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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DeaepanmbHOTrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TNOJIOKeHUM «CTparernn pa3BuTusl BocnuTaHus B Poccuiickoit
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOwiel crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUsS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuenrtyanbHble monoxkenuas GI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIENEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, M0JIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TaloM peajlu3aluyd  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0pa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XuUMHUSD», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMmMe MO0 XMMHUHM C Y4YETOM CHeUU(PUKA HAYKHM XUMHUHM, €€ 3HAYeHUs B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1enedl M NPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumn.

XuUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT 0coOyr pojb B
COBPEMEHHOW IMBMIIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTopoe (OpPMHUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHs cTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOJIMMBIM YCIIOBUEM YCIIEIIHOTO
TpyJa U SKM3HU Kaxaoro ujieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka



CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydarommuxcs, HEOOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHUs B Pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas M HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPraHWYECKON XMMHUH (C BKIIOYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4YecKkon xumuu. POpMHUPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpPraHW4YecKas XUMHS» CcPOopMHpOBaHa B MporpaMMe IO XUMHUHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHM4eckod XWUMHUH IIOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABIICHUS] O XMMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaom 3peHusi B ImpeameTe «XuMHUs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00YyJaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
riyoke TIOHSATh MCTOPUYECKOE W3MEHEeHHE (QYHKIMA OSTOrO0 3aKoHa — OT
00001aroIIei 10 0OBICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus jgomnoyiHseTrcss B kKypcax 10 um 11 knaccos
AJIEMEHTAMHU COJICPKAHUS, HMMEIOINMHU KYyJIbTYpOJIOTHYECKUA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIIBHOW M MPAKTUYECKOU



JIESTEIIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHMIO YBKCHHS K TIPOIECCY
TBOpPYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPHUIOKCHUH XHUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBS3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(GOPMAIHIO U
OPUMEHATh €€ A TIOTIOJHEHWS 3HAHWM, peNIeHUS WHTCIUICKTYaTbHBIX |
HKCIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a/a4. B 1emoM conmepikanue yueOHOTO
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYCHHS  OPUEHTUPOBAHO  Ha
dbopMupoBaHHE y OOYYAIOIIUXCS MHPOBO33PEHUECKONH OCHOBBI IS TTOHHUMAHHMS
dunocodckux wued, TaKMX Kak: MAaTepHAIbHOE C€IMHCTBO HEOPTaHUYECKOTO |
OpPraHUYECKOTO MHpPa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MYyTEM OKCIEpPUMEHTa W
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (akTaMH U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTUUECKUX MpobIieMm, a
TaKKe MpobyeM cOepeKeHUsT YIHEPTETUUECKUX PECYPCOB, CHIPBS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B rmmane pemieHWs 3aad  BOCIHTAHUS, PAa3BUTHS M COMAIU3AIMH
OOyYaromuMXcss MPHHITBIC TPOTPAMMON IO XUMHU TOIXOIBI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMETa TMpeayCMaTpuBaioT (hopMupoBaHHE
YHUBEPCAIbHBIX y4YE€OHBIX JEHCTBUW, HUMEKOIIUX 0a30BO€ 3HAYEHUE MJIA
pa3IMuYHBIX BHJOB JCSATEIBHOCTH: pEIICHHs TMpoOsieM, TOWCKa, aHalu3a u
00paboTku nHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEJOBATEIILCKON JESTEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpemnojaBaHus XMMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, IPH OPEICIICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHS TMpeaMeTa HalpaBICHHEM
MEPBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJUYECKOW TOUYKHU 3PEHUS TaKOW TOIXOJ] K OINpENeTCHHUIO IeNel H3ydeHUs
TIpEIMETA SIBIISICTCS BITOJTHE OITPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICIIIMH H3YYCHHS IPEAMETA
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (QopmupoBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIekKaT KIIOUEBBIC MOHATHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHME f3bIKA HAYKH, YCBOCHHE W MOHUMAHHUE CYUIHOCTH IOCTYMHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C MCTOpHUEH
UX PA3BUTHUS U CTAHOBJICHHS;

e (opmMupoBaHHE U Pa3BUTHUE MPEJCTABICHUI O HAYYHBIX METOJaX MMO3HAHUS
BEIIECTB M XUMWYECKUX pEaKIHi, HEOOXOMMMBIX Il MPUOOpETEHUs
YMEHUN OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKHUX SIBJICHHM,
HMMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON U NMOBCEAHEBHOM KU3HU,



® Dpa3BUTHE YMEHUI U CITIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TpPaBUII
0e30MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpENnojaBaHUM XUMUM B OOJbllIed CTEHNEHH OTAAETCA  MPEANoYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydyeHHus, OPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTEeIbHON OpraHM3alliy, BIAJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHMSIMU aKTUBHOTO IOJIyYE€HHUS 3HAHUI U NMPUMEHEHMSI UX B PEaIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBsa3u ¢ 3TMM npW M3ydyeHHHM Ipeamera «XHUMHUS» JTOMUHHPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKKe IENU U 3a7auu, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYaOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BUJOB
JeATEILHOCTH: PEIIeHHs MPoOJeM, MOUCKa, aHanu3a U 00paboTKu HH(OpMAaIIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHMs OIbITa JAESITEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B IIO3HAaHWUM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHWS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMUYECKOTO COJIEP KAHUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy oOOyyarommxcs YOeXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUHU, €€ BaXKHOM PONM B PEHICHUU TJI00aNbHBIX MpoOIeM
PaLMOHAIBHOIO MPUPOAOIOJIB30BaHNUs, OMOJIHEHNS SHEPIETUYECKUX PECYPCOB U
COXPAHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTrOo
OTHOILEHUS K TPUPOJIE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OINbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTyalUsIX, CBA3AHHBIX C XUMUUYECKUMH SIBJICHUSIMHU.



B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 ypOBHS BXOAHUT B COCTaB MpeAMETHOI obnactu «EcTecTBeHHO-HAy4YHBIE
MIPEIMETHD).

OO11ee Ynca0 4acoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHn4YecKON XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coenuHenuid A. M. bytieposa, e€ ocHOBHbIE 100XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKkux BemecTB. ['omonorus, u3oMepus. XHUMHUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accU(puKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COCJUHEHHUW (CUCTEMaTU4yecKas) W TPUBHUAIBHBIE Ha3BaHUS
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA psAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN QJIKAaHOB: (PU3MYECKME M XUMHUYECKHE CBOMCTBa
(peakiuu 3amelieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NpPOCTEUIINE MPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakuu  TUAPUPOBAHUS, TAJOIC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEHIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lonmydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK T'MAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3MYECKHE U XMMHUYECKHUE CBOMCTBA
(peakuuy rajoreHHMpOBaHUsI U HUTPOBAHUS), MOJYyYEHUE U NpUMEHeHue. 1oayon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTndeckass CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
pPa3IMYHBIM KJIACCAM.



[IpuponHble MCTOYHHMKUA YTIIEBOHOPOAOB. IIpupoaHblii Tra3 W NOMYTHBIE
HeTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKH), muposn3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLCHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMAacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, ITPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3YUYEHHE €T0 CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBL. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUMd C AaKTUBHBIMU METaJlJIaMHU,
rajJjoreHOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

deHon: CTpoeHHUE MOJEKYJbl, (U3NYECKHMEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOWCTBA (pEaKIUU OKHUCIECHHS M BOCCTAHOBJIIECHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYEHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJig Kiacca KUCIOT, peakuus 3TepuuKaiim), moaydyeHue u NpuMeHEHHeE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KiacCHU(HUKanus — YrJeBOAOB  (MOHO-, JHU- H
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapu: 0COOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3WYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.




Kpaxman u nemntono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmalna u
eUTE0NI03bl.  DU3WYecKue W XWMHYECKHE CBOWCTBAa Kpaxmania (THAPOIIH3,
KaueCTBEHHAsI PEaKIIHS C HOJIOM).

DKCHEepUMEHTAIbHBIE METOABl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MPOBEICHNE, HAOJIOJCHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, Ka4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCIICHHE 3TaHOJA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHUCTBHUE TJHUIIEPUHA C
ruapokcuom menu(Il)), anpaerngos (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), BzaummomecTBHEe Kpaxmana C HOJOM),
MPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agauu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MM MTPOTYKTOB PEAKIINN).

A30TcoieprKalllie OPraHuYeCKUE COCTUHECHUSI.

AMHMHOKHCIIOTHI Kak aM(pOTEpHBIE OpraHWYecKue coeauHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe ruiuHa). buonormyeckoe
3HaUYCHUE aMUHOKHCIIOT. [lenTumb.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC cOoeaWHECHMS. [lepBuuHas,
BTOPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METObl HM3YYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
HaAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OEIKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHA —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCIEPUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUIA:
O3HAKOMJICHUE C 00Opa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJJacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKONM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TIOHSITHH, SBISIOMUXCS CUCTEMHBIMHU TSI OTACITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOPHs, aHAIN3, CUHTE3, KiIaccu(uKaius, mepuoandHOCTh, HAOIIOICHHE,
U3MEpEeHUe, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUSI.



buonorusi: xierka, opraHusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTUYECKH AaKTHBHBIC BeIllecTBa (OCNKH, YIIeBOABI, JKHPHI,
bepMeHThI).

['eorpadus: MuHEpaBl, TOPHBIC TOPOABI, TOJE3HBIE UCKOMIAEMbIE, TOITUIHUBO,
pecypchl.

TexHONOTHsI: TMHWINEBBIE MPOJAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHWUS,
MOOIIIUE CPEJICTBA, JICKAPCTBECHHBIC U KOCMETHYECKUE MpeTapaThl, MaTepUaIbl U3
VCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dIeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000JI0uKa. DHEPreTUuecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus: JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cucTeMbl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M Tepuojaam.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[IonsTne o nucnepcHbx cucreMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBHI.
MaccoBast 1015 BelIecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHUU. Howmenknarypa
HEOpPraHUYECKHX BelIeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K Pa3]IMYHBIM KJIaccaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHsS MAacChl BEUIECTB,
3aKOH COXPAaHEHMS U MPEBPALLEHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKOpOoCTh peakiiiu, e€ 3aBUCUMOCTh OT pas3inudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnnn Jle [larense.



Dnektponutuyeckas auccounanus. CuiabHbIe U ciiadbie anekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETFHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYeCKHX 3ieMeHToB [, U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPENbl PACTBOPOB BEUIECTB
C TOMONIBI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUH HOHHOrO oOMeHa),
MPOBE/ICHUE TIPAKTUYECKON paboThl «BiausiHue pa3nyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIUN.

PacuérHble 3a1aumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXHMHUYECKHAE PACUEThI, PACUEThl C HCIOJB30BAHUEM IOHATHS «MACCOBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxenne HemeraiuioB B llepuomnueckorr  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETANIOB (Ha TMpuUMepe
KHCJIOpOoa, cephbl, hochopa u yriepoa).

XWMUYECKHE CBOMCTBA BAaYKHECHUIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga MU KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJIHBIX COSTUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 00O0JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKHAN Pl HATIPSHKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BAXHEWIIMX METAJUIOB (HATPUM, KaJui, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHsS BEUIECTB M HX MPEBpPAIICHUMN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0O0pPa3IOB HEMETAJLIOB, PEIICHUE
HKCIIEPUMEHTANILHBIX 3a/Ja4, HAOJIOJEHWE W OINWCAHHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérbl mMaccel BelllecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJJHO
13 BEUIECTB UMEET NPUMECH.

XuMHA U KM3Hb



Posp xumumn B o0ecne4eHUH SKOJIOTMYECKOM, SHEPreTUYeCKOW M MUIIEBON
0e30MacHOCTH, Pa3BUTHH MEIHMLIMHBL. [IoOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIMII.

[IpencraBnennss 00 OOMIMX HAyYHBIX MPUHUUIIAX [POMBIIUIEHHOTO
MOJIyYeHUS] BaXKHEHIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIINE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEPHANIBI, KpAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MHUHEPAIBHBIE
ynoO0peHus.

XAMHS W 3I0pPOBBE YEJIOBEKA: IPABWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MaCHOrO HUCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B [TIOBCEJHEBHOM KM3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H NpH  HW3YyYEHUHM oOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHATUNA, SBISIOLIUXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PAHOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILECTB B OPraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
peCypCHI.

TexHonorusa: XuMHYecKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE MPOU3BOJACTBO, IHILIEBAsS
IPOMBIIIUIEHHOCTh,  (papMalleBTHUECKass  MPOMBIILIEHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPaMM CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHbIM W TIpeaMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI MPOrPAMM CPEIHETO OOIIETro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJIhTaTOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMHUCS POCCUHCKONW TpaXKJaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIMYHE MOTHUBAIMH K O0YUCHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIINIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYHYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOEH
JESATEILHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IETOCTHON
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYIbTYphl M CIIOCOOHOCTH CTAaBHUTh
[[EJIN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHsS» JOCTUTarTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOTO O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMU U TpaBWIaMH  TMOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTH
00yJaroIIIXCsl.

JIn4HOCTHBIE pE3yJdbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPaKaroT
c(OpPMHPOBAHHOCTh OTBITA TO3HABATEILHOW U TPAKTUYECKON NESITEIbHOCTH
OOy4JaroIIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCcKOro BOCIIUTAHUS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBUiiaX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATENbHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHOU ACSITEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

[IECHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJIEIUIO
OTE€UYCCTBEHHOMN XUMUM;

YBOXEHUS K TIPOIECCY TBOpPUYECTBA B 0OJACTH TEOPHUU M TPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHHUSI HAyKU €CTh PE3yIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

WHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOMX TOBApHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUNA 3TUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IEHHOCTEN 30pOBOrO0 M 0Oe30MacHoro obOpasza KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi C BeHieCTBaMU B OBITY,
ITOBCEHEBHOM XU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIYAIHLHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTHUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTHU B  y4e€OHO-HCCIEI0BaTEIbCKOM
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COI[MAJILHOM HAIMPABJICEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOoecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJIbHOM TpaeKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccuu U peain3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I111eCTBa;



6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

IKOJIOTUYECKU 1I€TIECO0OPA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
PKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAaHUSA JOCTHKEHUNW XUMHH  JUIS
pELIeHHs BOIPOCOB PAallMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI  OKPYKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HAJIM4YHs Pa3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH DKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM WM COLIMAIBHOU
NPAKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XMMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYXKalolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YeJIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IIPUPOIAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IMBHJIM3AMM: B €€ TyMaHUCTHYECKOM HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUaTbHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBHUI
YCHEIIHOTO0 TPpyJa W JKOJOTHYECKH KOMQPOPTHOM IKHU3HU KaKIOTO 4JIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHMMAHHSA CYIIHOCTH METOOB
MO3HAHUSA, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETO MHUpa U
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HAyyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHUS s
peleHus: mpo6JsieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKON 1EATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;



UWHTEpeca K 0OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaIbHOM

JESATEIBbHOCTH.
METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI Y4€OHOIro MpeameTa «XUMHUs» Ha
YPOBHE CpeaHEro ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIMUXCS
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHBIE) OO0IleHayYHbIe MOHATHUS, OTPa’KaIoIINe
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBJICHUE,
IPOLECC, CUCTEMA, HAYUHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yYHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0Yy4arOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJITHBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAJIbHbIMHA Y4eOHBIMU NMO3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKune aeMcTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITHS I OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIAacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

YCTaHABIIMBATh IPUYUHHO-CIICJICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHBOPEUHUS B pacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOIb3yEMbIE B XUMHU CUMBOJUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmyjia, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMpU PEHICHUH Y4eOHBIX IMO3HABATENIBHBIX W TPAKTUUYECKUX 3ajad,



NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB HCCIIEA0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUICHUs MPaKTUYECKHX 3a/ad, NPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOuS,
pecypcbl MHTepHeTa), aHamTu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OopM
MPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;

bopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM JIS BBINOJHEHHUS YYEOHBIX 3a7a4
OIPEIIECIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  HIPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNpPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIA€MOM TeMbI B XOJI€ AUAJIOTa W/UIU
JUCKYCCUM,  BBICKa3bIBaTh  HJeH, (GOPMYyIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHUS MPE/I0KEHHOM 3a1a4H;

BBICTYNATh C Mpe3eHTAlMell pe3ybTaTOB IO3HABATENBHOU JIESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOJTHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIAEAOBAHUIO CBOMCTB



U3y4aeMbIX BEILECTB, pealu3alui y4eOHOro npoekra u (opMyJIUpoBaTh BBIBObI
II0 pe3yJIbTaTaM IPOBEAEHHBIX HUCCIEAOBAHUN IYTEM COTJIACOBAHUS IMO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIISTH CBOIO IIO3HABATEIBHYIO
NEATENIbHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEJIaraeMblii alfOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUHM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
U CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHble pe3yabTaThl OCBOCHMSI Kypca «Opranuyeckas XuUMH»
OTpaXKaroT:

chOpMHUPOBAHHOCTh  NPEACTABICHHMA O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsI pEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIATralONINE TOHATUS (XMMUYECKUN DJIEMEHT, aroM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKelneT, (YHKIHOHANbHAS TPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YII€BOAOPO/IbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEpP, IOJIUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByrtiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU SI3bIK XHWMHUHU;, MHPOBO33PEHUYECKHE 3HAHWS,
JIeXKAIME B OCHOBE TOHUMAHUS MNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PAKTOIOTHUYECKUE CBEJACHUS O CBOMCTBAx, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEITEIbHOCTH YEJIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHHUM BBISBJISATH XapaKTepHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUA MPU
ONMCAHUU COCTABA, CTPOEHHUS U MPEBPALIEHUN OPraHNYECKUX COCIUHEHHNM;



c(hOpPMHPOBAHHOCTh YMEHHUM HCIONB30BATh XMUMHYECKYI0 CHUMBOJIMKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMyaT OpraHMYECKMX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB JJI WLIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh, YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HW3yUEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAECpPIKaIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUs), JaBaTh WM Ha3BaHUSA I10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOMWICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu], aleTaabIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJIOTAa, OJIECMHOBAs! KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJII0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBl XUMHUYECKOM CBS3U B
OpTraHUYECKUX COCTUHEHUAX (OJIMHAPHBIC U KPaTHBIC);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH pa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MNPOIWIICH, AlETUJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJIIb,
TIIMIEPUH, (EHOJI, aleTalbJIerua, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUII0JI03a, AMUHOYKCYCHAsl KUCJIOTa), MILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIE€BOIOPOIHOTO
Chlpbsd (He(Th, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKU U
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMyu 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOJIHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUN (HaOIt0IeHNEe, M3MEPEHHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKUE 3HAHUS JJIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
NOCyJI0l 1 JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpalIeHUs C



BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIIOJHEHUIO J1A0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH W BBHINIOJHATh XUMHUYECKHMA
AKCIEPUMEHT (IIPEBpalCHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUHU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBHMHM C TIpaBHJIAaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3almucH YpPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TMOJy4aeMyl) U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
undopmaruu, aTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHH  coOJNIOAaTh  MpaBWIa  SKOJOTMYECKU
LEJIECO00Pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JE€ATEIBHOCTH B LEIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHUMasi cMmbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEAOTBpAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YeJI0BEKa;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB M
XUMHUUYCCKUX SIBJICHUM;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obo3HaueHui JI. Bpaiinsa nis 3anmucn XMMUYECKHX

dbopmy.

11 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKaAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUMU SIBJIICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAaHWH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIIMe TMOHATUS (XUMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
ANIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XMMUYECKAsI CBSI3b
(KoBaJIeHTHAs, MOHHAS, METATMYECKas, BOJIOPO/IHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEJICKTPOIUTHI,



AIEKTPOJIUTUYECKAS] JAUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakUnud, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
INEKTPOJUTUYECKON Juccolmannu, nepuoanuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUN
IpU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUs, JIEKAIIME B OCHOBE IOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIIOJIb30BAHUN BAXKHEUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IE€SITEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEpHbIE MPU3HAKU TOHSTHH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
ONMCAaHNUN HEOPIaHWYECKUX BEILECTB U UX IPEBPALICHUM;

c()OPMUPOBAHHOCTh YMEHHUM HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIIATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COCAUHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
VOHHAsl, METAJUIMYECKAs ), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHECHUM;

c(OpMUPOBAHHOCTD YMEHHU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB 10 HX COCTaBY K OIpeAeaEéHHOMY Kiaccy/Tpymie
COEJIMHEHHU (IIPOCTBIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUM PacCKpbIBaTh CMbICI NEPUOANYECKOro 3aKkoHa /1.
N. MenpeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoil CUCTEMBI
xumudeckux sneMeHToB [[. M. MenneneeBa, UCnonb3yd MNOHATHS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCAMHEHUN
10 nepuojaaM u rpynnam llepuognueckor cucrembl XuMHYECKUX d1eMeHTOB [l. W.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBAThH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETUYECKOW CBSA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMH C IMIOMOIIBIO YPAaBHEHNUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XUMHYECKUE PEAKIUU II0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY



abdexTy peakuuy, U3MEHEHHUIO CTENEHEH OKHUCICHMS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUHA COCTABJISATh YPaBHEHUS PEAKIUN pPa3TMIHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHCHHS PEAKIIMiA HOHHOTO 0OMEHA, YUUThIBAS
YCIJIOBHSI, IPH KOTOPBIX 3TH PEAKIINN UAYT 0 KOHIIA,

chOPMHPOBAHHOCT, yYMEHUW TPOBOJUTH PEAKIHMH, IOATBEPKIAIONTUE
KAUeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIONIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM paCKphIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHUS JECKTPOHHOro OaniaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XHUMHUYECKHUE MPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOMWX HAyYHBIX MPUHIAIMAX WU
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHH TPOBOJIUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MIOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABMIIA TTOJI30BAHUS XUMHUECKOU
MOCy/IOl U JTa0OpaTOpPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BCIIIECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMH TIO BBITOJTHEHHIO J1a0OPATOPHBIX
XUMHUYECKUX OITBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHWPOBATH U BBHINOJHATh XUMHYSCKHM
AKCTIEPUMEHT (passioKeHHEe MEePOKCHAa BOJOPOJa B MPHUCYTCTBUU KaTajauzaTopa,
OTpENICJICHUE CpPelbl PAaCTBOPOB BEIHIECTB C TMOMOIIBI  YHHUBEPCAIHHOIO
WHIUKATOPA, BIMSHUEC PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIUH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metamey u «HemeTamib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJIbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIONIUX peaKmuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNIbTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);



C()OPMUPOBAHHOCTh ~ YMEHHUH  COONIONATh  MpaBWiIa  DKOJOTUYECKU
1eJIeCO00pPa3HOT0 TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LENIX
COXPAaHEHMSI CBOETO 3J0POBBS M OKPYKAIOIIEH IPUPOIHOM CpeIbl, OCO3HABATH
ONACHOCTB BO3JEHCTBHS HA KMBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [I/JIK, mosicHATs Ha mpuMepax cHocoObl YMEHBIICHUS H
IIPEAOTBPALLIECHUS UX BPEAHOTO BO3AECUCTBHSI HA OPTaHU3M YEIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbS: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUSUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anucu XuMHYeCKuX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 4acoB

HanmeHnoBaHue pa3aeioB U TeM JyiekTpoHHbIE (IU(PPOBBIE)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3zgea 1. TeopeTuyeckue OCHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
1.1 CTPOEHHUsI OPTraHNYECKUX COCAUHEHUN 3 Bubmaorexa
' ITOK https://myschool.edu.ru/
A. M. bytneposa
Htoro no paznemny 3
Pa3nes 2. Yraesoaopoasl
)1 H ) bubnnoreka
. €/IeJIbHbIE YTIIEBOAOPOAbl — aJIKaHbI
pel e HOPOA IMOK https://myschool.edu.ru/
HenpenenbHble yrieBoaOpOIbI: aJKEHBI, bubnuoreka
2.2 6 1
aJIKaINCHBI, AIKUHBI IIOK https://myschool.edu.ru/
)3 A ) bubnuoteka
. OMAaTHUYECKHUE YIIIEBOAOPO/IbI
P - Aopoa IHOK https://myschool.edu.ru/
[IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOIOB bubnnoreka
24 3 1
U UX nepepaboTka [MOK https://myschool.edu.ru/
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
bubnuoteka
3.1 Cruptel. Oenon 3
P IIOK https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. . | bubnmnoreka
’ Crnosxubie 3¢upsl LOK https://myschool.edu.ru/




bubanorexa

33 v 3
[ICBOMDL IHOK https://myschool.edu.ru/
Hroro no pazgeny 13
Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coe{uHeHust
bubnuoreka
4.1 A LA .b 3
MIHBL AMHHOKHCIOTRL BETKH LOK https://myschool.edu.ru/
Htoro no paznemny 3
Paspnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS
bubnuoreka
5.1 I1 .K .B 2
JIACTMACERL. RaySyKH. BOIOKHa IHOK https://myschool.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Kontpoabnbie IIpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuit
11 3akoH u [lepuoamueckas cuctema 3 bubnmoreka
' XUMUYECKUX emeHToB [, U. OK https://myschool.edu.ru/
MenpeneeBa
12 Crpoenue BeniecTBa. MHOrooOpasue 4 bubnmoreka
' BEIIECTB IHOK https://myschool.edu.ru/
bubnuoreka
1.3 X 6 1 1
HIMITHOCRHG pakitit IHOK https://myschool.edu.ru/
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
bubnuorexa
2.1 M 6 1
CTaLIH IIOK https://myschool.edu.ru/
bubnuoreka
2.2 H 9 1 1
eMeTaLIE IIOK https://myschool.edu.ru/
)3 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX ) bubnuoreka
’ BEILECTB LIOK https://myschool.edu.ru/
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
bu6
3.1 XuMus 1 )KU3Hb 4 HoImoTera

OK https://myschool.edu.ru/




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoimuecTBo yacos DJIeKTpPOHHbIe U (pPOBbIE
o
o/ Tema ypoka Beero Konrpoabnsie IIpakruueckne  00pa3oBaTe/ibHbIe
r
padoThI padoThI pecypchl
| [Ipenmer oprann4eckon Xumuu, € | bubnnorexa
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE HOK https://myschool.edu.ru/
Teopus cTpoeHHst OpraHM4eCKUX bubnuotexa
2 coenquHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1 HOK https://myschool.edu.ru/
MOJIOXKEHHUS
[IpencraBienue o ki1accupuKaum bubnuotexa
3 opranu4eckux euiects. Homenkiarypa | ILIOK https://myschool.edu.ru/
(cucrematuyeckasl) U TpUBHAJIbHbIE
Ha3BaHUS OPraHMYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, | bubmiorexa
TOMOJIOTHHUECKHi psijt IIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — IpOCTEULINE | Bubmiorexa
MpEJICTABHTENH ATKAHOB IIOK https://myschool.edu.ru/
bubnuoreka
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1 LOK https:/myschool.edu.ru/
7 OTWIIEH U NPONMIIEH — MPOCTEMNIINE 1 bubnnorexa
NPeJICTABHTEIH ATKEHOB IIOK https://myschool.edu.ru/
3 [IpaxkTuueckas padora Ne 1. «[lomyuenue | | bubnuotexa

9TUJICHA U U3YYCHUC CTO CBOICTBY»




OK https://myschool.edu.ru/

Ankanuensl. byraauen-1,3 u

Bubanoreka

9 metunoyraauen-1,3. [lomyuenue LOK https://myschool.edu.ru/
CHUHTETHUYECKOTO KayuyKa U pEe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, bubnmnoreka
10 TOMOJIOTMUYECKUH psil. AUETHIIEH — LOK https://myschool.edu.ru/
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB
1 Boruncnenus o ypaBHEHUIO XUMHUECKOM bubnnorexa
peakiuu IIOK https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCUYHOCTD bubnnorexa
ApEHOB IIOK https://myschool.edu.ru/
13 ['enernueckas cBsA3b yIiI€eBOAOPO/IOB, Bubmorexa
NpUHAUISKAIINX K PA3TMYHBIM Klaccam LIOK https://myschool.edu.ru/
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB: bubnuotexa
14 NPUPOHBII ra3 U MOMyTHbIE HeDTIHbIE HOK https://myschool.edu.ru/
rassl, HepTh ¥ MPOJYKTHI €€ nepepaboTKu
[IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB: bubnmnoreka
15 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIC HOK https://myschool.edu.ru/
rassl, HepTh ¥ MPOJYKTHI €€ nepepaboTKu
16 KoHnTtposbHas paboTa mo pa3aeny bubnnorexa
«Y TTIeBOIOPOIE IIOK https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: bubnnorexa
MeTaHOJ U 3TaHoj. BosopoaHas cBs3b HOK https://myschool.edu.ru/
18 MHoOroaTOMHBbIE CIIUPTHI: ATUIEHTIIUKOJIb U bubnuotexa




TIIULCPHUH

OK https://myschool.edu.ru/

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U

Bubanoreka

19 .
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE IHOK https://myschool.edu.ru/
20 Anpaeruapl: GopMaIbIACTHA U Bubmiorexa
alleTa/IbIerH. ALICTOH IOK https://myschool.edu.ru/
)1 OIHOOCHOBHBIC TIPEICNIbHBIC KapOOHOBBIC bubmiorexa
KHUCIIOTBI: MypaBbHHAs U YKCYCHAS HOK https://myschool.edu.ru/
2 [TpakTnueckas padora Ne 2. «CBoiicTBa Brbmiorexa
PACTBOPA YKCYCHOM KHCIOTHI» IIOK https://myschool.edu.ru/
CreapuHOBas ¥ OJICMHOBAsI KUCIIOTHI, KaK bubnmoreka
23 MPEJICTAaBUTENN BBICIINX KapOOHOBBIX HOK https://myschool.edu.ru/
KHCIIOT
24 Mputa Kak COJTH BBICIIUX KapOOHOBBIX bubmiorexa
KHCIIOT, HX MOIOIEE JeiiCTBHE IIOK https://myschool.edu.ru/
CrnosxHble 3(hUpbI KaK MPOU3BOIHBIE bubnmnoreka
25 KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX HOK https://myschool.edu.ru/
3¢upoB
26 JKupbr: Tuaponus, mpuMeHEHHE, bubmiorexa
GUOOTHEECKas POJTh HKHPOB HOK https://myschool.edu.ru/
YrneBoabl: cocTaB, KiIacCHUpUKaIUS. bubnmnoreka
27 Baxwuelime npencraBuTeNu: riI0K03a, IIOK https://myschool.edu.ru/
bpykTo3a, caxaposa
73 Kpaxman u nemionos3a kak npupogHbie bubnuoteka

MMOJINMCPbI




OK https://myschool.edu.ru/

KonTponpHas padora mo pazaeny

Bubanoreka

29 «Kucnopoacoaepxaiinue opraHuuecKue 1 LOK https://myschool.edu.ru/

COCTMHEHUS»
bubnuoreka

30 AMWHBI: METHJIAMHUH U aHUJINH 1 LOK https://myschool.edu.ru/
AMUHOKHUCIOTHI Kak aM(pOTepHbIE bubmmotexa

31 OpTraHUYECKUE COCAMHEHUS, UX 1 IIOK https://myschool.edu.ru/
Oouosiornueckoe 3HaueHue. [lenTuapt

1 benku kak npupoaHbie | bubnnorexa
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS IIOK https://myschool.edu.ru/

13 OCHOBHBIC TIOHATUS XUMHH | bubnnorexa
BBICOKOMOJICKYJISIPHBIX COCIMHEHHI LIOK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a bubnmnoreka

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 HOK https://myschool.edu.ru/
[TnacTMacchel, Kayqyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe HU(pPOBbIE

Jl:;ln Tema ypoka Beero Konrpoabnbie IlpakTuueckue  00pasoBaTe/IbHbIE
padoThI padoThI pecypcbl
| XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs | bubnuorexa
KOH(HUTYpAIlHs ATOMOB LOK https://myschool.edu.ru/
[lepuoanueckuii 3akoH u [lepronuueckas bubanoreka
’ CHCTEMA XMMHYECKUX 31eMeHToB /JI. U. | IHOK https://myschool.edu.ru/
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB bubnuoreka
XUMHUYECKHUX DIJIEMEHTOB U UX COCTUHEHUH 110 LOK https://myschool.edu.ru/
3 rpyImaM U nepuojaam. 3HauyeHue |
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.M. Menieneesa B
Pa3BUTUHU HAYKHU
Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€ bubnuoTeka
4 BU/IbI; MEXaHU3MBI 00pa30BaHUS KOBAIEHTHOM 1 LIOK https://myschool.edu.ru/
cBs3u. BopopoaHas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD. bubnuoTeka
5 Crenenb okucieHus. BemecTa | ITOK https://myschool.edu.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS
[TonsiTHe 0 nucniepcHBIX cucTteMax. McTuHHbIE bubnuoreka
6 Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10 1 LOK https://myschool.edu.ru/
BEILIECTBA B paCTBOPE
7 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuoreka




HEOPTaHNYCCKUX CO@,Z[HHCHI/Iﬁ. I'eneTnyeckas
CBs3b HCOPIraHUYCCKHUX BCUICCTB, Pa3JINYHbIX
KJI1aCCOB

Knaccudukanmst XaMUYeCKUX peakiivii B
HEOPraHMYECKOM U OpraHN4ecKOi XUMHUU.

LOK https://myschool.edu.ru/

bubnuoTeka
LOK https://myschool.edu.ru/

atomoB. O0mue hu3nyecKkue CBOWCTBa
METaJUIOB

8 3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS] SHEPTUU NIPU
XUMHUYECKUX PEaKIUIX
Cxopoctb peakiuu. OOpaTuMble peakiuu. bubnorexa
9 XUMHUYECKOE PABHOBECHE IHOK https://myschool.edu.ru/
[TpakTudeckas padora Ne 1. «Bousiaue bubnuoteka
10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh HOK https://myschool.edu.ru/
XAMHYECKON PEAKIIUN»
OnekTponuTrueckas auccounanus. [lonstue o bubnnoreka
1 BOJIOpoJIHOM Toka3arene (pH) pactsopa. ITOK https://myschool.edu.ru/
Peaxiiuu nonnoro oomena. ['maponus
OpraHMYECKUX Y HEOPTraHMUECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. bubnnoreka
12 [TonsiTHE 00 351EKTPOIM3€E PACILIABOB U ITOK https://myschool.edu.ru/
pPacTBOpPOB COJEr
KontponbHas padoTa mo pazaerny bubnuorexa
13 «TeopeTHdecKre OCHOBBI XHMHUI» HOK https://myschool.edu.ru/
Merauisl, ux nojoxenue B [lepuoguueckoit bubnuoreka
CUCTEME XMMHYECKUX A1eMeHToB /JI. U. ITOK https://myschool.edu.ru/
14 MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

bubanorexa

15 . )
HANPSUKEHUi METAIITOB IHOK https://myschool.edu.ru/
XuMHUYECKUEe CBONCTBA BAXXHEHIIIMX METAJIIIOB bubnuoTeka
16 (HaTpuii, KaJIMH, KaJIbLIUMA, MarHuu, IHOK https://myschool.edu.ru/
AIIOMUHUI) U UX COEIMHEHUI
17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX bubmuorexa
COEHHEHHi IIOK https://myschool.edu.ru/
13 XUMHYeCKHEe CBOMCTBA IIMHKA, JKeae3a U UX bubnuoreka
COCHEHH IIOK https://myschool.edu.ru/
[TpakTuueckas pabota Ne 2. "Pemienue bubnnoreka
19 3KCTIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME LOK https://myschool.edu.ru/
«Metamibi»"
Hewmeramnsl, ux nonoxenue B Ileprnoanueckon bubnuoreka
20 CHCTEME XMMHYECKUX 31eMeHToB /JI. U. IMOK https://myschool.edu.ru/
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
Pu3nyecKne CBOMCTBA HEMETAIIOB. bubnuoteka
21 AmoTponusi HEMeTauIoB (Ha IpuMepe IHOK https://myschool.edu.ru/
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposia)
” XHUMHYECKUE CBOICTBA TAJIOT€HOB, CEPBI U UX bubmnorexa
COEMHeHuH IIOK https://myschool.edu.ru/
” XuMHYecKue cBOWCTBa a30Ta, (pocodpa u ux bubnmorexa
T — IIOK https://myschool.edu.ru/
24 XHUMHYECKUE CBOMCTBA yIIIEpo1a, KPEMHUS U bubnnorexa

UX COeOUHEHUU

IHOK https://myschool.edu.ru/




[IpruMeHeHrne BaKHEUIIINX HEMETAVIOB U UX

bubanorexa

25 CoeMHEHMIT IHOK https://myschool.edu.ru/
O0o001IeHNe U CUCTeMAaTU3alus 3HAHUN T10 bubnmnoreka

26 teme «Hemeramaely». Beraucinenus mno IHOK https://myschool.edu.ru/
YPaBHEHUSM XUMHYECKHUX PEaKIMid U
TEPMOXUMHUYECKHE PACUEThI
[TpakTudeckas padora Ne 3. «Pemnienue bubnuoteka

27 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME HOK https://myschool.edu.ru/
"Hemeranmbi"»
KonTponbhas pabota nmo Temam «MeTamib» u bubmuorexa

28 «HeMeTaIb IHOK https://myschool.edu.ru/
Heopranwdeckue u opraHnyecKre KUCIOTHI. bubnuorexa

29 Heopranuveckue u opraHu4ecKue OCHOBAHUS LIOK https://myschool.edu.ru/
AmMoTepHbIe HEOpraHUYECKHEe U bubnnoreka

30 OpraHu4ecKHe coeMHEHUs. ['eHeTnueckas OK https://myschool.edu.ru/
CBSI3b HEOPTAaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM, bubnnoreka

31 SHEPreTUYeCKON U MUIIEBOI 0€30MacHOCTH, OK https://myschool.edu.ru/
pPa3BUTHUU MEIUIIMHBI
[IpencraBnenus: 00 0OMUX HAYYHBIX bubanoreka

32 MPUHIIAIIAX POMBIIIIEHHOTO MOTY4YEeHHUS HOK https://myschool.edu.ru/
BaXKHEHIIINX BEIIECTB

bubnuoteka
33 YennoBek B MUPE BEIIECTB U MaTEPHAIIOB LIOK https://myschool.edu.ru/
34 XHMHS U 300pOBbE YEIIOBEKA bubnuoreka




IIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

10 KJIACC

Xumusa, 10 kmacc/ Tabpuwensa O.C., OOmecTBO ¢ OrpaHUYCHHOMN
oTBeTCTBEHHOCTBIO «JIPODAY»; AxnuonepHoe obmiecTtBo «l3maTenscTBO
«IIpocsemenne»

11 KJIACC

Xumust, 11 wmace/ Tabpuensn O.C., OOmectBoO ¢ OrpaHUYECHHON
oTBeTCTBEHHOCThIO «JIPODAY»; AxuuonepHoe oOmiectBo «3naTenbcTBO
«IIpocsemeHue

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumuss Metoamdeckoe mocodone — 0a30BbIH
ypoBeHb» - M.: Jlpoda 2022 rox.

2. O.Cl'abpuens, W.I'.OctpoymoB, «OOmiass XxuMmMus B TecTaxX, 3ajiayax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 ron.

3. O.CTla6puensn, IL.H.bepeskun, A.A.YmakoBa «Xumus 11 «kiacc:
KoHnTtposnbHbie 1 poBepouHbie padoThl K yueOHUKy». — M.: [Ipoda, 2021 r.

4. 0O.CTIabpuensn, I'.I'JIsicoBa, A.I'BBenmenckas «Xumus 11 kiacc:
Hacronphas kaura mis yuurens». Yacts 1 — M.: poda, 2019 rog.

5. O.CTIa6puensu, I'.I'.JIpicoBa, A.I'.BBemenckas «Xumus 11 xiacc:
Hacronbhast kaura mis yuaurens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.PemeroB, MN.I'.OctpoymoBa «3amaum 1o XUMHH H
crocoOwI ux pemmenus» - M.: «Jlpoday», 2021rox.

7. B.I. JlenncoBa «Xumus 11 knacc mnoypouHble IUIaHbl MO YYEOHHKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonarorpam» Yuutens 2018roz.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, - M.
Ok3ameH, 2019r.

9. 9. O.C.T'abpuensu, N.I'.octpoyMoB «XUMHUUYECKUH IKCIIEPUMEHT B 11iKose 11
kiacey; - M.: Ilpoda. — 2019 rog.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

10 KJIACC
http://window.edu.ru/
https://www.yaklass.ru/




https://uchi.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44

11 KJIACC

http://window.edu.ru/

https://www.yaklass.ru/

https://uchi.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject _ids=44




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 35904007391531648211231399336961 3528402878580792
Bnaneney Meadosa MioGoBb AHaToNLEBHA

OeicTevTened C 21.02.2024 no 20.02.2025



http://www.tcpdf.org

		2024-10-08T14:34:28+0500




