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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeaHEro ooOIero oOpa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHMM K pe3yJibTaTaM OCBOSHUS
dbenepanbHON 00pa30BaTEILHON MPOTrPaMMBI CPETHETO 00IIero o0pa3oBaHUs
(®OIT COQO), mpeacraBieHHbIx B  DeaepaibHOM  TOCYAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COQO, ¢ yu€rom KoHuenuum mnpenogaBaHus
y4eOHOro npeamera « XUMHs» B 00pa30BaTeIbHBIX OpraHu3anusax Poccuiickoit
®denepanuy, peadu3yloUMX OCHOBHbIE O0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOJNIOKEeHH «CTparerun pa3BuUTUsi BocnuTanus B Poccuiickoi
®epnepanuu Ha nepuon 10 2025 roga» (Pacnopsikenue IIpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXO0JIOB K pa3pabOTKe MPOrpaMMBbI MO XHUMHH, K OIPEIEIECHUIO
oOmieil crpaterun OOy4YeHMs, BOCIMTAaHUS M Pa3BUTHS OOydYarOIIUXCS
cpenctBamu ydebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a3zoBoM
YPOBHE  COCTaBWIM KOHIENTyalbHble mnosiokeHus @®IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIE, COAEpKaHUsA, pe3ylbTaTOB OOyYEHHS H
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON OpraHU3aliM, SBISETCS HEOThEMIIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIY)XKHT 3aBEpPIIAIOIIMM JTAallOM pealu3aly Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIHOYEBBIX IEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro 0Opa3oBaHMs. OTH LEHHOCTH KacaroTCs
NO3HAHUS 3aKOHOB TMPUPOJbI, (OPMUPOBAHUS MHUPOBO33pEHUSI U OOUIei
KyJbTYpbl YEJIOBEKa, a TaKXe HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0pPOBbIO U MPUPOAHOH cpefe. Peanusyercs xumudeckoe oOpa3oBaHue
o0yyJarommxcsi Ha ypoBHE CPEIHETO 00I11Iero 00pa3oBaHusl CpeICTBaMU yueOHOTO
npeaMera «XHMHS», COAEPKAaHHE M IOCTPOEHUE KOTOPOIro OIpPEACIIEHBI B
nporpaMme Mo XUMHUU C Y4€TOM crhenuduKd HAyKH XUMHUH, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJBI U B MAaTEpUATHLHOM >KU3HU OOIIECTBA, a TAKKE C YUETOM
o0lMX 1ejed W NPHUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyI0 poJib B
COBpEMEHHOW LIMBUIIN3AIMH, B CO3/IaHUU HOBOW 0a3bl MaTePHAIbHOMN KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ] B GOPMHUPOBAHKE PALIMOHAIBHOTO HAYYHOTO MBIIIUICHHUS],
B CO3/IaHHE 1IEJIOCTHOTO MPEICTABICHUs 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
NPUPOABI U YETOBEKa, KOTOpoe POpMHUPYETCSI B XUMUU Ha OCHOBE IMOHWMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3auMOJENCTBYs C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUS CTaja
HEOTHEMJIEMON YacThI0O MHUPOBOM KYyJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM
YCHEIIHOTO TPYJa ¥ )KM3HU KaKI0ro 4jeHa oduiectBa. CoBpeMeHHask XMMUS Kak
HayKa CO3UJaTeNbHAas1, KaK HayKa BBICOKUX TEXHOJIOTMI HAaIIPaBJIEHA HA PEIICHHE
rII00AIBHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cooTBercTBUMU C OOMIMMHU MENIMUA U MPUHIUIAMH CPEIHEro OOIIETOo
oOpa3zoBaHus cojepkanue mnpeaMera «Xumus» (10—11 kmaccel, 0a30BBIi
YPOBEHb M3YYEHHs) OPUEHTUPOBAHO IMPEUMYIIECTBEHHO HAa OOIICKYJIbTYPHYIO
HOJrOTOBKY  OOydYaroIIMXCs,  HEOOXOIUMYyH0 UM 1 BbIpaOOTKHU
MHPOBO33PEHYECKUX OPUEHTHPOB, YCIECIIHOIO BKIIIOYEHHUS B JKM3Hb COLIMYMA,
IPOJOJDKEHU 00pa3oBaHUS B  Pa3IUYHBIX OO0JAcTAX, HE CBSI3aHHBIX
HEMOCPEICTBEHHO C XUMHUEM.

CocTaBnsitomiuMu  nipeMeTa  «XUMUs» SBISIOTCS 0a30BbIE KYpChl —
«Oprannueckass xumus» U «OOIas W HeopraHuyeckass XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJIAFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUU [0 HEOPTaHUUECKON XUMUH (C BKIIOYEHHUEM 3HAHUM U3 0011eH XUMUK) U
oprann4eckon xumuu. GOopMUPOBAHKUE JAHHOW CUCTEMBI 3HAHUM NPHU U3YyUYECHUU
npeaMera o0ecreurnBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCEro MHOT000pasus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conaepxkanusi KypcoB — «Opranudeckas xumusi» u «O0mas u
HEOpraHuYecKas XUMHs» CPOPMUPOBAHA B MPOrpaMMe MO XWMHHM Ha OCHOBE
CUCTEMHOI'O IOJAXO0Jla K H3yYeHHI0 Y4eOHOro Marepuaisa U 0OyClIOBJIEHA
HUCTOPUYECKH OOOCHOBaHHBIM  pPa3BUTHEM 3HAHUW Ha  OMNpPEACNIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUSI OPTaHUYECKUX
COCIMHEHNH, a TaKKe Ha YPOBHE CTECPECOXHUMMYECKMX W DIIEKTPOHHBIX
IpeICTaBICHUd O cTpoeHuu BemiecTB. CBeneHMs 00 H3ydaeMbIX B Kypce
BEILECTBAX JIAIOTCS B Pa3BUTUU — OT YIIIEBOJOPOAOB JI0 CJIOKHBIX OMOJIOTMUECKH
AKTUBHBIX COCIMHEHUN. B Kypce OpraHM4eckor XHMMHUHU I0Jy4arOT pPAa3BUTHE
c(hOpMHPOBAaHHBIE HA YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHusl IepBOHAYAIbHbIC
MPEACTABICHUSI O XUMHYECKOW CBSI3HM, KIACCU(PUKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX CTPOEHHs, O XUMHUYECKOU
peaKuuu.

[log HOBBIM yrioM 3peHHs B mpeaMere «Xumus» 0a30BOro YpOBHS
paccMaTpUBaeTCsl M3YYEHHBI Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
TEOPETUYECKH Marepuan U (PAKTOJOTHYECKHE CBEACHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOmiast 1 HeopraHudyeckas
XUMUS» O0y4YaloIMUMCs MNPEIOCTaBISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEPUOINYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTUYECKUX MO3ULINH,
riy0ke TOHSATh HCTOPHYECKOE HU3MEHeHHWe (YHKUMH STOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Enunas cuctema 3HaHMI 0 BaKHEHIITUX BEIIECTBAaX, UX COCTAaBE, CTPOCHUH,
CBOMCTBax U MPUMEHEHUH, a TAKXKE O XUMUYECKHUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTeKaHus JomonHserca B kypcax 10 u 11 kiaccos
JJIEMEHTAMHU COJIEP)KaHUSA, MMEIOIIMMU KYJIbTYpPOJOTUYECKUN W TMPHUKIAIHOM
XapakTep. DTH 3HAaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XUMHH C
JPYTUMHU HayKaMH, pacKpbIBalOT €€ poJib B MO3HABATEIBHON U MPAKTUUYECKOM
JESTEIIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAaXXEHHUS K IpOIEcCy
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUIECCKUX MPHIOKCHUN XUMHH, TOMOTAI0T
BBIMTYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KpUTHUECKH OCMBICIUBATh MH(GOPMALIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHUS 3HAaHUM, pELICHUs HWHTEJUIEKTYalbHBIX MU
IKCIIEPUMEHTATIBHBIX HMCCIEAOBATENbCKUX 3amad. B  1memom cojepxaHue
yueOHOro mpenMera «XMMHUS» JTaHHOTO YPOBHS M3YYCHHs] OPUEHTHPOBAHO Ha
dbopMupoBaHrEe y 00YJArOMINXCs MUPOBO33PEHUYECKON OCHOBBI I TIOHUMAHHUS
bunocopckux uaeu, Takux Kak: MaTepUaJbHOE €AMHCTBO HEOPTraHMYECKOIro U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM H
CTPOCHHEM, MO3HABAEMOCTb MPHUPOJIHBIX SIBICHUN MyTEM DKCIEPUMEHTa H
pellieHus TPOTUBOPEUMH MEXKAY HOBBIMH (aKTaMd M TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUU SKOJIOTMUECKUX pooiieM,
a Takxke MNpodsieM cOepekeHUsi YHEPreTUUYECKUX PECYPCOB, CHIPbs, CO3TaHUS
HOBBIX TEXHOJIOTUI U MaTepHaOB.

B mnmane pemeHust 3amad  BOCIHUTAHUS, DPA3BUTHUS W COIMATU3ALIAU
O0yJaromuxcss MPUHATHIE MPOTPAMMON MO XWMHUHU TOIXOABI K OMpPEIEICHUIO
COJEpKaHUsl W TMOCTPOCHMsI NpeaMeTa NpeaycMaTpuBaloT (HopMHpOBaHHUE
YHHUBEpPCAJbHBIX YYEOHBIX JCHCTBHM, HUMEIOMUX 0a30BO€ 3HAYEHUE IS
pPa3IUYHBIX BUAOB JACSITEILHOCTU: PEIICHUS MpoOjeM, TOWCKa, aHaIW3a |
oOpaboTku  uHpOpPMAIMU, HEOOXOIUMBIX JUIsI  OPUOOpPETEHUs]  OIbITa
NPAKTHYECKOH M WCCIIEOBATENLCKON JESTEIBHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B MTO3HAHUHU XUMUHU.

B mpakTuke mpenoaaBaHMs XMMHUM KaK Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, TaK W Ha YpPOBHE cpeaHero oOiero oOpa3oBaHus, IMpHU
OTPENEICHUHN COACPKATEIBbHON XapaKTEPUCTUKU IIeJIel H3y4YeHUs NpeaMeTra
HAIpaBJICHUEM TEPBOCTENIEHHON 3HAYMMOCTH TPAAMIMOHHO MPHU3HAETCS
dbopMUpOBaHHE OCHOB XHUMHYECKOW HAyKHM Kak o0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTUUYECKOW JEATENIbHOCTH YeJIOBeKa M KakK OIHOrO W3
KOMIIOHEHTOB MHUPOBOM KyJNbTypbl. C METOAMYECKON TOUKH 3pPEHUs TaKOU



NOJIXOJl K OMNpEACNICHUIO IeJied U3Yy4YeHHUsS TMpeAMEeTa SBISETCS BIOJHE
OTIpaBAaHHbBIM.

CornacHO JaHHOW TOYKE 3pPEHHsI TJIABHBIMH LEISIMH W3Y4YCHHs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

o (¢opMHpOBaHME CHCTEMBl XMMHUYECKMX 3HAaHMA KaK BaKHEHIIeH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUAPA, B OCHOBE KOTOPOU
JIeKaT KIFOUYEBbIe MOHATHUS, PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKAa HAYKH, YCBOGHUE M MOHHUMAHUE CYHIHOCTH JTOCTYITHBIX
0000111eHUI1 MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

o (dopMupoBaHME U pPa3BUTHUE TMPEICTABICHUA O HAYYHBIX METOJaxX
MO3HAHHUS BEIIECTB M XHMHYECKUX PEAKIHid, HEOOXOIUMBIX IS
npUOOpeTEeHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BELLIECTB U XUMUYECKUX
SIBJICHUH, UMEIOIIUX MECTO B PUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOI
KU3HU;

e pa3BUTHE YMEHHH U CIIOCOOOB ACSITEIBHOCTH, CBI3aHHBIX ¢ HAOIIOJCHIEM
U OOBSICHEHHEM XUMHYECKOTO SKCIEPUMEHTa, COOIOCHHEM IPaBUII
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTuM, copepxarenbHasi XapakTepUCTHKA LIeJIeH U 3a7a4 U3yUeHUs
npeaMeTa B MporpamMme 1o XUMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH
C HOBBIMH MPUOPUTETAMH B CUCTEME CpeHero ob1iero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIeM cTelmeHW OTHAETCs MpPeanoyYTeHHE
IPAKTUYECKOH KOMIIOHEHTE cojepX aHus OOyueHHUs, OpPUEHTUPOBAHHOM Ha
HOJIFOTOBKY BBIITYCKHUKA 0011€00pa30BaTeIbHON OpraHU3aliy, BIaICIOIIEero He
HAaO0OpOM 3HaHWM, a (YHKIIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CHOCOOAMH H
YMEHHSIMH aKTUBHOTO TIOJyYEHUS 3HAHUN U IPUMEHEHHS UX B PEATbHOMN KU3HU
JUISL pEeIIeHUs TPAKTUUECKHUX 3aj1au.

B cBs3u ¢ 3TUM npH U3y4YeHHH npeaMeTa «XUMUS» JOMUHHPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE 1SN U 3391, KaK:

aanTaius 00yJaronmxcs K yCJIOBUSAM JUHAMAYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupOBaHHE  WHTEIUIEKTYalbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEIIbHOMY PUHATHIO PaMOTHBIX
pelIeHni B KOHKPETHBIX dKU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dopmupoBaHre y OOYyYalOIIUXCS KIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIETEHIINI), UMEIOUINX YHUBEPCAJIbHOE 3HAUYCHHME [UJISl PA3NUYHBIX BUJOB
JeSITEIbHOCTH: PEIICHUs PoOsieM, IOUCKa, aHanu3a 1 00paboTku nH(OpMaLny,
HEOOXOJUMBIX U TPUOOPETEHHs OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TO3HAHUM XHMHH, a TaKXkKe IS OLEHKA C TO3UIHHA



IKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEHIECTB UM XUMHYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYCCKHUX
CIIOCOOHOCTEH O00yYaronIMXcs: CIIOCOOHOCTH CaMOCTOSITCIIBHO TMPHOOPETATh
HOBBIC 3HAHUS 10 XUMHHU B COOTBETCTBHH C JKM3HCHHBIMH IOTPEOHOCTSIMH,
WCITOJIB30BaTh COBPEMEHHBIC HMH(POPMAIMOHHBIE TEXHOJOTHH I TOWUCKA |
aHanu3a y4eOHOM ®W HAYYHO-TIOMYJAPHON WHGOPMANMH XUMHYECKOTO
COJICp KaHUS;

dbopMHpOBaHHE ¥ Pa3BHTHEC Y OOYYaAIOIIMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIIUICHHSI, HaOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOAWMBI, B YAaCTHOCTH, TPHU IUIAHUPOBAHUH W
MIPOBEICHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUWE Y OOyYaromuxcsi YOeKIEHHOCTH B T'YMaHHCTHYECKOU
HAIIPaBJICHHOCTH XUMHUHU, €€ Ba)KHOW POJIM B PEHICHUHU TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO TTPUPOIOTIOIL30BAHUS, TTOTIOJHEHUS YHEPTETUYECKUX PECYPCOB
¥ COXPaHCHUS TIPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEPEKHOTO
OTHOIICHUS K TPHUPOJIC M CBOEMY 3JI0POBBIO, a TaK)KE MPHUOOPETCHHS OTBITA
WCITOJIb30BAHUS TOJIYYCHHBIX 3HAHWUW JUIS MPUHSATHS T'PAMOTHBIX PCIICHHH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYECKUMU SBIICHUSMH.

B yueOHOM muaHe cpenHero oOmero oOpa3oBaHUs NPEIAMET «XHUMHUS
0a30BOT0 YPOBHS BXOJUT B COCTaB MPEIMETHOM 0071acTh «ECTEeCTBEHHO-HAYYHBIC
PEIMETHD.

OOmiee 4uciIO YacoB, OTBEAECHHBIX IS M3YYCHHUS XUMUHU, HAa 0a30BOM
YpOBHE cpeqHero obmiero oopasoanus, coctapisier 68 gacos: B 10 kmacce — 34
yaca (1 gac B Hemento), B 11 kmacce — 34 gaca (1 gac B HeAemIO).



COAEPXKXAHUE OBYUYEHUA
10 KTACC OPTAHUYECKASA XUMMU

Teopernueckne 0CHOBbI OPraHU4YeCKO XUMUM

[IpenMeTr opraHUYecKO XUMUHU: €€ BOBHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE
B MOJYYEHUU HOBBIX BEUIECTB M MaTEpHaloB. Teopus CTPOECHHS] OPraHUYECKUX
coenuHenud A. M. bytnepoBa, €€ OCHOBHbIE MOJO0KEHUSA. CTPYKTypHBIE
dbopMyIIBI OpraHUYecKuX BemecTB. ['oMomorus, nsomMepus. XUMHIECKasi CBS3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kiaccudukauu OpraHnyeckux BemiecTs. Homenknarypa
OpraHMYECKUX COEAMHEHUHN (cucTeMaruyeckas) U TPUBUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyUYE€HHUS BEIIECTB M WX IPEBPAIICHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpPraHMYECKHWX BEUIECTB M MaTepuajaMyd Ha X
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOJIOJECHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIIBITOB [0 MPEBPALLCHUI0 OPraHUYECKUX
BEILIECTB IIPU HarpeBaHuu (IJIaBjeHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHMYECKUU psia. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (PM3MYECKHUE M XMMUYECKHE CBOWMCTBA
(peakiu 3aMeIleHUs W TOPEHHs), HAXOXKJICHHE B MPUPOJE, TOJyYCHHE H
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psifl. DTUJIEH Y MPOINUIEH —
MPOCTEUIIINE TPEICTABUTENN AIKEHOB: (DM3MYECKHE M XMMUYECKHE CBOWMCTBA
(peakiu TUIPUPOBAHUS, TAJOTCHUPOBAHUS, THUIpATAllMM, OKHUCICHUA U
MOJIMMEPHU3ALINH ), TIOJTyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: crpoeHue, BaxHeHIe
XUMHUUYECKHE CBOMCTBA (peakius nmoaumepusamun). [loydeHnne CHHTETHYECKOTo
Kay4dyKa U PE3UHBL.

ATDKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHHN psI.
ALlETUIEH — TPOCTEUINMM TMPEICTABUTENL AJIKUHOB: COCTaB, CTPOCHHE,
dbuzmyeckue U XUMHUYECKHME  CBOMCTBa  (peakiuu  TUJIPUPOBAHUS,
raJlOr€HUPOBAHMS, TUIPATALIUK, TOPEHUS ), IOJIyYEHUE U IPUMEHEHUE.

Apensl. benson: cocra, cTpoenue, GU3NIECKHE U XUMUYECKHAE CBOWCTBA
(peakiuu raJoreHupoBaHusl U HUTPOBAHHUS ), IOJyY€HHE U TpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, (Quauueckue U XUMUYeckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOdydeHue u npumeHneHue. TOKCUUHOCTh
apeHoB. ['eHeTnueckasl CBSI3b MEXAY YIJIE€BOJAOPOJAAMH, MPUHALICKAIIUMH K
Pa3IMYHBIM KJIaccam.



[IpupoaHbple MCTOYHUKM YIIAEBOAOPOMOB. [IpHpOHBIN ra3 W IOIyTHBIE
HedTsaHbIie Ta3bl. HegTh 1 e€ mpoucxoxnenue. CrocoOsl nepepaboTKu HEPTH:
NIEPErOHKA, KPEKUHI (TEPMHUYECKHI, KaTAIUTHUYECKH), mUpoiau3. IIpoaykTel
nepepaboTKu HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCHepUMEHTAJIbHBIE METOIbl M3YYEHHS BEIIECTB M HX IpPEBpAlICHUM:
O3HAaKOMJIEHHWE C oOpa3laMH IIJJaCTMAcCC, KaydyKOB M PE3HHBI, KOJUIEKIHU
«Hedptb» u  «Yromb», MOAEIUPOBAHHWE MOJIEKYJ  YIJIEBOJOPONOB H
rajJlOr€HONPOU3BO/IHBIX, IPOBEACHUE OPAKTHUYECKONW pabOThl: MOJyuYeHUE
JTUJICHA U U3YUYEHHE €TO CBONWCTB.

Pacuérnblie 3anaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'0 BEUIECTBA WX IPOAYKTa PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WK NPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHOJ: CTPOCHHE,
¢u3nuecKkue M XHMHYECKHE CBOMCTBA (pEaKIMU C aKTUBHBIMU METaJUIaAMH,
rajJloreHOBOJIOPO/IaMHU, TOpEHHE), NpuMeHeHHe. BoJaoponHbie CBSI3U MEXIy
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroaromMHsle CIUPTHI. ODTWICHIJIMKOJIb W T[JULUEPUH: CTPOCHHUE,
bu3nueckue M XUMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO UICIOYHBIMU
MeTaJlJlaMH, KaUeCTBEHHas peakllis Ha MHOIOATOMHbIE crupThl). [leiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

@deHoJ: CTPOCHHE MOJICKYJbl, (PU3NYECKHMe M XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl M kemonvl. DopManmpIerui, aueTAIbIETUI: CTPOCHHUE,
duznyecKkue 1 XMMHUYECKHE CBOMCTBA (peaklMu OKHCIEHUS U BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE Tpe/AeNibHbIE KapOOHOBbIE KHUCIOTH. MypaBbuHas u
YKCYCHasi KUCJIOTBI: CTPOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOMCTBA (CBOICTRBA,
oO1ue 715 Kacca KUCIOT, peakiys 3TepuuKalim), moxydyeHue U IpuMeHEHue.
CreapuHOBasi M OJICMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIN BBHICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

Cnoxnble 3QuUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ maponus
cioxHbIX 3¢upoB. Kupbel. I'mapomus xupoB. IlpumeHeHue KUpOB.
buosornueckas posib )KUPOB.

YrneBompl: cocTaB, Kiaccudukanus yriaeBogoB (MOHO-, Iu- U
nosucaxapuabl). [ 1r0k03a — mpocTenmii MOHOCAXapua: 0COOCHHOCTH CTPOSHUS
MOJIEKYNbl, (U3MYECKHE W XUMHUYECKHE CBOWCTBAa (B3aUMOJCICTBUE C




runpokcunoM meau(ll), okucienne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIIFOKO3bI), HAX0KJICHUE B MPUPOJAE, IPUMEHEHHE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnonosa kak npupoanbie nonuMmepsl. CTpoeHne Kpaxmala u
nenono3sl.  dDU3nveckue M XMUMHUYECKHME CBOMCTBA Kpaxmana (THApOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIBHBIE METOIbl M3YYEHHS BEIIECTB M HX IpPEBpalICHUM:
MPOBE/ICHHE, HAOMIOACHUE U OMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CIUPTOB (OKUCIICHHE 3TaHOJA
okcugom Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIUIEPUHA C
rugpokcugom wmeau(ll)), ampaernmoB (OKHCIEHHE aMMHUAYHBIM PacTBOPOM
okcuna cepebpa(l) u rugpoxcumom menu(ll), B3aumoneicTBue kpaxmayia ¢
MOJIOM), TPOBEJCHHE MPAKTUUYECKOM pPaOOTHI: CBOWCTBA pPACTBOpPA YKCYCHOM
KHCJIOTBI.

Pacuérnblie 3anaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH O U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM POAYKTOB PEAKIIUN).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe OpraHudecKue coeAMHeHus. u3nueckue
U XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpumepe riauiuHa). buonornueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku kak mpupoAHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. llepBuunas,
BTOpUYHAsl U TPETUYHAsl CTPYKTypa OeNKoB. XMUMHYECKHE CBOICTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTANbHBIE METOJbl M3YYEHHUS! BEIIECTB U MX MPEBPAILCHUN:
HAOJII0JICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalus OEIKOB
[IPU HarpeBaHUU, [IBETHBIE PEAKIIUU OCIJIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATUS XUMHUH BHICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb OJTUMEPU3ALINU, CPEIHSS MOJIEKYISIpHAS
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIWHEHUN —
MOJINMEPHU3ALUS U MOJTUKOHIEHCALUSI.

DKCIEepUMEHTANbHBIE METOJIbl M3YYEHHUS! BEIIECTB U MX MPEBPAILCHUN:
O3HAKOMJIEHUE ¢ 00pa3laMy NPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanus MeXnpeaMeTHbIX CBA3EH NIPU U3YYEHUN OPTaHUYECKON XUMUN
B 10 Kiacce oCylIeCTBISIETCS Yepe3 UCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-



HAYYHBIX MOHATUH, TaK U MOHATHH, SIBISIOMIMXCS CUCTEMHBIMU JUIS OTIIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHUS: SBJICHHME, HAy4YHBIH (akT,
TUIIOTE3a, 3aKOH, TEOpHsl, aHalu3, CUHTE3, KJIACCU(PUKAIMS, NEPUOTUIHOCTD,
HaOJI0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICITUPOBAHUE.

®duszuka: wmaTepus, DSHEPrus, Macca, aToM, OJJIEKTPOH, MOJEKYyIa,
HSHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHHIIBI UX U3MEPCHHUS.

buonorus: kierka, opranu3m, 6uocepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH aKTHUBHbIC BellecTBa (OENKH, YIJIEBOABI, MKUPBI,
(epMEHTHI).

['eorpadusi: MUHEpaBI, TOPHBIE IOPOBI, TOJIE3HBIE HCKOMIAEMbIE, TOIUTUBO,
PECYpPCBHIL.

TexHonorus: mnuuieBble MPOAYKTHI, OCHOBBI PALMOHAIBHOTO IHTAHUA,
MOIOIINE CPEICTBA, JEKAPCTBECHHBIE U KOCMETHUYECKHE Mpenaparbl, MaTepUaIbl
U3 UCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUN DJIEMEHT. ATOM. SIpo aroMa, HM30TOIbI. DJNEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MTOTyPOBHH. ATOMHBIC OpOUTaiH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pachpeeleHHs JIEKTPOHOB MO0 OpOUTAJIsiIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAITUS AaTOMOB.

ITepnonnueckuii 3akoH u [leproanueckas cucTreMa XMuMUYECKUX JIEMEHTOB
. N. MenaeneeBa. CBs3b MEpUOINYECKOT0 3aKOHA U [lepnoanieckoi CUCTEMBI
xumudeckux 3emMeHToB Jl. Y. MeHnneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTU H3MEHEHUS CBONCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX UMM MPOCTHIX M CJIOXKHBIX BELIECTB MO TPyMNIaM W IMEePUOaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKasi CBS3b. BHAbl XHMHYECKON CBSI3U
(KOBaJICHTHAs1 HEMOJISIpPHASL W MOJIsIpHAsl, MOHHAsA, METAJITYecKasi). MexaHu3Mbl
o0pa30BaHUsI KOBAJIEHTHOM XHMMHUYECKOW CBsi3u (OOMEHHBII M JOHOPHO-
akuentopHsiil). Bomopoanas cBa3b. BaneHTHOCTb. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
MOCTOSHCTBA COCTaBa  BEIIECTBA. [HIbl  KPUCTAUIMYECKHX  PEHIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMUYECKON PEIIETKU.



[Tonatre o gucnepcHbIX cucremax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenxknarypa
HEOPraHUYECKUX BelIEeCTB. ['eHeThueckass CBSI3b HEOPTaHMYECKHUX BEILIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas peakimusa.  Kimaccupukamuss XUMHYECKHUX — pEaknuii B
HEOPTaHUYECKOM U OPraHWYECKOW XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS YSHEPTUH PU XUMHUECKUX PEAKLIHIX.

CKOpOCTh peakIny, €€ 3aBUCUMOCTh OT Pa3INYHbIX (pakTopoB. OOpaTrmMbie
peakuuu. XuUMHYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHUE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

DnekTponautuueckas aucconuanus. CuiibHble W Cla0ble AJICKTPOJIMTHI.
Cpena BOJHBIX pacTBOPOB BENIECTB: KUCHAs, HEUTpaJIbHas, IIETOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyUYE€HUS BEIIECTB M WX IPEBPAIICHUM:
neMoHcTpanus Tabnun «llepuoandeckas cucteMa XuMudeckux siaeMentoB /1. U.
MeHneneeBay, U3ydeHUE MOJIENIEH KPUCTATUIMYECKUX PEIIETOK, HAOMIOJEHUE U
OMKMCAHHE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3jioKeHue
IIEPOKCUJAa BOAOPOAA B MPUCYTCTBUM KAaTaau3aTopa, OIPEICIICHUE CPEbI
pacTBOPOB BEWIECTB C MOMOIIBI) YHUBEPCAIBHOTO HWHAUKATOPA, PEAKIIUMHU
MOHHOTO OOMEHA), MPOBEJICHUE MPAKTUUECKON paboThl «BiusSHUE pa3IuyHbIX
(GhaKkTOpPOB Ha CKOPOCTh XUMHYECKON PEaAKIIUI.

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHHSIM XUMHUYECKUX pEaklUHWil, B TOM 4YHUCIE
TEPMOXHUMHUYECKHAE PACUETHI, pACUETHI C MCIIOJIB30BAHUEM IOHATHS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xumus

Hemeranmnel. Ilonoxenue HemeraioB B Ilepuomndeckont cucreme
xumuueckux anemeHToB J[. . MenzaeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpUMEpe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIITUX HEMETAIUIOB (TajJoreHOB, CEPhI, a30Ta,
dochopa, yrimepoga W KpeMHUS) U UX  COCAMHEHWH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHU).

[IpyuMeHeHne BaXXHENUIINX HEMETAJIOB U UX COCIUHEHUM.

Merannel. [lonoxenne meramnos B llepuoandeckon cucTeMe XUMUYECKUAX
anemenToB /. 1. MenneneeBa. OcoOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000I0YEK
aToMoB MeTaiioB. O0mue Gusznyeckne cBoicTBa MeTauioB. CrylaBbl METAJIIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKUE CBOMCTBA BAXKHEUIIIMX METAUIOB (HATPUM, Kalluid, KaJblIHi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO1ue crnocoOsl MoydeHus: MeTayioB. [IpruMeHeHne MeTamuioB B ObITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyUYE€HUS BEIIECTB MU HUX IPEBPAIICHUM:
M3YyUYEHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3I0B HEMETAIIOB, PEIICHHUE
AKCIIEPUMEHTAJIBLHBIX 3aj7a4, HAOMIOIeHWEe W OMHCAaHUE JIEMOHCTPAIMOHHBIX H
Ja00paTOPHBIX OIBITOB (B3aUMOCHCTBHE THIPOKCH/IA AJTFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

PacuétHbic 3amaum.

Pacuétsl Macchl BelecTBa WM 00bEMA Tra30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCE MU OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéTbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CJIH OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xumuu B 00€CrieueHUH SKOJOTUYECKON, SHEPTreTUUECKON U MUIIEBON
0€30MacHOCTH, Pa3BUTHUN MEAUIMHBI. [IoHATHE O HayYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIUN.

[IpencraBnennss o0 OOMMX HAYYHBIX MPUHIMIAX I[POMBIIUICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MUpE BEIIECTB M MATEPHUAJIOB: BAXKHEHIINE CTPOUTEILHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MaTepHajbl, KpPACKH, CTEKJIO, KEpaMHuKa,
MaTepUabl I SJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 30pOBBE UYEJIOBEKA: MPAaBWJIA WCMHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, Mpapuia 0€30MacHOr0 UCTIOIB30BaHUS TPEnapaToB OLITOBON XUMUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi MexXnpeAMETHBIX CBsSI3ed MpU  HM3YYEHUH OOmIed U
HEOpraHu4ecko XxuMuu B 11 kimacce oCcylecTBIAETCS Yepe3 UCIOIb30BAHUE KaK
OOIIUX ECTEeCTBEHHO-HAYYHBIX TOHATHUM, TaK W TOHATHM, SBJISIOIIMXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MMOHSATHS: HAyYHBIN (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, Kiaccuukaius, NEePUOJAUYHOCTb, HaOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

@du3uKa: MaTepusi, JHEPTHS, MaCCa, AaTOM, JJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAJUOAKTUBHOCTH, MOJEKYJIA, SHEPreTUYECKUH YpPOBEHb, BEIIECTBO,
TeI0, O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3WYECKHE BEITUYMHBI M
€IMHUIIBI UX U3MEPEHHUS, CKOPOCTb.



buonorus: xknetka, opraHm3M, OJKOCHUCTeMa, Ouocdepa, Makpo- W
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

["eorpadusi: MUHEpaITBI, TOPHBIC IIOPOIBI, ITOJIC3HBIE HCKOIAaeMbIe, TOTUIHBO,
peCypChI.

TexHomorust: XuMu4eckast IPOMBIIIICHHOCTh, METAJLTYPT s, IPOU3BOICTBO
CTPOUTEILHBIX MaTePUAJIOB, CEIBCKOXO3SHCTBEHHOE IPOU3BOICTBO, IHIICBAS
IIPOMBIIIJICHHOCT,  ()apMalleBTHYECKas IPOMBIIUICHHOCTh, IPOHU3BOJICTBO
KOCMETHYECKHX IMPENapaToB, MPOHU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O
XUMHMN HA BA30BOM YPOBHE CPEJIHEI'O OBILEI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4YaroNIMMHUCSL TMPOrpaMM CpeAHero oOiiero o0pa3oBaHusi (JIMYHOCTHBIM,
METalpeJMETHBIM UM TpeAMETHbIM). HaydHo-mMeTonuyeckolt OCHOBOM ISt
pa3pabOTKH MJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI IIPOTPAMM CPEIHETO OOIIETO
00pa3oBaHus SIBJSETCA CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJAXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeIMeTa «XHUMHS» HAa YPOBHE CPEIIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OO0YYAIOIIUMUCS POCCUUCKON Tpa)KJaHCKOW HUJIEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1eJIeHANPaBICHHOE PA3BUTHE BHYTPEHHHUX YOCKICHUI IMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolMXCs PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MPUCYIIUMHU LIETOCTHOMN
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HAJIMYME TPABOCO3HAHUS HDKOJOTMYECKOW KyJNbTYphl U CIIOCOOHOCTHU
CTaBUTh 1IEIM U CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «XUMUSD JTOCTUTAIOTCS B
CANHCTBE Y4YeOHOM U BOCIUTATEIBHOM JIEATETHHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSIMU U UJi€aJlaMu POCCUUCKOTO IpakIaHCKOro 00IIeCTBa, MPUHSITHIMU B
oO0l11leCTBE HOPMaMH U MpaBUJIaMU MOBEACHHUS, CIOCOOCTBYIOIIMMHU TpoIieccaM
CaMOITO3HAHUS, CAaMOPa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS TNpeaMeTa «XUMHUS» OTpaxkaroT
c(hOpPMUPOBAHHOCTh OINBITA MO3HABATEIHLHOM M MPAKTUYECKOW JEATEIbHOCTH
00y4Jaromuxcs Mo peain3aluy NPUHSITHIX B 00IIECTBE IIEHHOCTEH, B TOM UHCIIC B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHHWS  OOYyYarONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIBbHOCTH IPU CO3JAAHHUH
y4eOHBIX IPOEKTOB, PEIEHUU Y4€OHBIX M NTO3HABATEIbHBIX 3a]a4, BHIIOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY W HAYYHOMY HAcCJEIUIo
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOLECCY TBOPUYECTBA B O0JACTH TEOPUU U MPAKTHUECKOIO
IIPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAYKH €CTh PE3YJIbTaT
JUINTENIbHBIX ~HAOJIOJIEHUN, KpPONOTJMBBIX 3KCIEPUMEHTANbHBIX IOHCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MPAKTHKOB;

MHTEpeCa W II03HABATEIIBHBIX MOTHUBOB B IIOJIYYEHHUH U IIOCIEAYIOLIEM
aHaJin3e HHPOpMAIUH O IEPETOBBIX JOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTH  OIIEHMBAaTh CHUTYallUM, CBSI3aHHbIE C XUMHUYECKUMHU
SBJICHUSIMHU, U IPUHUMATh OCO3HAHHBIE PEIIEHUs], OPUEHTUPYSACh HA MOPAJIBHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEAEHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULIMKA HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHME IOCIEICTBHA 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEH 310pOoBOro M O€30MacHoro oOpasza KU3HH,
HEO0OXOAMMOCTHA OTBETCTBEHHOTO OTHOIIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoieHrs TMpaBuil 0e30IacHOro OOpalleHHs C BellecCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH TMpPaBUJl HMHAMBUAYAJBHOTO M KOJUIEKTUBHOIO
0e30MacHOro MOBEJAEHUS B CUTYaIUsX, YTPOKAIOIIMX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS MOCIAEACTBUM U HEMPUSITHUS BPEAHBIX MPUBbIUEK (YIOTPEOICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIETEHTHOCTH B  y4e€OHO-HCCIEN0BATEIbCKON
NESITEIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW U JAPYTrUX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM HA AaKTMBHOE Yy4yacTHE B PEIICHUH NPaKTUYECKHUX 3a1ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



WHTEpeca K MPaKTUYECKOMY U3YUIEHUIO podeccHii pa3IuaHoro poaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUIYAIbHONH TpPAaeKTOPUU
oOpa3oBaHus, Oyayuied npogeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB € YUETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU II€JI€CO00pa3HOr0 OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUS TJIO0AIBHOTO XapaKTepa JKOJOTHYECKUX MPoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJAMMOCTU WCHOJIB30BAHUS JOCTIXKCHUM XUMHH IS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HEMPUATUA JCUCTBUW, NPUHOCIIIUX BpEd OKPYKAIOIIEH
MPUPOJIHON Cpejie, YMEHUSI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE SKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HAJIMYKS  PA3BUTOTO  DKOJIOTUYECKOIO  MBIIUIEHUS, JKOJIOTUYECKOU
KYJIBTYPBI, ONBITA ACATEIBHOCTU HKOJOTMYECKOM HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLUAIBHOMN
MpPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJIOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUS CHEeUU(PUKUM XMUMHUU KaK HayKH, OCO3HaHUs €€ poiu B
bopMHUpPOBaHUN PAIMOHAIHHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEIOCTHOTO
MIPEICTABIICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPHUPOJIBI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOOJIEM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHHU [IJII COBPEMEHHOMU
UUBUJIM3ALIAN: B €€ T'YMAaHUCTUYECKOM HAIPaBICHHOCTH W BaXXHOW pOJM B
CO37aHMM HOBOW 0a3bl MaTEPHAIBHOW KYJIbTYpPbI, PEIICHUH TI00aTbHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOI 1 9KOJIOTUYECKON 0€30MaCHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECTIEYEHUH
YCIJIOBHUM YCIICTITHOTO TPY/1a ¥ SKOJOTUIECKH KOM(MOPTHOM KU3HU KAXKIOTO YIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: NOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKax, CHIOCOOHOCTH MCHOJIb30BATh



MOJTy9aeMbI€ 3HAHUS TSl aHATU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIEero Mupa
U IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeJ1aTh 000OCHOBAHHbIE 3aKIIOYEHUS
Ha OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIMXCS JaHHBIX C LEJIbI0 MOJIYYEHUS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTECILHO HCIOJh30BaTh XMMHUUYECKHE 3HAHUS JIJIS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHUSX;

VMHTEPECA K NO3HAHUIO U UCCIIEIOBATEIbCKOU JIESITEIbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTH K HEMNPEPHIBHOMY OOpa30BaHUIO U
caM000Opa30BaHUIO, K AaKTUBHOMY IIOJYyYCHHIO HOBBIX 3HAHUN 110 XUMHUHU B
COOTBETCTBHH C )KH3HCHHBIMH TTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TPYy/la B pa3InyHbIX chepax mpodeccroHaabHON
JIeSITCIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHSI YIECOHOTO MpeaMeTa « XUMUSD Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HauUUMble Ui (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOyHArOIIMXCS
MEXIUCITUTUIMHAPHBIE (MeXTpeIMETHBIE) 0O0I1IIeHayYHbIe MOHSTHS,
OTpa)xarolue IEJOCTHOCTh HAyYHOW KApTUHBI MHUpPA U CIECHU(PUKY METOJOB
MO3HAHUS, WCIOJIB3yeMbIX B CCTCCTBEHHBIX HayKax (Marepus, BEIIECTBO,
DHEPTHUs, SBJCHUE, TMPOIECC, CUCTEMa, HAy4YHBIA (haKT, TPHUHIIMI, THIOTEe3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HAOIIOJEHUE, HU3MEpPEHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpCaIbHBIC YI4COHBIC TCHCTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHBIC,

peryisTUBHbBIE),  oOecneunBaromue  QopmupoBanue  (YHKIHMOHAIBHOM
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCS;
CIOCOOHOCTD o0yyaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHKS M YHUBEPCAIIbHBIE yUeOHBIC
JIEUCTBYS B MIO3HABATEIIHON U COLMAJIBHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TI03HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYISTUBHBIMU
JICUCTBUSIMU.

OBjajeHne  yHMBEPCAJIBHBIMM  Y4eOHBIMHM  MO3HABATEJIbHBIMH
NeCTBUAMM:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOATENFHO  (OPMYNIHPOBATH W AKTyaJIU3UpOBaTh  MIPOOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh LEIU ACATEIBHOCTH, 3aaBasl IApaMETPbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTB PE3YJIbTAThI AEATEIBHOCTHU C TOCTABICHHBIMU LIEISAMU;



WCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICTIATh XapaKTEPHbIC NMPU3HAKYU MOHATUM M YCTAHABJIMBATH UX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JJIsI OOBSICHEHHS OTJECIBbHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpPATh OCHOBAHMS W KPUTEpUM Ui KIacCU(UKAMK BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3M MEKIY W3y4acMbIMU
SABJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKIEeHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTU U MPOTUBOPEUYHS B paccMaTPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBObI U 3aKIIOUYEHUS;

IIPUMEHSITH B IIPOLECCE TO3HAHMS, HCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJENH, NPeoOpa3oOBbIBATh MOJEIbHBIE MPEACTABICHUA —
XUMUYECKUN 3HAK (CHMMBOJI) JJIEMEHTa, XUMHUYecKas (opmyia, ypaBHEHHE
XUMUYECKOM peakuMu — TpU PEHICHUH Y4YEOHBIX [IO3HABATENbHBIX U
MIPAKTUYECKUX 3a/1a4, IIPUMEHITh HAa3BaHHBIE MOJIEIBHBIC MPEICTABICHUS IS
BBISIBJICHUSL XapaKTEPHBIX IPU3HAKOB M3YyYaEMbIX BEHIECTB M XUMHUYECKHUX
pEaKIUi.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJOB HAYYHOTO MMO3HAHUS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMmynaMpoBaTh €AW M 3a7a4d  UCCJEAOBAHMS, HCIOJIb30BaTh
MIOCTaBJICHHbIE M CaMOCTOSITEIBHO C(OPMYIUPOBAHHBIE BONPOCHI B KayeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl POPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE
IIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIPHOTO IUIAHUPOBAHUSA U IPOBEICHUS
YUEHUYECKUX HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHSI HA0II01aTh 32 XOJI0M
nporecca, CaMOCTOSITENIbHO NMPOTHO3UPOBATh €0 pe3yJsbTaTr, (popMyIUpOBaTh
0000IIeHUsT ¥  BBIBOJBI  OTHOCUTEIBHO  JTOCTOBEPHOCTH  PE3YJIbTATOB
HCCIIEIOBAHUSI, COCTABIISITE 00OCHOBAHHBIN OTUET O MIPOJICJIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEA0BATENIbCKOM U MPOEKTHOU
JESITEIbHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOAOB PEUICHUA IPAKTUYECKUX 3aJad, NPUMEHEHUIO Pa3InYHbIX
METOJOB NTO3HAHMUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3IUYHBIX MCTOYHHKAX HWHGOpMAIMU (HAYYHO-
NOMYJISIpHAsl JUTEepaTypa XUMHUYECKOTO COJAEpIKaHMs, CIPaBOYHBIE IMOCOOUS,
pecypcsl MHTepHeTa), aHanu3upOBaTh HHPOPMALIUIO PA3IUYHBIX BUJIOB U POPM



peICTaBICHMUS, KPpUTUYECKH  OLIEHMBaTh €€  JIOCTOBEPHOCTb  H
HEIPOTUBOPEYHBOCTb;

(dbopMynupOBaTh 3aIPOCHl U MPUMEHSThH PA3IMUHBIE METOABI MIPH TIOUCKE U
orbope wuHPOpPMAIlUU, HEOOXOJUMOW IS BBIMOJHEHUS YYCOHBIX 3aj1ad
OTpeENEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCIONB30BAHUS MH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAJbHYIO (OpMy Mpe/CTaBlICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE CcpeAcTBa Ipu paboTe ¢
XUMUYECKON HH(POpMALIUEH: TMPUMEHATh MEXIpeAMETHbIE ((U3HUECKUE WU
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HarJIsJHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU AeHCTBUSMM:

3aJ1aBaTh BOIIPOCHI 110 CYHIECTBY 00CYXIAEMOIl TEMBI B X0JI€ TUAJI0Ta U/ UK
JUCKYCCUHU, BBICKA3bIBaTh UAEH, (OPMYIUPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN pEe3y/IbTaTOB MMO3HABATEIbHOM JESTEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IIpH
BBINIOJIHEHUH XMUMHYECKOTO 3KCIEPUMEHTa, MPaKTUYECKOH paboThl 1O
UCCJIEJOBAaHUIO CBOMCTB M3y4aeMbIX BEILECTB, peau3aluu yueOHOro MpoeKTa 1
(bopMyIupoBaTh BBIBOABI MO pE3ybTaTaM MPOBEIEHHBIX UCCIECIOBAHUM MyTEM
COIJIACOBAHUS MO3UILMNA B X0/1€ 00CYX)AEHUSI U 00OMEHAa MHEHUSIMH.

OgilaieHHe YHUBEPCAJbHBIMHU PErysiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO TO3HABATEIBHYIO
NEeATEIbHOCTh, ONpelensas €€ Leau M 3aJadd, KOHTPOJUPOBATH U IO MeEpe
HEOOXOJIMMOCTA KOPPEKTUPOBATh TMpPEAJIaraeMblii alrOpUTM JEUCTBUN TIPH
BBINIOJIHEHUHM YYEOHBIX W MCCIENOBATEIbCKUX 3aJlady, BbIOMpaTh Haubosee
3¢ (dexTUBHBIN COCOO0 UX peleHus ¢ y4€TOM IMOJY4YEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH I€SITEIbHOCTH Ha OCHOBE CAMOAHaJIn3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHble peE3yJbTaThl OCBOEHUA Kypca «OpraHudeckass XHUMHs)
OTPaXKAIOT:



cOPMHUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTHHBI MHpPA, POJM XMMHUU B TIO3HAHWM SIBJICHUU
npuponbl, B (OPMUPOBAHMM MBIIUICHUS U  KYJIbTYphl JHYHOCTH, €&
(GyHKUIHMOHATBHOM TPAaMOTHOCTH, HEOOXOJIMMOM [JIsi pEelIeHHUs MPaKTUYECKHUX
3aJlady U DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CPEJIE;

BJIAJICHUE CHCTEMOM XMMHMYECKMX 3HAHUM, KOTOpAass  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHYECKUH HJIIEMEHT, aToM, OJJIEKTPOHHAas
0o00JIOYKa aroMa, MOJIEKYJla, BaJlEHTHOCTb,  JJIEKTPOOTPULIATEIHLHOCTD,
XUMHYECKas CBA3b, CTPYKTYpHas popmyna (pa3BEpHyTast U COKpaIEHHAs), MOJIb,
MOJISIpDHAsE Macca, MOJIIPHBIA OOBEM, YIJIEpOIHBINA CKelleT, (PYHKIIMOHAJIbHAS
rpynmna, pagukall, W30MEpPHs, H30MEPBL, TOMOJOTHYECKHW Ps, TOMOJIOTH,
YIJIEBOIOPOBI, KUCIOPOJ U a30TCOAEPIKALLME COCAUHEHNS, MOHOMED, ITOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUU U 3aKOHBI
(Teopus cTpoeHus oprannyeckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHUS
Macchbl  BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH  SI3bIK  XHMHH;
MHPOBO33PEHYECKUE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHUS NPUYNHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, ()aKTOJIOTHUECKHE CBEJCHHS O CBOMICTBaX,
coCTaBe, MOJIy4eHUU U 0€30MaCHOM HMCIIOIb30BaHUM BAKHEUIINX OPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUM BBISIBISTh XapaKTEPHbIC MPU3HAKU MOHATHM,
YCTaHAaBJIMBATh UX B3aUMOCBS3b, UCII0JIB30BATh COOTBETCTBYIOLNUE MIOHATHUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALCHUN OPTraHUYECKUX COCIUHEHUN;

Cc(OpPMUPOBAHHOCTh YMEHUIN HCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
GbopMya OpraHMYECKMX BELIECTB M YPaBHEHUHA XUMHUYECKHX PpEaKIIHil,
M3TOTaBIMBATh MOJIEIIA MOJEKYJ OPTraHMYECKUX BEIIECTB JJIsl MILTIOCTPAIIUU UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MIPUHAIJICKHOCTh N3YyUEHHBIX
OpraHWYECKUX BEUIECTB IO HMX COCTABY M CTPOCHHUI0 K ONPEACIEHHOMY
KJIaccy/Tpynne CoeAMHEHW (YrJIeBOJOPObl, KUCIOPOA M a30TCOoJep Kallue
COEJIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEOUHEHUs), JaBaTh UM Ha3BaHUS IO
cuctematudeckoit Homenkinarype (IUPAC), a Takke npuBOAUTH TPUBUATILHBIC
Ha3BaHUSl OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMUJIEH, aleTUJICH,
ATUJICHIJIMKOJb, TJIMLEPUH, eHol, popmanbaeru, aueTaabIerul, MypaBbuHasl
KHUCJIOTA, YKCYCHas KHCIIOTA, OJICMHOBAs KHCJIOTA, CTEAapUHOBAs KHUCJIOTA,
TIII0K03a, PPyKTO3a, KpaxMmal, HEeJUTI0I03a, TJIULKH);

C(OPMUPOBAHHOCTh YMEHHS OIpPENEIsITh BHAbl XUMHUYECKOW CBSA3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIE);



chOPMHUPOBAHHOCTh YMEHHS TPHUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUS
opraHnveckux BemiecTB A. M. BytnepoBa a1t 00bsICHEHUS 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHUPOBAHHOCTh YMEHUW  XapaKTepu30BaTh COCTaB, CTPOCHHUE,
bu3nYecKkre U XMMUYECKHE CBONCTBA THUIMUYHBIX IMPEICTABUTEICH pa3IudHBIX
KJIACCOB OpPraHMYECKUX BEHIECTB (METaH, 3TaH, 3TWJICH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, MmetuwiiOyTtaaueH-1,3, 0eH30J1, METaHOJ, ATAHOJ, dTUJICHIJIUKOIb,
rIMIepuH, GeHoJ, aleTaabIeru, MypaBbiHas U YKCYCHasl KHUCIIOTHI, TJIIOK03a,
KpaxMall, IeJUI0JIO3a, aMHHOYKCYyCHasi  KHCJIOTa),  WJUTIOCTPUPOBATH
F€HETUYECKYI0 CBSI3b  MEXJAY HUMHU YPaBHEHHMSIMHM  COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTH yMEHUS XapaKkTepru30BaTh HMCTOYHHKH
YTJIEBOJIOPOJHOTO ChIphbsl (HepTh, TPUPOIHBIA Tra3, Yroyib), CHOCOOBI HX
nepepaboTKH 1 MPAKTHYECKOE IPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00BbEMA, KOJMYECTBA UCXOHOTO BEIIECTBA WM MPOAYKTa
peaKIMu MO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY OIHOTO M3 HMCXOIHBIX
BEIIIECTB WJIM IIPOYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJCTh CHCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPU U3YUYCHUU BELIECTB
U XHMHYECKUX  sBICHUU  (HAOJMIOACHUE, UW3MEpEHue, OKCIEPUMEHT,
MOJICITUPOBAHUE), UCIIOIb30BaTh CUCTEMHBIC XUMHUYCCKUE 3HAHUS ISl TPUHSATHS
pellIeHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

chOpMUPOBAHHOCTh ~ yYMEHUW  CcOOJIOAAaTh  MpaBWiIa  IOJb30BaHUS
XUMHUYECKON TOCYJ0M U J1Ta0OpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBUia
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH TIO BBITIOJTHEHUIO
71a00paTOPHBIX XUMHYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUM
DKCIEPUMEHT (MpPEeBpallleHUsT OPraHUYECKUX BEIIECTB TNIPU HarpeBaHUH,
MOJIyYeHHE OTUJICHAa W U3YYEHHUE €ero CBOMCTB, KAUE€CTBEHHBIC PEAKIIUU
OpPraHMYECKUX BEIIECTB, JeHATypalus OeIKOB TpHU HArpeBaHUU, IIBETHHIC
peakiuu OEJIKOB) B COOTBETCTBHH C IPaBWJIAMU TEXHHKH O€30IACHOCTH TIPH
oOpalieHu ¢ BeulecTBaMu M JabOpaTOpPHBIM 00O0PYIOBaHUEM, MPEJICTABIATH
pe3yJbTaThl XUMHUUYECKOTO OJKCIepUMEHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid W (OPMYITUPOBATh BBIBOJBI HAa OCHOBE ATHX
pE3YyIbTATOB;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3UPOBATh XHUMUYECKYIO
uHPOpMAIIMIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
uHbopManuu, IHTepHET U Apyrux);

cOPMHPOBAHHOCTh ~ YMEHHMH  COONMIOJATh  TMpaBWiIa  SKOJOTMYECKH
1eJ1Ieco00pa3Horo MoBeNeHHs] B ObITY M TPYJOBOM JEATENbHOCTH B LENAX
COXpPaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOIMIEH MPUPOTHON Cpeabl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBUSI HA KUBBIE OPTaHU3MBbI OMPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMast cMbich nokaszarens [1/IK, moscHATh Ha mpuMepax crocoObl
YMEHBIICHNUS W TPEAOTBPALICHUS WX BPEAHOTO BO3JIEHCTBHS Ha OPraHU3M
4eJI0BEKa;

JUTSE O0YYaIOUIUXCA C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI: YMEHHE
IPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CJETBIX M CIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy 0003HaueHul JI. bpaiiss 1is 3anucu XuMUIeCKuX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «OOmIas u HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN: O XHWMHYECKOH COCTaBJISIONICH
€CTEeCTBEHHO-HAYYHOUW KAapTUHBI MHpA, POJU XUMHUU B TIO3HAHUM SIBJICHUU
npuposibl, B (QOPMHUPOBAHUU MBIIUICHUS U KYJbTYpPhl JIMYHOCTH, €&
(GYHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOMW [Jisi pEeHICHUS] MPaKTHUYECKUX
3alad U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
MIPUPOTHOM CpEIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHX 3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONIUe MOHATHS (XMMHUYCCKUH 3JEMEHT, aToM, M30Tor, S-, P-, d-
AJIEKTPOHHBIE OpPOWTATM aTOMOB, WOH, MOJIEKYJia, MOJIb, MOJIIPHBIN 00BEM,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl CBSI3b
(KoBaJIeHTHasi, WOHHAs, MeTaJUIMYecKas, BOJIOPOJHAs), KpHUCTa/IMUecKas
pemérka, TUMIBI XUMUUYECKUX PEaKIui, pacTBOP, AJIEKTPOIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
ANEKTPOJIMTUYECKON IHcconManuu, nepuoauyeckuit 3akon [[. M. Menneneena,
3aKOH COXPaHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLECHUS YHEPTUU
P XMMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUM SI3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHUSI MPUUYUHHOCTH U
CUCTEMHOCTH XUMUYECKHUX SIBICHUH, ()aKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,



cocTaBe, TONYyYEeHUH H  O€30MaCHOM  HCIOJIb30BAHUM  Ba)KHEHIINX
HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUUYECKON IE€ATEILHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUU BBISBISATH XapaKTEpHbIC MPU3HAKH TOHATHUH,
YCTaHAaBJIMBATh UX B3aMMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIIHUE MOHITHUS IIPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS
cocTtaBieHuss (GOpMyNl BEIIECTB W ypPaBHEHUHW XUMHYECKHX pEaKIui,
cucremarudeckyro HomeHknarypy (IUPAC) wu TpuBHalbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTaHMYECKUX BeIlecTB (YyrapHblid Ta3, YIJIEKUCIbIN ra3, aMMuax,
raméHasi U3BeCThb, HeTall€Has U3BECTh, MUTHEBAs COJIA, IUPUT U JPYTHE);

c()OPMHPOBAHHOCTh YMEHHMI ONpPENEeNsAiTh BaJE€HTHOCTb H  CTENEHb
OKHUCJIEHUS] XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSX Pa3IU4YHOrO COCTaBa, BH]I
XUMHUYECKON CBsI3U (KOBAJICHTHAsl, MOHHAsl, MeTa/NIn4yecKasi, BOJOpOJHasi) B
COCIMHEHUAX, THIl KPUCTAUIMYECKONM PEIIETKM KOHKPETHOIO BEIIECTBA
(aToMHast, MOJIEKYJIsIpHAsi, MOHHAs, METAJUIMUECKas ), XapaKTep CPebl B BOJIHBIX
pacTBOpaxX HEOPTraHUYECKUX COCTUHEHUN;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAIJIEKHOCTh
HEOPraHWYECKUX BEILECTB IO HUX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpymime
COEMHEHUH (ITPOCThIE BEUIECTBA — METAJIJIbl U HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS,
KHUCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOAMYECKOTO 3aKOHA
H. W. MengeneeBa ©  JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSCHUTETLHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepmoanmdeckoin CHCTEMBI
XUMHUecKux 3jeMeHToB J[. M. MeHnerneeBa, UCHOIb3ys MOHATHS «S-, P-, d-
JJIEKTPOHHBIE ~ OpOUTANIN»,  «IHEPIeTUYECKHUE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHYECKUX AIEMEHTOB U UX COEMHEHUI
110 nepuogaM u rpynnaM Ilepruoandeckon CUCTEMbI XUMUYECKUX 3J1EMEHTOB /1.
N. Menpneneena;

cOpPMHPOBAHHOCTh YMEHUM XapaKTepu3oBaTh (OMUCHIBaTH) OOIIKE
XUMHUYECKAE CBOMCTBA HEOPraHWYECKHMX BEIIECTB PA3JIMYHBIX KJACCOB,
NOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U MEXAY HEOPraHWYECKHUMHU
BEILECTBAMH C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

c(hOpMHPOBAHHOCTh YMEHHUSI KJIIACCUPUIIMPOBATh XUMUYECKUE PEAKIIUU 10
pa3IUYHBIM MPU3HAKAM (YHMCIy U COCTAaBY PEAarpyrouluX BEIIECTB, TEIIOBOMY
b dexTy peakiuu, N3BMEHEHHUIO CTETICHEW OKUCIIEHUS DJIEMEHTOB, OOPaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);



c(OpPMHUPOBAHHOCTh YMEHUN COCTABIISITh YPAaBHEHUS PEAKIUN Pa3IUYHBIX
TUIIOB, TIOJIHBIE W COKpAIIEHHBIC YpaBHEHHsI pEakuil HMOHHOTO OOMeEHa,
YUUTBIBAs YCIOBUS, IPH KOTOPBIX ATH PEAKIMU UAYT 10 KOHIIA;

C()OPMUPOBAHHOCTh YMEHUH MPOBOAMTH pEAKLUHU, IOJITBEPKIAIOLINE
KaueCTBEHHBI COCTaB Pa3JIMYHBbIX HEOPraHUYECKHX BEIIECTB, PAaClO3HABATh
OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILECTB;

C()OPMUPOBAHHOCTb YMEHHI pacKpblBaTh CYHUIHOCTb OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX ~PEAKIUI IOCPEICTBOM COCTaBJIEHHUS 3JIEKTPOHHOTO
OanaHca 3TUX peaKlui;

cOPMUPOBAHHOCTh ~ YMEHUU  OOBSICHATH  3aBHUCHUMOCTH  CKOPOCTH
XUMHYECKOM peakIuu OT pa3IUYHbIX (PAKTOPOB; XapakTep CMEIICHUS
XMMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEUIHETO BO3AEUCTBUS (TPUHIIMI
Jle laTenne);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XHUMHUYECKHE TPOIECCHI,
JeXalllke B OCHOBE MPOMBILIIEHHOTO MOJIYYEHUsI CEPHOM KUCIOThI, aMMHUaKa, a
Takke cPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHMI MPOBOAUTH BBIUUCICHHS C MCIOIb30BAaHUEM
MOHSATHUSL «MAcCOBast J0JIsl BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOILIEHU T'a30B
IPU XUMHYECKHUX PEaKIIUIX, MacChl BEIIeCTBA Wi 00bEMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJTHOTO U3 YUYaCTBYIOLIUX B PEAKIUU
BELIECTB, TEIUIOBOTO 3(h(ekTa peakliuu Ha OCHOBE 3aKOHOB COXPaHEHUSI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTUH;

cOPMHPOBAHHOCTh ~ yMEHUH  CcOOJIOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKON TMOCYJI0M M 71a00paTOpHBIM OOOPYIOBAaHMEM, a TAKXKE MpaBuia
oOpallleHus! ¢ BEUIECTBAMH B COOTBETCTBUHU C MHCTPYKIHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh yYMEHHUW TUTAHUPOBATH M BBITIOJHATH XUMHUYECKHI
HKCIIEPUMEHT (Pa3jioKeHUEe MEepOKCHIa BOJOPOAa B MPUCYTCTBUU KaTalu3aropa,
ONpEJENeHNEe Cpelbl PAacTBOPOB BELIECTB C IMMOMOIIbIO YHHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE Pa3IMUHBIX (JAKTOPOB HA CKOPOCTh XMMHUECKOHN peaklny,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMu Ha Cyibdar-, KapOoHAT- U
XJIOpUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHNE SKCTIEPUMEHTABHBIX 33134 T10
TemaM «Metamib» u «HemeTtamisl») B COOTBETCTBUM C NpaBUIAMH TEXHUKU
Oe3omacHOCTM TMpH  OOpalleHud C  BelecTBaMd U J1a00OpaTOPHBIM
00Opy/IOBaHUEM, MPEICTABIATh PE3yIbTaThl XUMUYECKOTO JKCIEPUMEHTa B
dbopMe 3amucH ypaBHEHUH COOTBETCTBYIOUIMX peakuuid U (HOpMyIUpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;



c(OpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATH XHUMHUYECKYIO
uHpOpMAIIMIO, TONy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MAacCOBOMA
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

cOPMHPOBAHHOCTh ~ YMEHHMH  COONMIOJATh  TMpaBWiIa  SKOJOTMYECKH
1eJ1Ieco00pa3Horo MoBeNeHHs] B ObITY M TPYJOBOM JEATENbHOCTH B LENAX
COXpPaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOIIeH MPUPOTHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUS Ha >KMBBIE OPTaHU3MBl OIpPENEIEHHBIX BEUIECTB,
nonumas cmbicn mnokazarens IIJIK, mosicHaTe Ha mnpumepax CrocoObl
YMEHBIICHNUS W TPEAOTBPALICHUS WX BPEAHOTO BO3JIEHCTBHS Ha OPraHU3M
4eJI0BEKa;

JUTSE O0YYaIONIUXCA C OTPAHUYEHHBIMUA BO3MOXXHOCTSIMU 37I0POBbSI: YMEHUE
IPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CJETBIX M CIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy 0003HaueHul JI. bpaiiss 1is 3anucu XuMUIeCKuX

dbopmyi.



TEMATHUYECKOE ITNTIAHUPOBAHMUE 10 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM
Ne i/ (uu¢posbie)
NMPOrpamMmbl Bcero Kontpoabnubie IIpakTuyeckue
oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsbl

Pa3nea 1. Teopernyeckue 0CHOBbI OPraHN4eCKO XUMHH

IIpenmer oprannyeckoit xumuu. Teopus

11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3

Paznea 2. Yraesogopoasnl

2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2 1
99 HenpenenbHbie yTriaeBOJOPOIbI: AIKECHBI, 5 1
aJKaIUEHBI, ATKMHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
24 [TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB U 3
uX nepepadoTka
Wroro mo paszneny 13

Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTuHeHHsI

3.1 Cnuptsl. @enon 3

3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
' CroxHbIe ()UPHI

3.3 VYriaeBoasl 3 1
Hroro mo pasneny 13

Paznen 4. A3oTcoaepikanue opraHuyeckue coeIuHeHus




41 AMHHBI. AMUHOKHCIIOTHL. benku 3
Wroro mo pazneny 3
Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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