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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmmMa o XMMUU Ha YPOBHE CpEJIHEro 0011ero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
deneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBanus(DOIT
COQO), npencrabieHHbIX B DenepalibHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peaNnu3yroNMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Crparerum pa3sutusa BocnuTanus B Poccuiickon ®@enepannu Ha niepuo 10 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 oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJOIKEHUS OO0yUeHHs B OpraHuU3alusax MpodecCUOHATBLHOIO 00pa30BaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, CoJepKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e UH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOyd4eHUs, BOCTUTAHUS U PA3BUTHS OOYyYaIOIMIUXCS CPEACTBAMHU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM aTTecTanud B (QopMe EIWHOTO TOCYIapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET



pacrmpesiefieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacipeiesieHne y4eOHOTro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
W3YYCHUS OTICITBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCJIEI0BAaTeNbHOCTh HU3YYEHUA Y4eOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JaT METOIMYECKYIO MHTEPIPETAIUIO IIeNIeH U 3a/1ay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3yJIbTATOB OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOMN
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a npeiesiaMi yCTAaHOBJICHHOM MPOTPaMMOi IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTaBISIONIEH coaepKaHUsl Y4YEeOHOro mnpeamera «XUMUs»
0CTaéTcst BOBMOXXHOCTh BEIOOPA €ro BapUaTUBHOM COCTABJISIONIEH, KOTOpasi JOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00yUeHHUs.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro MW yriayOJIEHHOTO YpOBHEW B cCHUCTEME
nuddepeHIUpOBaHHOTO OOYyYEeHUsI Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH C MOCEAYIOIIUM ITATIOM TOJIYICHHS] XUMUYIECKOTO 00pa30oBaHuUs
B paMKax W3yYCHHUS CIEIUATbHBIX CECTCCTBEHHO-HAYYHBIX MW XHMHYECKHX
JVCHUIUIMH B By3aX U OpraHU3allUsIX CPEeIHETO MPodheCCHOHAIBHOTO 00pa30BaHuUs.
B sroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
OOy4JaronIMXcsi, BHIOPABIIMX OMPEASIEHHBIM MPOPMIh 00yUeHHs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIIEAYIOMIET0 TMOMYYCHHs] XHMHUYECKOTO OOpa3oBaHHs B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeIbLHOM MPOTPAMMEBI CPEIHETO OOIIET0 00pa30BaHUs U3YUCHHUE MPEIMETa
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PELIEHUE 3a/lay BOCHUTAHUS U COLMAIBHOTO
pa3BuTHs OOydarImMxcs, Ha (QOpMUpPOBaHUE Yy HHUX OOILIEHHTEIEKTYalbHbIX
YMEHHUM, YMEHHUHN paloHaIu3alMi y4eOHOro TpyJa U 00O0OIIEHHBIX CIOCOOOB
NEATETLHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HANMPEAMETHBIA XapaKTep.



CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHW3allud COJACPKAHUS STUX KypCOB B TPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYECKass XHWMHS» COCTABISICT COBOKYMHOCTh NPEIMETHBIX 3HAHWA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHS IpeaMmeTa. DTa CHCTEMa
3HaHUW TIOMy4YaeT OMpeneiEHHOE TEOPETUYECKOE OTOJTHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHIECKOTO MaTepuara.
Tak, Ha yrinyOia€HHOM YypOBHE M3yu€HUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYMTEIHLHOTO YBEIMYCHHS 00bEMA 3HAHUH 0 XMMHYECKUX DJIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YTIyOIeHUS MPEICTaBICHUA O CTPOSHUHU
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuUBaeMbIX C TOYKH 3PEHUSI XUMUYECKONW KUHETUKH U TEPMOJIMHAMUKHU.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEICTABICHHIX
O CTpOCHMH aToma. XHWMHYECKas CBSI3b OOBACHACTCSA C TOYKH 3PCHHUS
HHEPTreTUYECKUX U3MEHEHHH Mpu €€ 00pa30BaHUM U Pa3pyIICHUH, a TAKKE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUTIOB pEAKIUN JOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3E PACILIAaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMuu npu
pPacCMOTPEHHH PEAKIIMOHHON CIOCOOHOCTH COEIMHEHUN YIenseTrcs o0codoe
BHHUMaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIepKaHNe KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUCHHUS JJIsI KJIACCOB ONpeAeiEHHOTO mpoduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep JOMOJIHEHUH K OOImeld cucTeMe MPEAMETHBIX 3HAHUN)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpEeAMEThl. Tak, Hampumep, B COJEpKaHHUH
npeaMeTa JJisl KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaUueHue OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuara 1mo oomieit xumuu. [1pu n3ydenuu npeamera
B JIaHHOM CJIy4ae akIeHT OyJeT cJenaH Ha OOIIHOCTh METONIOB IO3HAHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3UKE), 3aKOHBI COXPAHCHUS MACChHI 1 DHEPTUH, 3aKOHBI
TEPMOJIUHAMUKH, IJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO e Bpems B colaepkKaHUM TMpeAMeTa IS KJIACCOB XUMHUKO-
Ouonornyeckoro nmpoduiist OONbIIUNA yAENbHBIA Bec OyJeT MMETh OpraHuyecKas
xumus. B aToM ciydae mpenocTaBiseTcs BO3MOXKHOCTD s 00Jiee 00CTOATEILHOTO



PacCMOTPEHMSI XUMUYECKON OpraHu3aliy KJIETKA KaKk OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA O
COCTaBE U CBOMCTBAX MPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B MTO3HAHUS U OIbITAa MPAKTUYECKOTO MPUMEHEHHUS HayUHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHblE TpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yyenuu yueOHOro npeamera « XuMus» Ha yrilyoJIEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKON JNEATEIIbHOCTH
4eJIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYyphl. Pemenue 310l 3agaun Ha
yrayOn€HHOM YpOBHE M3YyYEHMs IpeAMeTa NpearnoiaraeT pealn3aluio TaKhX
Lese, Kak:

e (opmMupoBaHME TpPENCTABICHUN: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U TT0O3HABAEMOCTHU SIBJICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUU HOBBIX MaTEPHUAIOB, HOBbIX HCTOYHUKOB SHEPTHUH, B
00eCreYeHnn palMOHaIbHOTO MPUPOJONOIL30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEKAUIMX B OCHOBE XHWMHUYECKOHU
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (HyHIaMEHTATBHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMM BEIECTBA HA pPa3HbIX YPOBHSIX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEaKlHil, o
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 00X
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4arommxcs OCO3HaHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKHUX 3HAHUU JUisi OOBACHEHUS
KIIIOYEBBIX HJEH U MpOOJEeM COBPEMEHHOM XHWMHUH, IJIsl OOBSICHEHUS W



MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI KOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKON BEIIECTB;

e yriyOJieHUE MPECTABICHUN O HAYYHBIX METO/aX MO3HAHUS, HEOOXOAUMBIX
JUIsL TIPUOOpETeHUs] YMEHUW OpHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMEIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM )KU3HMU.

B mnnaHe peanu3anuu TMEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKUMNA TETOCTHOM CHCTEMBl CPETHEro oOHiero o0pa3oBaHUs NMPU U3YYCHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTb
MPUOOPETAIOT TaKKUE 1EIH U 3a]1a4H, KaK:

e BOCHUTaHHE YOEKIEHHOCTHM B I[I03HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIIMM K OOYYEHUIO U TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaronuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opMuUpOBaHHME yYMEHUM U HABBIKOB Pa3yMHOI'0 MPUPOIOTOIb30BAHMUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6miee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero obmiero oopazoBanus, coctaniseT 204 gacos: B 10 kinacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJemio).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenmMeT 1 3HaUEHNE OPraHUYECKON XUMHUU, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSX. TUIbl TMOpUIN3AMKI AaTOMHBIX OpOUTANIEH yraepoa.
MexanuzMbl 00pa3oBaHHA KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opranuyeckux BemecTB. IloHsTHE O CBOOOAHOM pajgukaine, Hykieoduiae u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pPa3IMYHBIX BHUAOB: pa3BEPHYTAs, COKpaUIEHHa,
ckenetHas. M3omepus. Bunbl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
byHkunoHansHOM rpymnme. ['omosnorus. I'omonornueckue psiabl. Cucremarnueckas
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX MIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKays OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUY B OPraHUYECKON XUMUMU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyriuBaHUEe W TOPEHHUE), KOHCTPYHMPOBAHHUE MOJEJICH MOJIEKYJl OpraHMYeCKHX
BEILIECTB.

YraeBoaopoasnl.

Ankanbl. ['oMosioruueckuil psaj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. DuU3NYECKUE CBOWMCTBA
AJIKaHOB.



XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mmas ¢opmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPONaH, IIMKIO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UKJIOTeKCaH) IUKI0aTIKaHOB. CrOCOOBI MOTyYeHUs U TPUMEHEHUE
LUKJIOATKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpPyKTypHas U reomMeTpuueckas
(umc-Tpanc-) uzomepusi. U3nUecKre CBOWCTBA aIKEHOB. XMMHUECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu u okucieHus. Ilpasnino MapkoBHukoBa. KauecTBeHHBIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XMMUYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmmmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIuEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XUMHUYECKHE CBOMCTBA: peaKMU IPUCOECIUHEHUS, TUMEPU3ALIUN U TPUMEPHU3ALIIH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
AJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMojoruueckuili psifi apeHoB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHSL. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKkUHH MNPHUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MoydyeHus u
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HeTh u €€ nmpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPETrOHKa, KPEKUHI (TEPMHYECKHUN, KaTaJTUTHUUYECKHUI), PUPOPMHUHI, MUPOIIM3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJOreHa Ha TUAPOKCOrpyNIy, HUTPOrpynmny, LHAHOTPYIIY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aWMOJECHCTBUE alETUJIEHa C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yTIepo/ia ¥ BOAOPOIa B OPTAaHUUECKUX BELIECTBAX, TOJIYUCHUE STUIICHA U U3yUYECHHE
€ro CBOICTB, 03HaKoMJIeHHE ¢ KoJulekusmu «HepTts» u «Yromb», ¢ odpasnamu
IJIaCTMAacC, KaydyyKOB M PE3UHbI, MOJEITUPOBAHHE MOJEKYJ YII€BOAOPOIOB U
raJIOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHo’da). ['oMonormyeckuil psna, obuias ¢opmyna, H30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — JTHICHIJIMKOJIb W TIULEepuH. Puznueckue u
XUMHUYECKHE CBOMCTBA: PeaKlliy 3aMeIlleHUs], B3aUMOICUCTBUE C OPTaHUYECKUMHU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs pEAaKIUsl HA MHOTOaTOMHBIE CITUPTBHI.
[IpencraBienne o MEXaHU3ME peaklnii HyKJIeo(pHIbHOTO 3amenieHus. [leiictBue Ha
Oopranusm 4enoBeka. CriocoObl NOSyUYEHUS U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@enos. CTpoeHHME MOJEKYNbI, B3aMMHOE BIIMSHHME TUIAPOKCOTPYIIIBI U
OeH3oabpHOrO siapa. Pusnueckue coicTBa QeHosa. OCOOEHHOCTH XMMHMUYECKHUX



cBOMCTB (enona. KadyecTBeHHble peakuuu Ha (eHos. TOKCHMYHOCTH (eHoa.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3MUECKUE CBOWCTBA aJIbJICTHUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckre CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIMy, PEaKIUH C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUEeCKMEe W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHCIOHW M
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCIJION U 11enoyHon cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HETpPEIETbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MpbI1a Kak COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIEE JCHCTBHE.

OO61ast xapakrepuctuka yriaeBojaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. DPU3NUecKue CBOMCTBA M HaxoXkjaeHHEe B npupojae. dorocuHTes.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
IpynI, CIOUPTOBOE W MOJOYHOKUCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBivBaronme 1 HEBOCCTAHABIMBAIOIIME AUCAXapuabl. [ naponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: TMAPOJU3, KAaYEeCTBEHHAas PEakUus ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJICHCTBHE 3TAHOJIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIICHUE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albAeTUlibl (C THUAPOKCHIAOM
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,
pEIIeHNEe DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «CrnupTel u (EHOJBI,
«Kap6oHoBsie KUCIOTHI. Cl0KHBIE YPUPHD».

A3oTcoaep:kalye OpraHnvecKne CoeTUHeHHUs.

AMMHBI — OpraHMYecKue MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUyecKue W apoOMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJCHCTBUE MEPBHUYHBIX AMHHOB C Aa30TUCTON KHUCIOTOM.
Conu anKuiaMMOHHS.

AHWIVH — IPEACTaBUTE]Ib aMUHOB apoMaTH4ecKoro psiia. CTpoeHre aHUIMHA.
B3aumHoe BiMsiHUE Tpynm aToMoB B MoJieKyse aHWiInHa. (OcoOeHHOCTU
XUMUYECKUX CBOMCTB aHmwiIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoOsl
MOJIYYCHUS] M TpUMEHeHHe anudarnueckux amMuHOB. [lomydeHue aHuUIWHA U3
HUTPOOEH30a.

AmunokucioTel. HoMenknatypa u nzomepus. OTAEIbHbIE PEACTABUTENH Ol
AMUHOKHUCJIOT:  TJMIUMH, adaHuH. @Ou3nueckue CBOWCTBA AMHUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpPHBIX  OPraHHMYECKHX
COCIMHCHUM, peaKius TMOJUKOHICHCAIINA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OENKOB: THUIPOJIU3, JCHATYypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
pacTBopeHne O€JIKOB B BOJIe, JeHaTypalus OeJKOB MpH HarpeBaHUU, IBETHBIC
peakiuu Ha O€JIKM, PpEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30TCcoaepKallle OpraHuYecKre cCoeTMHeHus» U «Pacro3HaBaHUe OPraHUYECKUX
COCTUHEHUI.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS.

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHECHHN —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpasiaraeMblie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXO/ISIUX B €r0 COCTaB, HAXO0XKIEHNUE MOJIEKYJISIPHON
(GhopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPAHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/WUIM MCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOTO BEIIEeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJYYEHUs, ONPEACIICHUE 0JIH
BBIX0/Ia MMPOJYKTA PEAKI[UU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBSA3EH MPU U3YYEHUU OPraHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
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, (PU3WYECKHE BEIUYUHBI, CIUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJIEBOJIbI, >KUPbI, HYKJIECHHOBBIE KHUCIIOTHI,
(bepMeHTHI.



Feorpa(bml: ITIOJIC3HBIC NMCKOIIAaCMBIC, TOIIJINBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
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 O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKrX 3JI€MEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CB43b NEPUOIAYECKOrO 3aKOHA U [lepronUecKor CHUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYE€HHE NEPUOINUECKOTO
3akoHa J[.1. MeHnaeneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBaA3u. BoxopoaHnas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

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

[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanums XuMHUuecKUX peakiuidi B HEOPraHWYECKOH U OpraHuYeCcKOu
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXpAHEHUS W MpEeBpalCHUs
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.

OOpatumMbie U HEOOpaTUMbIE peakIuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CulibHbIE U CclIa0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. IIpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
pa3lioKEHUE TEPOKCHUJAa BOJIOPOJia B MPUCYTCTBUM KaTalW3aTopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, HM3YYCHUE BIIMSIHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxxenne HemeTaiuioB B [leproin4eckoi CHCTEME XUMUYECKUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha IpuMepe KUciopoaa, cepol, hochopa u
yriepoaa).

Bonopon. Ilomydenue, ¢guznueckne W XUMUYECKHE CBOMCTBA: PEAKIIMH C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHelmume KUCIOPOACOACpIKAIINE
COEMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUIBI U NEPOKCUBI.



Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3NUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMydYeHHUs, (QU3UUecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenme B mpupome, CHocOOBI MONMydeHUs, (U3HUCCKUE H
xumuueckue cBoiictBa. @ochuasl u pochun. Oxcunsl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B HpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHue mpocThIX BElIeCTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandecKol CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN Psifl  HampspkeHud MeTtamwioB.  OOmue  crnocoOsl
MOJIyYeHUS METaJJIOB: THIPOMETAILTYpPrus, NUPOMETAIUTYPTHUs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

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

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHE CBOMICTBA, NPUMEHEHHE MPOCTBIX BEIIECTB W HX COEIWHEHHUU.
XKéctkocTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

ATIOMHHMI: TToTy4YeHue, Gu3nyeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCH]IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUSL.



OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn  (b-rpymnm)
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl 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 COeAMHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
rugapokcunl u conu xxene3a(ll) u xenesa(lll). Ilonmydenue u npumeHeHue xenesa u
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

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

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
n3yueHue oOpaslloB HEMETAUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIJIaBb», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJACHCTBHE LIMHKA U JKEJie3a C PAacTBOPAMHM KHUCJIOT 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
«["anorens», «Cepa u e€ coeguHeHus», «A30T U (pochop U UX COCTUHEHMSD,
«MeTaibl TIIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJO0JIOTUU HAy4YHOTr0 uccieaoBanusa. Hayunbie
TMPUHITUIIBEI OPTaHU3AIMN XUMUYECKOTO TTPOU3BOACTBA. [I[pOMBIIITIEHHBIE CTTIOCOObI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCJIOTBI, MeTaHoJa). [I[poMblIlIeHHbIE CIOCOOBI MOTYyYEHN METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl ¥ ero nociencTsusd. Posibs xumun B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi H 340pOBbe uenoBeKa. JlexkapctBeHHble cpencTtBa. llpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.

XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, THUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHnH ITUIIEBOI OE€30IIaCHOCTH.



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

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue U MUHEpAJIbHbIE YI00PEHHUS.

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

PacuérHble 3anaumn.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIHX B PEAKIIMH 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 ONPEACIEHHOM MACCOBOW JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TNpU  HU3YYECHUH OOmed
HEOpPraHU4eCcKoW XUMHUH B 11 Kjacce OCyIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KIACCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TENO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, WJICANbHBIN ras, (u3nuecKue
BEJIMYMHBI, €JUHULBI U3MEPEHUS], CKOPOCTh, DHEPTUsl, Macca.

buonorus: kieTka, opranusm, 3KocucTema, buocdepa, MeTadoInu3M, Makpo- U
MUKPODJIEMEHTBI, OCJKH, dKUPBI, YTIEBOIbI, HYKICUHOBBIE KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK S3HEPTUU B IKOCUCTEMAX.

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

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX
MpEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYarONIMMHUCS POCCUICKOM TpakJaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH IIEIH U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

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

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YJaIOUTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOCKTOB, PEIICHUH YUYESOHBIX U MMO3HABATEIBHBIX 33144, BBHIMOJTHEHUN XUMUYECKHIX
HKCIIEPUMEHTOB;

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

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY UM HAy4YHOMY HACJICIHIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTH TEOPUM W MPAKTUUYECKOTO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB,;

MHTEpeca U MO3HABATEeNIbHBIX MOTHUBOB B TIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3e
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHMS TMOCIEICTBUM
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHus C BeIlIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

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
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIbHOM HAIpaBJIEHHOCTH (B paMKax CBOETO KJacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGeCcCuil pa3IudHoOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAWBUIYAJIBHON TPACKTOPUU
oOpazoBanus, Oyaymieli mpodeccun u peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIECOO00PA3HOT0 OTHOIIEHUSI K TMPUPOAE KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIWSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HAHUSI HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMHUHM IS
pelieHus: BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHUS;



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

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH
U OOIIECTBEHHOM MPAKTUKH;

NOHMMaHUA CHeUu(UKHM XUMUU KaK HAayKd, OCO3HaHMA €€ poilu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IPEACTaBICHUS 00 OKpY)KAarOUIEM MHUpE Kak O €IMHCTBE MPHUPOJAbI U YETIOBEKA, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKOW HAITPaBICHHOCTH M BaXKHOM POJIM B CO3/IaHUU
HOBOM 0a3pl MaTepHaIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBbHBIX MPOOJIeEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIMIHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHOM KU3HU KaXKI0TO 4jieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJTlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHMS! SIBJICHUH OKPY’KaoILEero MUpa u
IPOUCXOASIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyJZla B pa3lU4HbIX cdepax mpodheccuoHaTbHON
JEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeranpeIMeTHbIE PE3YIBTATHl OCBOCHHS MPOrPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UccIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
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 YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

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

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATECIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIBHBIC IPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMudeckas (popmysa, ypaBHECHHE XUMUYECKON PEaKIIun
— TIpU pPEIICHUH Y4eOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a1ad, MPUMEHSTH



Ha3BaHHBIC MOJICIBHBIEC MPEJCTABICHUS IS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIMpPOBAaHHBIE BOINPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUs HAOII0OaTh 32 XOJOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIIEeOBAaTEIbCKOM U MPOEKTHOM
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HaAy4HO-
NOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIIpaBOYHBIE MOCOOus,
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
orobope wuHPOpMAIMK, HEOOXOAUMOW [T  BBIMOJTHCHUS YYEOHBIX  3a1ad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCTIONIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPH PabOTE C XUMUIECKOM
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJHEHUS MPEJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaau3allui y4eOHOro MpoeKTa, U GOpMyIUPOBATH BHIBOBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, OMpefensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJHEHUHM YY€OHBIX UM HCCIIEOBATEIbCKUX 3aJady, BbIOMpaTh Haubosee
b deKTUBHBIN Ccroco0 WX penieHuss ¢ Y4ETOM TOJYYeHHS HOBBIX 3HAHUW O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CaMOKOHTPOJb JCSATEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YPOBHE Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus BKIIOYAIOT ClICIM(PUUSCKUE IS
y4eOHOTO mpeaMeTa « XMMHUS» HayYHbIC 3HAHMSI, YMCHHUS U CIIOCOOBI JICHUCTBHI 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUJIBI JIEATCILHOCTH ITI0
MOJIYYCHUIO HOBOTO 3HAHWUS WM TPUMCHCHHWIO 3HAaHWUH B Pa3IMYHBIX YUYCOHBIX
CUTYaIlMsIX, a TAKXKE B PeaJbHBIX KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX ¢ XUMuen. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAKOT:

c(OpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHUU yCTOHYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX VCTOYHHUKOB SHEPIUH, B o0ecrnieueHnn PaIMOHAJILHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKUI 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, YIIEPOIHBIN CKeNeT, (yHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS DBHEPrUM TMPU XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NNOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJIICHUI; TPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKHX pPEaKUWid, TEPMOJAMHAMHUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BaXXHEHMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUYECKOH
JeSITEIbHOCTH YeJIOBEeKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METaHOIIa, TEpepadOTKU HEDTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakiuuii HOHHOro oOMeHa MyTEéM
COCTaBJICHUSI UX TOJHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHUYECKUX BEIIECTB MO0 HUX COCTaBy U CTPOEHHUIO K ONpeAeTEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenkinatype (IUPAC) u nmpuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QopManbIerui, aneTalbIerus, aneToH, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, ajlaHuH, MajibTo3a, (PYKTO3a, aHWINH, JUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XHMHUYECKOM CBSI3U B
OpPraHUYECKUX COCAMHEHHAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NPUMEHATH I[OJIOKEHUSI TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEULIECTB OT UX COCTaBa U CTPOCHMS;

c(OpMUPOBAHHOCTH YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKIE
U XMMUYECKHE CBOWCTBA THUMHYHBIX NPEICTABUTENCH pA3IMYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: ATKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTHYECKHUX YIJIEBOJAOPOJOB, CIUPTOB, allbJErHJIOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIIOXHBIX I(PHUPOB, KUPOB, HUTPOCOCIAWHEHUH W AMHHOB,
aAMUHOKHCIIOT,  OeNKoB, yraeBomoB (MOHO-, JU- W  TOJIMCAXapUAOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKAY HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOILIMX XUMHYECKHX pEAKIUA C HCIOJBb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJCHTHOM CBS3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepPHU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHHE TIPOAYKTOB TiepepaboTKu;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOIEHUH, U3MEPEHUH, MOJIEIHUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHSITH OCHOBHBIE ONEPAlliy MBICIIUTEIHLHOM
NEeSATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000OIlEeHHEe, CHUCTEeMATHU3AIUIO,



BBISIBJICHUE TIPUYMHHO-CJIEJICTBEHHBIX CBSI3€d — JJI1 U3YYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKInii;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOIO NOHMMAaHHWS CYIIHOCTH MATE€pUaJIbHOTO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpPaBHEHUSAM XHMHYECKUX PEAKIMNA C WCIOJIb30BAaHUEM (PU3NUSCKUX BEITMUWH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXKJICHUIO XUMHYECKOU (POpPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
WCITI0JIb30BATh MOJYYEHHBIC 3HAHUS JJI IPUHITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYallUsIX, CB3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOJIMTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIWU YTJIEBOJOPOJOB pAa3IMYHBIX KIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMyIMpoBaTh IENb HCCJICAOBAHMS, NPEACTABISATH B Ppa3Iu4HON (popme
pe3yabTaThl SKCHEPUMEHTA, aHAIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
MPOMBITIUICHHOCTHY U B OBITY C TOYKHU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUH: OCYLIECTBIATH LI€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHPopmanuu, IHTepHET U apyrue), KpUTUUECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIKIO, epepadbaThiBaTh €€ U UCIO0Jb30BaTh B
COOTBETCTBHHU C MOCTABICHHON yueOHOM 3a/1aueid.



11 KJIACC

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

c(OPMHPOBAHHOCTh TPEJCTABICHUNA: O MaTepUaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIHUHBI, CO3JIaHUMM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOW  XUMHUUYECKHMX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 00010YKa aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PemIETKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMTHI, JJICKTPOJUTHYECKAsT JIUCCOIMAIIMS, CTENEHb JUCCOILMAIlMH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUU SI3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHMS PUUNHHOCTU
U CUCTEMHOCTH XMUMHYECKUX SIBJICHUI; COBPEMEHHBIC MPEJCTABICHHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSIX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIWHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX NPOTEKaHHUS, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MPUHIUAIAX XUMUYECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OPMYJ BEIIECTB M  YpPAaBHEHUM  XHUMHYECKUX  PEaKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUYECKOW CBsI3U (KOBaJ€HTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTANIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHNU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBA3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyrommx BELIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCIJIEHUSI JJIEMEHTOB, OOpAaTHMOCTH, Y4YaCTUIO KaTajauzatopa U JpyTue);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUH JUIsl  KJIacCHU(pUKAIMU
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /I.
W. MenaeneeBa u 1€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYECKHE TMOIYPOBHM», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JI0UCK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHUE TEHETUYECKOW CBS3M MEXIAYy HEOPraHMYECKHMH BEIIECTBAMHU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakiuid HMOHHOTO OOMEHa MyTEM COCTABJICHHUS UX TMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEAKIHMA ¢ YYETOM HMX DHEPreTHUYECKUX XapPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLIEHHS PUCK-TI0Jb34;

C()OPMUPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAHUN O METOJax Hay4YHOI'O
NO3HAHUS SIBICHUW NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSATD 3TH 3HAHUSA NPH IKCIIEPUMEHTAIBHOM HMCCIIEIOBAHUU BELIECTB
U JUisl OOBSICHEHUS XUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJIE,
IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKA U B IIOBCETHEBHOM JKU3HY,

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATHUSIMU WU TPEACTABIECHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAaHUS MaTePUAIbHOTO €IMHCTBA MHUPA;

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 OJHOTO M3 YYaCTBYIOLIMX B PEAKLMU BEIIECTB; TEIJIOBOro 3¢ dexra
peaKkIuy; 3HAYEHUS BOJOPOJHOrO IOKAa3aTeslsl pacTBOPOB KHUCIOT M IIEJIOYEU C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPONYKTa PEAKLHH, €CIM OJAHO M3 MCXOJHBIX BELIECTB JAHO B BHUJE PACTBOpPA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT MpUMecH); AOJU BbIXO/A MPOAYKTA PEaKIUK; 00bEMHBIX OTHOIIIEHU ra3oB;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEACHHE  peaknuii  HWOHHOTrO  OOMEHa,
IIOATBEPKIACHUE KAUECTBEHHOIO COCTaBa HEOPIraHUYECKUX BEILECTB, ONPEAECICHNE
Cpeabl PacTBOPOB BEIIECTB C TNOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIIUSHHSI
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTAJBHBIX 3aa4 1o Ttemam «Metamwtey»y u «Hemerams») ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (popMyIHpoBaTh LEIb UCCIEI0BAHUS, IPEACTABIATh B Pa3IMYHOMI
dopMe  pe3ynbTaThl JKCHEPUMEHTAa, AaHAJIM3UpOBaThb M  OLIEHHMBATh  MX
JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBHIIA MOJb30BAHUS XUMUYCCKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTHYECKH II€JIECO00Pa3HOT0 TOBEACHUS B OBITY W TPYIOBOU
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJU3UPOBATh XUMUYECKYIO HH(MOPMAIIHIO, IepepadaTriBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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11 [Iepnonnueckas cucTeMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 11 1
BEIICCTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Wroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemeramst 31 3
2.2 Mertabl 21 2
Wroro mo pazneny 52
Paszpnen 3. Xumus v :Ku3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 5
' KHU3Hb
3.9 Peseps. O6061IeHNE U CHCTeMaTU3aINS 5
' 3HaAHUIA.
Hroro no paszneny 11
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

Jara
U3ydeHus

Boansiit unctpykrax no Th B kabunere
xumud. [IpeaMer u 3HaueHne OopraHuyecKon
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OpPraHUYECKUX COCAVUHEHUN

DJIEKTPOHHOE CTPOCHHE aTOMa YIiiepoa
(oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XuMHUecKasi CBsi3b B OpPraHM4ECKUX
coeMHEHUSIX. MexaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
IPOCTPaHCTBEHHAs. DJIEKTPOHHBIE 3P PEKThI
B MOJIEKYJIaX OPIraHUYECKUX COEAMHEHNN

[IpencraBnenue o KIacCUPUKALNA U
cucrematrueckas Homernkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUH




CucreMmaru3zanus 1 0000IIeHNe 3HAHUH 110
teme. KoHTposibHas paboTa 1mo teme
"Kiaccudukamusi 1 HOMEHKJIaTypa
OpPraHMYEeCKUX COCTUHEHUI"

AJIKaHBI: TOMOJIOTUYECKHA PsiJl, 001as
dbopmyna, HOMEHKIATypa U U30Mepus,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10

11

12

duznueckre 1 XUMAUYECKHE CBOMCTBA
aJIKaHOB

Haxosxnenue ainkanoB B npupojie. CriocoOsl
MOJTyYEHUS ¥ IPUMEHEHHUE aTKaHOB

[Muknoankansl: o6mmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOHCTB, CIOCOOBI
MOJTyYeHUs U IPUMEHEHHE

13

14

15

Pemenne pacuéTHbIX 3aa4 Ha OIpe/ieIeHHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
3JIEMEHTOB, BXOZSAIINX B €70 COCTAB.
Cucremaru3zaius 1 00001IeHHE 3HAHUH 110
TeMe

AJIKEHbI: TOMOJIOTHYECKUH psiJl, 001as
dopmyna, HOMEHKIATypa, INEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

dusnuecKkue 1 XUMHIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObI mostyueHus 1 IPUMEHEHNE

16
AJIKCHOB
Nucrpykrax no Th. Ilpaktuueckas padbora

17 Ne 1 no teme "[lonyuenue sTriieHa u
M3y4YEeHHUE ero CBOUCTB"
Pemienne pacu€THpIX 3aa4 Ha ONIPENEICHUE

18 MOJIEKYJIIpHOH (hOPMYJIbI OPTaHUYECKOTO
BELIECTBA
ATKagueHbl: CONPSKEHHBIE,

19 W30JIMPOBAHHbIE, KyMYJIHPOBAHHBIE.
OCOoOEeHHOCTH 3JIEKTPOHHOTO CTPOCHHUSI

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

21 CriocoObI mosTydeHus 1 IpUMEHEHHE
aJIKa/IN€HOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

29 (bopmya, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢buznyeckue cBoicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakiii Ha TPOMHYIO CBS3b

o5 CriocoObI nostyueHus ¥ IpUMEHEHNe
AJIKUHOB

26 Pemrenne 3aga4: pac4€rsl 10 YpaBHEHHIO
XUMUYECKON pEeaKnn

97 Cucremaru3zaius 1 0000IIeHUE 3HAHUH 110

TEME.




ApEHBI: TOMOJIOTUYECKUH s, 0OmIast
dbopMyia, HOMEHKIIATypa. DJIEKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU
3aMelIeHUs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOIA
Pemenne pacuéTHbBIX 33724 HA ONpeeIeHne

32 MOJIEKYJISIPHOU (POPMYIIBI OPraHHUYECKOTO
BeIlleCTBa

33 CriocoObI mosTydeHust 1 IPUMEHEHNE apEeHOB

34 ['eHeTnyeckas CBSI3b MEXAY pPa3InIHBIMU
KJIaccaM# YIJIeBOJOPOIOB
Pacu€tel Mo ypaBHEHUSIM XUMHUECKUX

35 peakiuii. Cucremaruzaius u 00001IeHNEe
3HAHUMU 110 TeME

36 [Ipuponansiii ra3. [lonyTHbie He(TAHbBIE ra3bl

37 KaMeHHBI# yroib 1 MpOIyKThI €ro
nepepadoTKu
Hedts 1 ciocoOw1 €€ mepepadoTKu.

38 [TpuMeHeHne TPOTYKTOB TIepepadOTKU
HePTH

39 ['eneTHuecKas CBSI3b MKy pa3TMIHBIMU

KJracCaMH yrji€BOoJO0pOJ0B




40

41

lNanoreHonpou3BoHbBIE YTIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHHME; PEAKITUU 3aMEeIICHHUS
rajoreHa. JleiicTBue 1enoueit Ha
rajoreHInpou3BoAHbIC. B3auMmopeicTeue
JIUTaJIOT€HAIKaHOB C MAarHUEM M [IUHKOM.

CucremaTtu3zaiys u 0000IICHHE 3HAHUN TT0
pazaeny "YrieBoaopoast"

42

43

44

KonTtponbHast pabora o Teme
"VrneBonopoast"

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI,
TOMOJIOTUYECKUH psil, oOmmas popmyia,
CTPOEHHE MOJIEKYJI, U30MEepHs,
HOMEHKJIATypa, KJIaCCH(PHUKAIIHS,
¢u3nveckne CBOMCTBA.

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OIHOATOMHBIX CIIMPTOB

45

CrniocoObl 1osty4eHus U NpUMeHEHue
OJTHOATOMHBIX CITUPTOB.

46

47

48

[Ipocteie 3¢upbl, HOMEHKIIATypa, U30MEPHS,
0COOEHHOCTH (PU3UYECKUX U XUMHUUECKHUX
CBOWCTB.

MHOroaroMHbI€ CIUPTHI - STUIIEHTIIUKOIIb U
TIIALEPHUH, X PU3UYECKHE U XUMHUECKHE
CBOMCTBA.

CriocoObI nostyueHus 1 IpUMEHEHNE
MHOT'OQTOMHBIX CITUPTOB.

49

®deHo1, CTPOCHUE MOJIEKYIIBI, (PU3UIECKHE
cBoicTBa. TOKCHYHOCTH (heHoIa.




50

XuMu4ecKue cBoiicTBa (heHoa.

51

52

CrniocoOblI noydeHus u npuMeHenue ¢pexosna

Nucrpykrax no Th. Ilpaktuueckas pabota
No 2. PemeHue skcriepuMeHTalbHBIX 3a/1a4
o teme "Cruptsl U HeHobI"

53

CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
teme. KonTponpHas pabora 1o teme
"CrnupTtsl U eHobl"

54

AJ'II)I{GFI/II[I)I 1 KCTOHBI, DJICKTPOHHOC
CTpoeHHE KapOOHUJILHOW IPYIIIbI,
TOMOJIOTHUYECKHE PsIIbI, 001mas opmyia,
U30MEpHs U HOMCHKJIATypa.

55

56

AJ'IB,I[GFI/II[H 1 KCTOHBI, (1)I/I3I/I‘ICCKI/IC
CBOﬁCTBa, p€akuru IMMpUuCOCANHCHUSA.

Peakuyu okuciIeHUs U KaUeCTBEHHbBIC
pCakiuu aJibACTUA0B U KETOHOB

57

58

59

Croco0bl TTOTyYeHUs aTbJACTHU/IOB U KETOHOB

OaHOOCHOBHBIE MpeieNbHbIE KApOOHOBLIE
KHCITIOTBI, 0COOEHHOCTH CTPOCHHS HX
MOJIEKYII.

N3omepHst 1 HOMEHKJIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3NYEeCcKHe CBOWCTBA

60

61

XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT.




62

63

Oco0eHHOCTH CBOICTB HENIPEAEIBHBIX U
apoOMaTHYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCJIOT.

[TonsaTne o MpoU3BOIHBIX KAPOOHOBBIX
KHCJIOT.

64

65

66

Crioco0blI MOTydeHUs U IPUMEHEHUE
KapOOHOBBIX KHCIIOT.

CrnosxHble 3(hUpbl, TOMOJIIOTUYECKUH A/,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa.

dusznyueckue U XUMUYECKHE CBOMCTBA

3¢hupoB

67

PGIHGHI/IC pvaeTHBIX 3a1a4 110 ypaBHeHI/IIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BEILIECTBA.

68

WNucrpykrax no Th. Ilpaktuueckas padbota
Ne 3. Pemienune sxcneprMeHTaNbHbBIX 3a/1a4
no teme "KapOoHoBsie kuciotel. CloKHbBIE

a¢ups"

69

XKupsl, ctpoeHue, Gpusnueckue u
XUMUYECKHE CBOMCTBA (THIPOIIHU3).
Oco0eHHOCTH CBOICTB JKHUPOB, COJIEPIKALINX
OCTaTKH HETIPEIEIbHBIX JKUPHBIX KUCIIOT.
JKups! B ipupoge.




70

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoolIee AcicTue. IlonsaTue o
cuHTeTHYecKux Moronux cpeactrax (CMC)

71

I'enernueckas CBsi3b YIiIeBOJIOPOJIOB U
KHCJIOPOICOIEPKAIINX OPTraHUYECKIX
BEIIIECTB.

72

73

74

PacueTsl 10 ypaBHEHHSAM XUMHUYECKUX
peaKuuit

CucreMaruzaius 1 0000IIeHe 3HAHUH 110
teme. KoHTposibHas paboTa 1mo Teme
"Kucnopoaconepxainiyue opraHu4ecKue
coenuueHus"

OO61mas xapakTepuCcTHKa YTIeBOI0B U
KJaccuguKanus yrieBoaoB (MOHO-, I1-,
MOJIMCaXapHU/IbI)

75

Momnocaxapusl, pu3nyecKue CBOWCTBA U
HAXO0XJICHHE B MPUPOJIE

76

77

HpI/IMCHeHI/IC TJIFOKO3bI, €€ 3HAYCHUC B
KUBHCACATCIbHOCTH OpraHnu3smMa

I[I/ICB.XElpI/II[BI - caxapo3a, MaJIbTO3a U
nakTo3a. HaxoxaeHue B mpupoac n
MMPUMCHCHHUC NHUCAXaprUa0B.

78

[Tonucaxapuabl, CTpOEHHE MAaKPOMOJIEKYI,
dbuznyecKkrue 1 XUMUIECKHE CBONCTBA,
MIpUMEHEHUE.

79

Pemenne pacyeTHBIX 3a/1a4 Ha OTNIPEACIICHHE
JIOJIA BBIXOJ1a MMPOTYKTA PEAKIIHH OT
TEOPETHYECKH BO3ZMOKHOTO.




Cucremarusanus U 0000IEHUE 3HAHUN 1O
paszeiny.

80

81

KonTponpHas padora o Teme "YriueBoabr"
AMUHBI, KJTACCHU(HKAIIHS, CTPOCHUE
MOJIEKYJI, o0mmas popmyiia, u3oMepus,
HOMEHKJIaTypa v (pU3HYecKre CBOMCTBa

82

XUMHUYECKUE CBOMCTBA ann(paTHIecKux
aMHUHOB

83

84

AHWIVH, CTPOCHHE aHWIINHA, 0COOCHHOCTH
XUMHYECKHX CBOMCTB aHMJINHA.

CriocoOsbl MNOJIYy4YCHHA U IPUMCECHCHUC
aJ'II/I(l)aTI/I‘-IeCKI/IX AMHUHOB.

85

AMUHOKHUCIIOTBI, HOMEHKJIaTypa U U30Mepus,
¢usnueckue cpoicTBa. OTHENbHBIC
[IPEACTABUTENN a-aMUHOKUCIIOT.

86

87

88

89

XuMHYecKHe CBOMCTBA aMUHOKHCIIOT,
onosornueckoe 3Hadenue. CuaTes u
TUAPOIIU3 TIETITUIOB.

benku kak npupoIHbIE TIOJUMEPHI,
CTPYKTYpbI OenKkoB. XMMHUECKHE CBOMCTBA
OEIKOB.

A30Tc0z[ep>KamHe TCTCPOUUKIINICCKHUC
COCOAMHCHUS. HYKJ'ICI/IHOBBIC KHCJIOTHI,
COCTaB, CTPOCHHUC U Ouonoruyeckas POJIb.

Unctpykrax no Th. [Ipaktuyeckas pabora
Ne 4. Pentenune skcriepMMEHTANIBHBIX 3a/1a4
1o TeMe "A30Tco/IepKalUE OPTaHNYECKUE
coeuHeHus"




90

Nucrpykrax no Th. Ilpaktuueckas padbora
No 5. Pemenue skcrnepuMeHTalIbHBIX 3a/1a4
o TeMe "Pacno3HaBaHue OpraHUYECKUX
coenuHeHun"

91

KonTtponbHast pabora o Teme
"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

92

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/bI UX CUHTE3A - IIOJMMEpHU3aLul U
IIOJIMKOHICHC AU

93

94

95

96

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTACTUKA. DJIACTOMEPHI - HaTypalbHbIN U
CUHTETUYECKUH Kaydyku. Pe3una.

Bonokna - HAaTypaJbHbIC, HCKYCCTBCHHBIC,

CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIIeIuaJIbHOI'O
Ha3HauyeHus. [Tonstue 00 HCKYCCTBCHHBIX

BOJIOKHAax.

Nuctpykrax no Th. [Ipaktudeckas pabota
Ne 6. Pemienne sxcnieprMeHTaNbHbIX 3a/1a4
1o treMe "Pacro3HaBaHue 1IacTMace U
BOJIOKOH"

O06o0011eHEe U CUCTEMaTU3aIMs] U3YYEHHOTO
Marepuaia 1o teme "BbIcokoMoneKyIsipHbIe
coequHeHus"

97

Peseprubrit ypok. O6001eHNE 1
CHUCTeMaTU3alus 3HaHH.




08 PesepBHbIii ypOK. O606?1€HH€ u 1
cUCcTeMaTH3aIlHs 3HaHUH.

99 PesepBHbIil ypoK. O606i]1€HPI€ u 1
CHCTeMaTH3allMs 3HAHUH.

100 Pe3epBHBIIT ypOK. O6o6iueHI/Ie u 1
CHCTEMaTH3aINs 3HAHUM.

101 PesepBHEIH ypOK. O606i]1€HPI€ u 1
cUcTeMaTH3aIHs 3HaHUH.

102 PesepBHEIH ypOK. O606i11€HI/IC u 1
CHCTeMAaTH3allMsl 3HAHUH.

OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

BBoansiif unctpykrax no Th B kabunere
xuMuu. Atom. CocTaB aTOMHBIX SITIEP.
Xumuyeckui anemMent. M30Tomnsl

CTpOGHI/Ie QJICKTPOHHBIX 000JI0UEK aTOMOB,
KBAaHTOBBIC YHUCJIa

Knaccudukamnms XuMrHIecKux 3JeMEHTOB (S-,

p-, d-, f-amemenThI)

PacnipenencHue 371€KTPOHOB 110 ATOMHBIM
opouTaIIM

DneKTpOHHBIE KOH(UTYpaIK aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHHH

DJeKTpOHHBIE KOH(PUTypalluy HOHOB.
ONEeKTPOOTPULIATENIBHOCTD

[Tepuonnueckuii 3akoH u [leprnonnueckas
chcTeMa XUMHUYEeCKuX anemMeHToB [[. 1.

MenneneeBa, CBsI3b C COBPEMEHHOW TEOpUEN

CTPOCHUSA aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

XUMHNYECKHUX IJIEMECHTOB U O6pa?>yeMBIX MU
IMPOCTBIX U CIIOXKHBIX BEHICCTB IO I'pYyIIIaM U

nepuoaam




Cucremaruzanys 1 00001IEeHUE 3HAHUMT 10
TEME

10

Buapl xumMudeckoit cBsa3u. Mexannu3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMONIEKyYIIpHbIE
B3aNMOICHCTBUSI

11

12

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM
[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U HOMEHKJIaTypa

13

BemectBa MoOneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. THIibl
KPUCTAJNIMYECKUX PEIIETOK U CBOWCTBA
BEILIECTB

14

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBieHue o KOJIOUIHBIX pacTBOpPax

15

16

HcTrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHIIEHTPALUU
pacTBOpPOB

17

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITHN
"MaccoBasi 10J11 pacCTBOPEHHOIO BeniecTna',
"MoJIsIpHas KOHIIEHTpaus'"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB




19

Cucremaruzanys 1 00001IEeHUE 3HAHUMT 10
TEME

20

KonrponsHas padora o temam "Crpoenue
aroma. [leproauueckuii 3aKOH U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHoOroo6pasue BeniecTs"”

21

Knaccugukanus XuMHIUecKuX peakiui B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU TIPH
XUMHMYECKHUX PEAKLHAX

22

23

TernoBbie 3PPEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CkopocTh XMMHUYECKOH peakiuu, eé
3aBHCUMOCTH OT pa3IHuHbIX (PaKTOpPOB.
Karanu3 n xaTannszaropbl

25

26

27

['oMoreHHbIe U reTepOreHHbIE PEAKIIUI
Wuctpykrax no Th. Ilpaktuueckas padora Ne
1 mo teme "BnusHue pazauyHbIX (PaKTOPOB HA
CKOPOCTbh XUMUYECKON peakuuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

28

Nuctpykrax no Th. Ilpaktuueckas padora Ne
2 no Teme "BnusiHue paznTuyHBIX (PaKTOPOB HA
MOJIOKEHHE XMMHYECKOTO paBHOBECHS "




Dnekrponutrueckas auccounanus. CuiabHbIe

29 U ciabple AIeKTpoauThl. CTeneHb
JIACCOLIAAIAN
Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX
30 pactBopoB. Bogopoansliii mokazatens (pH)
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaronuye B
pacTBOpax 3JIEKTPOJIUTOB
Nuctpykrax nmo Th. IIpaktuueckas padora Ne
32 3 mo Teme "XUMHUYECKHUE PEaKIINH B
pacTBOpax AJAEKTPOJIUTOB"
33 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIE PEAKIINH.
BakHeiilne OKUCIUTEIN U BOCCTAHOBUTEIIN
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca
35 DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB
36 Pemrenue 3a1a4 pa3InyHbIX THIIOB
37 Perenue 3aiay pa3nuyHbIX TUIIOB
38 Cucremaru3anus 1 0000IIeHe 3HAHUH 110
Teme "XuMHUueckue peakiuu'
39 KonrtponbHas padota no reme "Xumuueckue
peakuun"
[Tonoxenue Hemetauios B [lepuoanueckoit
40 CHCTEME XMMHYECKHUX dneMeHToB []. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. @U3NYECKUE CBOIICTBA HEMETAIIIIOB
41 AnnoTponusi HeMeTaJuIoB (Ha IpuMepe

KHCIIOpoJia, cephl, hocdopa u yriiepoaa)




Bopopona: nonydyenue, pusndeckue u

42 XUMHYECKUE CBOMCTBA. [ 'uipuIbI
l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
43 MOJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA
l"anorenoBonopoabl. Baxknenue
44 KHCJIOPOJICOACPIKAIINE COCTUHECHHUS
TaJIOTeHOB
JlabopatopHble 1 MPOMBIILIIEHHBIE CLIOCOObI
45 noJtyueHus rajmoreHoB. [Ipumenenue
TaJIOT€HOB M UX COSIUHEHUIA
Wuctpykrax no Th. Ilpaktuueckas padora Ne
46 4. Pemenne SKCepuMEHTANBHBIX 337124 O
teme "["anorenst”
Kucnopoa: mabopatopHbIe U MPOMBIIIIICHHBIC
47 CHOCOOBI OTyUYeHUSs], PU3NYECKUE U
xumuyeckue cBorictBa. O30H. [Ipumenenue
KHCIIOpOJia U 030Ha
48 OKCHUIBI ¥ IEPOKCHIBI
49 Pemenne 3a1a4 pa3nuvHbIX TUIIOB
Cepa: Hax0XJIeHHUE B MPUPOJIC, CITOCOOBI
50 MOJTy4eHUsI, PU3HUSCKUE M XUMUICCKHE
CBOMCTBA
51 CepoBonopo, Cyabhuabl
59 Kucnopoaconepsxamye cCoeIMHEHUS CEPHI.

OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI




53

Wucrpykrax no Th. Ilpaktuueckas padora Ne
5. Pemienue skCnepuMeHTAIbHBIX 3a7a4 10
teme "Cepa u e€ coenuHeHus"

54

A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
MOJTy4eHUsl, PU3HUECKUE U XUMUIECKHEC
CBOMCTBAa. AMMMAK, HUTPUJIbI

55

56

Kucnopoacoaepskaiiye COeIMHEHHUS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCJIOTHI

[IpuMeHeHue a30Ta U €ro COeAMHEHUH.
A30THBIE yI0OpEeHUS

57

dochop: HAXOKICHHUE B TIPUPOJIC, CIIOCOOBI
MOJyYCHHUSI, PU3NICCKUE K XUMHUCCKHUEC
cBorictBa. Dochuasl u pochun

58

59

Oxcunst hocdopa, pochopconepxarime
kucioTel. Comu pochOopHOI KUCTOTHI
[Tpumenenue pochopa 1 ero coeAMHEHUH.
dochopubie ynoOpeHus

60

Nucrpykrax no Th. Ilpaktuueckas padora Ne
6. Pemienne skcriepuMeHTAIBHBIX 337124 110
teme "A30T u Gocdop 1 ux coequHeHus"

61

VYraepon: HaXoXKIEHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAUPUKALNY; GU3HUECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

62

63

Oxcun yriepoaa(ll), okcua yrinepona(1V),
YroJIbHast KUCJI0Ta U €€ COJIU

Pemenue 3amaq Pa3JINIHbIX TUIIOB




Kpemuuii: Haxox1eHUE B MPUPOJIE, CIIOCOOBI

64 MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOICTBA

65 Oxcup kpemuusi(1V), kpeMHuEBask KUCIIOTA,
CHJIHKATBI

66 [IpumeHeHre KpeEMHHUS U €ro COSTMHEHU M.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIa

67 Pemenue 3ana4 pa3nuyHbIX TUIIOB

68 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
teme "Hemeramibr"

69 KontponbHas padota no teme "HemeTamibr"

70 AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
KOppEeKLHsI OIINO0K
[Tonoxxenue metamios B [lepuogudeckoit

71 CUCTEME XMMHYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

7 O6mue ¢pusznyeckue cBOCTBa METAIJIOB.
[IpuMmeHeHre MeTaIoB B OBITY M TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust metamion

74 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUECKUA Psi/I HAMPsKEHUH

75 MeTaioB. O0IIMe CrocoObl MOMyUeHUs
METaJJIOB
O6mras xapakreprucTuka MetayuioB |A-

76 rpynisl [leppoauyeckoit cuctemsl

XMMHYECKHX 31EMEHTOB. HaTpuit u kanuii:
noJiydeHue, GU3NIecKue 1 XUMUIECKHe




CBOMCTBa, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COEIUHEHNN

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ilepruoaudyeckoi cucTemMsl
XMMHYECKUX IJIEMEHTOB. Maruui u KaJblUid:

" noJry4eHue, PU3NIecKue U XUMUIECKHe
CBOWCTBA, IPUMEHEHHE IPOCTBIX BEILECTB U
HUX COEIUHEHNN

78 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79 AnroMuHui: nony4yenue, GusndeckKue u
XMMHMYECKHE CBOICTBA, IPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCHA U THIPOKCHIA

80 QJIFOMHUHMS, TUAPOKCOKOMIIJIEKCHI aTFOMUHUS,
UX IPUMEHEHHE

81 Pemenue 3an1a4 pa3nuyHbIX TUIIOB
Wuctpykrax no Th. Ilpaktuueckas padora Ne

82 7. PenieHne 5KCIIEpUMEHTAIIBHBIX 3a7a4 110
TeMe "MeTaisl INIaBHbIX TOArpyIn"
OO6mr1ast XxapakTepruCTHKa METAJIJIOB TTOOOYHBIX

83 nonrpynn (b-rpynmn) Ileproauueckoit
CHUCTEMBI XUMHUUYECKUX JIEMEHTOB

84 ®u3NYECKUEe U XMMUYECKUE CBOMCTBA Xpoma
U €r0 COEAMHEHUM, UX IPUMEHEHHE
Baxneiine coeMHEHUS MapraHia.

85 [lepmaHranat Kanus, ero OKUCIUTEIbHbIE

CBOMCTBA




86

dusndeckue U XUMHUIECKUE CBOMCTBA JKeJle3a
u ero coeauHenuil. [lonyyenue u
MIPUMEHEHHE CILJIABOB XKeje3a

87

88

89

dusnueckue U XUMHUUECKUE CBOMCTBA MeOU U
€€ COCIMHECHMI, UX IIPUMECHEHUE

dusznyeckue ¥ XMMHUUYECKHE CBOMCTBA IOHMHKa
u €ro COG,I[HHCHI/IP'I, X IPUMCHCHHC.
FI/IHPOKCOKOMHHCKCH OUHKa

Nuctpykrax nmo Th. IIpaktuueckas padora Ne
8. PeleHune skcriepruMeHTaNbHBIX 3a4a4 110
teMe "MeTamel MoO60YHBIX MOArpymm"”

90

Pemenue 3amau pa3auvHbIX THIIOB.
O0600611eHre U cucTeMaTU3alus U3Y4eHHOTO
Marepuaia no reme "Metamib"

91

92

93

94

Kontposnbnas padota nmo teme "Mertasnibt"

AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI.
Ponb xuMum B obecrieueHNH yCTOHUMBOTO
pasBuTHs yenosBeuecTBa. [loHsTHE O HAYYHBIX
METO/AX MCCIEJOBAHUS BEILECTB.

HayuHble mpuHIMIIBI Oprasu3anuu
XUMHYECKOTO IPOU3BOICTBA.
[TpoMbIeHHbIE CTIOCOOBI TOTYYESHHUS
BaXXHEHUIIINX BEIIECTB. XUMHUECKOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl U €ro
MMOCJIC/ICTBHS.

XUMHUA U 300pPOBBEC YCIIOBCKA.
HeKapCTBeHHLIC cpeacTBa. XUMUS TIHIIH.




Posip xuMuu B 00eCIIeYEHUH TTUILIEBOM
0€30I1aCHOCTH.

KocMmernueckne u naproMepHbIe CpeACTBa.
briToBas xumus. XuMusi B CTPOUTEIBCTBE.

95 . 1
Baxueiinme cTpouTeNnbHbIC U
KOHCTPYKIIMOHHBIC MaTEPUAITHI.
XuUMUA B CEIBCKOM X03siicTBE. OpraHndyeckue

96 Y MUHEpaJbHbIe ynoOperus. CucremMaTu3amus 1
1 00001IIeHNE 3HAHUH 110 TEME.

97 PesepBHrlit ypok. O60011eH1E 1 1
CHCTEMaTH3aINs 3HAHUM.

08 PesepBHeIi ypok. O000IICHHE 1 1
CHCTEMaTH3aINs 3HAHUM.

99 PesepBHeIi ypok. O000IICHHE 1 1
CUCTEeMAaTH3aIHsI 3HAHHH.

100 PesepBHrlIit ypok. O600111eHNE 1 1
CUCTeMaTH3aIus 3HAaHUH

101 Pesepubil ypok. O6006111eHIE 1 1
CUCTeMAaTH3aIHsI 3HAHHH.

102 PesepubIiil ypok. O6006111eHIE 1 1
CUCTeMAaTH3aIHsI 3HAHHH.

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»



