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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepabHON 00pa30BaTEIHLHOM MTPOrpaMMBbI CpeHeTo 001IeTo 00pazoBanusa (DOl
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peanu3yroNMX OCHOBHEIE 00pa30BaTebHbBIC IPOTPAMMBI, I OCHOBHBIX ITOJI0KEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11  xkmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peau3alus KOTOpoW oOecreynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyUaIOIIUXCS CPEACTBAMHU MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHUE, 005S3aTeIbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET



pacmpejielieHie W CTPYKTYpUpOBaHHME €ro Mo KJaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacipeiesieHne y4eOHOTro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OT/ICJIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4yEHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesbHOMN
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKXKe€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
COJZIEpKaHMs IIPEAMETA.

[Io BceM Ha3BaHHBIM MO3ULKSIM B MPOrpaMMe IO XUMHUHU MPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a npeiesiaMi YCTAaHOBJICHHOM MPOTpaMMOii IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTaBIIONIEH coAepKaHUs YYEOHOro mnpeaMera «XUMUs»
0CTaéTCsi BOBMOXXHOCTh BEIOOpA €T0 BAPUATUBHOM COCTABIISIONIEH, KOTOpas JOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00yUeHHUs.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYEeHHUsI Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH C MOCIIEAYIONIUM ITAIOM TOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3Yy4YCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUIUIMH B By3aX U OpraHU3alusiX CpeHEer0 MpoPecCuoHaIbHOTO 00pa30BaHusl.
B aroli cBs3U n3ydeHue rnpeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
OOy4JaroMXcs, BHIOPABIIMX OMPEAeIEHHBIA MTPOoPiib 00y4eHUs, B TOM YUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS XUMHUYECKOro o0pa3oBaHus B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeILHOM MPOTpaMMBbI CPEIHETO O0ITIET0 00pa30BaHUs 3YUCHHUE MMPeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMAIBHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECMHTEIICKTYaIbHbIX
YMEHUHM, YMEHHMIN paluoHANIM3aluu y4eOHOTO TpyAda M OO0OOMIEHHBIX CIIOCOOOB
JEATEeIIbHOCTH, UMEIOIIUX MEKIUCIUIUIMHAPHBIN, HAIMPEIMETHBIA XapakTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alli COJAEPKAHMSI 3TUX KypCOB B IMpOrpamMMme IO XHUMHUU 33 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYEeCKass XHWMH» COCTABISIET COBOKYIMMHOCTh NPEIMETHBIX 3HAHWH U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMA
3HAHMM MOJy4aeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrinyOn€HHOM YypOBHE HM3ydeHHs TpeaMera obOecreueHa BO3MOXKHOCTD
3HAYMTEIHLHOTO YBEIMYCHHS 00BEMA 3HAHUH 0 XMMHYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YTIyOIeHUS MPEICTaBICHUA O CTPOSHUHU
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PECHUSI XUMUYECKONM KUHETUKH U TEPMOIUHAMUKH.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpoeHHMH aroMa. XHMHUYECKas CBsI3b OOBSCHSIETCS C TOYKH 3PCHHS
PHEPreTUYECKUX U3MEHEHHH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAKKE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUTIOB pEAKIUN JOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHnyeckoil XuMUH Npu
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUEHHUS JJIsI KJIACCOB OMpPeAeIEHHOT0 Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpEeAMEThl. Tak, Hampumep, B COJEpKaHHUH
peaMeTa JJis KJIaCCOB XUMUKO-(Pu3ndeckoro npodusis 60bI10e 3HaueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepHaa 1mo oomen xumuu. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJAellaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas TeOpus B PU3UKE), 3aKOHBI COXPAHEHUSI MACChI 1 DHEPTUH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B To xe Bpemss B coOIepKaHWU TIpenMera JJis KJIacCOB XHMHKO-
Ounonornyeckoro nmpoduiist OONbIIUKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumus. B aTom ciydae npenocTaBisieTcss BO3MOKHOCTB JJ1s1 00jiee 00CTOSATETLHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKHU, YTIEBObl, HYKJIEMHOBBIE KHCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAyYHBIX METOIOB TTO3HAHUS ¥ OIBITa TIPAKTUICCKOTO MTPUMEHEHUS HAYIHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOIAIIMMHA B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHblE TpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3a/layeil MEepPBOCTENIEHHON 3HAYMMOCTU SBJsieTCs (OPMHUpPOBAHHWE OCHOB HAayKH
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN JeSTEIHHOCTH
YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBO KyJIbTYpHhl. Penienue 3Toi 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YyYEHHs IpEeAMETa NpearoiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaTLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBIEHUW NPUPOJIbI, 0 MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLINHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecIeyeHnn paloOHAIBHOTO TMPHUPOONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpele;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEXKAUIMX B OCHOBE XHUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMM BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJICKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IINX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKHMX 3HAHUN JUisi OOBACHEHHMS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XWMHH, IJIi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKH C ITO3UIIUH PKOJIOTHYECKON 0€30IaCHOCTH MOCIIEICTBUMN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKON BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI TIPUOOPETEHUS YMEHUW OpPHUEHTHUPOBATHCSA B MHUPE BEIIECTB H
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM )KU3HMU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GYHKIUI LETOCTHOW CHCTEMbI CpEeIHEro oO0Iiero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTAaHUE YOEXKAECHHOCTH B TO3HABAEMOCTU SIBICHUM MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHMIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa O0IECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTiIyOJICHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJeIo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSAX. TUIbI TMOPUAN3ALMHA ATOMHBIX OpOUTANIEN yriaepoa.
Mexanu3mbl 00pa3oBaHUsS KOBAJE€HTHOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akuenTopHbli). Tumbl nepekppiBaHHs aTOMHBIX OpOUTalled, G- U T-CBS3H.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIE A3(HPEKTH B MOJICKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKatypa opranmdeckux coenuHenudt (IUPAC) u TpuBHadbHBIC Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosornueckuii psj ajkaHoB, oOmiast popMyiia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIpUPOBaHMs, HUKIN3ANY, IUPOJIN3a, KpEKUHra, ropenus. IIpeacrasienue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI U XMMUUYECKHUX CBOMCTB MaJbIX (IIMKJIONPOIaH, IUKI00YTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LAKJIOAJIKaHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpPyKTypHas U reomMeTpuueckas
(umc-Tpanc-) uzomepusi. U3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu 1 okucieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DU3MYECKHE CBOMCTBA apeHOB. XHMHYCCKHC
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpEe aTKWIbHBIX pPAJUKaIOB, KapOOKCHIIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoun. B3auMoaelcTBUE NUTajlOr€HalKaHOB C MAarHUEM WU IUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue (U3MYECKUX CBOMCTB YTIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapy)KEeHHE
yriiepoja v BOJOPOJa B OPTAHMYECKHUX BELIECTBAX, OJYYEHUE ITHIICHA U U3YUEHUE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHUE MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kamue opranudecKue coelMHeHH.

[IpenenbHbie OAgHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoJOpoaHbIe CBSI3M MEXIYy MOJIEKYJIaMH CIIHUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. Ddusnueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIMK 3aMEILCHHS], B3AUMOJICCTBHE C OPTaHUYECKUMH U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAsS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opraHu3M yesioBeka. CriocoObl MOJydeHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHHE THUJIPOKCOTPYIIBI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETMHEHUS — alIbJIETUIBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA aIbJACTHIOB U KETOHOB: PEAKIIUU IPUCOECAUHEHNS.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHHOBAS, OJICUHOBAS, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nvecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

OO01as xapakrepuctuka yriaeBoaoB. Knaccudukaius yraeBogoB (MOHO-, -
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbJACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B pupone u npuMenenue. [lonucaxapuapl: kpaxmad,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJINA3, KAUECTBEHHAs] PEaKius C HOJOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUIPOJIU3, MOJdydyeHHe 3(UpoB Hesuitono3bl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B alIbJIETH]] Ha PACKAJIEHHON MEIHOW MPOBOJIOKE,
OKHCIIEHHE ASTHJIOBOTO CHHPTA IUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), KAaueCTBEHHBIC pEAKIUU Ha albJerujbl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautiepruHa ¢ THAPOKCUIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pelieHrne OJKCHEPUMEHTANIbHBIX 3a7ady 1o TemMaM «Couptel U (DEeHONbI,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A30TcoAepxkalue OpraHuyecKue coeJuHEeHHusl.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMmMuaka. Knaccudukaius aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue monekyin, obmas ¢opMmyna, U30MEpHsi, HOMEHKIATypa U (PU3NUYECKHUE
cBOICcTBAa. XMMHUYECKOE CBOWCTBAa anu(aTHUEeCKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKJIaMMOHHS.

AHWINH — IPEICTaBUTEIh aMUHOB apOMaTHUECKOTO psia. CTpOCHHE aHUITHHA.
B3anmHoe BiusHHME Tpynm aToMOB B MoJiekyne aHunuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakiuyi Ha aHWIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHe anudarnueckux aMuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHCIIOT:  TAHUIHMH, alaHuH. @Ou3uveckue CBOWCTBA  aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U THIPOIN3 TIEHTH/IOB.

benku kak mpupomHbie TosmMMephl. [lepBuyHas, BTOpWYHAsS W TpEeTUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
pacTBopeHHE OEJIKOB B BOJE, JAEHATypalus OEJIKOB NMPU HATPEBaHHUH, I[BETHBIC
peakuuu Ha O€NKW, peHIeHHe OKCIePUMEHTANBHBIX 3aJad [0 TeMaM
«A30TcoJiepKaIIe oOpraHuIecKrue cCoeTMHeHus» U «Pacmo3HaBaHre OpraHUYeCKUX
COCITUHEHUI.

BbicoKkoMoIeKyISIpHBIE COeTUHEHUS.

OCHOBHBIE TOHSATUS XUMUW BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJMMEPHU3alliU, CPEIHSIS MOJIEKYISIpHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETHIMETAKPHIAT, MOJUKApOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIONOK, MIEPCTh, WIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAX0KIEHUE MOJIEKYJISIPHOU
(bopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOTO BEIIEeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB WJIM CIIOCOOOB MOJYYEHUS, ONPEACIICHUE J0JIU
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3WYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjeTka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, JAbIXaHUE, OCEJKH, YTIJAEBOJbI, KUPbl, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.



Feorpa(bml: ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBBI PpPAaOUOHAJIBHOI'O IIUTAHUA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIecKiux 3JIeMeHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypallud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYE€HHE NEPUOIUYECKOTO
3akoHa [[.1. Menneneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mMbl 00pa30oBaHUS KOBAJIEHTHOM CBS3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BbIpaXEHUST KOHIIEHTPALIMM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMs OTJIEJIbHBIX NIPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMHUUEeCKUX peakiui B HEOPraHMYECKOW U OpraHu4eCcKOu
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXpAHEHUS W IMPEBpaIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OOpatumMblie U1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecus. DakTOpbl, BIUSIONIMEC HA MOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHbIE U cJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTENH. MeETOJ 3JIEKTPOHHOro OalnaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUM:
pa3lioKEHHUE TMEPOKCHUIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl PacTBOPOB C TMOMOIIBID HHIUKATOPOB, M3YYEHUE BIIUSIHUS Pa3JIUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeTauioB B [lepuoandeckoi cucteMe XuMHUIECKUX JJIEMEHTOB
J.. MenneneeBa u 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MYECKHE CBONCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepsl, hochopa u
yraeposa).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHelmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTYyUCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. Ou3nUecKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.



Cepa. Haxoxzaenue B HOpUpOAE, CIOCOObI MOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibbuasl. Oxcupn cepoi(lV), okcun
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHHUs, (QU3UYEecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCUABI a30Ta. A30THUCTas U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMydeHUs, (U3HYECCKUE H
xumudeckue cBorctBa. Dochuapl u dochun. Oxcumsr Pochopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B HpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €r0
COCIVHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cpoiictBa. Oxcun kpemuwusi(1V), kpemMHHEBas KHCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamnoB B [leproandeckoil cucTeEMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmerauioB.  OOmme  crocoOsbl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allIUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX JIEMEeHTOB. HaTpuii u kanuii: momydenue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ilepuonnyeckoit cucteMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TToTy4YeHue, pUu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOT0 BEIIECTBA M €ro coeAuHeHUW. AmOoTepHbIe CBOMCTBA OKCHIA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI ATFOMUHUS.



OO6miass  xapakTepucTHKa MeTauioB MoOouHbIXx mnoarpymnn  (b-rpymm)
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeiruHeHui. OKCUbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
rugpokcunl u conu xkene3a(ll) u xenesza(lll). Ilonydenue u nprumeHeHue xemnesa u
€ro CIUIaBOB.

duznyeckne U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHui. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALCHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCICTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJACHCTBUE LIMHKA M JKEJIE€3a C PACTBOPAMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«["anorenn», «Cepa u e€ coeaAMHEHUA», «A30T U (HocPop U MX COEAUHEHUSN,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectsa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTUU HAYYHOTr O uccieqoBanus. HayuHbie
TMPUHITUIIBI OPTaHU3AIMN XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIITIEHHBIE CTTIOCOObI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCJIOTBI, MeTaHoJa). [I[poMblIlIeHHbIE CIOCOOBI MOTYyYEHN METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPElIbl U ero nociaeacTsus. Posb xumuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi ®W 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKkU. Pojib XxuMuu B
oOecIieyeHnH IMUIIEBOI OE€30IIaCHOCTH.



Kocmetrnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIME CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBE. OpraHu4ecKrue 1 MUHEPAJIbHBIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétel: mMacchl BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJJHOTO M3 YUAaCTBYIOIIMX B PEAKIIUHU BELIECTB, MACChI
(00bEMa, KOJIMYECTBA BELLIECTBA) IPOAYKTOB PEAKIIUH, €CJIA OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACIEHHOWM MACCOBOM JIOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust  MEXNpeaMETHBIX  CBS3ed TpW  HU3ydyeHUH oOmed u
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, IPUHATHIX B OTACIIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NePpUOIUIHOCTh, HAOIIIOIEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb, BEIIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusm, 3KocucTema, buocdepa, MeTadoIU3M, Makpo-
MUKPOAJIEMEHTBI, OCNKHU, dKUPBI, YIIEBOJbI, HYKICUHOBBIE KHCIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

["eorpadusi: MuHEpabl, TOPHBIC MOPOIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,
pecypchl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUILIEBASI MPOMBILUIEHHOCTD,
dapmareBTHUECKAS MPOMBIILICHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
npenaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHalIOB, 3JEKTPOHHAs
POMBIIIVIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEILHOCTH MPHU CO3/ITAHUN YISOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MTO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca U M03HABATEIbHBIX MOTUBOB B IIOJIYYEHHUH U MTOCIEAYIOLIEM aHAIN3E
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OoOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUIYAJTBbHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00PA3HOT0 OTHOIIECHUSI K MPUPOJE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHKCHUM XUMHUHM IS
pelIeHus BOMPOCOB PAIIMOHAIBHOTO MPUPOI0TIOJIb30BAHMUS;



AKTUBHOTO HENPUATHUS JIEUCTBUW, NPUHOCIUIMX BpEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIJIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpPYKAarOUIEM MHUpE Kak O €IMHCTBE MPHUPOAbI M YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
[UBWIN3ALNY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOU POJIM B CO3JJaHUU
HOBO 0a3pl MaTepHAIbHOM KyJbTYpbl, B pEUIEHUU IJIOOANbHBIX MPoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIICUCHUU YCIOBUI
YCHEIMIHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHOM KU3HH KaKIOTO WeHa O0IECTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE Hay4YHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIE0BATEIbCKOM AETEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
NEeSATETbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeranpenMeTHbIe PE3yIbTAaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U JPYyTHE);

YHUBEpCAIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

1) 6a30Bble JJOrMUYecKUe AeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS] OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIAaCCU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS] B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmysia, ypaBHEHHE XUMUUYECKON PEaKIuu
— TIpU pPEIICHUH Y4eOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a1ad, MPUMEHSTH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO TMO3HAHMS BEUIECTB U XUMHUYECKHX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJa/IeTh HAaBBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHUS U  IMPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
000O0IIIeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3yIbTAaTOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3JIMYHBIX METO0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpaBOYHBbIE MOcCOOus,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
peICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIOJTb30BaTh HAYYHBIH SI3BIK B KAUYECTBE CPEACTBA TPH PabOTE C XUMUIECKOM
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAJIOTa W/UITU
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM NP BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisas €€ Lenud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJIrOpuTM ACHUCTBUH IpuU
BBIMIOJJHEHUHM YY€OHBIX UM HCCIIEOBATEIbCKUX 3aJady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJb JCSATEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO MpeaMeTa « XUMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHI 11O
OCBOCHHIO, MHTEPIPETAIMN U TPEOOPa30BAHUIO 3HAHWM, BUJIBI IEATECILHOCTH IO
MIOJIYYCHUIO HOBOTO 3HAHWS WM TPUMCHCHHWIO 3HAHWUN B Pa3IMYHBIX YYCOHBIX
CUTYaIlMsIX, a TAK)KE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJIOTHUECKOUN, SHEPTETHUECKON U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJIOBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 37J0POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJHUMEp,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
W T[pEBpalIEHUS DBHEPrUM IMPU XUMUYECKHUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHMMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XUMHUYECKHX pEaKIHi, TEepMOJMHAMHYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUHM aTOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIbHOCTH YeJIOBEKa, OOIIUX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEPEepadOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHATHUS IPH
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHMSI XMMHUECKUX PEaKUUN U PACKPHIBATh UX CYIIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJACTBOM  COCTABJICHHMS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



U3rOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEIECTB JUIsl WILTIOCTpaIuu
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTb WM Ha3BaHUA IO CHCTEMaTHYEeCKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsA, OJICMHOBAS, MAIbMUTUHOBASI KUCIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTpOCHNUE, HU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TPEACTABUTEIICH pPa3IUIHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: ATKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AIbJAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIOXKHBIX 3(DHUPOB, KUPOB, HUTPOCOSIUHECHUH M aMHUHOB,
aAMUHOKHCIIOT,  OeNKoB, yraeBomoB (MOHO-, /JU- W  TOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCThL YMEHHS TOATBEP)KIAaTh HA KOHKPETHBIX IpHUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTUHEHUH OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTJIEBOIOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUSI — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC OTIEpPaIliy MBICIIUTEILHOM
JEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,



BBISIBJICHUE TIPUYNHHO-CIICICTBEHHBIX CBA3EH — I U3Y4YCHUS CBOWMCTB BEILECTB U
XUMHUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMSI MO0 OPraHUYECKOM XUMHH JJs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpaBHEHUSAM XHMHUYECKUX PEAKIUN C HCIOIb30BaHUEM (U3NYECKUX BEIHMUUH
(Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKACHUIO XUMHUYECKOW (HOpMYyIbI
BEILECTBA T10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB, MPOIAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
UCIIOJIb30BaTh MOTYUYEHHbIE 3HAHUS JJI IPUHATUS TPAMOTHBIX pELICHUN MpodiemM
B CUTYaIlUsX, CBI3AHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIUX OPraHMYECKUX BEILIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 HHPOpMaLIUIO, ITepepadaThiBaTh €€ U UCIIOJIb30BATh B
COOTBETCTBHHU C MOCTABICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUN NPUPOJBI, O MECT€ U 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
WCTOYHHUKOB SHEPTHH, B OOECIICYCHUU PAIMOHAIBHOTO MPHPOIOIOIH30BaHUS, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraIOIIHNE MOHATHS — XUMUUYECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 00010YKa aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOH 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUs] SHEPTUU MPU XUMHUUYECKUX PEaKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAaHMSI MPUUUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBIICHHUI; COBPEMEHHbIC MPEACTaBICHUSI O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSPHOM M HAJIMOJICKYJSIPHOM YpPOBHSIX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIWHAMUYECKUX W
KMHETHYECKMX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJOTHMYECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHU;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKasi, BOJOPOAHAs), THUN KPUCTAUIMYECKON pEIETKH
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KJIaCCUPUIIMPOBAThH: HEOPraHMUECKHUE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyrommx BELIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAaHHUA U KpUTEpPUM I KiIacCU(PUKAIUU
M3Yy4aeMBbIX BEIECTB U XUMUYECKUX PEaKLUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTaIm», «OCHOBHOE MU BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHneneeBa, BaJeHTHbIE BO3MOKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIEKTPOHHBIX 000JIOUCK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHHM;  peakUUd  TUAPOJIM3a;  PEaKLUU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOM pEaKUUMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHCIIOTBI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPAKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HY;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEaKUMU BEIIECTB; TEIUIOBOTO 3(dexrta
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MAacCOBOM J10JI€l pacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE
(MMeeT MpUMecH); A0 BbIXO/AA MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHU ra3oB;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  PEaKlMid  HOHHOTO  OOMEHa,
NOATBEPKIAECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, OIPEAEIICHNE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO MHAWKATOPOB, H3YyYECHUE BIUSHUA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
coOJII0IeHHEM TpaBMJl 0€30MacHOro oOpallieHus ¢ BeUIeCTBaMH U JaOOpaTOPHBIM
o0opyaoBaHueM, GOPMYJIUPOBATH 1ENb UCCIAEAOBAHUS, IPEACTABIATH B PA3JIMYHOM
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLEHHMBATh  HX
JIOCTOBEPHOCTD;



c(hOpMHUPOBAHHOCTh YMEHUI: COOTIOATh MPaBHJIA MOJIb30BAHUS XUMUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIbHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOUIEH MPUPOIHOU
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON HH(MOPMAITUHU B PA3TNIHBIX UCTOYHHUKAX (HaydHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJU3UPOBATh XMMUYECKYIO HH(DOpPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipakrueckue o0pa3oBaTe/ibHbIe
padoThI padoThbI pecypenr
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHMYCCKHX COeTMHEHUN A. M. 8
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenensHBIE YTIIEBOIOPOIBI — ATKAHBI, 5
IIUKJIOATKAHBI
99 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 14 1
aJIKaIUEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo10pobl (apeHsbl) 8
94 [TpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB H UX 4
nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro mo pazneny 35
Paznen 3. Kuciiopoacoaep:xamnue opranniecKkue coeJUHeHUs
3.1 Crnuptsl. Genon 11 1




KapOoHuabpHBIE COSTUHEHUS: allbJICTU/IBI U

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21
a¢upsl. XKupbl

3.3 YrineBoasl 9
Hroro mo pazaeny 41
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12
Uroro no pazneny 12
Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA

5.1 ‘ BBICOKOMOJIEKYIIApPHBIE COCIMHEHUS 6
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 9
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Uroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemeramsr 31 3
2.2 Mertaubl 23 2
Uroro no pazaeny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Tpeamer u 3HaYECHUE OPraHUYECKOM
XMMUH, TIPEJICTaBICHIE O MHOTOOOpa3nu
OPraHNYeCKUX COCTUHEHUHN

DIEeKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSTHHUS).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoja

XuMudeckas CBSI3b B OpraHMYECKHUX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBA3EH

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbBIE

3¢ (}eKTsl B MOJIEKYJIaX OPTaHUYECKUX
COEAMHEHHI

[IpencraBienue o Kki1accuPpUKAUN U
cHCTeMaTH4YecKas HOMEHKIIaTypa
(IUPAC) oprann4eckux BEIIECTB




Knaccudukanus peakuuii B
OpraHUYeCcKOi XUMHU

10

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmyna, HOMEHKIATypa U U30MEpHs,
AJICKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI

dusndyeckre ¥ XMUMHUYECKHE CBOMCTBA
aJIKaHOB

11

HaxoxneHnne aJikaHOB B IPUPO/JIE.
CriocoObl 1osTyueHus: ¥ IPUMEHEHUE
aJTKaHOB

12

[ukmoankanel: oomast popmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHX CBOﬁCTB,
CIOCOOBI MOJIYYEHHS ¥ IPUMEHEHHE

13

Pemenne pacuéTHbIx 3a7a4 Ha
onpeieJICHUE MOJIEKYIISIPHON (POPMYITBI
OpPraHUYECKOTO BEIECTBA 10 MACCOBBIM
J0JIsIM aTOMOB 3JIEMEHTOB, BXOOAIIIUX B
ero cocraB. Cucremarusanus u
000011IeHNEe 3HAHHUH IO TEME

14

AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
dhopmyna, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJL.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS
aJIKEHOB




duznueckre 1 XUMUYECKHE CBOMCTBA

15
ankeHoB. [IpaBuiio MapkoBHUKOBA

16 CriocoObl osTy4yeHHs ¥ IPUMEHEHNE
QJIKEHOB
[IpakTrueckas padorta Ne 1 mo teme

17 "[Tonyuenue FTUICHA U H3YYCHHUE €T0
CBOMCTB"
Pemenue pacy€THbixX 3a1a4 Ha

18 oTpeieNieHue MOJICKYIIpHOU (HOpMYyIIbI
OpPraHUYECKOTO BEIIEeCTBA
AnKaIueHbl: CONPsKEHHBIE,

19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHBIC.
Oco0OeHHOCTH AIIEKTPOHHOTO CTPOCHHUS

20 XUMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CrniocoOsl MosTyueHus: U pUMEHEHUE
aJIKaIneHOB
AJKWHBI: TOMOJIOTUYECKUM psiJl, oO1Ias

29 (dbopMyIia, HOMEHKJIAaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3nueckue cBOcTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIE peaklii Ha TPOMHYIO
CBS3b

25 CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
AJIIKUHOB

26 Pemenue 3aga4d: pacu€Tsl 0 ypaBHEHHIO

XUMHYECKON peaKiuu




27

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME

28

APpEHBI: TOMOJIOTHYECKUH Psif, 001Iast
(dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOJTyoJIa, UX (PU3NYECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU
3aMEILEeHUs

XHUMHUYECKHE CBOMCTBA APEHOB: PEAKI[UU
MPUCOCAMHEHHS, OKUCIICHHE TOMOJIOTOB
OeH3oia

Oco0EHHOCTA XMUMHUYECKUX CBOMCTB
CTUpOJIa

32

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEJICJIEHUE MOJIEKYIIIPHON (POPMYJIBI
OpPraHUYECKOTO BEILECTBA

33

34

CriocoObl mosTyyeHHs U IpUMEHEHNE
apeHoB

I'eneTnyeckas CBA3b MCKAY pa3JINIYHbIMU
KJlacCaMH yrjieBoaopoa0B

35

Pacuétel mo ypaBHEHUSIM XUMHUYECKUX
peakmuii. CucteMartusarus u 00001IeHne
3HaHUM 110 TeME

36

37

[Ipupoanstii ras. [lonytHbie HeDTAHBIE
rasbl

KaMeHHBIH yrosib ¥ IPOIYKTHI €10
nepepadoTKu




38

Hedts u ciocoOb1 €€ nepepaboTKy.
[TpuMeHeHre TPOTYKTOB NIepepadoTKU
HedtH

39

40

41

I'eneTtnyeckas CBA3b MCXKAY pa3JInIYHbIMU
KJ1acCaMu yrijiieBoaopoa0B

FaJ'IOFCHOHPOI/IBBOI[HBIC YIrJiI€BOAOPOAOB:
SJICKTPOHHOEC CTPOCHHUE, pCaKIN1
3aMCIICHUA rajlorcHa

JeiicTBue menouei Ha

raJIOTCHIIPOXU3BOAHBIC. BSaHMOHCﬁCTBHe
AUTrajJorcHaJlKaHOB C MariHucM 1M IMHKOM

42

Cucremaruzanusa 1 00001IeHIE 3HAHUN
1o pazzaeny "Yriaeroagoponast"

43

44

45

KonTponbhas padota no teme
"VrneBomopoasr"

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psii, oOriast popmyna,
CTPOEHUE MOJIEKYII, U30MEPHS,
HOMEHKJIaTypa, Kiiaccuukarus,
(bu3nvecKue CBONCTBA

XHMHYECKHE CBOMCTBA MMpEACIIbHBIX
OOIHOATOMHBIX CIIMPTOB

46

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTteie a¢upel: HOMEHKIATYpa U
M30MepHsl, 0COOEHHOCTH (PUZNYECKUX U
XUMHYECKHX CBOMCTB




MHoroaTroMHBIE CIIMPTHBI: 3TUJICHTJIIMKOJIb

48 Y TJIMLEPUH, UX PU3NUYECKHE U
XUMHUYECKHE CBOICTBA

49 CriocoObl osTy4eHHs U IPUMEHEHNE
MHOTOQTOMHBIX CITUPTOB
@DeHOoI: CTPOCHUE MOJIEKYJIbI,

50 (dbuzmveckue cBoicTBa. TOKCUYHOCTh
¢denona

51 XHUMHYECKHe CBOMCTBA (heHoIa

52 CriocoOpl MosTy4eHus: U IpUMEHEHUE
¢denona
[IpakTuueckas pabora Ne 2. Pemenue

53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Crupthl 1 peHonbI"

54 Cuctemaru3zanus 1 00001IeHNe 3HAaHUN
0 TeMe
AJNBIIETUIB M KETOHBI: 3JICKTPOHHOE

55 CTpOEHHE KapOOHUIILHOW TPYTIIbI;
TOMOJIOTUYECKHE PsJIbI, 00111ast popMmyia,
M30MepHsl © HOMEHKJIATypa

56 AJBIETUIBI M KETOHBI: (PU3NICCKUE
CBOWCTBA; PEAKIMH MPUCOCTMHECHUS

57 Peakumu okucieHus U Ka4eCTBEHHbBIE
PEaKIny aJbJIeTHI0B U KETOHOB

58 CriocoOb! TTOTYyIeHHS aJTbIETHIOB U

KE€TOHOB




59

OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS UX
MOJIEKYII

60

61

62

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3n4YecKue CBOMCTBa
XHWMHUYECKUE CBOMCTBA MIPEAEIBbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
OcobeHHOCTH CBOMCTB MypaBbUHON

KHCIOTHl. MHOTOOOpa3ue kKapOOHOBBIX
KHCIIOT

63

OCOOEHHOCTH CBOWCTB: HEMIPEICIIbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

66

CriocoObl mosTyyeHHs U IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

CroxHble 3(upbl: TOMOJIOTUYECKUH P,
ob1mas popmyna, U30MepHs U
HOMEHKJIaTypa

67

duznueckue 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacy€THpIx 3a1a4: 10
YPaBHEHUIO XUMUYECKOM peaKkiu, Ha
ompeielIeHUE MOJIEKYISIPHON (OPMYITBI
OpPraHNYeCcKOro BEIIECTBA




69

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAIBLHBIX 3a7a4 110 TeMe
"Kap6oHnoBsie kuciaoTbl. Cl10KHbBIS

a¢upsr"

70

Kupsr: crpoenue, puzndeckue u
XUMHUYECKHUE CBOMCTBA (TUAPOIH3)

71

72

73

OcoOEHHOCTH CBOWCTB JKUPOB,
coJiepKalInX OCTaTKU HETIPEACIbHBIX
KUPHBIX KUCITOT. JKUpBI B IpUpoIe

MEL1a Kak COJIM BBICIIIAX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [lousTne
0 CHHTCTHUYCCKUX MOIOIIHUX CPCACTBAX
(CMC)

['eneTnueckas cBI3b YriIeBOAOpOaAOB U
KHCJIOPOACOALCPKAIINX OPraHUICCKUX
BCIICCTB

74

Pacuérel o ypaBHEHUSIM XUMHUYECKUX
peakuui

75

76

77

CucremaTu3anusa U 000011IeHNE 3HAHUIH
110 TEME

OO01mas xapakTepuCcTUKa YTIEBOIOB U
KJaccuuKalus yrieBoaoB (MOHO-, IU- U
MOJIMCaxapu/bl)

Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
Hax0JIEHUE B MIPUPOJIE

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIESATeIbHOCTH OpraHu3Ma




79

Jlucaxapuipl: caxapo3a, MajJbTo3a U
nakTo3a. HaxoxaeHue B mpupoe u
MPUMEHEHHE JUCAXaAPH]IOB

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKYJ, (hu3ndecKue u
XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC

81

82

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHAX

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC NOJIM BbIXOAa ITPOAYKTA
pCaKuu OT TCOPECTUYCCKH BO3SMOKHOI'O

83

CucreMatuzanuys u 0000LIEHYE 3HAHU M
0 pasaeny

84

85

86

KonrtponbHas pabora no teme
"Kucnopoacoaepkaiiyue opraHu4ecKme
coequHeHus"

AMUHBL: K1accupUKaIMs, CTPOCHNE
MoJIeKyJ1, o0miast popmyia, usomepus,
HOMEHKJIaTypa 1 (pru3nyeckue cBoicTBa
XUMUYeCcKHe CBOMCTBA alNU(PaTHUECKUX
aMHMHOB

87

AHWIIVH: CTPOCHHE AHWINHA,
0COOECHHOCTH XHMHUYECKHX CBOMCTB
aHWJIMHA

88

89

CriocoOslI MoNTydeHus: U IPUMEHEHUE
anupaTHIECKUX aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIaTypa U
nzoMepusi, pu3ndecKue CBOMCTBa.




OTI[GJIBHBIC MnpeacCTaBuTCIIN O-
AMHWHOKHCJIOT

90

91

92

XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, MX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTe3 U TUIPOJINU3 MENTHI0B

benku kak npupoIHbIE TTOJTMMEPHI;
CTPYKTYPBI OCITKOB

XuMHYeCKHE CBOMCTBA OEJIKOB

93

94

95

96

A30TCoAEpKALIKE TETEPOLMKINYECKUE
COCANHCHUA. HyKJIeI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POIIh

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A30TCcoIepKalie OpraHn4ecKue
coequHeHus"

IIpakTryeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"Pacrio3HaBaHuE OPraHUYECKUX
coeqrHeHnin"

KonrtponbHas pabora no Teme

"A30TCcoepKale OpraHn4ecKue
coequHeHus"

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€IUHEHUI U
MCTObI UX CUHTEC3a —IIOJIMMEPpU3aAlUA U
IIOJIMKOHACHCAllUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IlacTUKa




99 DOnacToMepbl: HaTypaJlbHbII

CUHTCTUYCCKHUE KayYyKH. Pesuna

BosnokHa: HaTypasibHbIe, HCKYCCTBCHHBIC,
100 cuarernueckue. [Tomumeps 1
CIICIAJIbHOTO HAa3HAYCHUS

[IpakTrueckas padota Ne 6. Permenue
101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"Pacrio3HaBaHue IiacTMacc U BOJIOKOH"

O00011IeHNE U CUCTEMATU3AIUS
102 M3Y4YEHHOT0 MaTepuaa 1o TemMe 1
"BricOKOMONEKYISIpHbIE COETUHEHUS"

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX SJIEP. 1
XuMU4YecKui s1eMeHT. M30Tonbl
5 CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, 1
KBaHTOBBIE Uncia
3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1
(s-, p-, d-, f-a;memenTshI)
4 Pacnipenenenue 3;1€KTpOHOB IO ATOMHBIM 1
opOuTaIIM
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 cuUcTeMa XMMHUYEeCKUX 3eMeHToB /1. 1. 1
MeneneeBa, CBsA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTBIX U CIOKHBIX BEIECTB MO
rpyIIaM U mepruoiam




Cucremaruzanuys u 0000ILIEHUE 3HAHUN 10
TEME

10

Buapl xumMudeckoit cBsa3u. Mexanu3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE
B3aNMOICHCTBUSI

11

12

BaneHTHOCTb 1 BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUIX: COCTAaB U HOMCHKIJIATypa

13

BemecTBa MoneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

16

HctrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ MCNosb30BaHUEM
MOHATHH "MaccoBas 0J1sl paCTBOPEHHOTO
BewiecTsa', "MoJsipHas KOHIEHTpaus"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB




19

Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aK0H U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BeniecTs"”

21

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHYECKHUX PEAKLUAX

22

23

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xatanns3aropbl

25

26

27

['oMoreHHbIe U reTeporeHHbIE PEAKIIUN
ITpakTuyeckas pabora Ne 1 o teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakiuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
M0JIO)KEHHE XMMHYECKOTO paBHOBECHS"




9JI€KTpOJII/ITI/I‘ICCKa$I Jucconuanms.

29 CuuibHBIE U cita0bIe 2JeKTpoIuThl. CTeeHb
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoausrit
nokazatens (pH) pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroniye
B PacTBOpPAax 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XUMUYEeCKUE peakllui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHelme OKUCIUTeNn U
BOCCTaHOBUTENH

34 Mertoa 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3inyHbIX THIIOB

37 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB

38 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0
Teme "XuMHuueckue peakiuu'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
[TonoxeHne HEMETAITIOB B

40 [Teproandeckoit cucTeMe XMMHYECKUX

anemenToB 1. . Menaeneesa u




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBONMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
Bomopoa: nonydenue, pusznueckue u
XUMHYECKUE CBOMCTBA. [ 'uipuibl

43

["anoreHsl: HAXOXK/JICHHE B IPUPOJIE,
CHOCcoObI MOTy4YeHUs, PU3NYECKUE U
XUMHUYECKHUE CBOKCTBA

44

lManorenoBonoponasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U IPOMBIIIJICHHbIE
CIIOCOOBI MOTY4EHHSI FaJIOT€HOB.
[IprMeHeHne rajnoreHoB U X COSUHEHUN

ITpakTryeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI MOTYYESHHS,
¢bu3nyecKkrue 1 XUMUYEeCKHe CBONCTBRA.
O3oH. [IpumMeHeHHe KICIOpOIa U 030HA

48

OKcuIbl ¥ TEPOKCHUIBI

49

50

Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHus, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, cyabhuabt




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa
" €€ coequHeHus"

A30T: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeHneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

57

58

59

®ocdop: HaxXOKIEHNE B IPUPOJE,
CTIIOCOOBI OTYYCHUs, PU3NIECKUE U
xuMudeckue cBorctBa. Dochusl u
bochun

Oxcunsl hocdopa, pochopconepxarine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa u ero coeTMHEHUH.
dochopubie ynoOpeHus

60

[IpakTuueckas padbora Ne 6. Pemenue
IKCTIIEPUMEHTAIIBHBIX 3a7a4 10 Teme "A30T
u hochop u ux coenuHEHUS"

61

62

Yrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE
Oxcun yriepoxaa(ll), okcun yrnepona(1V),
yroJibHAsl KHCIIOTA U €€ CONH




63

Pemenue 3aaa4 pas3jInuHbIX TUIIOB

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA,
CHJIMKATBI

66 [IpuMeHeHHne KpEMHUS U €70 COCITUHEHUM.
Crek10, ero noyyueHue, BUAbI CTEKIIa

67 Pemenue 3amau pa3nuvHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHUEe 3HAHUH TTO
teme "Hemerasmibr"

69 KonTponbhas padota no teme
"Hemertasmsr"

70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM
paboThI, KOPPEKITUS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CHUCTEME XMMHUYECKHX DIIEMEHTOB.
OCO6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHne METaIOB B OBITY U TEXHUKE

73 Cnuael MeTaioB. Koppo3usi meTanioB

74 Pemrenue 3a1au pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTasuioB. OOIIMe CIOCOOBI MOTyYEHUS
METaJJIOB

76 OOm1as xapakTepucTika MetauioB |A-

rpynmnsl [leproandeckoi CucTeMsl




XMMHYECKHX 31eMEHTOB. HaTpuil n kanuii:
noJiydyeHue, GU3nyecKkue 1 XuMHUIeCKHe
CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

78

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbIUi: oTy4YeHue, (Gusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

80

81

ANOMHUHU: TTOTydeHue, Gpu3ndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE
AmdorepHbIe CBOMCTBA OKCHA U
TUAPOKCHUIA aTFOMUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX

IIPUMEHEHHE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Mertasuisl TJIaBHBIX OATPYIIT"

83

84

OO11ast xapakTepUCTHKa METALIIOB
no6ouHbIX noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMHUYECKUX
3JIEMEHTOB

du3znuecknue ¥ XMuMHUUECKHE CBOMCTBA
Xpoma U €ro COCﬂHHCHHﬁ, HUX NIpUMCHCHUC




85

Baxwnelinme coelMHEHUs Maprasiia.
[lepmaHraHat Kanausi, €ro OKUCIUTEIbHBIC
CBOICTBA

86

dusnueckue U XUMUYCSCKUE CBOMCTBA
JxKenesa u ero coennHenuil. [lonyuenue n
IIPUMEHEHUE CILUIABOB XKEIE3a

87

88

Pu3nyecKkue U XMMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHMM, UX IPUMEHEHNE

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA

IOHMHKA U €ro COCHHHGHHﬁ, HUX MPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJ'IeKCBI OHMHKa

89

[IpakTnueckas padora Ne 8. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"MeTaiibl TOOOYHBIX OArpyHH"

90

91

92

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
W3YYEHHOT'O MaTepHaia o TemMe
"Mertamuipr"

Kontponbnas padota nmo teme "Metasnibr"

93

94

95

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboTHI, KOPPEKITUS OMHNOOK

Poib xuMuH B 00ecrieueHUH YCTOIZQHBOFO
Pa3BUTHA YCIIOBCUYCCTBA. Ilonsatue o
HAaYYHBIX MCTOAAX UCCICAOBAHW BCIICCTB

Hayunble mpuHIKIIBEI OpraHu3annuu
XUMHUYECKOTO ITPOU3BOJICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS
BAKHEUILINX BEIIECTB




XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH

96 1
Cpelibl ¥ €ro MOCIEACTBUS

97 XuUMHS U 30pPOBbE YEIIOBEKA. 1
JlekapcTBeHHBIE CpencTBa

98 Xumus muiy. Poas xumun B o0ecrieueHnn 1
MUIIeBON O€30MacHOCTH

99 KocMmernueckue u napdroMepHbie 1
cpexnctBa. beiToBas xumus
Xumus B CTPOUTENBCTBE. BaxkHeimme

100 CTPOUTENIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuaibl

101 XuMus B CEIBCKOM XO35MCTBE. 1
Opranuyeckrie 1 MUHEPATIbHBIEC yI0OpEHUS

102 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 10 yrinyonennsiii ypoenb O.C. ['abpuensn

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






