MHHHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJEPAIIIU
YupasJjienne 00pa3oBaHusi aAMUHUCTPauuu ropoaa TyJbl
MyHununajabHoe oopazoBanue ropoa Tyia

MBOY HO Ne 53 mu. JI.H. ToJjcroro

PACCMOTPEHO COTI'JTACOBAHO YTBEPX/IEHO
PykoBoautens HIMO 3am.qupekropa no YBP HMupexrop MBOY 11O
quTeHef/'I eCTECTBEHHO- Ne 53 mu. JI.LH. Tonctoro
Hay4HOI'O IIUKJIa

Apowetiio O.T" Apramonosa XK.B.

npukas Ne 276
Py61oBa 10.B. ot «31» aBrycra 2023 r.
[Ipotokomn Nel
oT «29» aBrycra 2023 1.
PABOYAS ITPOTPAMMA
(ID 3913784)

yueOHOro npeamera «Xumusi. ba3oBblii ypoBeHb»

115 ooyuarommxest 10 — 11 kimaccos

Tyna 2023



MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbXx B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHOoro mnpeaMmera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOcnHUTaHUs B Poccuiickoit
deneparun Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ieil crpareruu 00y4eHHsl, BOCIUTAHUS U Pa3BUTHUS 00yYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbubie nonoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
collepXaHusl, Pe3yJbTaTOB OO0y4YyeHHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIlii, SBISETCI HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUSI U O0IIEH KYIbTYPHI
YeJloBeKa, a TakKe HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
00yJaroIMXcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl Cpe/ICTBAMU Y4EOHOTO
npeaMeTa «XHUMHS», COIEpPKAHUE M TOCTPOCHHE KOTOPOTO OIpPEAEICHbl B
nporpaMMe MO XUMHHM C Y4€TOM CHEHM(PHUKKA HAYKHM XUMUHU, €€ 3HAuCHUs B
NO3HAHUM TPUPOABl U B MaTEpUaJbHOW XU3HU OOIIECTBa, a TaKkXkKe C Y4ETOM
o0lMX 1ened W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oo1ero oopaszoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHATBHOTO HAYYHOTO MBILIJICHUS,
B CO3/IaHHME LEJOCTHOIO MPEJICTABICHUS 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
IpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIaCTAMU MTPUMEHEHUS.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMbBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaxJI0oro wieHa oOmectBa. CoBpeMeHHass XMMHUS Kak Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pELICHUe
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHIECKON 0€30IMaCHOCTH M OXPaHBI 3/I0POBBSI.

B cooTrBercTBUM C OOIIMMU MHEISIMH U MPUHIUIAMU CPETHEro OOIIEero
obpasoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIUMYI0 MM I BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLUYyMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngomyMu  TpeaMeTa  «XUMHUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannveckas xumus» U «OOmas w HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUN MO HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OO XUMHUH) U
OpraHn4yeckom xumMuv. OOpMUPOBAHUE JAHHOM CHUCTEMbl 3HAHUW NPU HU3YYCHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHUH.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPopMHUpOBaHAa B MPOrpaMMe IO XMMHUU HA OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuaga u 0OyCIIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUH HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IpeJCcTaBiIeHUd O cTpoeHuu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOrHYECKU
AKTUBHBIX COEIMHEHUH. B Kypce OpraHM4eckol XMMHUU IIOJIyYarOT pPa3BUTHUE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs MEPBOHAYAIIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yriOM 3peHHss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKUE CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi ¥ HeopraHuuecKas
XUMHSD»  00yYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JOTMUECKUX MO3MIIMM,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011a1011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BElIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHHH, a TAKKE€ O XMUMHUYECKHX PEAKUUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHus jomnosHsercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEPKaHMS, HMEIOINIMMHU KYyJbTYPOJOTUYECKUM U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHWIO B3aUMOCBA3M XHUMHH C
IpYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B TO3HABATEIbHOW U TNPAKTUUECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K MPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npoOriemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIHMBATh MHOOpPMAIUIO U
OPUMEHATh €€ JUIs TONOJHEHWS 3HaHWM, pEelIeHUs MHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a/1ad. B 1enom coxepikanue yueOHOTO
npeaMeTa  «XUMHUSD» ~ JAHHOTO  YPOBHSL  M3YYEHMSI OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCd MHPOBO33PEHUYECKOW OCHOBBI ISl TOHMUMAaHUS
bunocockux uAeH, TakMX Kak: MaTepuaibHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHMYECKOT0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOECHHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUM MYTEM SKCHEPUMEHTA U
peuieHus MPOTHUBOPEYMH MEXKJIYy HOBBIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIIEHUU 3KOJIOTMYECKUX MPoOieM, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TE€XHOJIOTUH U MaTEPUAIIOB.

B miaHe pemenus 3agad  BOCHMTAaHUS, Pa3BUTHS M COLMAIM3alUA
oOyyJaroumxcsi MpPUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbI K OMNpPENETICHUI0
collepaHusi M TOCTPOCHMUSI TMpeaMeTa MpeaycMaTpuBaloT (OpMHpPOBAHUE
YHUBEPCAIbHBIX yUEOHBIX JEHCTBUM, HWMEIOIMMX 0a30BOE 3HAYCHUE IS
pa3IMYHBIX BHJIOB JESATENILHOCTH: pEUIeHHs mpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopmMauu, HEOOXOAUMBIX ISl TPUOOPETEHHS ONbITA MPAKTHYECKOU
U HCCIIEOBATENbCKON JeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke npemnomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa30BaHus, MPU OMPEACIICHUN
COJIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4deHUs IMpeaAMeTa HalpaBlieHUEM
NEePBOCTENEHHOM 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCA (POpMUPOBAHUE OCHOB
XMMHYECKOM HAyKHd KakK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM IOAXOJ K OIPEACICHUIO LENIeU U3ydeHUs
IpeMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKe 3pEHUsl TJIaBHBIMU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTes:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eHIIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYCCKUX SIBICHHM,
UMEIOLINX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSACHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapaKTepUCTHKA Iesied U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMUW YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpenHero ooliero oopasoanusi. CerogaHs B
OpernoJlaBaHu  XUMHUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEANOYTEeHUE
IPAKTUUECKONM KOMIIOHEHTE COJAep)KaHUs OOyuYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHMu3aliy, BIAJCIOIIET0 HE
HA0OpOM 3HaHWN, a (YHKIHUOHAIHHOM TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHU aKTUBHOTO MOJIYYEHHUsS] 3HAHUN U NMPUMEHEHUS! UX B PEalbHOW >KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3a/1ay.

B cBa3u ¢ 3TMM mpu u3yueHHWH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aaui, KaK:

ajanTamys 00y4arolMXCsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HCHHBIX CUTYAIUsX, CBA3AHHBIX C BEIIECTBAMU U MX
PUMEHEHUEM;

dbopmupoBaHre y O0OyYarolUMXCsi  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JIS Pa3IUYHBIX BHJIOB
JeSITEIbHOCTH: PelIeHusl mpoOjeM, oKUCKa, aHaliu3a U 00paboTKku MHGpOpMAIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHHs OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[O3HAHUM XHUMHH, a TakXKe I OLEHKH C TO3ULIUN
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M Y€eJIOBEKa U MPUPOIAHYIO CPELY;



pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YyHAIOIINXCSI: CIOCOOHOCTH CaMOCTOATENBLHO TPUOOPETATh HOBBIE
3HAHMS 10 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIONB30BAThH
COBpeMEHHBbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIOWCKA W aHain3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPU IUJIAHUPOBAHWH W TPOBEACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTUYECKOU
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM IIOOANbHBIX MPOOJieM
pPalMOHANIBHOTO MPUPOIOINOJIB30BAHUS, MTOMOJHEHUS SHEPIeTUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHs, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUs OIBITA
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU ISl TPUHSTHS TPAMOTHBIX peEIIeHUNd B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUUYECKUMU SIBJICHUSMH.

B yuebHOM muaHe cpeaHero oOmiero o0pa3oBaHUS MPEAMET «XHUMHU»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obnacTu «EcTecTBeHHO-HAYYHbBIE
PEAMETHD.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX [IJIsl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOuiero odpasoBanus, cocrariseT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hegeno), B 11 knacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHnYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopus CTPOECHUsS OPraHUYECKHUX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0KeHHsI. CTPYKTypHBIE (POPMYJIbI
OpraHWYecKux BewlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHNYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienue o kiaccupuKalMyu OpraHuyeckux BemecTB. HomeHknarypa
OPraHWYECKUX COEIWHEHHH (CHCTEMAaTH4yecKas) M TPUBHAJIBHBIE Ha3BaHUSA
BAKHEUIIMX NPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpALICHUIL:
O3HAaKOMJIEHHE C 0Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB 10 MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBjIeHUe, 0OyTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMH psan. MeraH M 3TaH —
OpOCTEeHIlINe NPEACTABUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOpPEHUs), HAXO0XKJIECHHWE B MPHUPOJE, INOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM PsiA. DTUJIEH U NPONWIECH —
IpoCTEeHIINe NPEACTABUTENN AJIKEHOB: (U3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TIUApATALMM, OKHUCJICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 m MmermwnOyranueH-1,3: cTpoeHWe, BaKHEWIINE
XUMHUYECKHE CBOWCTBA (peakuus noaumepusanuu). [lomydeHne CHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TPOCTEHIINKA TNPEACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XMMHUYECKHE CBOMCTBA (peaklUMy THIPUPOBAHMS, TaJIOTEHUPOBAHNUs, TUApPATALUH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHue, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHs U HUTPOBAHUS), MTOIYYEHUE U IPUMEHEHHE. T0yon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCHUHOCTD



apeHoB. ['eHeTnyeckas CBsI3b MEXKIYy YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHple MCTOYHUKM YIUIEBOAOPOAOB. lIpupoaHblii ra3 M IOIMYyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
IIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTKu HePTH, UX MPUMEHEHHUE B MPOMBINIJICHHOCTH U B ObITY. KameHHbIN
yroJib U IPOAYKTHI €0 NMepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIHUU
«Hepts» u  «YTOmp», MOAETMpPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
rajJlOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTa PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEILIECTB WM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenpHble OOHOATOMHBIE COUPTBHL. METAaHON W 3TAHON: CTPOCHHE,
dusznyeckne W XMMHUYECKHME CBOMCTBA (pEaKIUH C aKTHUBHBIMH METaJUIaMH,
rajJlOr€HOBOJIOPO/IaMH, TOpPEHHE), INpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaroMHple  CHUPTBL. ODTUJEHIVIMKOAb M  TJIMIEPHUH: CTPOCHHE,
¢usznyeckue W XUMHYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO MIEIOYHBIMU
MeTajlaMH, KaueCTBEHHAas peaklUys Ha MHOIOATOMHBbIE CHUpTHI). [lelicTBue Ha
opraHusM 4esoBeka. [Ipumenenue rimuepusa U 3THIICHTIAKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKHE M XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouwvl. DOpMaANBAETHA, aleTAIbIETUA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJYUYECHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pu3nueckre W XMMHUYECKHUEe CBOICTBa (CBOMCTBA,
oOmrye s Kiacca KHCIOT, peakius 3TepupuKalnm), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEACTaBUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEUCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb )KHPOB.



VYrneBonpl:  cocTtaB, KjaccuuKamus — yriaeBoAoB  (MOHO-, M- U
noscaxapuabl). ['oko3a — npocteiimii MoOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe U XHMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouosiorudeckas pojib. @otocuHTe3. OPyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbel. CTpoeHUE Kpaxmaia U
HeuroNIo3bl.  PU3nUecKkue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
IpOBE/ICHHE, HAONIOJICHHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TJIMIIEPUHA C
ruapokcuoM meau(ll)), anpaernioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m ruapokcumom wmeau(ll), B3aumozjeilicTBUE Kpaxmana C HOIOM),
IPOBEJICHHE MPAKTHUECKOW pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3amaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLMH 0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXO/HBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

A30TCcozepIKallie OPraHUuYECKUE COCTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHNYecKrue coequHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe ruiuHa). buosornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpalns, KaYeCTBEHHbIE PEAKIINU Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
HaOJI0ZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OCNKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCOUHEHHM —
MOJIMMEPU3ALUS U TTOJIMKOHACHCALIMS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanm3arust MeXpeIMETHBIX CBSI3€H MPH M3yUYeHUH OPraHU4YeCKOW XUMHUU B
10 kiacce OCYHIECTBISETCS YEpe3 HCIOJb30BAHME KaK OOIIMX eCTEeCTBEHHO-
HAyYHBIX TIOHATHUW, TaK W TOHSTHUM, SBISIONUXCS CUCTEMHBIMH ISl OTICIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA.

OOmmume ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUTIOTE3A,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duznka: wMaTepus, OdHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIEKYyJa,
DPHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECCKUE BETUIMHBI U CAMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH AaKTHUBHBIC BeliecTBa (O€NKH, YIVIEBOMABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHWUS,
MOIOIINE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE Mpenaparhl, MaTEPHAIbI U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJTACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToMm. Sapo aroma, H30TOMNbBI. ODJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YpPOBHHU, NMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
3y1eMeHThl. OCOOEHHOCTH pacHpeesIeHusl JIEKTPOHOB 10 OpOUTAIIM B aromax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypallUsi aTOMOB.

[lepnonnueckuit 3akoH U Ilepuoguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. U. MenaeneeBa. CBsi3b NEpUOAUYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHMUYECKMX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYEHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemectBa. XUMHUYECKas CBA3b. Buabl XMMHYECKOH CBA3U
(KOBaJICHTHasi HETOJIApHAsl W MOJIApHAs, MOHHAs, MeTajuimdeckas). MexaHu3mbl
o0pa3oBaHMsl KOBAJICHTHOM XUMHUYECKOW CBsA3M (OOMEHHBI M JOHOPHO-
aKLUeNnTopHblil). BomopoaHas cBA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas qoJisi BEEeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Howmenknartypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckas CBSI3b HEOPraHWUYECKUX BEILIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckass — peaknus. Krmaccudukamuss XUMHUYECKHX — PEaKIUid B
HEOPraHUYECKOM M OPraHUYeCKOil XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH IPU XUMHYECKUX PEAKLIMX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYECKOe paBHOBecue. DakTOpbl, BIUSIOMKE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle latense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble d5ekTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BEWIECTB: KUCJAsl, HEUTPaAJIbHAs, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
neMmoHcTpanus Tabimi «[lepuoanueckas cucremMa xumudeckux smeMeHToB J[. U.
MenpeneeBay, U3ydyeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HaOJOJIEHUE U
OMKCaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO WHAUKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BrnusHue paznudHbix (akTOpoB Ha CKOPOCTh
XAMHYECKON PEAKLIUI.

Pacuérurle 3amaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETBI, PACUEThl C HCIOJIB30BAHHEM IMOHITUS «MacCOBas
JIOJISI BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxxenne HemeraiuioB B llepuoguyueckon  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M MX  COCOUHEHUU  (OKCHUIIOB,
KHUCJIOPOACOJIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.



Mertambl. [lomoxenue mertamioB B llepruoanyeckor CHUCTEME XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XUMUYECKHE CBOWMCTBA BaXXHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl MoJydeHuss MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4, HAOIOJIeHHEe M OIMCAaHHE JEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

PacuéTtHbie 3agaun.

Pacu€Tel mMacchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BEIIECTB,
pacuétbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
Y3 BEILIECTB UMEET MPUMECH.

X¥MHUs U KN3Hb

Ponp xumum B 00ecreuyeHHH HKOJOTUYECKOM, IHEPTETHUYECKON U MUIIEBOMN
0€30MacHOCTH, Pa3BUTUM MeIUIIMHBL. [IOHSATHE O Hay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYEHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUAIOB. BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuabl JJs JJEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEPAJIbHBIC
yIoOpeHwUsI.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIIOJIb30BaHUs MpernapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOIIUXCS
CHCTEMHBIMU JIS1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpWsi, aHalu3, CHUHTE3, KiacCUpUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHUE.



dusuka: MaTepus, SHEPrusi, Macca, aToM, JICKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOII, paJMOaKTHBHOCTh, MOJICKYJIA, SHEPTeTUUCCKUI YPOBEHD, BEIIICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PH3UUYECKHE BEIMUYUHBI M CIUHHUIIBI X
U3MEPEHHS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPO3JICMCHTBI, BATAMHHBI, 0OMCH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOJbI, MOJE3HbIC UCKOIAeMbIe, TOILIUBO,
peCypcHl.

TexHOJIOTHS: XUMHUYECKasl MPOMBIIIEHHOCTh, METaUTyprHsi, POU3BOJCTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHINEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKas  MPOMBIILICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IIpernapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
9JICKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs MPOrpaMM CpeIHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W OpeAMETHbIM). HayyHo-mMeToaudeckoil OCHOBOM s
pa3paboOTKU IMJIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS MPOrpPaMM CpPEAHErO OOLIEro
00pa30BaHUs SIBJISIETCA CUCTEMHO-AESTENIbHOCTHBIIN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIEYIOIINE COCTABIISIONIUE!

OCO3HaHHE OOYyYaIOLUIMMUCS POCCUMCKONW TIpa)TaHCKOW HAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOITPENIETICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKICHUN JTMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEN M HCTOPUYECKUX TpaAULUMi 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXcsl PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MNPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeaMeTa «XHUMHsD JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, J1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJeaJaMH POCCHICKOr0o TIpa)XAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMaMu U  [paBWIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00ydJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEIIBHOM M IPAKTUYECKOW JESITEIbHOCTH
o0y4aromuxcs 1o peanu3aliy NPUHATHIX B 00IECTBE IIEHHOCTEHN, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSIKY;

IPEJICTaBICHUsS. O COLMAJbHBIX HOPMax M IPaBWJIaX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATENIbHBIX 3a71ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTHI IPYTUX IPU aHAIU3E Pa3IUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHIO
OTE€UYECCTBEHHON XMMUM;

YB@XEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHS HAYKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAONIONEHUN, KPONOTIMBBIX OKCIEPUMEHTAIBHBIX  IOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTHKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIEIYIOLIEM
aHanm3e MHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJICHUE M IIOCTYIIKHM CBOHUX TOBAapHUUIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IOCJIEACTBHI 3THX
IOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

cOOIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYAOBOU EATEIBHOCTH;

IIOHUMAaHUs LEHHOCTH NPAaBWJI HHIMBUAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCJIEI0BAaTENbCKON
JESITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



WHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3IUIHOTO PO/a, B TOM
qHCIie HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHHUS K TPYLy, JTIOASIM TPyia U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TPAEKTOPHH
obpasoBanms, Oymymelr npodeccuu W peann3ald COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I11eCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IeIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIIHSHUS
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMATILHON CPEIbl;

OCO3HaHHS HEOOXOAMMOCTH WCIOJB30BaHUS JIOCTIKEHUH XUMHUH Ui
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENpPUATHSA JEUCTBUH, NPHHOCSAIIMX Bpel OKpY)KaroIIen
IPUPOJTHON cpefie, YMEHHS TMPOTHO3UPOBATH HEOIArOMpHUsATHBIC IKOJIOTHUYECKHE
TIOCIIEACTBHSI MPEATNPUHUMACMBIX IEHCTBUH U MPEAOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO 3KOJOTHYECKOTO MBILIUICHHUS, SKOJOTHYECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOI HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHHKATHBHOW ¥ COIIMAILHOM
NpAaKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xemoobuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON IPAKTHKHY;

NMOHMMAaHUA CHeNU(UKH XUMUU KaK HayKd, OCO3HaHHWs €€ poiud B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YETOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHH MpoOJIeM COXPaHCHUs
IPUPOTHOTO PaBHOBECHS;

yOeXXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM I COBPEMEHHOM
OUBWIM3AIMN: B €€ TYMaHUCTHYECKOM HANpaBIEHHOCTH W BaXXHOM poJIM B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJBTYPbI, PEIICHUHU II00aNbHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUYECKOM, IUILEBOU U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIWIIMHBI, OOECIICYCHUH YCIOBHIA
YCIIEIIHOTO TPyJda M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXKJIOro 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJB3YEeMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



noJiy4aemMble 3HaHUS /Ui aHaJIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIMUXCA JAaHHBIX C IeJbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XHWMUYECKHUE 3HAHUS JiA
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUII 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTIMU;

UHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOro mpeamera «XUMHsD Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydYaIOIIUXCA
MEXIUCHUIUIMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpaXKaroIIne
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBICHUE,
npoliecc, CUCTeMa, HayuHbI (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCaJbHble yueOHbIE NEeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJSTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIINXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAJTbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaaenue YHHUBEPCATbLHBIMU yueOHbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMU:

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JEATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM [ KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYX ACHUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPacCMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas (OpMysa, YpaBHEHHUE XUMUYECKOU
peakuuu — MpH pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIMM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynIupoBaTh TN U 331a4U UCCIIEIOBAHMS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAaueCTBE HHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHPOBAHUS TMIIOTE3bI IO MIPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
IpoLecca, CaMOCTOATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111eHUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW U MPOEKTHOM
NESATEIIbHOCTH, IPOSABIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IPAaKTUYECKUX 3a/1ad, IPUMEHEHHUIO pa3InYHbIX
METOJIOB ITI03HAHMUS.

3) padora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(opManuu (Hay4HO-
HOIYJISIpHAsl JUTEpaTypa XHMHUYECKOIO COJAEp)KAHMS, CIPaBOYHbIE HOCOOWS,
pecypcel MHTEpHETa), aHAIM3UpOBaTh MH(MOPMALMIO PAa3IMYHBIX BUAOB U (popm
IIPE/ICTABIICHHUS], KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATh PAa3JIMYHBICE METOJBI MIPH TMOWCKE U
oTOope wuHOpPMAMK, HEOOXOJAUMOM Il BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeAeIEHHOTO TUTIA;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
nHpopmaruu (cxemsl, rpadUKu, AUArpPaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMUYECKON uH(pOpMAIMel: MPUMEHATh MEXNpeaMeTHbie ((usnyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYPbI, HOMEHKIIATYPY:;

UCTIONb30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMbI B XOJI€ AMAJIOTA W/UITN
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEITIOKEHHON 3a1a49H;

BBICTYIIaTh C TPE3CHTAllMedl Pe3yJbTaTOB IO3HABATEIBHON EATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTENIHHO I COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJIHCHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOro MpoeKTa U (pOpMyIHpOBaTH BHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM INYTEM COIJIACOBAHUS IO3ULHUN B
xo0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHHBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO IO3HABATEIbHYIO
JeSTEIIbHOCTh, OMpeeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aliropuT™M JCHCTBUH TIpH
BHITIOJIHGHUM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaATh HauboJiee
3p(GEeKTUBHBIA CHOCOO MX peHIeHHs C YYETOM IMONIY4YeHHs HOBBIX 3HAHUHM O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOaHalIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUsI»
OTPAKAOT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU



npupoAsl, B (QPOPMUPOBAHUU MBIIUIEHUS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAIGHTHOCTb, AJIEKTPOOTPHUILIATEIbBHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEpHYyTas U COKpaAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIJIEPOMHBIN CKeNeT, (DYHKIIMOHAJIbHAS TPYIINa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTII€BOJAOPO/IbI,
KUCJIOPOJI U a30TCOAEPKAaIlMe COCIUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3bIK XHWMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JIeKAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHX
SABJICHUH, (PAKTOIOTHUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIEATETBHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJB30BATh COOTBETCTBYIOLIUE IOHATHS MHPU
ONMCAaHHUH COCTABA, CTPOCHMS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHN;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYECKHWX BEMIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEJIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUUA X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMIEKHOCTh H3YUCHHBIX
OPTaHUYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojiepKalliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHMS [0
cucrematudeckorr Homenkiarype (IUPAC), a Takke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHMS OTACJBHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPONUJIEH, AalleTHJICH,
ATWJICHTJINKOJb, TIHIECpUH, (EeHod, (HopManbAeTh, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIF0K034,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPEICIATh BHUILI XUMHUYECKOH CBS3U B
OPraHUYECKUX COEAUHEHUSX (OAMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh ~ yYMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMMIIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAaHOJ, STAaHOJ, STUJICHIJHUKOJIb,
rmiepuH, GEeHo, areTanbJeTh]l, MypaBbUHAsT W YKCYyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
Ceipbst  (HedTh, TPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX TNEPEpadOTKU U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMU MPOBOJAUTH BBIUUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMHUHU MPU U3YUYECHHUH BEILECTB U
XUMHUYECKUX SIBICHUN (HAOJI0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTYyalldsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBuia MOJIb30BAHUS XUMUYECKOM
NOCYJI0 M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATH U  BBIMNOJHATH XUMHUYECKUI
HKCIIEPUMEHT (IIPEeBPAILIEHUs] OPTAaHUUECKUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KaueCTBEHHbIE PEaKUHUU OPraHUuYeCKHUX
BCIECTB, JCHATypaIusi OCIIKOB NMPU HArpEeBaHWH, IIBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHMM C TPaBWIAMH TEXHUKH O€30MACHOCTH TIpH OOpameHuu ¢
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, NIPEICTABIATH PE3YyIbTaThl
XUMHUYECKOTO 3KCIEepUMEHTa B (opMe 3amucu YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpEeICTBa MacCOBOM
uHopmaruu, UuTepHeT u Ipyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3I0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
OINACHOCTh BO3JCHUCTBUS HA YKUBBIE OPTraHU3Mbl OIPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbica mokazatens [IJIK, mosicHaT, Ha mpumepax CrocoObI
YMEHBIICHUSI W MPENOTBPALICHUS HX BPEIHOrO BO3JACHUCTBUS HA OPraHU3M
YEJI0BEKa;

JJIs. O0y4YaroUUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpainsa aisg 3anucu XuMHUYeCKuX

bopmyi.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SIBICHUU
npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEIIEHUS TPAKTUYECKHUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUA DJIEMEHT, aToM, M30TOoM, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOIHAS ), KpUCTAJUTMYECKAs PEIIETKa,
TANBl XUMHYECKHX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTUYECKAST JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakIuu, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU AUCCOUMALNM, nepuoanueckui 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPAILCHUS dSHEPTUU
MpY XHMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE MOHWMAHWUSI MPUYUHHOCTH U
CUCTEMHOCTH XHWMHMYECKUX SIBIICHHH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHUU U 0€301MaCHOM MCMOJIb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPHU3HAKU MOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHUS MHPU
ONMCaHUHM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(OpMHUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMUYECKYI0 CHUMBOJHKY MAJIs
coctaBieHus: (OpMyNl BEIIECTB U YpPaBHEHUH XMMHYECKHUX  PEaKIIH,
cucrteMatuyeckyto HomeHkaatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblid ra3, yrjeKUCIbIil ras, aMMHak, TaméHas
U3BECTh, HETALIEHAS! U3BECTh, MUTHEBAS COMIA, MUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN OIpPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJIEHTHAsl, MOHHAs, METaJUIMUECcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJIEKYJspHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PaCTBOPaX HEOPraHWYECKHUX
COCTUHCHUU;

c(hOpMUPOBAHHOCTH YMEHHUM yYCTaHaBIIMBAaTh NPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIHIECTB MO HMX COCTaBYy K OMNpEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUA,
KHUCTIOThI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX 3JIeMeHTOB |—4 mnepuogoB Ilepuognueckoil cucCTEMbI
xumudeckux 3meMmentoB JI. VM. MennmeneeBa, MCHoyib3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmy, «QHEPTreTUYECKUE YPOBHUY, OOBSCHSTD
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCIUHEHHI
10 IepuoAaM U rpynnam llepuonnueckon cuctemMel XMMUYECKHUX 3i1eMeHTOB [I. .
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILLECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCJIEHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaKlnH, yYaCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIISATh YPAaBHEHHS PEaKUUl pa3IU4HbIX
TUIIOB, TIOJTHBIE M COKPAILIEHHBIC YPABHEHUSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSL, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA,;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOLINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh yYMEHHUH  PACKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS AJEKTPOHHOrO OallaHca
ATUX PEAKIHUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUsS] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIIUAMAX U
HKOJIOTHYECKUX MPOOIEMaxX XHMHUIECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHUN ra3oB
IpU XMMHYECKUX PEaKIUSAX, MAacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce€ WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIIOBOTO 3¢ (}EeKTa peakiiuid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCCh
BEIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJia MOJIb30BAHUS XUMUYECKOM
MOCYJIO W J1TabopaTOpHBIM O0OPYIOBaHWEM, a TaK)Ke MpaBuia OOpaImieHus ¢
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHCHHUIO J1a0OPATOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalM3aTopa,
ONpPENCIICHUE CpEeAbl PACTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAIHLHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiud MOHHOTO OOMEHa, KayeCTBEHHbIC peakIMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJad 10
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIONIUX peaKmuii W (HOPMYIUPOBATh BBIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpEeICcTBa MacCOBOM
KOMMYHUKaruu, IHTepHeT u ApyTux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IENIX
COXpPAaHEHUSI CBOETO 3I0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX BEUIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIICHUS WU
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATh 3HaHHSA OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX TMO3HAHUS BELIECTB U
XUMHYECKUX SBJICHUIM;

JUIS CIETBIX M CIAa0OBUAAIIUMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuu JI. bpaiinsa misg 3anucu XuMHUYeCKUuX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenbHble yriaeBogOpOAbI — aJIKaHbI 2
5 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 6 |
aJIKa/INeHbI, aJIKUHBI
2.3 ApomaTudecKue yriieBogopOobl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U 3 |
UX mepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Uroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmert opraHnyeckoil XuMuu, e€
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHU4YEeCKUX
coequHennit A. M. byrneposa, eé
OCHOBHBIE MTOJIOKEHUS

[Ipencrasnenue o kaaccuukanuu
opranudeckux Beuiects. HomeHnkmnarypa
(cucTemaTuveckas) ¥ TPUBUAIbHBIC
Ha3BaHUS OPraHMYECKUX BEIIESCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — NpoCTeHIIre
NpCACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUiEH U NPONUJIEH — IpocTeiine
MIPEACTABUTENH AJIKEHOB

[Tpaktrueckas padota Ne 1. «[Tonyuenue
STHJIEHA U U3yYEHHUE €TO CBONCTBY

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomyuenue
CUHTETHYECKOTO KayyyKa 1 PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

1 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['eneTnueckas CBA3b yriaeBOAOPOIOB,
MIPUHAUICKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE HICTOYHUKH YIIJIEBOIOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaTroMHble CIUPTHI: 3TUIIECHTIIMKOIIb U
[JIMLEPUH

19 @deHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: GopMaNbaeTUua U
alneTanpaerul. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAs M YKCYCHast

22 [TpaxTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIN3 CIIOKHBIX
a¢upoB

2% XKupsbl: ruaponus, NpUMEHEHHE,
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHpUKaIus.

27 Baxxneiive npencraBuTeNnu: riroKo3a,
¢bpykTO3a, caxapos3a

)3 Kpaxman u nenirono3a Kak NpupoHbie
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoacoaep:kaiiyue opraHu4ecKue
COCJIMHECHU S

30 AMUHBI: METHJIAMUH U aHWJINH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHN4YeCKHUE COCTMHEHUS, NX
Ouosoruueckoe 3Hadenue. [lentuapt

0 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

13 OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 OCHOBHEBIE METOJILI CHHTE3A




[TnacTmacchl, Kayqyku, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
cucTeMa XuMH4YecKux sineMenToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIIaM 1 nepuoaaM. 3HaueHUe
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.
Crenenn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOCHUS

[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coeanHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS SHEPTUH NIPU
XUMHMYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMbIe peakIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJIopoHOM mokasarene (pH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX nu HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHUY

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /I, .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me PU3nIecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUI) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33124 110 TeEME
«Mertanaen»"

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cuctreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nYecKre CBOKMCTBA HEMETAILIOB.
Annotponus HeMEeTauIoB (Ha puMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOKMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHUIN

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 10




TeMe «HemeTamsy. BeruucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3374 I10 TeEMe 1
"Hemertanmst"»

73 KontponbHas padoTa mo TeMaMm «MeTauibi )
u «Hemeramisny

79 Heoprannueckue u opraHnyeckue KuciaoThl. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIEC HEOPraHUYECKHE U

30 OpraHuyecKkue coequHeHus. ['enernueckas )
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Pone xumMum B obecrieueHIH SKOJIOTHIECKOH,

31 SHEPTeTHYECKOHN U MUIIEBOW 0€30MaCHOCTH, 1
Pa3BUTUU MEAUIIUHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX

32 IIPUHIUIIAX IIPOMBIIUICHHOIO MTOJIy4eHUS 1
Ba)KHEUIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 XuUMHSA U 300pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






