOTHOIO PABHOBECHUS;

- yOe:)KIEHHOCTH B 0COOOH 3HAYMMOCTH XUMUHM JJI1 COBPEMEHHOM LIMBUIM3ALUU: B €€ I'y-
MaHHMCTUYECKOH HAIPABIEHHOCTH U BKHOM POJIM B CO3/IaHUH HOBOW 0a3bl MaTepHabHON KYyIlb-
TYpPBI, PELICHNH TTI00AIBHBIX MPOOIEM YCTOMUMBOTO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, YHEP-
reTUYEeCKOM, MUILIEBONW U HKOJOTHYECKO 0e30MacHOCTH, B PA3BUTUH MEAMLIUMHBI, 00ECIeYeHUN
YCIIOBUH YCIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJ0r0 4jieHa 00I11eCTBa;

- €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IOHMMAaHHUs CYIIHOCTH METOAOB IO3HAHUs, HC-
M0JIb3YEMBIX B E€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh IOJIyYaeMbl€ 3HAHUS IS
aHayu3a U 00bSCHEHUs SIBICHUM OKPY)KAOLIEro MUpa U MPOUCXOAALIMX B HEM U3MEHEHHH, yMme-
HUS Jles1aTh 0OOCHOBAaHHbBIE 3aK/IIOUEHUS] Ha OCHOBE HaY4HbIX ()aKTOB M MMEIOLIMXCS JIaHHBIX C
LIEJIBIO ITOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSTEIBHO HCIOJIB30BaTh XMMHUYECKHAE 3HAHUS IS PEIICHHsS MPO-
0J1eM B peasbHbIX KU3HEHHBIX CUTYaLUsX;

- HHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON EATEIBHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPBIBHOMY O0Pa30BaHUIO U caMOOOPa30BAHUIO, K aK-
TUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUHM 10 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTS-
MU;

- UHTepeca K OCOOCHHOCTSIM TpyZa B pa3iIMyHbIX cepax NpodeccCuoHanbHON NesTeabHO-
CTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe pe3yNbTaThl OCBOCHUS YU4EOHOTO mpeaMera «XUMHUs» Ha YPOBHE Cpe-
Hero o011ero o0pa3oBaHus BKIIOYAIOT:

- 3HaYUMBIC NI (POPMHPOBAHUS MHUPOBO33PECHUS OOYUAIONIUXCS MEKIUCIUTUTHHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
9HEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

- YHUBEpCaJIbHBIC YUeOHBbIC NEHCTBUS (TIO3HABATENbHbIC, KOMMYHHKATUBHBIC, PETYISTHB-
HBIE), oOecneunBaronre GopMUpOBaHHE (PYHKIIMOHATHLHONW TPAMOTHOCTH M COLIMATBLHONW KOMITe-
TEHIIMHA 00yYaIOIINUXCS;

- CITOCOOHOCTH OOYYAFOIIUXCS UCTIOIH30BaTh OCBOSHHBIC MK IUCITUTUTMHAPHBIC, MUPOBO3-
3peHYEeCKUE 3HAHUS U YHUBEpCAIbHBIC Y4eOHBbIC NEWCTBUS B TMO3HABATENHLHOW M COLMATBHOMN
MPAKTHKE.
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MeTanpeaMeTHbIE Pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YYCOHBIMH I10-
3HABATEIbHBIMH, KOMMYHHKATHBHBIMU U PETYISTUBHBIMH JCHCTBUSIMHU.

OBgi1ajieHHe YHHBEPCAJIBHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY el CTBUSIMU:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

- CaMOCTOATEIBHO (POPMYJIMPOBATH U aKTyaJIM3MPOBaATh IPOOJIEMY, BCECTOPOHHE €€ pac-
CMaTpHUBATh;

- ONPEIENATh e JeATEIHbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPHH UX JOCTHKEHUS, CO-
OTHOCHUTH PE3YJIbTATHI JEATEIBHOCTH C MMOCTABICHHBIMHU LIEIISIMHU;

- UCIOJIb30BaTh MPU OCBOCHHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIJICIATh Xa-
paKTepHbIC MPU3HAKU TOHATUH M YCTaHABJIMBATh UX B3aWMOCBS3b, UCIIOJIB30BaTh COOTBETCTBY-
IOIIUE TIOHATHUS 11 OOBSCHEHHSI OTACIBHBIX ()aKTOB U SIBIICHUI;

- BBIOMPATh OCHOBAHUS W KPUTEPHUH JJIS KIACCU(UKAIMU BEIIECTB U XUMHUYCCKHX peak-
1117

- yCTaHABJIMBATh MPUYNHHO-CIICACTBEHHBIC CBSI3U MEX/y H3y4aeMbIMHU SBJICHUSMU;

- CTPOUTH JIOTUYCCKUE PaCCYXJACHUS (MHIYKTUBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHUHN), BBISB-
JSTh 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBO-
JIbI U 3aKJIFOUCHUS;

- IPUMEHSITh B TIPOIleCcCe MMO3HAHMS, UCTIOIb3yEeMbIC B XMMUU CUMBOJINYECKHE (3HAKOBBIC)
MOJICJIH, IPEOOPa30BBIBATH MOJICITHHBIC TIPECTABICHUS — XUMUYCCKUH 3HAK (CHMBOJI) SJICMCHTA,
xumMu4deckas (Gopmyna, ypaBHEHHE XHMMHUYECKON pEaklMy — MPU PEHICHHH Y4eOHBIX TO3HABa-
TEJBHBIX U MPAKTUYECKHX 3a/1ay, IPUMEHSITh Ha3BaHHBIC MOJCIbHBIC TPEICTABICHHUS JJIs BbISIB-
JICHUSI XapaKTEPHBIX MTPU3HAKOB U3y4aeMbIX BEIICCTB M XUMHUYCCKHX PEaKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- BIIQJICTh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIISCTB U XUMHUYECKUX PEAKIIN;

- ¢hopMynupoBaTh IENIM U 3aJa4d HCCIEA0BaHUs, UCIONb30BaTh MOCTABIEHHBIE U CaMO-
CTOATENHHO CHOPMYIUPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI IS
(hOpMUPOBAHUS TUIIOTE3HI 10 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKJICHUI;

- BJIaJICTh HABBIKAMU CAMOCTOSITEIILHOTO TUTAHUPOBAHUS U MTPOBEJICHUSI YICHUYECKUX IKC-
MEePUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HaONI0JaTh 3a XOJOM MPOIECcca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €0 pe3yNbTaT, GOopMyIUpPOBaThH 0000IIEHUS U BBIBOJbl OTHOCUTEIBHO JTOCTO-
BEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJICTaHHON pado-
T€;

- IpUOOpETaTh OMBIT YYEHUYECKOW HCCIEA0BATENHCKON M TPOEKTHOM AESITeIbHOCTH, MPO-
SBIIATH CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS MpaKTH4e-
CKHX 337124, IPUMEHEHUIO PA3IMYHBIX METOOB ITO3HAHUSI.

3) padora ¢ unpopmaumeii:

- OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX MHQPOpPMAIUH (HAYIHO-TIOMYNISApHAs JTUTe-
paTypa XUMHYECKOTO CO/Iep KaHUsI, CIIPaBOYHBIEC TOCOOUS, pecypchl IHTepHeTa), aHaTu3upOoBaTh
WHGOPMAIIHIO PA3IMIHBIX BUIOB U (DOPM MPECTABIICHUS, KPUTUICCKU OIICHUBATH €€ JOCTOBEP-
HOCTH U HETIPOTHBOPEYHBOCTH;

- (opmynHpoBaThH 3aMpPOCHl M MPUMEHSATH PA3IMYHBIE METOJIBI MPU TIOUCKE U OTOOpE WH-
dbopmaruu, HeOOXOAUMOH JIJIs BBITIOIHEHUS YU4eOHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA;

- IPHOOpETATh OIBIT UCIIOJIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHN 1
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;
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- CaMOCTOATEJILHO BBIOMPATh ONTUMAIbHYIO (OPMY IpEACTaBICHUs HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTHE);

- UCTOJB30BAaTh HAYYHBIH S3BIK B KaYECTBE CPEACTBA IpU PabOTe C XUMHUECKOW MHPOP-
MalMen: MPUMEHSTh MEXIpeaMeTHbIe ((PU3NUecKue M MaTeMaTHYeCKHE) 3HAKU M CHUMBOIIBL,
dbopmyIibel, a0OpeBUATYpbl, HOMEHKIIATYPY;

- UCMOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISIHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

- 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOI TEMBI B XOJI€ AUAJIOTA U/WIA TUCKYCCHH,
BBICKA3bIBaTh UJAEH, (POPMYIUPOBATH CBOU IPEIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS IPEIo-
JKEHHOM 3a/1a4H;

- BBICTYIATh C MIPE3EHTAIMEN pe3ysIbTaTOB IIO3HABATEIbHOMN JEATEIbHOCTH, OJYyUYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBINOIHEHUMM XMMHMUYECKOI'O 3KCIEpU-
MEHTa, NPAaKTUYEeCKON paboThl MO HCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealu3aluu
y4eOHOro npoekTa U (GopMyJIupoBaTh BBIBOJBI IO pe3yibTaTaM MPOBEAEHHBIX HCCIEI0BaHUN
yTEM COTJIaCOBaHUS MO3ULUI B X0/1€ 00CYKJECHUS 1 0OMEHA MHEHUSIMU.

OsJaieHne YHUBEPCAJIBHBIMH PeryssTHBHBIMH JeHCTBHUAMM:

- CaMOCTOSITEIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOIO IMO3HABATEIbHYIO JESATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIHMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX pPEIIeHHs ¢ YI4ETOM IMOJy4eHHs] HOBBIX 3HAHHUK O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSAX;

- OCYIIECTBJISITh CAMOKOHTpPOJIb CBOEH NEATEIbHOCTH HAa OCHOBE CaMOaHajIW3a U CaMo-
OLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKasi XuMUs» OTPaXaroT:

- c(OpPMHUPOBAHHOCTh TPEACTABICHUM O XHUMHUYECKON COCTAaBJISIONMICH ECTECTBEHHO-
HAY4YHOH KapTHHBI MUpA, POJIM XUMHUU B TIO3HAHUM SIBJICHUN NMPHUPOJIBL, B (HOPMUPOBAHUM MBIII-
JIeHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JUIsl peleHHs
MPAKTUYECKHUX 3aJ]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS! K CBOEMY 37I0POBBIO U MPHU-
pOIHOM cpene;

- BJIQJICHUE CUCTEMON XMMHUYECKUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIINE T10-
HATHS (XUMHUYECKHUH DJIEMEHT, aToOM, 3JIEKTPOHHasi 000JI0YKa aToMa, MOJIEKYJa, BAJIEHTHOCTD,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHUECKasl CBSI3b, CTPYKTypHas ¢opMyina (pa3BEpHyTass U COKpa-
ni€HHAsA), MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OOBEM, YIIepoAHBIH CKeneT, (yHKIHOHAIbHAs
rpynna, pagukan, U30MepHus, N30MEPbI, TOMOJOTUYECKUI Psil, TOMOJIOTH, YIJIEBOJOPOAbI, KHUC-
JIOPOJ U a30TCOAEpKAILNE COEAUHEHNSI, MOHOMED, MTOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIE-
KYJISIpHbIE COEMHEHUs1); TEOPHUH U 3aKOHBI (TE€OpHUsl CTPOEHHSI OpraHmyeckux Bemiects A. M.
BbytnepoBa, 3akOH COXpaHEHHUs MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XH-
MUH; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE MOHUMAHUS NIPUUUHHOCTU U CUCTEMHO-
CTM XMMMYECKHX SIBJICHUH, (DAKTONOTMYECKHE CBEIEHUS O CBOWMCTBAX, COCTaBe, MOJYyYEHUU U
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0e30MacHOM HCIOJIb30BAHUN BaKHEUIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU Jies-
TEJIbHOCTH YEJIOBEKA;

- ¢(hOpMUPOBAHHOCTh YMEHHMU BBISBIIATH XapaKTEpHbIC MPU3HAKU TMOHATHH, yCTaHABIIH-
BaTh UX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOLINE NOHATHS IIPU ONUMCAHUM COCTaBa, CTPO-
€HUs U NIPEBPALICHUI OPraHMYECKUX COCTUHEHUN;

- cOpMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUECKYI0 CHUMBOJIMKY JJII COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WIUTIOCTPALIMK X XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS;

- c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh NMPHUHAJJICKHOCTh M3YyYEHHBIX OpraHU4e-
CKHUX BEIIECTB [0 UX COCTABY M CTPOCHHIO K OINPEAeIEHHOMY KJIacCy/TpyIIe COeAMHEHUH (yriie-
BOJIOPOJIbI, KUCIOPOJ U A30TCOAEPIKAIIUE COECIUHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAUHEHMUS),
JaBaTh UM HaszBaHMs Mo cuctematudeckoit Homenkinarype (IUPAC), a Takke mpuBOIUTH TPUBH-
albHbIC HA3BaHMs OTIEIbHBIX OPraHMYECKUX BEUIECTB (ITWUJICH, MPOMWICH, alleTUJIeH, 3TH-
JICHTJIMKOJIb, TIIMIEPUH, (GeHOI, popManbIeru, aneTaibIeru, MypaBbiHAs KHCIO0Ta, YKCYCHAs
KHCJIOTAa, OJICMHOBAsI KUCIIOTA, CTEAPHHOBAS KUCIIOTA, TII0K03a, PpyKTO3a, Kpaxmal, IeuTioI03a,
TJTMITAH);

- ¢(hOpMHUPOBAHHOCTh YMEHUS OINPEAETATh BUAbBI XUMUYECKOW CBSI3H B OPraHHUYECKUX CO-
€AMHEHUSX (OJUHAPHBIE U KPaTHBIE);

- c(OpMHUPOBAHHOCTh YMEHHUSI NPUMEHSTH IMOJIOKEHHUS TEOPHUH CTPOCHHS OPTaHUYECKHUX
BemiecTB A. M. bytnepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

- ¢()OpMUPOBAHHOCTh YMEHUH XapaKTepPH30BaTh COCTAB, CTPOCHUE, (PU3MUECKHE U XUMHU-
YECKUE CBOMCTBA TUIIMYHBIX MPEACTABUTEIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (Me-
TaH, TaH, 3TUJIEH, NPOIWIJIEH, aleTHiIeH, OyranueH-1,3, metunOyraauen-1,3, 6eH301, MeTaHOI,
ATAaHOJI, ITUJICHIJIMKOJb, TIMLEPHUH, (DEHOJ, alleTalbIeru, MypaBbUHAs U YKCYCHasi KHCIOTHI,
[JII0K03a, Kpaxmaj, LEJI0J03a, aMMHOYKCYCHash KHUCIIOTa), WJUIKOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJY HUMH YPAaBHEHUSMHU COOTBETCTBYIOLIUX XMMHUECKUX PEAKIUH C UCIOIb30BAaHUEM
CTPYKTYPHBIX (OPMYII;

- c(hOpPMHPOBAHHOCTh YMEHHS XapaKTEepHU30BaTh HCTOYHHMKH YTIJIEBOJOPOJHOTO CHIPhS
(HedTb, IPUPOMHBIN ra3, yroib), CHOCOObI X NepepaboTKU M MPAaKTUYECKOE MPUMEHEHHE MPO-
JYKTOB NIEpepabOTKH;

- c(hopMHUPOBAHHOCTh YMEHUH MNPOBOJIUTH BBIYMCICHHUS MO XMMHUYECKMM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIECTBA MIIM MPOAYKTa PEAKLUU MO0 U3BECTHBIM Mac-
ce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UM MPOAYKTOB PEAKIINN);

- ¢(hOpMUPOBAHHOCTh YMEHHUH BJIaJIETh CUCTEMOM 3HAHU 00 OCHOBHBIX METOJaX Hay4HO-
IO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHHU MTPHU U3YUYEHUH BEILECTB U XUMHUYECKUX SIBJICHUN (HaOII0-
JEHUE, U3MEPEHME, DKCIIEPUMEHT, MOJECIMPOBAHME), HCIIOJIB30BATH CHCTEMHBIE XMMHYECKHE
3HAHUA JUISl TIPUHATHS PEUICHUM B KOHKPETHBIX XU3HEHHBIX CUTYaIUsX, CBSA3aHHBIX C Bellle-
CTBaMH M UX IPUMEHEHUEM;

- c(popMHUPOBAHHOCTH YMEHUH COOMIOIATh NIPAaBUIIA MOJIb30BAaHUS XUMUYECKOH MOCY101 U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKIHUSMU 1O BBHIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;
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- cOpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHITH XUMUYECKHI IKCHEPUMEHT
(mpeBpallleHus1 OPraHU4ECKUX BELECTB [P HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMH OPraHWYECKHX BEIIECTB, JACHATypauus OCNKOB MpH HarpeBa-
HUH, [[BETHbIC PEAKLMU OCJIKOB) B COOTBETCTBUH C MpaBHJIAMH TEXHUKU 0€30MacHOCTHU MPH 00-
pallleHuH ¢ BEeUIeCTBaMH U JIabOpaTOPHBIM 000PYI0BaHHEM, NPEACTABISATH PE3yIbTaThl XUMHUYE-
CKOT0O JKCIIepuMeHTa B (hopMe 3alicH ypaBHEHUN COOTBETCTBYIOIIMX peakiuii u Gopmynupo-
BaTh BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

- c(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3MPOBATH XUMHYECKYIO0 MH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U APYrux);

- cOpMHUPOBAHHOCTh YMEHUH COOIOaTh MpaBUiIa IKOJIOTUYECKHU 1e1ecoo0pa3Horo mo-
BE/ICHUS B OBITY U TPYAOBOH AEATEIBHOCTH B LENSAX COXPAHEHHS CBOETO 3/I0POBbSI U OKPYKal0-
1€l NPUPOIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3AEHCTBUSI HA KUBbIE OPIaHU3MBbI OIPECIIEH-
HbIX OPTaHUYECKUX BEIIECTB, NOHMMas cMblci nokasareins [IJIK, moscHATh Ha npuMepax crnoco-
OBl yMEHBIIIEHUS U MPEAOTBPAILICHUS UX BPEAHOTO BO3JCHCTBYS Ha OpraHU3M YeJIOBEKa;

- s 00yYaromMXcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI: YMEHUE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1AaX MO3HAHUS BELECTB U XUMUYECKUX SBJICHUM;

- JUIsL CIemlbIX M CIHa0OBUASIIMX OOYYarOIIMXCS: yMEHHE HCIOJIb30BaTh peibedHO-
TOUEYHYIO cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO0mas u HeopraHM4eckas XUMHUs» OTpaka-
I0T:

- c(hOopMHPOBAHHOCTh TPEJCTABICHUN: O XUMHYECKOH COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, POJIU XUMUU B MTO3HAHUH SBIEHUIN MPUPOABI, B (HOPMUPOBAHUH MBIIII-
JICHUS] ¥ KYJIBTYPBI JIMYHOCTHU, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOJUMOMN IS pellieHus
MPAKTUYCCKUX 3aJa4 U SKOJIOTHYCCKU 000CHOBAHHOTO OTHOIIEHHS K CBOCMY 340pPOBBIO U IIPHU-
pOIHOM cpene;

- BJIaJICHUE CUCTEMON XMMHYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE MO-
HATHS (XUMHUYECKHI 3JIEMEHT, aTOM, M30TOIl, S-, P-, O- 3JIEeKTPOHHBIE OpOUTATH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIAPHBIH 00BEM, BaJIEHTHOCTh, 3JIEKTPOOTPULIATENBHOCTh, CTEIIEHb OKHUCIIe-
HUS, XUMUAYECKasl CBA3b (KOBAJIEHTHAs, MOHHAs, METAINTMYECKas, BOJIOPOJHAs), KpUCTAJIHNYE-
CKasl peléTKa, TUMbl XUMUYECKUX PEaKLUUid, pacTBOP, IIEKTPOJIUTHI, HEAIEKTPOIUTHI, FINEKTPO-
JUTUYECKas JUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON pEeaKInu, XU-
MHUYECKOE PAaBHOBECHE); TEOPUMU U 3aKOHBI (TEOpHUS SIEKTPOIUTUYECKON NHUCCOLMALINU, TTEPHO-
nuueckuid 3akoH JI. . MeHneneeBa, 3aKOH COXpPaHEHHSI MACChl BEIIECTB, 3aKOH COXPAaHEHUS U
MpEBpAIICHUs] YHEPTUU MPU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE NMOHMMAHUSI MPUUYMHHOCTH U CHUCTEM-
HOCTU XUMHUYCCKUX ﬂBHeHI/II\/II, (baKTOJ'IOFI/I‘—IeCKI/Ie CBE€ICHUA O CBOP’ICTBaX, COCTaBE, MOJIYUYCHUN U
0€30MacHOM HCIMOJIb30BaHUM BaKHEUIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPaKTHYECKON
JIeATETbHOCTH YEJIOBEKA;

- chopMHPOBAHHOCTH YMEHHI BBISBIATH XapaKTepHBbIC MPU3HAKH MOHSATHH, YCTaHABIIH-
BAaTb WX B3aUMOCBA3b, UCIIOJL30BaTh COOTBETCTBYIOIIHUEC MOHATHA IIPU OIMMMCAHUN HCOPraHu4vc-
CKHX BEILIECTB U UX NPEBPALLICHUN;
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- cOpMHUPOBAHHOCTh YMEHUH HCIOJB30BAaTh XUMHUECKYI0 CHUMBOJIMKY JIJISI COCTaBICHUS
(dopMy BEIIECTB U ypaBHEHHMI XUMHUYECKUX PEAKIHH, cUCTeMaTH4ecKyro HoMmeHkiarypy (1U-
PAC) u TpuBHaibHbIC Ha3BaHUS OTJCIBHBIX HEOPTAHUYECKUX BEUIECTB (yrapHbIN ra3, yriIeKuc-
JBIN Ta3, aMMHUaK, raiéHasl U3BeCThb, Herau€Hasi U3BECTh, IUThEBAsA COJA, MUPUT U JIPYTHE);

- c(OpPMUPOBAHHOCTh YMEHUI OINPEAENATh BaJCHTHOCTh U CTENEHb OKHUCICHHUS XUMHUe-
CKHX 3JIEMEHTOB B COEJIMHEHHUSAX PA3IUYHOTO COCTaBa, BUJ XMMHUYECKOW CBSI3U (KOBaJIEHTHA,
VOHHAsl, METaJJIN4YECKasi, BOJOPO/IHAsI) B COCAUHEHMSX, TUI KPUCTAJUIMYECKON PEIIETKH KOH-
KpETHOr0 BellecTBa (aTOMHas, MOJEKYJIsIpHas, MOHHAs, METa/NIM4YecKas), XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHHIA;

- c(hOopMHpPOBAaHHOCTh YMEHUN YyCTaHABIMBATh MPUHAMJICKHOCTh HEOPTaHWYECKUX Be-
IIECTB IO X COCTABY K OINpPEACIEHHOMY KJIACCY/TPYIIe COeTUHEHHN (ITPOCThIE BEIIECTBA — Me-
TaJIJIl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUPOKCHU/IBI, COIIH);

- c(OPMUPOBAHHOCTh YMEHUHN PaCKpBIBaTh CMBICI nepuoandeckoro 3akona JI. M. Menne-
jeeBa U JEMOHCTPHUPOBATh €r0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIbHYIO U MPOTHOCTHYECKYIO
byHKINY,

- cOPMHPOBAHHOCTh YMEHHH XapaKTePU30BATh JIEKTPOHHOE CTPOCHHUE aTOMOB XUMHYE-
CKHX 35eMeHTOB 1—4 nepuonoB Ilepronnueckoit cuctemsl xuMuueckux ementoB /1. . Men-
Jie7ieeBa, UCIMOJb3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETHYECKUE YPOBHUY,
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUECKUX 3JIEMEHTOB M UX COEIMHEHUH 110
nepuonaaMm u rpynmnam Ilepuoandeckoit cucremMsl XuMU4eCKux 1eMeHToB /. 1. Menneneesa;

- c(OpPMUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh (OMUCHIBATh) OOIIHNE XUMUYECKHE CBOII-
CTBAa HEOPraHWYECKHUX BEILIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETUYE-
CKOH CBSI3U MEX]ly HEOPraHMUECKUMHU BEIIECTBAMU C MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINUX
XUMHYECKUX PEAKIIUM;

- c(hopMHUPOBAHHOCTh YMEHUS KJIACCHU(PULIMPOBATh XUMHUYECKUE PEAKIIMH 10 Pa3INnYHbIM
IpU3HAKaM (YUCIy U COCTaBy Pearupyrolix BeIIeCTB, TeIUIOBOMY 3(h(}eKTy peakiuu, u3MeHe-
HUIO CTETIEHEW OKUCIIEHUS AJIEMEHTOB, 0OpaTUMOCTH PEAKIMH, YUaCTUIO KaTaau3aTopa);

- c(OpPMUPOBAHHOCTh YMEHHMI COCTaBIATh YPAaBHEHMsSI PEAKIMM pa3iIUYHBIX TUIOB, MOJI-
HbIE€ M COKpalIEHHbIE ypaBHEHUs PeaKkLUii HOHHOIO OOMEHA, YUUThIBAs YCIOBUS, IPU KOTOPBIX
3T peakLUu UAYT 10 KOHIIA;

- cOpMHUPOBAHHOCTh YMEHUI IPOBOJANUTH PEAKILIMH, OATBEPKIAIOIINE KaUeCTBEHHBIH CO-
CTaB pa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI, MPUCYT-
CTBYIOILIME B BOJHBIX PACTBOpaxX HEOPraHMYECKHUX BEILECTB;

- ¢(hOpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

- c()OpPMUPOBAHHOCTb YMEHHI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu
OT pa3NWYHbIX (DAaKTOPOB; XapaKTep CMEIICHUS XMMUYECKOI'O PAaBHOBECHS B 3aBHCHMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

- cOpMHUPOBAHHOCTh YMEHUI XapaKTepH30BaTh XUMUYECKUE MPOIECCHI, JIEKAIINE B OC-
HOBE MPOMBINIJIEHHOTO TMOJIYYEHHUsI CEpHOM KHUCIOTHI, aMMHaKa, a Takke C(POpPMHUPOBAHHOCTH
npecTaBieHnid 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMax XHUMUYECKOTrO
IIPOU3BO/ICTBA;

- c(pOpMHUPOBAHHOCTH YMEHHI MPOBOINUTE BBIUMCICHHS C UCTIOIb30BAHUEM MOHSATHS «Mac-
CoBasl JI0JIs BEIIECTBA B PAacTBOPE», OObEMHBIX OTHOLIEHUH I'a30B MPU XUMHUYECKUX PEAKIIHIX,
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Macchl BellecTBa Wik 00bEMa ra3zoB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE UIH 00bEMY
OJTHOTO M3 YYaCTBYIOLINX B PEAKIMH BELIECTB, TEIIOBOTO AP PeKTa peakii Ha OCHOBE 3aKOHOB
COXPAHEHHUsI MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS YHEPTUH;

- cOPMUPOBAHHOCTh YMEHHI COOJIIO/IATh MPaBUIIa TOJIb30BAHUS XUMUYECKON MTOCYI0M 1
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

- ¢(hOpMUPOBAHHOCTh YMEHMI IIJIAHUPOBATh M BBINOJIHATH XUMHUYECKUH 3KCIIEPUMEHT
(pa3noxeHue MepoKcHuaa BOJOpOAa B IPUCYTCTBUM KaTajau3aTopa, OIPEIEICHUE CPEebl pacTBO-
POB BEILIECTB C MOMOUIbIO YHUBEPCATHHOIO UHIUKATOPA, BIMSIHIE PA3IUYHbIX (PAKTOPOB Ha CKO-
POCTh XMMHUYECKON peaKIMH, Peaklud HOHHOTO 0OMEeHa, KaueCTBEHHbIE peakluu Ha Cyibdar-,
KapOOHAT- M XJIOPUA-aHHOHBI, HA KATHOH aMMOHUS, PEIICHHE AKCIEPUMEHTANbHBIX 33734 110
temaM «MeTtamiel» 1 «HeMmeTamib») B COOTBETCTBUU € MPAaBUIAMU TEXHUKHU 0€3011aCHOCTH MpU
oOpallleHnu ¢ BelIeCTBaMH U JTJAOOPaTOpHBIM 000pyA0BaHUEM, MIPEICTABIATh PE3YyIbTAThl XUMHU-
YeCKOro dKCIepuMeHTa B (hopMe 3alKcu YpaBHEHHUH COOTBETCTBYIOMINX PEaKuil U GOpMyIupo-
BaTh BBIBOJIbI HA OCHOBE ITUX PE3YNIbTATOB;

- c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3MPOBATH XUMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpEeICTBa MacCOBOM KOMMYHUKaluu, VIHTepHET u apy-
rux);

- c¢(hopMUPOBAHHOCTH YMEHHI COOIIOAATH MPaBUiIa SKOJIOTHYECKH ILIEJIECO00Pa3HOTO T0-
BE/ICHUS B OBITY U TPYAOBOH AEATEIBHOCTH B LENAX COXPAHEHHS CBOETO 3JI0POBBSI U OKPYKaI0-
1ieil IpUPOJHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3/ICUCTBUS HA KUBBIE OPTraHU3MBbI ONPEACIIEH-
HBIX BELIECTB, MOHUMAs cMmbica nokaszatens [IJIK, moscHATh Ha mpuMepax crmocoObl yMEHbIIIe-
HUS U IIPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

- s 00yYaroMXcsl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsl: YMEHUE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

- JUIA cHemblX U cIaOOBHIAIIMX OOYYAIOLIMXCS: YMEHHE MCIIOJIb30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

/o HaunmenoBaHmue pa3xaesioB U TEM NPOrpaMmMmabl

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH

[Ipenmer opranndeckoit xumuu. Teopus CTpoeHus: opraHuye-
ckux coenuHeHuit A. M. bytieposa

KoanuecTBo 4acoB

KonTpoas-
Bceero HbIE
padoThI

IIpakTu-
YyecKue
padoThI

DJIEKTPOHHbBIE
(undgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

20

Hroro no pazneny

Pa3nea 2. YrieBogopoabl
2.1 [IpenenbHbIE YIII€eBOOOPOABI — AJIKAHBI
2.2 HenpenenbHble yriieBOAOPOIbl: AJIKEHBI, aJTKaAUECHbI, ATKHHbI

2.3 ApoMaTH4ecKue yriieBOAOPOIbI

2.4 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX NepepaboTka

Hroro no pazneny

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. deron
3.2 Anpaeruapl. KapoonoBbie KCIOThI. CliokKHBIE (DUPBI
3.3 YrieBobl

Hroro no pasgeny

g kRN e

o = B~ DN

Pa3nes 4. A3oTcoaepskaiue OpraHi4ecKue coeJuHeHHs

4.1 AwmuHbBL. AMUHOKHACIOTEL. beiku

N

Uroro no pazgeny
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Pasznea S. BbicokoMosieKyJJIsIpHbIE COeINHEHU S

5.1 \ [Tnactmaccel. Kayuyku. Bonokna 1
Hroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17
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11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne -
) HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI KoHTpoJib- Tpakrn (tngponbic)
n/n Bcero yeckKue oOpa3oBaTe/ibHbIE
Hble padoThI
padoThbI pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
11 Crtpoenue atoMoB. Ilepuonnueckuii 3akon u [lepuoauye- 4
' CKas cucrtemMa XuMuueckux ajiemeHToB 1. Y. Menjeneera
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIICCTB
1.3 XUMHUYECKUE PEaKIIUU 1 1
Hroro no paszneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 17 1 1
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12 KJIACC
KosaunuecTBO 4acos DJIeKTPOHHBIE
Ne - -
) HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI Kontpos Hpakrn (pporie)
n/n Bcero HbIE yecKue oOpa3oBaTe/IbHbIE
padoTbI padoTbl pecypchl
Paznen 2. Heopranuueckasi Xummusi
2.1 Mertaist 1
2.2 Hemeramisl 1 1
2.3 CBs13b HEOPraHMYECKUX M OPTAHMYECKUX BEIIECTB
Hroro no pazneny 15
Pa3znea 3. Xumus u KU3HL
3.1 XUMHA U )KU3Hb 2
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 1 2




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

[Ipeamer oprannueckoil XuMHUH, €€ BOSHUKHOBEHHUE, pa3-
BUTHE U 3HAYCHUE.

Teopust crpoeHust oprannyeckux coenuHenuii A. M. byr-
JIEpOBa, €€ OCHOBHBIE MOJIOKEHUS

[Ipencrasienue o kaaccuUKauy OpraHMYECKUX Be-
niectB. Homenknarypa (cucremMatudeckas) 1 TpUBHAIb-
HbI€ Ha3BaHMsI OPraHUYECKUX BELIECTB

AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUUECKUH PSI.
MertaH ¥ 3TaH — NPOCTEUIINE TPEACTABUTENM AIKAHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA.

OTUJIEH U NPONUIIEH — MIPOCTEHNIINE TPEICTABUTENN AJl-
KEHOB.

[TpaxTiueckas padota Ne 1. «IlonydyeHue sTuineHa u usy-
YEHUE €r0 CBOMCTBY

Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. Tlomy-
YEeHUE CUHTETUYECKOTO KaydyKa 1 pe3UHBI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYE-
CKHUH psill. AUETHIIEH — MPOCTEHIINN PEICTaBUTETD
AJIKUHOB

KoauuecTBO 4acoB

Bcero

KonTpoJnb-
HbIE
padoThbI

[pakTu-
yeckue
padoThbI

Jlara
U3ydeHust

24

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl
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Apenbl: 6eH30J1 U TOJTY0JI. TOKCHYHOCTh apEHOB

['eHeTHYeCKas CBSA3b YIIICBOIOPOI0OB, IPHHAICIKAIIHNX K

pa3IMYHBIM KJ1accaM

[TpupoHBIC HCTOYHHUKH YTJIICBOJIOPOIOB: MIPUPOIHBIN Ta3

Y TIOITYTHBIE HEPTIHBIC Ta3bl, HEPTHh U MPOTYKTHI €€ mepe-
paboTku

[IpenenbHBIC OTHOATOMHBIC CITUPTHI: METAHOJ U ATAHOI.

Bomopoanas cBs3b
MHOroaTroMHbI€ CIUPTHI: ITHICHTIUKOIb U TIUIEPUH

denom: CTPOCHUC MOJICKYIIbI, (I)I/ISI/I‘ICCKI/IG U XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHHC

10

Anpaeruapl: GopManbACTU U alleTalbAeTH . AIICTOH.
O1HOOCHOBHBIE TIPE/IENbHBIE KAPOOHOBBIE KUCIOTHI: MY-
paBbUHAs U YKCyCHAsI

11

12

13

[TpakTiueckast pabota Ne 2. «CBoiicTBa pacTBOpa yKCyc-
HOH KHCIIOTB»

CreapuHOBas U 0OJI€MHOBAsI KUCIOTHI, KAK IIPEICTaBUTENIN
BBICIIINX KapOOHOBBIX KHUCIIOT.

Mpina Kak coJId BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIO-
ee IeUCTBHE

CrnoxHuble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
I'uaponus cnoxHbIX 3pUPOB.

XKupsl: rusponans, IpuMeHeHHe, ONOIOTHYECKas POJIb JKH-
poB
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14

YrneBoasl: coctas, Kiaccudukaius. Baxkueiinue npe-
CTaBUTEIIN: TIIIOK03a, PpyKTO3a, caxapo3a. Kpaxman u
LEJUTI0JI03a KaK IPUPOIHBIE MTOJIUMEPHI

15

16

17

AMUHBI: METUIAMUH ¥ aHWIUH.
AMUHOKHUCIOTHI Kak aM(pOTEpHbIE OPraHUYECKUE COETU-
HEeHUs, UX Ouonoruyeckoe 3HaueHue. [lentuab

benku xak IMPUPOAHBIC BEICOKOMOJICKYJIAPHBIC COCIUHC-
HUA

OCHOBHBIE TTOHATHSI XUMUHU BEICOKOMOJIEKYIISIPHBIX COEJIH-
HEHUM.

OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX CO-
enuHeHun. [lnacTMaccsl, Kaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

17




11 KJIACC
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Ne
n/n

Tema ypoka

XUMUYeCKuH d51eMeHT. ATOM. DIIEKTPOHHAsA KOHPU-
ryparysi aToMOB

KoaudecTBO 4acoB

Bcero

KonTpoJib-
HbIe
padoTbI

IIpakTu-
YyecKue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Iepnoanueckuii 3axoH u [lepuoanueckas cucrema
XUMHYeCKHX d1eMeHToB JI. 1. MeHaeneeBa, ux CBI3b
C COBPEMEHHOM T€OpHel CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
AJIEMEHTOB M UX COEIMHEHMH 110 TpyIaM ¥ IepHuo-
Jam.

3HaueHHUE NEPUOINYECKOr0 3aKOHA U CUCTEMBI XMMHU-
yeckux anemeHToB .M. Menneneesa B pa3BUTHI
HayKH

CrpoeHue BeniecTBa. XuMu4eckas CBsi3b, €€ BUBI;
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas ca3b

BanenTHOCTh. D1€KTPOOTPUIATENBHOCTh. CTENEHb

okucieHus. BemectBa MOJICKYJISIPHOT'O U HEMOJICKY-
JIIPHOT'O CTPOCHUA

[TonsiTe 0 nucnepcHbIX cucTteMax. ICTUHHBIE U KOJI-
JIOUHBIE pacTBOPBI. MaccoBas /10151 BEIIECTBA B pac-
TBOpE




Knaccudukanus 1 HOMEHKIATypa HEOPraHHYECKUX

8 . 1
COEIMHEHUI.

9 ['eneTnueckas cBs3b HEOPIraHUYECKUX BEILECTB, Pa3- 1
JMYHBIX KJIACCOB
Krnaccudukanus XuMu4ecKkux peaknuii B HeOpranude-

10 CKOHM M OPraHN4eCKON XUMHHU. 3aKOH COXPAHEHHU Mac- 1
Chl BEILIECTB; 3aKOH COXPAaHEHUsI U IIPEBPALCHUS SHEP-
MU IPU XUMHUYECKUX PEAKIIMIX

11 CkopocTb peakruu. OOpaTumbie peakiiui. XuMude- 1
CKO€ paBHOBECHE

12 [pakTuueckast padora Ne 1. «BrnusiHue pa3imnyHbIX 1
(aKkTOpOB Ha CKOPOCTb XUMHUECKOH pEeaKIINm»
OnexTpoauTnueckas aucconuanus. [lonsatue o Bono-

13 poaHoM nokazaresne (PH) pactBopa. Peakuinu noHHOTO 1
obMeHa

14 I'maponus opraHnYecKux U HEOPraHMYECKUX BEIIECTB 1

15 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [1oHs- 1
THE 00 2JIEKTPOJIN3€E PACIIIIABOB U PACTBOPOB COJIEH

16 KonTtponbHas padora no paszneny «Teopernueckue 1
OCHOBBI XUMHUU»

17 [ToBTOpeHue u 06001IeHNE MaTepraa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17
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12 KJIACC
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Ne
n/n

Tema ypoka

Mertamibl, ux noyioxkenue B [lepuoauueckoit cucreme
xuMmudeckux saeMenToB JI. M. MenzaeneeBa u ocooeH-
HOCTH CTpoeHus aToMoB. O01ue Gpu3ndecKkrue CBOm-
CTBa METAJIOB

CruaBbl METaJUIOB. DIIEKTPOXUMUYECKUM psiJl HAIIPSI-
JKEHUN METAJIJIOB

Kouu4vecTBO 4acoB
KonTpoJib-
Bcero  Hble
padoTbl

[pakTu-
YyecKue
padoThbI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl

XUMHYEeCKHE CBOWCTBA BaKHEHIIINX METAJUIOB (HATpUH,
KaJIWi, KaJIbIIU, MarHui, aIIOMAHUAN) U UX COETUHE-
HUM

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COEAUHEHUI

XUMHUYeCKHE CBOMCTBA IIMHKA, JKeJle3a U UX COeIMHE-
HUN

[TpakTrueckas padota Ne 2. "Pemienue sxcnepuMeH-
TaJIFHBIX 3a71a4 10 TeMe «MeTamaei»"

Hewmeramisl, ux nonoxenue B [lepuoanueckoil cucre-
Me xuMudeckux sneMenToB J[. 1. MenaeneeBa u oco-
OCHHOCTH CTPOCHHS aTOMOB.

®u3nyecKue CBOMCTBA HEMETAIUIOB. AJIJTIOTPONUS HE-
MeTaJuIoB (Ha MpuUMeEpe KUciaopoaa, cepsl, hochopa u

yriepojia)
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XUMHUYECKUE CBOKMCTBA IaJIOT€HOB, CEPBI U X COEU-
HEHUU

XuMHYECKue CBOMCTBA a30Ta, (ochopa U UX COeTUHE-
HUH

10 XHUMHUYECKUE CBOMCTBA yIiIepoJia, KPEMHHUS U UX CO-
eIMHEHNNI

11 [IprumeHeHne BaXXHEUIINX HEMETAIJIIOB U UX COEIMHE-

HUU

[TpakTiueckas pabota Ne 3. «Pemienue s3xkcrnepuMeH-

12 n n
TaJbHBIX 3aJa4 1o Teme "HemeTamnsr"y

13 KonTtponpsHas padora no temam «MeTtamuibi» u «Heme-
TaJIbI»

14 Heoprannueckue u opraandeckue kuciaorsl. Heopra-

HUYCCKHUEC U OPTaHUYCCKUEC OCHOBAHUA

AmpoTepHble HEOPraHUYECKUEe U OPraHUYECKHUE CO-
15 eauHeHus. 'eHeTndeckas CBs3b HEOPraHUUECKUX U Op-
TFaHUYECKUX BEIIECTB

Posib xuMuu B 06ecrieueHnH SKOJIOTHYECKO, IHepre-
TUYECKOM 1 MUIEBON 6€30MaCHOCTH, Pa3BUTUH MEIH-
16 IIUHBI.

[TpencraBienust 06 00X HAYYHBIX PUHIIUIIAX MIPO-

MBIIIJICHHOTO IMOJIYYCHUA BaKHEHIIINX BCUICCTB

17 YenoBek B MHPE BEIIECCTB U MaTCpPHUAIIOB
XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

17
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

1. I'a6puensu O.C., Octpoymos N.I'., CnagkoB C.A. Xumus. 10 k. [Ipocemnienue.
2. I'abpuensia O.C., OctpoymoB W.I'., CrankoB C.A. Xumus. 11 . IIpocsemenue.

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. 'abpuensn, O. C. Metonuueckoe mocodue Xumus 10 kmacc
https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

2. I'abpuensn, O. C. Meroaudeckoe nmocoomne Xumus 11 kiace
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

3. IN'abpuensu, O. C. Xumus 10-11 knacc. ba3oblit ypoBenb. MeToauueckie peKoMeHAaluu U

pabouas nporpamMmma
https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf

4. I'abpuensn, O. C. Xumus 10-11 kmace. bazoBsiit ypoBeHs. MeToamueckoe nocodue
https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.chemnet.ru I"azera « Xumusi» u caiT st yaurens «51 uay Ha ypoK XUMUNY.

2. http://him.1september.ru Equnas xomiekius LIOP: ITpeameTHast KOJUTEKIUS «XAMUS».

3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCIIEPUMEHTBI:
xumus. Komnekmus Poccuiickoro o01ieo0pa3oBaTeIbHOrO opTaa.

4. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoi.

5. http://www alhimik.ru Beepoccuiickast omummuaa mKoJIbHUKOB MO0 XHMHUHU.

6. http://chem.rusolymp.ru Oprannueckast XuMusi: JJIEKTPOHHBINA YUeOHUK JJIsl CPEAHEH HIKOJIBI.
7. http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU: SJIEKTPOHHBIA YIEOHHK.

8. http://www hemi.nsu.ru OTKpBITBII KOJUISIK: XUMHSI.

9. http://www.chemistry.ru JIluctaHmoHHas OJMMITHA/IA TIO XUMHUU: TEJICKOMMYyHUKAITMOHHBIN
00pa3oBaTeNbHbII MPOEKT.

10. http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHuoHHbIe YBPUCTUUECKUE
OJIMMITHA/IBI TT0 XUMHUH.

11. http://www eidos.ru/olymp/chemistry 3anumarenpHas XUMHS.

12. http://home.uic.tula.ru/~zanchem U3 omnsita padots! yunrtens xumun: caut H.}O. Coicmano-
BOIA.

13. http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmManoBoii.

14. http://www 104.webstolica.ru Kiaccudukarust XUMHYECKHX PEaKIUi.

15. http://classchem.narod.ru KouTpen — Xumus aist Bcex: y4eOHO-MHGOPMAITUOHHBIH CaMT.
16. http://kontren.narod.ru Marepuainst kadeapsl pu3ndeckoi U KOIouaHoH Xxumun FOxHOTO
benepanbHOrO YHUBEPCUTETA.

17. http://www.physchem.chimfak.rsu.ru Meroauka o0y4eHuss XUMUH: CalT KapeIpbl XUMHUH
HITIY.

18. http://mctnspu.narod.ru Meroauueckoe oobeuHeHNE yunTenei xumun CeBepo-BocTounoro
OKpyra ropoaa MocCKBBI.

19. http://bolotovdv.narod.ru HaHoMeTp: HAHOTEXHOJIOTHYECKOE COOOIIECTBO.
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http://classchem.narod.ru/
http://kontren.narod.ru/
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http://bolotovdv.narod.ru/
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20. http://www. nanometer.ru OHaiiH-ClIpaBOYHUK XUMUUECKHX 31eMeHToB WebElements.

21. http://webelements.narod.ru IMomynspaas OHOIMOTEKAa XUMHUCCKUX DIICMEHTOB.

22. http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbIC 1 CIIpaBOYHBIC MATEPUAIIBI IO XUMHH.

23. http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumum.

24. http://chemworld.narod.ru Caiit «BuptyanbHas XuMHYECKasi ILIKOJIA.

25. http://maratakm.narod.ru Cait «Mup XUMHK».

26. http://chemistry. narod.ru XuMuK.py: caliT o xumuu.

27. http://www.xumuk.ru Xumuueckast crpannuka SIpociaBckoro LleHTpa TeaeKOMMyHHUKALNN U
UH(POPMALMOHHBIX CHCTEM B 00pa30BaHUU.

28. http://www.edu.yar.ru/russian/cources/chem Xumunueckuii mopraa ChemPort.Ru.

29. http://www.chemport.ru Xumunueckuii cepsep HimHelp.ru: yueOHble 1 cipaBo4HbIC MaTepH-
aJIbI.

30. http://www himhelp.ru Xumus: Matepuainsl « Bukuneanuy» — cBOOOTHON SHIUKIIONEINH.
31. http://ru.wikipedia.org/wiki/Xumus XuMus I BCEX: WILTIOCTPUPOBAHHBIC MATEPUAIIBI T10
o0u1ei, opraHM4ecKoi 1 HEOPraHU4ECKOH XUMHUU

32. http://school-sector.relarn.ru/nsm Xumust u xu3ap — XXI Bek: HAyYHO-TIONYJISIPHBIN KYP-
HaJl.

33. http://www.hij.ruXumo3a: coobiiecTBo yunrteneid XuMuu Ha nioptajie «CeTb TBOPYECKUX
YUHUTEIICH.

34. http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com [IxonbHUKaM 0 XUMHHU: CAUT XU-
mudgeckoro akymnprera Antl'Y.

35. http://www chem.asu.ru/abitur DiekTpoHHast OMOTHMOTEKA 10 XUMHH U TEXHHKE.

36. http://rushim.ru/books/books.htm DnekrponHas 6ubIMOTEKA yI4EOHBIX MAaTEPUAIIOB MO XH-
muM Ha nopraie Chemnet.

37. http://www.chem.msu.su/rus/elibrary DnemenTsl xu3nu: cait yuuresst xumun M.B. Coro-
BbEBO.

38. http://www.school2.kubannet.ru Summknoneaus «lIpupona Haykny»: Xumus
http://elementy.ru/chemistry
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http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
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http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/Химия
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
http://www.hij.ru/
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q
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