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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanpHOI 00pa3zoBaTEILHON MPOrpamMMbl cpegHero odmero oopazoanus (OOIIT
COQO), npencraBneHHbix B dDenepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuetom KoHuenmuu mnpenogaBaHus y4eOHOro mpeamera
«Xumusi» B oOpa3zoBareibHBIX opraHuzauusx Poccuiickoit ®eneparnum,
peanu3yronX OCHOBHbIE 00pa30BaTebHbIE TPOrPAMMBI, M OCHOBHBIX MOJIOKEHHI
«Ctparerum pasutus Bocnutanus B Poccuiickoit @enepaunu Ha nepuoa o 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1mielt cTpaTteruy 00y4YeHusl, BOCIUTAHUS M Pa3BUTHUS 00yYarOIIMXCA CPEACTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3anMO0OOYCIOBICHHOCTU IIEJIEH,
collepKaHMs, Pe3yJbTaTOB OO0y4YeHUss U TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

XnUMHYECKOE oOpa3oBaHue, I10JIy4aeMoe BBIIIYCKHUKAMMU
o011eo0pa3oBaTebHON  OpraHU3alluy, SBISETCS HEOTHEMJIEMOM YacThio UX
oOpasoBaHHOCTH. OHO CHYKHUT 3aBEpLIAIOLIMM JTAallOM peaju3allud  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYLIUX
LIEJIOCTHON CHUCTEME XUMHUYECKOro oOpa3oBaHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/BI, HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJI0BEeKa, a TAKXKE SIKOJIOIMUECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO
U npupomHoi cpene. Peanusyercss xumuueckoe oOpa3oBaHuE OOydaroOUIUXCsS Ha
YpOBHE CpeHero o01ero 00pa3zoBaHus CPECTBAMH YICOHOTO MpeIMeTa « X UMHS»,
COZIEP’KaHME U ITOCTPOCHHUE KOTOPOrO ONIPEACIICHBI B IIPOrpaMMeE IO XMMHHU C
yu4eToM crneuu(uky HayKM XUMHUH, €€ 3HA4Y€HUs B IO3HAHUU NPUPOIBI U B
MaTepuaibHON JKU3HHU OOIIECTBA, a TAKXKE C Y4ETOM OOMIMX LIeJIeH U MPUHIUIIOB,
XapaKkTepU3yIOIUX COBPEMEHHOE  COCTOSIHHE CHUCTEMBbl CpPEIHEro OOIIero
oOpazoBanus B Poccutickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOMW ITMBUIIM3AIMH, B CO3JJaHUW HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHHUE PALIMOHAIBHOTO HAYYHOT'O MBIIIICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXarolleM MHUpPE KaKk O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY>KAIOLIEr0 MHUpPa, OCO3HAHUS B3aMMOCBSA3U MEKIY
CTPOCHHMEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMU 00JIACTIMU TPUMEHEHHUS.

TecHO B3aMMOJIENCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMu, XUMUS CTalla
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIbTYpPbhl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujaTeibHas, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBjieHa Ha pEIICHUE
I00adbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMHU M[ENSIMH M TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOJUMYI UM JJIs  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKEHUS
00pa3oBaHUs B PA3JIMUHBIX 00JIACTSAX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisfonuMM  TIpeAMeTa  «XUMHS»  SBIAIOTCS 0a30BbIe  KYpPChl —
«Oprannueckas xumusi» u «OOmas W HeEOpraHWYeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKON XUMUHM (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUW MPU WU3YyYECHHUH
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHsS BCEr0 MHOTro0o0pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3Y4YeHHIO Yy4YeOHOro wmarepuaia u 0OycClOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  Pa3BUTHEM  3HAHUW  HA  OMNPEACIICHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHMMHUHU BEUIECTBA
paccMaTpUBalOTCSI Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHUYECKUX
COCIMHEHUN, a TaKkKEe Ha YPOBHE CTEPEOXMMUYECKMX M DIIEKTPOHHBIX
MpeICTaBlICHUH O CTpoeHuH BerecTB. CBeeHns 00 M3ydaeMbIX B Kypce BeIIecTBaxX
JAIOTCS B PA3BUTHH — OT YTIEBOAOPOJOB JO CIIOKHBIX OMOJIOTHUYECKH aKTHBHBIX
coequHeHuM. B Kypce  opraHM4eckom — XMMHHM ~ [OJIYYalOT  Pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs MEPBOHAYAIHHBIC
MPEACTABICHUS O XUMHYECKON CBSI3H, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOW PEAKIINH.

Ilog HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuUBaeTCsl M3YUYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKUA MaTepuan © (PAKTOJIOTHYECKHUE CBEJACHUS O BEIIeCTBAX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIlas U HeopraHuyeckas
XUMUSD 00y4aroUMMCsl MPEIOCTABIISIETCS BO3MOXXHOCTh OCO3HATh 3HAUCHHE



NEPUOJUYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJ0JOTHYECKUX MO3ULHUH,
riyoke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1el 10 0O0BACHAIOIIEH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOICTBaxX M NPUMEHEHHUH, a TAKXKE€ O XUMHYECKHX PEAKIMIX, UX CYIIHOCTH WU
3aKOHOMEPHOCTSIX MpOoTeKaHus AononHseTcs B Kypcax 10 u 11 knaccoB aneMeHTamMu
collepKaHMs, UMEIOIUMHU KYJIbTYpPOJIOTMYECKUH W TPUKIAJAHON XapakTep. OTH
3HaHMSI CHOCOOCTBYIOT MOHMMAaHHUIO B3aMMOCBSA3M XMMHHU CJAPYTMMH HayKamH,
PacKpBIBAIOT €€ POJib B MO3HABATEIBLHOM M MPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHU
U TIPAKTUYECKUX MPUIOKEHUN XUMHH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOsieMax, CBA3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIMBATh MH()OPMAIMIO UTIPUMEHSATD €€ JJIs MONOJHEHUS 3HAHUH,
pELICHHS] MHTEIJIEKTYAIbHBIX U DKCIIEPUMEHTAIBHBIX UCCIIEIOBATENbCKUX 3aa4. B
[IEJIOM COZIep’KaHue ydeOHOro mnpeamera «XUMHS» JaHHOTO YPOBHSI H3y4YEHUS
OpPUEHTUPOBAHO Ha (GOPMHUPOBAHKE Y 00YUAIOUIUXCSI MUPOBO33PEHUYECKON OCHOBBI
Uil TIOHUMaHUsl (PUiIocoPCKUX HUIeH, TaKuX KakK: MaTepuaibHOEe EeIUHCTBO
HEOPraHMYEeCKOr0 U OPraHMYECKOro MUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB MX
COCTaBOM UCTPOEHHUEM, I03HABAEMOCTh NPUPOIAHBIX SABJIECHUHN ITyTEM SKCIIEPUMEHTA
U pelIeHHUs MPOTUBOPEYMH MeEXAY HOBBIMM (akTaMM U TEOPETHUUECKUMHU
IPEIIOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEILIEHUHU SKOJIOIMUECKHUX MpoOlsem, a
TaKXke Mpo0seM cOepeKeHUs] SIHEPIeTUUECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX
TEXHOJIOTUH U MaTepUaOB.

B mmaHe pemieHus 3amad  BOCHUTAHMS, Pa3BUTHUS U COLMAIM3ALUU
o0yyarouMxcs MNPUHATBIE NPOrpaMMON MO XUMHUHM HOAXOAbl K ONPEAEIICHUIO
COJEp)KaHUS M TOCTPOEHHUS MpeaMeTa MpelycMaTpuBaloT (OpMUPOBAHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIIMNX 0a30BOE 3HAUCHHUE ISl pa3IMYHbIX
BUJIOB JEATEILHOCTH: pelIeHus MpoOieM, IOUCKa, aHaimm3a W 00paboTKu
uHboOpMaluy, HEOOXOAUMBIX [UIsI TNPUOOPETEHHsS OIbITa MPAKTUYECKOH H
HCCJIEI0BATEIbCKON JIEATEIBHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B II03HAHMU
XUMMH.

B mnpaktuke mnpenonaBaHMs XMMHU Kak Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs, TaK U HA YPOBHE CpeIHETO 001Iero 00pa3oBaHus, IpU ONpPEaCICHUN
COJIEpPKATEJIbHOM XapAaKTEPUCTUKH IeJIed H3y4eHUs NpeAMETa HalpaBICHUEM
MIEPBOCTENEHHONW 3HAYMMOCTH TPAJAMIIMOHHO IpPU3HAETCd (POPMUPOBAHUE OCHOB
XUMHYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHYECKOU
JESATENBHOCTH YeJIOBEKa M KaK OJHOI0 W3 KOMIIOHEHTOB MHUpPOBOW KyJbTypbl. C



METOAMYECKOW TOYKU 3PEHHUs TAaKOW ITOAXOX K OIPEHCICHUIO LIEIeH HU3Yy4YCHUS
IIpEeIMETA SABJISICTCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHs TJABHBIMU LEISMHM H3Y4YEHUs NpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XMMHYECKMX 3HAHUW KaK BaKHEUIIEH
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOWU
J€eXaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHME A3bIKA HAyKH, YCBOCHME U IIOHUMAaHHE CYLIHOCTU AOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX pa3BUTHUs U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaklMid, HEOOXOIUMBIX sl TNpUOOpeTeHus
YMEHHMI OPHUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBICHUH,
UMEIOIHUX MECTO B IIPUPOJIE, B IPAKTUYECKOU U NTOBCETHEBHOW KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JCSATEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHUEM TMpPaBUII
6e30macHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsny ¢ atum, coaepkarenpHas XapaKTepUCTHKA LIEJIEN U 3aa4 U3Yy4eHUs
IpeaAMeTa B IIporpaMMe 110 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPMOPUTETAMHU B CHUCTEME cpelHero oluiero odpasoanus. CerojaHs B
IpPEeNoIaBaHui XUMHHU B OOJIbILIEH CTENEHHU OTAACTCSl MPEANOYTEHUENIPaKTHIECKON
KOMIIOHEHTE COJepXKaHUs OOydyeHHs, OpPHUEHTHPOBAHHOM Ha IOATOTOBKY
BBIITYCKHUKA 0011€00pa30BaTeIbHON OpraHu3aliy, BIAJCIOIIEr0 HE HabopoM
3HaHUHM, a (PYHKUMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM U YMEHUSMHU
AKTUBHOTO IIOJy4YE€HUS 3HAHUU U IIPUMEHEHHUS UX B PEAJIbHOM KU3HU I PELICHHUS
[IPAaKTUYECKUX 3a/1a4.

B ¢Bs134 ¢ 3TUM Npy U3y4YEHUHU ITpeaMeTa « XUMHUS JOMUHUPYIOLIEE 3HAUCHUE
NproOpeTarOT TaKKUe LIEIN U 3a/1a4l, KakK:

aganTanys o0y4yaromuxcsl K YCJIOBHMSM JAMHAMHYHO Pa3BUBAIOLIEIOCS MHPA,
(GopMupoBaHHE  HMHTEJUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBLHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYalMsX, CBSI3aHHBIX C BEIIECTBAMU U UX
[IPUMECHEHHEM;

dopmupoBanue |y OOyyaromMXcsi KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHHUBEPCAJbHOE 3HAYE€HHWE I PA3JIMYHBIX BHUJOB
AESITEeNbHOCTU: pelIeHHus MpoOiieM, MOUCKa, aHalu3a U 00paboTKu MHQOpMAIHH,
HEOOXOAMMBIX AJI1 MPUOOPETEHNUS OIBITA AEATEILHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B IIO3HAHWH XMMUH, 4 TAKXKE I OLECHKU C MO3ULUN



HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHUYECKUX
IPOLIECCOB HA OPTraHU3M YEJIOBEKa U MIPUPOJIHYIO CPELy;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUECKUX
CocoOHOCTEN 00YUYarOIIMXCs: CHOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpeMEeHHBIE MH(OPMAIIMOHHBIE TEXHOJOTHH JUIsS TIOMCKA M aHanW3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(pOpPMAIINKA XUMHYECKOTO COIePIKaHNUS;

dopMupoBaHUE U pa3BUTHE Y O0YUYAIOIINXCA aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIICHHS, HAOII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPH IJIAHUPOBAHUU M MPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHWE Yy OOydJarommxcsi YOeKICHHOCTH B TyMAaHHCTUYECKOU
HANpaBJICHHOCTH XUMHUH, €¢ BAXKHOW POJM B pEHICHUH TI00ambHBIX MpoOsieM
paIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TTOMIOTHEHUSI SHEPTeTUIECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOTUMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJE W CBOEMY 3/IOPOBBIO, a TaKKe NPUOOPETEHHs OMbITa
WCTIOh30BaHMS TOJYYEHHBIX 3HAHWHK IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBJICHHUSIMH.

B yuebHOoM miaHe cpemHero oOmero ooOpa3zoBaHUs MpeaMeT «XHUMUS»
0a30BOro ypoBHs BXOJUT B COCTaB MpeAMeTHOU obnacti «EcTecTBeHHO-HayYHbIE
HpeaAMETBD».

[Iporpamma cocTtaBiieHa ¢ y4€TOM HCIOJIb30BaHUs oOopynoBanus «Touka
pocTa»

OO61iee 4nco 4acoB, OTBEACHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmero oopazoBanus, coctarisaeT 68 yacos: B 10 knacce — 34 vaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B HeIelo).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHU4eCcKOH XUMHUM

[Ipenmer opraHnyecKkod XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MOJIYYeHHMH HOBBIX BEIIECTB W MaTepuasioB. Teopusi CTPOECHHUS OPTraHUYECKHUX
coenunenuid A. M. bytiepoBa, e¢ ocHOBHbIE 1O0XKeHUs. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. lomoisorus, wu3omepus. XUMHUYECKass CBsSI3b B
OpraHUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KPaTHbIE CBA3U.

[IpencraBnenue o kinaccupuKaluu opraHuyeckux BeuiecTB. HoMmeHnknarypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTuyeckas) M TpPUBHUAIbHbIE Ha3BaHUS
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYCHMsI BEIIECTB W HUX MpEeBpalleHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTEpHalaMH Ha X OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OPraHWYeCKUX BEILIECTB, HAOJIOJICHHE W ONHCAHHE
JEMOHCTPALIMOHHBIX OMBITOB MO TPEBPAIECHUI0O OPraHUYECKHX BEIIECTB MPH
HarpeBaHHUM (IUIaBJIEHUE, OOYTJIMBaHUE U TOPEHUE).

YriaeBogopoanbl

ANKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH M d3TaH —
IOPOCTEHIINE TPEACTAaBUTEIN aJKaHOB: (PU3NYECKUE MU XMMHUYECKHE CBOWCTBA
(peakuuu 3aMeUIeHUsT W TOpPEHUs), HAXO0XKACHHE B NPHUPOAE, IOIYYEHUE H
IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHNA psii. DTWIEH U NPONMWIEH —
HOpPOCTEHIINE TPEACTAaBUTEIN aJKEHOB: (U3NYECKUE MU XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHMS, THApATalUd, OKUCICHUS W
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 m MetunOyraameH-1,3. CTpoeHHE, BaKHEHIIIHE
XUMHMYECKUE CBOWCTBA (peakuus noiaumepusaunnu). [lonydeHue CHHTETHYECKOIO
Kay4dyKa W pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHUECKUN psijl. ALIETUIICH
— MPOCTEHUIINK NPEJCTABUTENb AJIKHUHOB: COCTaB, CTPOCHHE, (PU3UUECKUE H
XUMHYECKUE CBOWCTBA (peakUWU T'MIPUPOBAHMS, FaJOr€HUPOBAHUS, TMAPATALNH,
rOpeHus), MOJIyYEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocra, cTpoeHue, (U3MUECKHE M XUMHYECKHE CBOMHCTBA
(peakuuy raJoreHMpOBaHUsS U HUTPOBAHUSA), MMOIYYEHUE U NPUMEHEHUE. 101you:
cocmas, cmpoenue,  Quauyeckue U  Xumuyeckue — ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOyUeHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIJIEBOAOPOAAMU, IPHUHAIICKANUMHA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble MCTOYHUKU YIIIEBOAOPONOB. IIpuponaHbli ra3 M IOIyTHBIE
He(dTauble ra3pl. Hedts n e¢ mpoucxoxaenue. CrnocoObl nepepadboTku HeTH:
MEPEroHKa, KPEKUHT (TEePMUYECKUM, KaTalnUTUUeCKuil), mnuponus. IIpoayKTel
nepepaboTku HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMy IUIaCTMAcCC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedptb» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE MPAKTHUECKOW paOOThI: MOJYYEHUE STHIICHA

Y U3y4YEHUE €r0 CBOUCTB.

PacueTHrble 3amaun.

Beluncnenuss mo ypaBHEHHMIO XUMHUUYECKOW peakiuu (Maccel, 00beMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIM MPOYKTOB PEAKITUN ).

Kuciopoaconepxkamue opranu4eckKue CoeAUHECHUS

[IpenenbHble OOHOATOMHBIE CHOUPTHL. METaHON M 3TAaHON: CTPOEHUE,
¢usznueckre M XUMHYECKHE CBOMCTBA (peakuuu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJAOpOJaMHU, TOpPEHHE), NpPUMEHEHHE. BomOpoaHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHoIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  COUPTHL.  DTWICHIJUKOIb W  TJULEPUH: CTPOEHHUE,
dusznueckre W XUMUYECKHME CBOMCTBA (B3aMMOJICWCTBHE CO IIEIOYHBIMU
MeTaJjulaMi, KayeCTBEHHAsl PEaklMsi Ha MHOTOAaTOMHBIE chnupThl). JleiicTBuEe Ha
opraHu3M 4enoBeka. [[pumMeHeHue riuiepruHa U STHICHTITUKOJISL.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTRA.
Toxcuunocts enomna. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. Dopmanpierui, aleTAIbAECTUl: CTPOCHHUE,
duznyueckre U XMMHUYECKHE CBOMCTBA (pEaKIMH OKWCICHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpEJIETbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAST WYKCYCHas
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00mMIUE JIs
KJIacca KUCIIOT, Peakius dTepudukaium), moaydeHue u npumenenne. CteapuHoBas
Y OJIEMHOBAsI KMCJIOThI KaK MPEICTABUTEIM BHICIINX KAPOOHOBBIX KUCIOT. MbLla Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBUE.

Crnoxnple >(QUpPHl KaK TMPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ umaponm3
coxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



VYrieBobl: cocTaB, KiacCu(pUKALMUS YTIeBOJ0B (MOHO-, AU- U TOJUCAXapUIbI).
['moko3a — mOpocTeHIIMii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
dbu3nUecKue U XMMUYECKHE CBOMCTBA (B3auMojelctere ¢ ruapokcuaom menu(ll),
OKHCIIEHHE aMMHUayHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHOBIECHUE,
Opo’KEeHHE TIII0KO03bl), HAX0XKACHUE B IPUPOJE, MPUMEHEHHUE, OMOJIOrHYecKasi pOb.
®orocunTe3. PpyKTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman u nemnono3a kKak npupogHbie nonuMepbl. CTpoeHue Kpaxmaia u
Henoyio3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmania (TUIPOJIuU3,
KayeCTBEHHas PEaKIUsl C HOJJOM).

OKCNEPUMEHTAIbHBIE METOJbI M3YYECHHUS BEIIECTB W WX MPEBPAILCHUIA:
npoBeJieHNEe, HAOJIOICHHE U ONMHMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOpEHHUE
CIIUPTOB, Kauye€CTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJIA
okcugom Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcugom meau(Il)), anpaernnoB (OKuCIEHHE aMMHUAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJICHNE MTPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacueTHble 3amaun.

Beluncnenuss mo ypaBHEHHMIO XUMHUUYECKOW peakiuu (Maccel, 00beMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WM MPOIYKTOB PEAKIIMH).

AzoTcoaepxkaniiue OpraHnueckre CoequHEHUsI.

AMUHOKHUCIIOTBHI Kak aM(pOTEepHbIE OpraHUYeCcKHe coequHeHus. Puznyeckue
U XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha MpuMepe TiuiuHa). buonormueckoe
3HaUYE€HWE aMUHOKUCTOT. [lenTusl.

benku kak mpupoIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAsl CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpallls, KAUeCTBEHHbIC PEaKlIUU Ha OCNKH.

OKCHEepUMEHTAJIbHBIE METOAbl W3YYCHHsI BEIIECTB W HUX MPEBpaIlCHUI:
HAOJIOICHUE U OTMHCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpallns OCIKOB MpHU
HarpeBaHWM, IIBETHBIC PEAKIIUN OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeIMHEHUS

OCHOBHbBIE TOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSST MOJEKYIspHas
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYISIPHBIX COCIMHEHUH —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCALIUS.

OKCIEpUMEHTAIIbHbIE METOJbl H3YyYEHHS BEUIECTB U HMX MPEBpaALCHUN:
03HAKOMJICHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4YyKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXNnpeaMETHBIX CBA3EH IIPU U3YUYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBIISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATUH, TaK W TOHATHM, SBIIONIMXCSA CUCTEMHBIMHU Ul OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01mMe ecTecTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIM (akT, rumnoresa,
3aKOH, TEOpHs, aHaJIW3, CUHTE3, KJIacCU(PUKAIUsA, MEPUOJIUYHOCTh, HAOIIOIECHUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: MaTepus, OHEprus, Macca, aTOM, OJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperatHoe COCTOSIHHE
BEIECTBA, (PM3MUECKUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (OE€JKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
peCypChl.

TexHONMorHs: MNHIIEBbIE TMPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO IUTaHMUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MaTepUabl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHU

XUMUYECKUA 3leMEHT. AToM. Sapo aroMa, H30TONbI. OJIEKTPOHHAs
000J1049Ka. DHEPreTUYECKHe YPOBHHU, MOMYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTanIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(PHUTYypaIisi aTOMOB.

[Tepunoanueckuii 3axkoH u [ leproanyeckas cucteMa XMMAYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CBsi3pb nepuoguyeckoro 3akoHa W Ilepumomnueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX JIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB MO TPYMIaM W TEPHOJAM.
3HavueHUe NEPUOIUYECKOTO 3aKOHA B PA3BUTHUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(koBaJeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHWsS KOBAJICHTHONW XHMHYECKOW CBsisn (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTb. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U aHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO ~ CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIICTOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTALINYECKON PEIICTKH.

[TondaTue o aucnepcHbix cuctemax. VICTUHHBIE U KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHUYeCKUX COCMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BeIIEeCTB. [ e€HeTMYecKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHWYECKON M OPraHWYECKOW XMMHHU. 3aKOH COXPAHEHHUS MAacChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUH TPU XUMUUYECKUX PEAKIIUSIX.

CKOpOCTh peakliid, €€ 3aBUCUMOCTb OT pas3iudHbIX (hakTopoB. OOpaTHUMbIE
peakuun. Xumudyeckoe paBHoBecue. DakTopbl, BIUAIOIIME HA COCTOSIHUE
xuMuueckoro pasHosecus. IIpunnun Jle [latense.

OnekTponutnyeckas nuccounanus. CunbHble U ciiadbie dnekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCJasA, HEUTpabHas, METOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3YyYE€HHUsI BEHIECTB M UX TMPEBpaIlCHUM:
nemoHcTpanus Tabnun «llepuonuueckas cucrtema XumMudeckux 3yemeHtoB Jl. .
MenpeneeBay, U3yuyeHHE MOJENe KPUCTANIMYECKUX PEIICTOK, HaONIoJeHHE |
ONHMCAaHKE JEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OIBITOB (Pa3yiokKEHUE MEPOKCHUIA
BOAOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONpeaeTIeHUE CPEAbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCATILHOTO MHAUKATOPA, PEaKIIMi HOHHOTO 0OMEHa), IPOBEIeHNE
paKTUYeCKON paboThl «BnusHue paznuuHbIx (akTOpOB Ha CKOPOCTh XUMHUYECKOM
peaKkIum».

PacuétHrlie 3agaun.

Pacueérsl 10 ypaBHEHMSIM XUMHUYECKHUX pEAKLIHMA, B TOM 4YHUCIE
TEPMOXHUMHUYECKHUE PACUCTHI, PACUETHI C UCIIOIB30BAHUEM MOHATUSL «MACCOBast JOJIS
BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenue HemeraiuioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETalloB (Ha mpuMepe
KHCIIOpoJIa, cepbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaKHEWUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
docthopa, yriepoga W KpEeMHHS) H = HX  COSAUHCHHMHA  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAIJIIOB U UX COCTMHEHUN.



Meramisl. llonoxenue meramnoB B llepuoanyeckoi cucTeMe XUMHUYECKUX
sanemeHtoB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHS JEKTPOHHBIX 000JIOYEK
aToMOB MeTtajuioB. OOuime ¢guznueckue cBoicTBa MeTayuioB. CrulaBbl METAJUIOB.
DIEKTPOXUMUYECKUH PsJ] HAIPSKEHUA METAJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIUX METAJUIOB (HATPHM, Kaluil, KalbIuH,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCMEPUMEHTAIbHBIE METOJIbl M3yYE€HHUsI BEIIECTB M HX MPEBPaICHUMN:
U3y4YeHHE KOJUIEKIUH «MeTamibl U CIUIaBbl», 00pa3loOB HEMETAUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HaOJIOJIEHWEe M ONHCAHHE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHUIA ATIOMUHUS C PaCcTBOpaMu
KHCJIOT U IIEJN0YEN, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacueTHrble 3amaun.

PacuéTthl mMacchl BemecTBa WM 00OBbEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacueTbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLMU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B 0OecrieueHUH SKOJOTUYECKOM, HHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAUIMHBL. [loHATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBinenuss 00 OOHMMX HAYYHBIX TMPUHLHUNAX TPOMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIINX BELECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUANIOB: BAXKHEUIIHNE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHMOHHBIE MaTepuaibl, KpAacKH, CTEKJIO, KepamukKa,
MaTepuaibl Ui JIEKTPOHUKH, HAaHOMAaTEpUallbl, OPraHMYECKUE U MHUHEpaJIbHbIC
yIOOpEeHUSI.

XuMHUsS U 3J0pOBbE YEJIOBEKA: MPABUJIA HCMOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO MCIOIb30BaHUS MPEMapaToB ObITOBOW XUMUH
B IIOBCEITHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MeXnpeAMETHBIX  CBA3€H HOpU  HU3y4eHUHM 0O0med wu
HEOPraHW4YECKOM XMMUHU B 11 Kjacce OCylIeCTBIETCS YE€pE3 HMCHOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHSATHHA, SBISIOIIAXCS
CHUCTEMHBIMH JUJIA OTJEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAyYHBINH (PakT, TUmoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanusa, NEePUOJUYHOCTb, HAOJIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepus, SHEPTHUS, Macca, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
W30TOII, PAIHOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI WX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHOMOTUsA: XUMHUYECKAsi MPOMBIIUICHHOCTh, METALTYPIrHs, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO35HCTBEHHOE TIPOU3BOJICTBO, IHIIEBAs
IPOMBIILICHHOCTh,  (papMameBTHUECKass  MPOMBINIJICHHOCTh,  IPOWU3BOJICTBO
KOCMETHYECKUX IpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
AJICKTPOHHAS MTPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJIMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOW IS
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-JEATEbHOCTHBIN OJIXO/I.

B cooTBeTcTBHUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIIHErO
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKIAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEICNICHHUIO;

HAJIMYMEe MOTHBAIMU K 00YUECHHIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHHUH JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TpaJullnii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, MPUCYIIMMHU IEJIOCTHOM
CUCTEME XUMHUUYECKOr0 00pa3oBaHus;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD )KU3HEHHBIEC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHUS» IJOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBLHOW [EATETbHOCTH B COOTBETCTBHHU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJleaJaMUd POCCHUHCKOTO TPaXKIAHCKOTO OOIIecTBa, NMPUHITHIMU B OOIIECTBE
HOpMaMH ¥ MPaBUJIaMH TIOBEICHHSI, CTOCOOCTBYIOITUMHU MIPOIIEcCcCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYAFOIINXCS.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA IMpeAMeTa «XHUMHUS»  OTPAXKAIOT
c(OpMUPOBAHHOCTh ONBITa IO3HABATENIBHOM M MPAKTUUYECKON JAESITEIbHOCTU
00y4aroUMXcs Mo peain3aluy IPUHATHIX B OOIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpa:KaaHCKOr0 BOCIUTAHUSI:

OCO3HAHMS 00YYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U TPABOMOPSIIKY;

NpEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXIUYHOCTHBIX
OTHOIIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JACSATETLHOCTH MPU CO3/IaHUH YUECOHBIX
MIPOEKTOB, PEIICHUHU YYECOHBIX U TO3HABATEIbHBIX 33/1a4, BBITTOJIHEHUN XUMUUECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHUsI, JIOTUKY H
apryMEHTHI APYTUX MPU aHAIU3E PA3IMYHBIX BUJOB yUueOHOU AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS .

[IEHHOCTHOTO OTHOIIEGHHUS K MCTOPUYECKOMY U HAYyYHOMY HACJIEIHIO
OTE€YECTBCHHON XMMMUH;

YBaXXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, UYTO JOCTH)KCHHUS HAyKU €CTh Pe3yibTaT
JUIMTENIbHBIX ~ HAONMIOJCHUN, KPOMOTIUBBIX  JIKCICPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/1a YUCHBIX U MPAKTUKOB,;

MHTEpECa 1 NMO3HABATEIbHBIX MOTHBOB B MTOJIYUYE€HUHU U MOCTEAYIONIEM aHATTN3e
uH(OpPMAIIMH O TTEPEIOBBIX TIOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TTOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIUH, CBSA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOC IOBEJEHHWE M IMOCTYNKH CBOMX TOBapHIIEH C
MO3UIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUM 3THUX
MOCTYIIKOB;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTeW 370pOBOTO W  0e30MmacHoro oopasza >KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBWJI 0€30MacHOTO OOpaIleHHs C BelIeCTBaMU B OBITY,
ITOBCEJTHEBHOM KU3HU U B TPYJAOBOU JIEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOI'O
0€30macHOr0 MOBE/ICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHU);

5) TpyA0BOT0 BOCIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Yy4eOHO-HCCIIEN0BATEIbCKOMN
JESTENBbHOCTH, OOINECTBEHHO IIOJIE3HOM, TBOPUYECKOW W  JIPYyTrUX BUIAX
NEeATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3ajad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yJibTataMm TPYAOBOU JEATENbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAaeKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU 11€JI€CO00Pa3HOr0 OTHOILIECHHUS K TPHUPOJE, KaK HCTOUYHHKY
CYILIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAHUS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX TMpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHOMN U COILIMATBHOM CPEJIbl;

OCO3HAHUS HEOOXOJAUMOCTH HCIOJb30BaHUS JOCTHKEHUNW XUMUM IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JICUCTBUN, NPUHOCSAIIMX BpPEa  OKPYXKAIOIIEH
IPUPOJHON Cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArONMPHUAITHBIE IKOJOTHUUECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIaTh UX;

HAJIUYHS Pa3BUTOTO SKOJOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NesITeTbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHMKAaTUBHOW M COIIMAIBHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUU
xemooouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKY;

NOHMMAaHMUS CHeUu(PUKA XMMHUM KaK HaAyKd, OCO3HAHUS €¢ pOJd B
dbopMHUpPOBAaHUN PALMOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3AaHUHM IEIOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPHUPOJABI M YeIIOBEKa, B
MMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MpPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOeXKICHHOCTH B  0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
[IMBUJIU3AINH: B €€ TYMAaHUCTHYECKOW HAITPABICHHOCTH M BaKHOM POJIM B CO3/ITaHUU
HOBOM 0a3pl MaTepualbHOM KYJbTYpbl, PpEIICHHH TJI00AIbHBIX MPoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOCCIECYCHHUH YCIOBUN
YCTENIHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HH KaKJOTO UJICHA 00IIECTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUSA CYIIHOCTH METOJOB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIMOJIb30BaTh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYECHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOUIUXCS JAHHBIX C LEJIbIO MOJYyYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUA s
penieHus IpoOJieM B peaibHbIX )KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO U UCCIIEIOBATEILCKOMN A TEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSM TpyJla B pa3iu4HbIX cepax npodeccruoHanbHOM
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeranpeIMEeTHBIE PE3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XuMUs» Ha
YPOBHE CPEIHET0 00Iero 00pa3oBaHUs BKIIOYAIOT:

3HaYNMEIE JUTS dbopMHUpOBaHUS MHUPOBO33PCHUS o0y4Jaronuxcs
MEXTUCIMIUIMHAPHBIC (MEXKIPEAMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CcHenuduKy METOJIOB IO3HAHUA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHs, SBICHUE,
Ipollecc, CUCTeMa, Hay4YHbIA (aKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeI0BaHUE, HAOI0/ICHHE, U3MEPEHNE, SKCIIEPUMEHT U JIPYyTrHue);

yYHUBEpCaJbHbIE yueOHbIE JEeHCTBUA (TIO03HABATEIbHBIC, KOMMYHUKATHBHEIE,
peryIsaTHBHBIC), oOecrieunBarone popMupoBanue ¢yHKIIMOHATBHOUTPAMOTHOCTH
U COITMATIbHOM KOMITETCHITUN 00YyYaOIINXC;

CIIOCOOHOCTD oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS M YHHUBEPCAIbHBIC YYCOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW U COLIMATIbHOM MPAKTUKE.

MeranpeaMeTHBIC PE3YJAbTAaThl OTPAKAIOT OBIAJACHUE YHHBEPCAIbHBIMU
y9eOHBIMM  TTO3HABATEIBHBIMHA, KOMMYHUKATUBHBIMH ¥  PETYJISATUBHBIMHU
JICUCTBUSIMU.

OBaanenune YHHBepPCAJIbHBIMH y4eOHBIMH NMO3HABATEJbHBIMH
JeUCTBUSIMM:

1) 6azoBble JOrHYecKHe TeHCTBHS:

CaMOCTOSITEILHO  (popMynmupoBaTh W aKTyaIM3UpPOBaThH  IPOOJIEMY,
BCECTOPOHHE €¢ pacCMaTpUBATh;

OTIPENICIIATh IENM JCATCILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HUX
TOCTHXKCHUS, COOTHOCHTH PE3YJIbTAThI ICITCIIBHOCTH C IIOCTABIICHHBIMHY IICIISIMU;

HCIIOJIB30BaTh IIPH OCBOSHUHN 3HAHHUHA MPHUEMBI JIOTHICCKOT'O MBIIIJICHUS —
BBIJICIIATh XapaKTePHBIC NMPU3HAKA IMOHSATHH W YCTAaHABIMBATH HX B3aMMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEAKIUM;

YCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJeHus (MHAYKTUBHbBIC, JCAyKTUBHBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUM CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMHUYECKUM
3HaK (CUMBOJI) DJIEMEHTa, XUMU4Yeckas (hopmyJia, ypaBHEHUE XUMHYECKON peaKiuu
— MPU PEIICHUH Y4eOHBIX TMO3HABATEIBHBIX M MPAKTUYECKUX 3a7ay, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS JJIs1 BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUM.

2) 6a3oBbIe HCCJIEeI0BATEIbCKHE IeiCTBHS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O TO3HAHHUS BEHIECTB M XUMHUYECKHX
pEeaKLHnii;

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAaHUS, UCIIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HAaBBIKAMU CAMOCTOATENIBHOTO IIJIAHUPOBAHUS M MPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOJOM
npoIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHUpPOBATH
0000111eHHST ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHUYECKOM HCCIIeIOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBISTH CIHOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITENIBHOMY
MOUMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3ajlad, IMPUMEHEHUIO Pa3IUYHbIX
METO/I0B O3HAHUSL.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (Hay4dHO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETA), aHAMM3UpPOBaTh WHQPOPMAIIUIO PA3NTMYHBIX BUAOB U (HOPM
MpEACTaBICHUS, KPUTHYECKHU OLICHUBATH €€ JJOCTOBEPHOCTh MHEMPOTHUBOPEUUBOCTH;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orbope wuHpOpMaNMH, HEOOXOAMMOW JJid BBINOJHEHUS Y4YEOHBIX 3aaad
ONPENEIICHHOTO TUIIA;

MpUOOPETaTh OIBIT MCIOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTUMaNbHYI0  (opMy  MNpeAcTaBiICHUS
uHpopmaiuu (cxemMbl, rpaduKku, TuarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUUYECKOU
UHPOpMAIMCH: TPUMEHATh MEXIpPEeIMETHbIC ((pU3NYeCKHe M MaTeMaTUYECKHE)
3HAKU U CUMBOJIbI, PopMyIibl, a0OpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HaTJIsTHOCTH.

OByaeHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU JIeHCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCUHM,  BBICKa3blBaTh  HJICH, (OPMYIUPOBATh CBOM  MPEIIOKCHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/ITIOKEHHOM 3a/1a4u;

BBICTYIIATh C MpE3eHTAlMeil pe3ybTaTOB IO3HABATEILHOU AESTEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMHU TIPHU BHITIOJTHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOH padOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
o pe3yJibTaTaM MPOBEICHHBIX HCCIEAOBAaHUM IMyTEM COIJIACOBAHMS TMO3ULIUNA B
X07e 00CYXJIeHUs U 0OMEeHa MHEHHUSIMHU.

OgiaieHUe YHHUBEPCATbHBIMHU PeryJIATUBHBIMU 1€ CTBUSIMH:

CaMOCTOATENFHO IUJIAHUPOBATh W OCYILIECTBIATH CBOIO IO3HABATEIHHYIO
JEeSTENbHOCTh, ONpENeNsis €¢ 1MW W 3aJayd, KOHTPOJIMPOBATH W 1O MeEpe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblid  aJrOpUTM JACHCTBHM MpH
BBIMIOJTHEHUU Y4YeOHBIX U HCCJIENIOBATENbCKUX 3a7ad, BBIOMpaTh Haubolee
3 PeKTUBHBIN CMOCO0 HMX PEIICHHWS ¢ yYEeTOM IIOJIYYEHHUS HOBBIX 3HAHUHA O
BEIECTBAX M XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCU JIEATEILHOCTH HAa OCHOBE CaMOaHaIH3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XuMUSI»
OTpa)XaroT:

chOopMHUPOBAHHOCTh  TPEJACTABICHUM O XHUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPa, pPOJH XUMHUHM B ITIO3HAHUW SBJICHUU



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIs1 pEelIeHUs MPAKTUYSCKUX 3a7au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CHCTEMOM  XMMHMYECKHMX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHYECKUM DJIEMEHT, aToM, SJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBS3b, CTPYKTypHas dopmyna (pa3BEepHyTasi U COKpaIlCHHas), MOJb, MOJISIpHas
Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKEJIET, QYHKIIMOHATbHAS TPYIINA, paJuKall,
U30MEpUsl, U30MEPHI, TOMOJIOTHYECKUN PSiJl, TOMOJIOTH, YTIIE€BOAOPOAbI, KUCIOPO U
a30TcoJiepKalllie COEIUHEHUS, MOHOMEp, [MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIIMHEHMS); TEOPUM U 3aKOHBI (TEOpUsl CTPOEHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAaHMUsS TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHHH U
0€30MacHOM HCTIOJIb30BAHUM BA)KHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKOU JeSATETLHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHMI BBISBIATH XapaKTEPHbIE MPHU3HAKH TOHSATHUH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHSTHS TPHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOIB30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIs
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIICHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB W YPaBHEHUHW XUMHUYECKHUX pEaKIuHu,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA WILTIOCTpAIlMU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPHUHAMJICKHOCTh H3YUYCHHBIX
OpraHMYeCKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K ONpPENeICHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTJIeBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHbIE COEIUHEHMS), JaBaTb HMM Ha3BaHUA IO
cucremarnieckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAILHBIC
Ha3BaHUs OTAEJbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AalleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HEHON, GopMaabAeTUl, aleTaNbICTH, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmad, MelToa03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEACISITh BUABI XUMHUYECKOH CBS3U B
OpraHUYECKUX COCTUHEHUSAX (OJMHApHbBIE U KPaTHBIE);



c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMCHSATH IIOJIOKEHUS TEOPHH CTPOCHUS
opranuuyeckux BemiectB A. M. bytiepoBa 1 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MaCChl BEIIECTB;

chOopMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3UIECKHE
U XHUMHYECKHE CBOWCTBA THUIMYHBIX TPEACTABUTENCH pPa3IMYHBIX KJIACCOB
OpraHUYeCKHUX BEIIeCTB (METaH, 3TaH, ITUJICH, MPOIUJIEH, alleTuieH, Oyraauen-1,3,
MeTuwiOyTaaueH-1,3, 6eH3051, METaHOJ, ITAaHOJI, STUIICHIJIMKOJIb, TJIMIEpUH, (EeHO,
arleTanbAeTH, MypaBbUHAS U YKCYCHAs! KHCIIOTHI, TJII0OK03a, KpaxMaJ, [EeJIT0I03a,
AaMUHOYKCYCHAasi KHCJIOTa), WLITIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEKIY HUMH
YPAaBHCHHMSIMHU COOTBETCTBYIOIINX XHMHUYECKHX PEAKIUH C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BATh UCTOYHUKH YTJIEBOJOPOTHOTO
ChIpbs (HEPTh, MPUPOJIHBIN ra3, yroyb), CHOCOObI UX MepepaboTKU U MPAKTUYECKOE
NPUMCHECHHE MPOJTYKTOB IepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHHH TIPOBOJUTH BBIUMCICHHUS [0 XHUMHYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
PEaKIUH MO U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJTHOTO U3 UCXO/THBIX BEIICCTB
WM TTPOJTYKTOB PEAKITUH );

c(hOpMHUPOBAHHOCTH YMEHUH BIIAJIETh CUCTEMOW 3HAaHUN 00 OCHOBHBIXMETO 1aX
HAyYHOTO TIO3HAHUSA, WCIOJIB3YEMBIX B XHUMHUH TP HM3YYCHHH BEIIECTB U
XUMHYECKUX SIBIICHUN (HaO0IeHne, u3MepeHne, SKCIIEPUMEHT, MOJIEITUPOBaHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKHE 3HAHUS [UIsl TPUHITHS pEHICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IATh TTPaBUIIa MOJIB30BAHUS XUMHUYECKOM
NOCYJIOM W J1a00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJTHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAIEHUsI OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, TTOTYyUCHUE
ATUJICHA ¥ U3yYEHHUE €TO CBOMCTB, KAUYECTBEHHBIE PEAKIIUA OPTaHUYECKUX BEIIECTB,
JeHaTypaiusi OEIKOB P HATPEBaHUH, IBETHBIC PEAKIIMN OEJIKOB) BCOOTBETCTBUU
C TMpaBWIaMU TEXHUKH OE30MaCHOCTH TIPH OOpaIeHWHd C BEIIECTBAMHU H
7ab0opaTOpHBIM ~ O0OpPY/AOBAaHWEM, TPEIACTABIATh PE3yJbTAThl  XHMHYECKOTO
sKcriepuMeHTa B (GOpMEe 3amuch YpaBHEHUW COOTBETCTBYIONIUX pEAKINH W
(dbopMynHpOBaTH BEIBOABI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUYECKYIO
uHOpPMAINIO, TONYyY4aeMyK0 U3 pa3HbIX HWCTOYHHUKOB (CpelCTBa MAacCOBOU
uHopmanuu, IHTepHET U ApYyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  MpaBWia  JKOJOTHYECKU
1[€JeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JEATENIBHOCTH B ILENAX
COXPAHEHHUSI CBOETr0 3/0POBbS M OKPY’KAIOIIEH MNPUPOIHOM Cpeiabl, OCO3HABaTh
OMACHOCTh BO3JECUCTBHSI HA >KUBBIE OPraHU3MBbI OIPEAEIICHHBIX OPraHUYeCKHX
BELIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIECHUS U PEJOTBPALIEHUS KX BPETHOTO BO3ACHCTBUS Ha OPraHU3MUEI0BEKa;

Usl 0Oy4YaroIIMXCA C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
MPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BELIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CHAa0OBUASIIMX OOYyYaloIIMXCS: YMEHHE MCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy obo3HadueHui JI. Bpaiinsg njs 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUN: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMUU B IO3HAHUH SBJICHUN NPUPOIBI,
B (QOpPMUPOBAaHUM MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM /JIs PElIeHUs] MPAKTUYECKUX 3aJa4M SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOHOM Cpelie;

BJIAJEHUE  CHUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYSCKHUH 3JEMEHT, aroMm, u3oTom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJd, MOJb, MOJISIPHBIA O0O0BEM,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMUYECKAsl CBA3b
(KoBaJICHTHAsI, HIOHHAs, METAJTIUYECKasi, BOJOPOIHAS ), KPUCTAJIIMUECKAs PEIICTKA,
TUIIBI ~ XUMUYECKUX  PpEAKUUH, pacTBOp, AJIEKTPOJIMUTBI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs JUCCOLUALUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKOW pPEaklMi, XUMUYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH [l. M. MeHnneneena,
3aKOH COXPAHEHUs MAacCChl BEILIECTB, 3aKOH COXPAHEHHUs U MPEBPAILICHUS SHEPTUU
MpU XUMUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XHUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAaHUS MPUYUHHOCTU M
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAaKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MacHOM HMCHOJb30BAHUM BAKHEHIIIMX HEOPraHMYECKUX
BEIIECTB B OBITY M MPAKTHYECKOU EATEITLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTEPHbIC MPU3HAKU TOHATHIM,
YCTAHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS MPHU
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHus (OpMyn BEIIECTB W  YpPaBHEHUM  XUMHYECKUX  pPEaKIHil,
cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIIEeCTB (yrapHblid ra3, YIJICKUCIIBIM Ta3, aMMHUaK, TraiicHas
W3BECTb, HETAIIICHAs] U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKHX JJIEMEHTOB B COCIUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOIHAS) B COCAMHEHUSX, THUII
KPUCTAJUTMYECKONM PEHICTKH KOHKPETHOTO BeEIIecTBa (aTOMHAas, MOJICKYJIIpHas,
MOHHAs, METAJTUYECKAsI), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MIPUHAIIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OIpPEACICHHOMY KJacCy/TpyIire
coeIMHEHUN (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJIIbl, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUIPOKCU/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
N. MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoanmdeckoli CHCTEMBI
xuMuueckux saemeHroB JI. M. MenpgeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE OPOUTATHY, «IHEPTETUUECKUE YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHMUYECKHMX JJIEMEHTOB M MX COCAWHEHUU IO NEpUOoJaM M
rpynmam [lepuoaudeckoit cucteMbl XUMHYECKUX 37eMeHToB /. 1. Menneneena;

chOpMHPOBAHHOCTh YMEHHM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX  BEIIECTB  PA3JIMUYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3W MEXKAY HEOPraHUYECKUMH
BEIIECTBAMU C ITOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTABY PEarupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEHEH OKHUCIICHHS JJEMEHTOB, 0OpaTUMOCTHU
peaKIiny, y4acTHIO KaTaln3aTtopa);

c(hOpMHUPOBAHHOCTh YMEHHA COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, TIOJIHBIE Y COKPAILICHHBIE YPABHEHUS pEaKIUii HOHHOTO OOMEHA, yYUThIBast
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHIA;



chOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KAaYECTBCHHBIM COCTaB PAa3JMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpblBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS] XUMUYECKOT'O0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh XUMHYECKUE MPOIIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTABICHUN 00 OOIIMX HAay4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIUUCICHHS C HCIOJIb30BAHUEM
MOHSITUS «MacCOBasi J0JIS BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHUM T'a30B MPHU
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM OOBEMA Ta30B MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMHU
BEIIECTB, TEIUIOBOrO 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, PEBPAILCHUS U COXPAHEHHS SHEPTUU,

c(hopMUPOBAHHOCTh YMEHUM COOIOJATh IIpaBUjia MOJIb30BAHUS XUMUYECKOM
NOCyJIOM W Ja00paTOpHBIM 00O0pYyJOBaHHWEM, a TaK)Ke MpaBWiia OOpaIieHus C
BEII[ECTBAMHU B COOTBETCTBUM C WMHCTPYKIIMSIMHU IO BBITIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBIMOJHATh XUMUYECKHUH
AKCIIEPUMEHT (pa3yioKeHUE TMEPOKCHIa BOJAOPOJa B MPUCYTCTBUM KaTaau3aTopa,
ONPENICICHUE CpEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO  YHHBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peaKkIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIuu Ha cyinbdar-, kapOoHAT- U
XJOPUA-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamibl»y U «HeMmeTamisl») B COOTBETCTBHUU C TMpaBUJIaMHM TEXHUKH
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEJICTaBIATh PE3yNbTaThl XHWMHYECKOTO OJKCIepuMEeHTa B ¢dopMe 3alucu
YpaBHECHHI COOTBETCTBYIOIINX PEaKIMi U ()OPMYJIHPOBATH BEIBOIBI HA OCHOBE ITHUX
pE3yJIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYSCKH aHAIM3UPOBATh XHMHYECCKYIO
nHpOpManuio, IMOJy4aeMyl0 H3 pa3HBIX HMCTOYHHUKOB (CpPEICTBA MAaCCOBOMU
KOMMYHUKauu, UHTepHET U apyTux);



chOpMUPOBAHHOCTh  YMEHUW  CcOONIOJATh  MpaBWjia  DKOJIOTUYECKHU
1[eJecO00pa3HOro MOBEJIEHU B OBITY W TPYAOBOW JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3J0POBBbS U OKPYXKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATh
OMMACHOCTh BO3/CHCTBUS HA )KMBBIE OPraHU3MbI ONPECICHHBIX BEUIECTB, TIOHUMAs
cmpicnt mokazarens IIJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHbBIIEHHUS H
MPEeIOTBPAIllCHHs] UX BPEAHOTO BO3IEMCTBUS Ha OPraHU3M YEJIOBEKa;

Usl 0Oy4YaroIIMXCA C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
MPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BELIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIeNbIX M CHAa0OBUASIIMX OOYyYaloIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns nis 3anvcu XUMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0OCHOBBI OPraHUYECKON XUMMHUH
[Ipenmet oprannyeckoit xumuu. Teopust
1.1 CTPOCHUSI OPTaHNYECKUX COCMHEHUH A. 6 0 0 https://lesson.edu.ru/04/10
M. bytiepoBa
Hroro mo pazneny 6
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 4 0 0 https://lesson.edu.ru/04/10
2.2 Henpezienbibie yrieB00POLEL: ATKEHE, 12 0 1 https://lesson.edu.ru/04/10
aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTH4eCKue yrieBOI0POIbI 4 0 0 https://lesson.edu.ru/04/10
24 TIpHpOJIHBIC HCTOWHHKH YIJICBOJOPOAOB 1 6 1 0 https://lesson.edu.ru/04/10
HX mepepadboTKa
Utoro no pazneny 26
Paznen 3. Kuciopoacoaepxxauue opranuueckue coeuHeHust
3.1 Cruptsl. ®enon 6 0 0 https://lesson.edu.ru/04/10
3.2 Anezernat. KapOoHOBEIE KHCTOTEL, 14 0 1 https://lesson.edu.ru/04/10
CrnoxHble 3¢upbl
3.3 VYraeBoasl 6 1 0 https://lesson.edu.ru/04/10

[JOKYMEHT MOAMNMUCAH 3NEKTPOHHON NMOAMNUCHIO
'mmuasusa (LLO) r. CyBoposa, MBOY, banawosa TaTbsiHa BukTtoposHa

08.09.23 13:55 (MSK) Mpocras nognmcb
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Uroro mo pazneny 26
Pasnen 4. A3zoTconepxainue OpraHnvecKue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 6 0 0 https://lesson.edu.ru/04/10
Wtoro mo paznmery 6
Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHH S

5.1 [Tnactmaccer. Kayuyku. Bonmokna 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 2

[JOKYMEHT MOAMNMUCAH 3NEKTPOHHON NMOAMNUCHIO
'mmuasusa (LLO) r. CyBoposa, MBOY, banawosa TaTbsiHa BukTtoposHa

08.09.23 13:55 (MSK) Mpocras nognmcb
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoubsnbie | IIpakTnuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
11 u [lepuoanueckasi cucTeMa XUMHYECKUX 6 0 0 https://lesson.edu.ru/04/11
anemenToB JI. . MenaeneeBa
.M
1.2 Crpoenne peuiectsa. Muoroobpasie 8 0 0 https://lesson.edu.ru/04/11
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUN 12 1 1 https://lesson.edu.ru/04/11
Hroro no pazneny 26 https://lesson.edu.ru/04/11
Pa3nen 2. Heoprannueckasi Xumust
2.1 Meramnibl 12 0 1 https://lesson.edu.ru/04/11
2.2 Hewmeramnsl 18 1 1 https://lesson.edu.ru/04/11
2.3 CBA3b HEOPFaHHHICCKHX H OPraHHeCKi 4 0 0 https://lesson.edu.ru/04/11
BEIIECTB
Utoro no pazneny 34 https://lesson.edu.ru/04/11
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMHUS ¥ )KU3Hb 8 1 0 https://lesson.edu.ru/04/11
Hroro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 3 3

[JOKYMEHT MOAMNMUCAH 3NEKTPOHHON NMOAMNUCHIO
'mmuasusa (LLO) r. CyBoposa, MBOY, banawosa TaTbsiHa BukTtoposHa 08.09.23 13:55 (MSK) Mpocras nognmcb
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoThI padoTsbI
pecypchbl
H o .
1 PEIMET OPTAtiitieciOr XHMHH, €0 1 0 0 https://lesson.edu.ru/04/10
BO3HHKHOBEHHWE, Pa3BUTHE U 3HAUCHUE 04.09.2023
2 [Ipenmer oprannueckoi XumMuu, ee 1 0 0
BO3HHKHOBEHHWE, Pa3BUTHE U 3HAUCHUE 04.09.2023
Teopust CTpOCHHS OPraHUIECKHX
3 i A. M. b S 1 0 0 https://lesson.edu.ru/04/10
COCIMHECHUU YyTJI€poOBa, e 11.09.2023 p
OCHOBHBIE MTOJIOKEHUS
Teopus cTpoeHUs OpraHUYECKUX
4 i AM. b C 1 0 0 https://lesson.edu.ru/04/10
COEIMHEHUI yTJepoBa, e¢ 11.09.2023 p
OCHOBHBIE MTOJIOKEHUS
5 [IpencraBnenue o kiaccuduanuu 1 0 0
OPraHUYECKUX BEIIECTB 18.09.2023
IT
6 PCACTABIICHHC O KIaCCHpuKaLIH 1 0 0 https://lesson.edu.ru/04/10
OPraHUYECKUX BEIIECTB 18.09.2023
Homenknatypa (cucremaruyeckas) u
7 1 0 0 https://lesson.edu.ru/04/10
TpI/IBI/IaJ'ILHI:Ie Ha3BaHMS OPTaHUYECKUX 95.09.2023 p
COEIMHEHUII.
Howmenknarypa (cucrematudeckasi) u
8 TpPUBHUA 1 0 0 https://lesson.edu.ru/04/10
P LHI:IC Ha3BaHMS OPTaHUYECKUX 95 09.2023 p
COETMHEHUIA.
9 ANKaHBI: COCTaB U CTPOEHHUE, 1 0 0 https://lesson.edu.ru/04/10
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TOMOJIOTHUECKUHN PsijL 02.10.2023
AJIKaHBI: COCTaB U CTPOCHUE
10 ’ 0 0 https://lesson.edu.ru/04/10
TOMOJIOTHYECKUH Psif 02.10.2023 :
Mertan u 3TaH — NpocTeunIre
https://| .edu.ru/04/1
1 MPEACTaBUTENHN AIKAHOB 0 0 09.10.2023 Mpsfllesson.edu.n/04/10
Mertan u 3TaH — npocTenIre
https://| .edu.ru/04/1
12 MIPEJICTAaBUTEITH AJTKAHOB 0 0 09.10.2023 Mtps://lesson.edu. 04/ 10
: 5 https://| .edu.ru/04/1
13 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 0 0 16.10.2023 ttps://lesson.edu.ru/04/10
: i https:/| .edu.ru/04/1
14 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 0 0 16.10.2023 ttps://lesson.edu.ru/04/10
OTHIIEH U IPONHJIEH — MPOCTEMNIINE
https://1 .edu.ru/04/10
15 MPEACTABUTENHN AIIKEHOB 0 0 30.10.2023 P.IEESSON.ECLLI
16 DTHIICH H IPOMHIICH — NpOCTEiie 0 0 https://lesson.edu.ru/04/10
MPEACTABUTEHN AIIKEHOB 30.10.2023
https://lesson.edu.ru/04/10
[IpakTnueckas padorta Ne 1. C MCIOIb30BAHMEM
17 «HovnyquI/Ie JTUJICHA U U3YYEHHUE €TO 0 1 06.11.2023 | 0GOpyIOBAHHS
CBOMCTB»
«Touka pocrta»
18 Pemenne skcriepuMeHTAIBHBIX 33124 0 0 06.11.2023
Ankaauensl. byraguen-1,3 u
19 MetunOyraauen-1,3. [lonyuenue 0 0 13.11.2023 https://lesson.edu.ru/04/10
CUHTETHYECKOTO KaydyKa U pe3HHbI o
Anxaauensl. byraguen-1,3 u
20 MetunOyraauen-1,3. [lonyuenue 0 0 13.11.2023 https://lesson.edu.ru/04/10
CUHTETHUYECKOTO KaydyKa U Pe3HHBI o
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21

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH P,
AneTuniieH — npocTermui
MIPEJICTAaBUTENh AJIKWHOB

20.11.2023

https://lesson.edu.ru/04/10

22

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHHSI, TOMOJIOTUYECKUM PS/I.
AneTuneH — npoCTeUINN
MPEeACTaBUTENH AIKHHOB

20.11.2023

https://lesson.edu.ru/04/10

23

Beluncnenus o ypaBHEHUIO
XUMUYECKON peakuu

27.11.2023

https://lesson.edu.ru/04/10

24

Brruncnenus no ypaBHEHUIO
XUMUYECKON peakuu

27.11.2023

https://lesson.edu.ru/04/10

25

Apensbl: 0€H30J1 U TOJTYOJ.
TOKCMYHOCTH apeHOB

04.12.2023

https://lesson.edu.ru/04/10

26

ApeHbl: 0€H30J1 ¥ TOTYOJI.
TOKCMYHOCTH apeHOB

04.12.2023

https://lesson.edu.ru/04/10

27

I'enetnueckas cBA3b Yrii€eBoaopoaosB,
IIpUHaJJIC)KaIUX K Pa3In4YHbIM
KJj1accaM

11.12.2023

https://lesson.edu.ru/04/10

28

I'eneTnueckas cBsI3b yriieBoaopoaos,
IpUHAJIC)KAIIUX K PAa3JIMNYHbIM
KJj1accaM

11.12.2023

https://lesson.edu.ru/04/10

29

[IpupoiHbIE HICTOUHUKHU
YIJI€BOJIOPOJOB: IPUPOAHBIN ra3
MOMyTHbIE HEPTSIHbIE r'a3bl, HEYTH U
IPOIYKTHI €€ epepaboTKH

18.12.2023

https://lesson.edu.ru/04/10

30

[IpupoaHble HCTOYHUKU
YIJI€BOIOPOIOB: IPUPOIHBIN ra3 U

18.12.2023

https://lesson.edu.ru/04/10
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MOTYTHBIE HEe(TSIHBIE T'a3bl, HEYTh U
MPOIYKTHI €¢ epepadoTKu
KoHnTponsHas paboTa 1mo pasueny
31 1 0 https://lesson.edu.ru/04/10
«YTIeBOIOPOIABD 25.12.2023 D
32 PGHICHI/IG BKHC,BKCHepI/IMCHTaJH)HI)IX O O
3a1a4 25.12.2023
33 HpezienbHbIe 0/HOATOMHRIE CIIMPTI: 0 0 https://lesson.edu.ru/04/10
METaHOJI ¥ 9TaHoJ1. BojopoiHas cBs3b 08.01.2024
https://lesson.edu.ru/04/10
C  HCIOoJIB30BaHUEM
34 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI: 0 0 060 OBAHIS
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b 08.01.2024 pyA
«Touka pocrta»
https://lesson.edu.ru/04/10
MHOroaTOMHBIE CIIMPTHI C HCIIOJIb30BaHUEM
35 0 0
STUJICHIJIMKOJIb U INIMLIEPUH 15.01.2024 | obGopymoBaHUs
«Touka pocrta»
MHOT0aTOMHBIE CITUPTHI:
36 0 0 https://lesson.edu.ru/04/10
STUJIEHTJIMKOJIb U MIUIEPHUH 15.01.2024 :
®deHoJI: CTPOCHUE MOJICKYJIHI,
37 i 0 0 https://lesson.edu.ru/04/10
(du3HYeCKre U XUMUYECKHE CBOMCTBRA, 99 01.2024 p
MIPUMCHCHHE
®deHoJI: CTPOCHUE MOJICKYJIHI,
38 5 , 0 0 https://lesson.edu.ru/04/10
(bu3nvecKkrue 1 XMMUYECKHUE CBOMCTBA 99 01.2024 p
MPUMEHEHHE
39 AJbICTHIEL (hopMATL eI I 0 0 https://lesson.edu.ru/04/10
aneTanbAerul. AIeToH 29.01.2024 ' =
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Anpaeruapl: GopManbIaeTua u

40 0 0 https://lesson.edu.ru/04/10
aneTalbIeru. AleToH 29.01.2024 D
OaHOOCHOBHBIE MPE/IENIbHBIE

41 0 : 0 0 https://lesson.edu.ru/04/10
KapOOHOBBIC KHCIIOTHI: MypaBbHHAS 05.02.2024 p
YKCyCHas
OHOOCHOBHBIE TIPE/ICTbHbBIC

42 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U 0 0 05.02.2024 https://lesson.edu.ru/04/10
YKCyCHas

https://lesson.edu.ru/04/10
43 IMpaktndueckas paborta Ne 2. «CBoiicTBa 0 1 C UCIIOJIb30BaAHUEM
pacTBOpa yKCYCHOW KHCIIOTBI» 12.02.2024 | ob6opynoBaHUs
«Touka pocTa»
44 P 0 0
CIICHHUE YKCIICPUMEHTAIBHBIX 33149 12.02.2024
CreaprHOBas U OJICMHOBAS KUCIIOTHI,

45 0 0 https:/| .edu.ru/04/10
KaK MPEJACTABUTEIN BBICIITUX 19.02.2024 ps://lesson.edu.ru
KapOOHOBBIX KHCJIOT
CreaprHOBas U OJICMHOBAS KUCJIOTHI,

46 e e 0 0 https://lesson.edu.ru/04/10
KaK MPEACTaBUTEIN BBICIIUX 10.02.2024 p
KapOOHOBBIX KHCJIOT

47 Mina Kaxc corn BHCIHH? KapOOHOBEIX 0 0 https://lesson.edu.ru/04/10
KHCJIOT, MX MOIOIIlee AEHCTBHE 26.02.2024

48 Meira kaic comt BHCHM? KapOOHOBBIX 0 0 https://lesson.edu.ru/04/10
KHCJIOT, X MOJOIILIEE JIEMCTBHE 26.02.2024
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC

49 0 T 0 0 https://lesson.edu.ru/04/10
KapOOHOBBIX KUCIOT. ['uaponus 04.03.2024 p
CIIOXHBIX 3(pUpOB

50 CrnosxHble 3(¢UpHI KaK TPOU3BOIHBIC 0 0 https://lesson.edu.ru/04/10
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KapOOHOBBIX KUCIOT. [ uaponus 04.03.2024
CJIO’KHBIX 3(h)UPOB
Kupsl: THIPOIH3, TPUMCHEHHE,

51 0 0 https://lesson.edu.ru/04/10
OHMOJIOTHYeCKast POJIb )KHPOB 11.03.2024 : H
Kupsl: THIPOIN3, TPUMCHEHHE,

52 0 0 https://lesson.edu.ru/04/10
OuroJIoTYecKasi poJib JKHUPOB 11.03.2024 : H
VIIeBOIbL: COCTAB, KIAacCHpUKAIIHUS. https://lesson.edu.ru/04/10
Baxuelinre npeicTaBuTeNu: TI0K03a, C wucnonp30BaHUEM

53 ¢bpykTo3a, caxaposa. MIx npupoHbie 0 0 18.03.2024 o0opy10BaHUS
NCTOYHUKU. HpO(beCCI/IOHaJ'II)HI)Ie . . «Tqua pOCTa»
o0kl
VYrneBopl: cocTaB, KilaccupUKaIius.

Baxueiive npencTaBuTeNu: rI0Ko03a,

54 dbpykTo3a, caxapo3a. Ux mpupoanbie 0 0 18.03.2024 https://lesson.edu.ru/04/10
ucrtounuku. IIpodeccroHanbHbIe A
poObI
Kpaxmait 1 11emios103a Kak IpupoIHbIe

55 0 0 https://lesson.edu.ru/04/10
MOJIMMEPBI 01.04.2024 :

Kpaxmait u 11emitos03a Kak IpupoIHbIe
https://I .edu.ru/04/10
>0 MOJIMMEPBI 0 0 01.04.2024 D.EESSoN. ECLLI
KonTpospHast padoTta 1o pasueiny

57 1 0 https://lesson.edu.ru/04/10
«Kucnopoaconepkaniue opraHuuecKue 08.04.2024 p
COCIIMHCHUS

58 Pemienne skcriepruMeHTaANIBHBIX 3a4a4 0 0 08.04.2024

59 AMWHBI: METWJIAMUH U aHUJIMH 0 0 15.04.2024 https://lesson.edu.ru/04/10

60 AMWHBI: METWJIAMUH U aHWUJIMH 0 0 https://lesson.edu.ru/04/10
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15.04.2024
AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIS
61 1 0 0 https://lesson.edu.ru/04/10
OpPraHWYECKUE COCTUHEHUS, HX 92 04.2024 p u.ru
OuoJiornueckoe 3HaueHue. [lernTu b
https://lesson.edu.ru/04/10
AMUHOKHUCIIOTHI KaKk aM(pOTEpHBIE ¢ MCIIONB30BAHMEM
62 OpPraHWYECKUE COCTUHEHUS, HX 1 0 0 92.04.2024 | o 60py)10BaHI/I$I
Omosiornueckoe 3HadeHue. [lenTupt
«Touka pocTa»
benku xak npupoaHbIe
1 https:/I .edu.ru/04/10
63 BBICOKOMOJICKYJISIPHBIE COSTUHEHUS 0 0 29.04.2024 PS.ESSOn. eCLI
benku xak npupoaHbIe
https:/I .edu.ru/04/1
64 BBICOKOMOJICKYJISIPHBIE COSTUHEHUS . 0 0 29.04.2024 Ups:/flesson.edu. /UZ/10
65 OCHOBHBIC HOHSATHS XHUMHH . 1 0 0 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX COEAMHEHUHN 06.05.2024
O
66 CHOBHBIC HOTHITHI XHMIH . 1 0 0 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUIN 06.05.2024
OCHOBHBIE METOJIbI CHHTE3a
67 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 0 0 13.05.2024 https://lesson.edu.ru/04/10
[TnacTmacchl, KaydyKH, BOJIOKHA
OCHOBHBIE METOJIbI CHHTE3a
68 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH. 1 0 0 13.05.2024 https://lesson.edu.ru/04/10
[TnacTMacchl, KayayKH, BOJOKHA R
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOI'PAMME
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
XUMHUYECKUH DIIEMEHT. ATOM.
1 1 0 0 https://lesson.edu.ru/04/11
DNeKTpOHHAS KOHPHUTYpAIUs aTOMOB 04.09.2023
XUMHUYECKUH DIIEMEHT. ATOM.
2 1 0 0
DneKTpoHHas KOH(UTYpAIHs aTOMOB 04.09.2023
[Tepuonnueckuii 3aKOH U
[Tepromuveckasi cucTeMa XUMHUYECKUX
3 snemenToB JI. V1. MeneneeBa, ux CBSI3b 1 0 0 11.09.2023 https://lesson.edu.ru/04/11
C COBPEMEHHOM TEOpHEH CTPOCHUS R
aTOMOB
[Tepuonnueckuii 3aKOH U
4 [lepuoauueckas cucteMa XUMHUYECKUX 1 0 0
snemenToB JI.1.Menneneesa. VX cBs3b ¢ 11.09.2023
COBPEMEHHOM TEOPHUEN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
5 XUMHUUYECKUX AJIEMEHTOB U UX 1 0 0 https://lesson.edu.ru/04/11
. 18.09.2023
COEIMHEHUH 110 TPYIIaM U MepHoJaM.
3HaueHe MepUoIMIECKOro 3aKOHA U
6 CUCTEMBI XUMHUYECKHX AIIEMEHTOB 1 0 0
18.09.2023
JA.".MenzeneeBa B pa3sBUTUU HAYKU
Crpoenue BeniecTBa. XMMUYECKas CBSI3b
7 . ’ 1 0 0 https:/lesson.edu.ru/04/11
€¢ BU/JIBI. 25.09.2023
8 MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON 1 0 0
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cBsA3U. BonopoaHas cBs3b 25.09.2023
https://lesson.edu.ru/04/11
BaneHTHOCTS. C UCIIOJIb30BAHUEM
9 DNEKTPOOTPULIATETBHOCTE. CTeIeHb 0 0 02102023 0GOpyOBaKHS
OKHCJICHUS.
«Touka pocta»
10 BeniecTa MOJIEKYISIPHOTO U 0 0
HEMOJICKYJIIPHOTO CTPOCHHUS 02.10.2023
[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
11 0 0 https://lesson.edu.ru/04/11
HcTuHHEBIC ¥ KOJUTOUIHBIE PACTBOPHI. 09.10.2023 .
12 M
accoBasi JIOJIS BENIECTBA B pacTBOpE 0 0 09.10.2023
Knaccudukanus n HomeHKIaTypa
13 . 0 0 https://lesson.edu.ru/04/11
HEOPraHUYECKNX COCAMHEHUH. 16.10.2023
1 I'eneTnueckas CBsI3b HEOPraHMYECKIX 0 0
BEIIIECTB, PA3JINYHBIX KJIACCOB 16.10.2023
Knaccugukanus XuMHYECKUX Peakiui B
15 e €CKOH €CKO 0 0 https://lesson.edu.ru/04/11
HEOPraHUYeCKO U OPraHuIeCcKOM 30.10.2023 p
XUMUH.
3aKOH COXpPaHEHUS MaCcChl BEIIECTB,
16 0 0
3aKOH COXPAHCHUS U MPEBPAICHUS 30.10.2023
SHEPTUHU NMPU XUMUYCCKUX PEAKITHSIX
Ckopoctb peakiun. O0paTumbie
17 0 0 https://lesson.edu.ru/04/11
PEAKITHL. 06.11.2023 | P
18 X 0 0
MMUYECKOE PaBHOBECHE 06.11.2023
. [Ipaktnyeckas pabora Ne 1. «Bausiaue . . https:/lesson.edu.ru/04/11
paSJII/ILIHLIXV(baKTopOB Ha CKOPOCTh 13.11.2023 | ¢ HCIONB3OBAHICM
XUMHYECKON PeaKInm»
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o0opy1I0BaHUS
«Touka pocta»
20 DNEKTPOTUTHICCKAS JUCCOIUAITHS 0 0 13.11.2023
https://lesson.edu.ru/04/11
[ToHsATHE O BOAOPOIHOM MOKA3aTEIE C wucnonp30BaHUEM
21 .
(pH) pacTtBopa. Peakiun HOHHOTO 0 0 20.11.2023 o0opy1I0BaHUS
oOMeHa. «Touka pocrta»
29 I'maponus opraHnveckux u 0 0
HEOPraHWYECKUX BEIIECTB 20.11.2023
OKHUCITUTETBHO-BOCCTAHOBHUTEITLHBIE
23 0 0 https://lesson.edu.ru/04/11
pEAKIIHH. 27112023 P
C HUCIIOJIB30BAHUEM
24 [MonsiTne 006 AMEKTPOIH3E PACIUIABOB U 0 0 000opyI0BaHUS
pacTBopos 27.11.2023 | «Touxka pocTa»
KonTposnsHast padota 1o pasueiy
25 1 0 https://lesson.edu.ru/04/11
«TeopeTndyeckne OCHOBBI XHMHUI) 04.12.2023 .
Mertauibl, X MOJOKEHHUE B
[eproanyeckoit cucTeMe XUMHUECKUX
https://I .edu.ru/04/11
26 snementoB JI. 1. MenpeneeBa u 0 0 04.12.2023 s./esS0N. LT
0COOEHHOCTH CTPOEHHS AaTOMOB.
97 OCOOCHHOCTH CTPOCHHS aTOMOB 0 0
METaJJIOB 11.12.2023
28 OO6mue ¢pu3znyeckue CBONCTBA METAIIIOB 0 0 11.12.2023
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29 Crutassl MeTaHH?B' DUICKTpOXHMHHeCKil 0 0 https://lesson.edu.ru/04/11
PAI HANIPSKEHUH METaIoB 18.12.2023
30 DNEKTPOXUMHUYECKUN Psiji HAIPSDKEHUN 0 0
METaJJIOB 18.12.2023
https://lesson.edu.ru/04/11
XUMHUYECKHE CBOMCTBA BaXKHEHIIINX C HCIIONIBL30BAHMEM
31 MeTaJ'IJ:IJOB (HanHfI,U KaJIMid, KaJIbIUH, ) 0 0 25.12.2023 | 0GOpYIOBaKHS
MarHui, aJIOMUHUIN ) U UX COCIMHCHHMA
«Touka pocTa»
32 XUMHUYECKHE CBOMCTBA BaXKHEHIITNX 0 0
METAJUIOB U UX COEAUHEHUI 25.12.2023
33 i(;f::;;;:;fgoncma XpOMa, MeAu o 0 0 08.01.2024 https://lesson.edu.ru/04/11
34 XHUMHUYECKUE CBOMCTBA XpOMa, MEIH 1 0 0
UX COEINHEHUN 08.01.2024
35 f;gf:;;;:j:;omma 1IHHEA, JKeriesa 0 0 15.01.2024 https://lesson.edu.ru/04/11
36 XuMu4ecKrue CBOMCTBA IMHKA, JKejie3a U 0 0
HUX COCOUHCHUN 15.01.2024
https://lesson.edu.ru/04/11
[IpakTuueckas pabota Ne 2. "Pemenue ¢ HCIOL30BAHHEM
37 iﬁgjﬁiﬁf‘?aﬂm{m 347144 [0 TEME 0 1 92012024 o 60py,Z[0BaHI/I}I
«Touka pocra»
Hemeramisl, UX MOJOKEHUE B
[Teproanueckoit cuctreMe XUMHYECKUX
38 o 5MeHﬂTOB JL W Mengeseena u 0 0 99 01.2024 https://lesson.edu.ru/04/11
O0COOCHHOCTH CTPOCHHS aTOMOB
39 HemeTtannel, X monoxeHue B 0 0 https://lesson.edu.ru/04/11
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[Teproanueckoi CuCTEME XUMUYECKHX
anemenToB /1. . MenpeneeBa u
0COOEHHOCTH CTPOSHHS aTOMOB

29.01.2024

40

@uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEMETaUIoB (Ha IpUMepe
KHCJIOpOJia, Cepbl, pocdopa u yriiepoaa)

29.01.2024

https://lesson.edu.ru/04/11

41

®uU3nYECKUEe CBOMCTBA HEMETAIIJIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe
KHCJIOpOJia, Cepbl, pocdopa u yriieposaa)

05.02.2024

https://lesson.edu.ru/04/11

42

XHWMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI
M UX COeIUHECHUMN

05.02.2024

https://lesson.edu.ru/04/11

43

XHWMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI
U UX COEIUHEHUN

12.02.2024

https://lesson.edu.ru/04/11

44

XUMHYECKHE CBOMCTBA a30Ta, Gocodpa
U UX COEIUHEHNN

12.02.2024

https://lesson.edu.ru/04/11

45

XUMHYECKHE CBOMCTBA a30Ta, Gpocodpa
U UX COEIUHEHNN

19.02.2024

https://lesson.edu.ru/04/11

46

XUMUYECKUE CBOMCTBA YIJIepoia,
KPEMHHUS U UX COCTUHEHUI

19.02.2024

https://lesson.edu.ru/04/11

47

XuMHUJecKrue CBOMCTBA yriepoaa,
KpEMHUA U UX COCI[I/IHeHI/II‘/'I

26.02.2024

https://lesson.edu.ru/04/11

48

[IpuMeHeHre BAXKHEHIITUX HEMETAIIOB U
UX COEIUHEHUHN

26.02.2024

https://lesson.edu.ru/04/11

49

[IprmeHeHne BaXXHENIINX HEMETAIIOB U
UX COeIUHEHUN

04.03.2024

https://lesson.edu.ru/04/11

50

O00011IeHrEe U cucTeMaTH3alus 3HAHUHA
o teMme «HeMmerauieny. BeraucieHus mo
YpaBHCHUSM XUMHUYECKUX PEAKIIMN U

04.03.2024

https://lesson.edu.ru/04/11
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TEPMOXUMHYECKHUE PACUCTHI

51

O000111eHNEe B CHCTEMAaTH3aLUs 3HAHUI
no teme «Hemeranaely. Berancienns no
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUCTHI

11.03.2024

https://lesson.edu.ru/04/11

52

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4

11.03.2024

53

[IpaxTueckas padota Ne 3. «Pemenue
HKCTIEPUMEHTATBHBIX 33/1a4 110 TEME
"Hemertamnsl"»

18.03.2024

https://lesson.edu.ru/04/11

54

[ToaroroBka Kk KOHTPOJIBHOU padoTe,
PEIICHUE OKCIICPUMCHTAJIBHBIX 3a1a4

18.03.2024

55

KonTtponbHas paboTa mo Temam
«Metamael» 1 «HemeTamisy

01.04.2024

https://lesson.edu.ru/04/11

56

Heopranudeckue u opranndeckue
KHACIOThL. Heoprannyeckue u
OpraHU4eCcKUe OCHOBAHUS

01.04.2024

https://lesson.edu.ru/04/11

57

HeOpFaHI/I‘IGCKI/Ie " OPraHnu4cCKuc
KHCJIOTBI. HeOpl"aHI/ILIeCKI/IC n
OPraHu4cCKUC OCHOBAHUS

08.04.2024

https://lesson.edu.ru/04/11

58

AmboTepHbIe HEOpraHUYECKUe U
OpraHUYECKUe COCTUHEHUS.
I'enetnueckas cBsi3b HEOPTAaHUUYECKUX U
OpPraHUYECKUX BEUIECTB

08.04.2024

https://lesson.edu.ru/04/11

59

AmboTepHbIe HEOpraHHUECKUe U
OpraHUYECKUE COEANHEHUSI.
I'eneTnueckasi CBA3b HEOPTaHUYECKUX U
OpPraHUYECKUX BEUIECTB

15.04.2024

https://lesson.edu.ru/04/11
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Ponp xumun B o0ecrieueHun
JKOJIOTUYECKOU, JHEPreTUYECKON U
1 https://1 .edu.ru/04/11
60 MUIIEBOW OE30MTACHOCTH, Pa3BUTHH 0 0 15.04.2024 ps:Hlesson.edu.ru/04/
METUITTHBI
Ponp xumun B o0ecrieueHun
IKOJIOTHYECKOH, SHEPreTUICCKOU U
1 1 https:/1 .edu.ru/04/11
6 MUIIEBON O€30TIaCHOCTH, Pa3BUTUH 0 0 22.04.2024 ps:Hlesson.edu.ru/04/
METUITTHBI
[IpencraBnenust 06 00X HAYIHBIX
2 https://I .edu. 4/11
6 MPUHIUITAX HpOMB\I’HIJ'IeHHOFO 1 0 0 99 04.2024 ttps://lesson.edu.ru/04/
MTOJTYYCHUST BAKHEHIIINX BEIIECTB
[IpencraBnenus: 06 0OMUX HAYIHBIX
63 MIPUHIIAIIAX l'IpOMI)\I’IHJ'IeHHOFO 1 0 0 29.04.2024 https://lesson.edu.ru/04/11
MOJTyYCHHUST BKHEHIIINX BEIIESCTB
64 UYenoBek B MUpPE BEMIECTB U MAaTEPHATIOB 1 0 0 99.04.2024 https://lesson.edu.ru/04/11
65 UYenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1 0 0 06.05.2024 https://lesson.edu.ru/04/11
XUMUS U KHU3HD : TPOPECCUOHATBHBIC
66 1 0 0 https://lesson.edu.ru/04/11
IpOGEI 06.05.2024 P
67 XUMUS U 3J0POBBE YEJIOBEKA 1 0 0 13.05.2024 https://lesson.edu.ru/04/11
68 KonTposnpHas pabota 1o teme 1 1 0
"3HaueHre XMMHUHU B )KU3HU YeIoBeKa" 13.05.2024
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Xumus, 10 xnacc/ I'abpuensn O.C., Octpoymon W.I'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey

* Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Terpanp ana ouenku kauectBa 3HaHUM K yueOuuky O.C.I'abpuensna «Xumus 10
kiaccey. ['abpuensn O.C, Kynosa A.B. - M.: [Ipoda, 2014

PaGouas terpanp k yueoHuky O.C.I'abpuensna «Xumus 11 knacc. bazobrit

ypoBeHby, ['abpuensu O.C., Amykosa A.B., M. «Jlpoday, 2014.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
KouTtponbsnbie u mpoBepounbie paboThl k yueouuky O.C.["abpuensna «Xumus 11

kiacc. bazoBerii ypoenby, ['abpuemnsa O.C., bepeskun I[1.H. u ap., M. «ZIpoday,

2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://ege.sdamgia.ru/
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