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MMOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpaMma mo XMMHUHM Ha YPOBHE CpEIHEro OOIIero oopa3zoBaHMs
pazpaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoit denepannny», TpedOBaHU K pe3ybTaTaM OCBOCHUS
denepanbHON 00pa30BaTEIBLHOM MTPOrpaMMBbl cpeaHero oo1iero oopazoBanuss(DPOI
COOQ), npencrasieHHbIX B DenepalibHOM TOCYAApPCTBEHHOM 00pa30BATENbHOM
crangapre COO, c yuérom Konuenuuu mnpemnojgaBaHus y4eOHOTO IpeaMera
«Xumus» B oOpaszoBarenbHbIX opraHusanusx Poccuiickoit  deneparuu,
peanu3yoIMX OCHOBHBIE 00pa30BaTEIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJIOKEHHI
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepannn Ha nepuon a0 2025
rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05. 2015 1. Ne 996 - p.).

XuUMHST Ha YPOBHE YIUNIYyOJIEHHOTO H3y4Y€HHUsS 3aHUMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAYYHOro 00pa3oBanus yuyamuxcs 10-11 knaccos. Uzyuenue
npeaMera, peajinsyeMoe B yCIOBUSAX U depeHIpOBaHHOTO, NPOQUIBLHOTO
00yueHHUsl, MPU3BAHO OOECHEYUTh 00Ie00pa30BaATEIbHYI0 M OOIIEKYJIBTYPHYIO
MOJATOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOIMMYIO JUIsl aJlalTallud UX K OBICTPO
MEHSIOMIMMCS YCIIOBUSIM KU3HU B COLIMYME, a TAKXKE JJIs1 MPOAOIKEHUSI 00yUeHUs
B OpraHu3anusx npodhecCHOHAILHOTO 00pa30BaHUS, B KOTOPHIX XUMUS SIBISETCS
OJTHOM W3 MMPUOPUTETHHIX TUCIIUTIIINH.

B nporpamme mno XMMHM Ha3HAu€HHUE MpeaMera «XHUMHsD IOJTy4aeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBMM C  OCHOBOIOJIAraloOlMMU
nosioxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENIeH, COACpKaHUS,
pe3ynbTaToB OOydeHHs] M TpeOOBAaHWW K YPOBHIO TOJTOTOBKH BBHITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOM MO
XUMUH QYHKIIUH:

e THPOPMALIMOHHO-METOJIMYECKAsI, peau3alus KOTopoil  oOecreynBaeT
MOJIYYCHHUE TPEJCTABICHUS O IEJSIX, COACPXKAHUU, OOIICH cTpaTeruu 0O0ydYeHUs,
BOCIIUTAHUSI U Pa3BUTUA OOyYalOIIMXCS CPEACTBAMM IMPEIMETa, M3y4aeMoro B
paMKax KOHKPETHOTO MpoQuIs;

e OPraHU3AIMOHHO-TIJIAHUPYIOIIAsl, KOTOpas MpelycMaTpPUBAET ONpeesieHuE:
OPUHIIMIIOB CTPYKTYPUPOBAHHUS M TOCIEAOBATEIbHOCTH HW3Y4YEHUs Y4eOHOro
Marepuasa, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPUCTHUK; MOAXOIO0B K
(bOpMHUPOBAHUIO COMEPIKATEILHON OCHOBBI KOHTPOJISI M OIIEHKH 00pa30BaTeIbHBIX
JOCTHXKEHUI O0y4aroluXcs B pamMKax MTOTOBOM arrecTaluud B (OopMe €IUHOIO
roCyIapCTBEHHOTO 9K3aMEHA 110 XUMHUH.

[Tporpamma asis yriyOaEHHOTO U3YICHUS XUMUH:

e YyCTaHABJIMBAECT HMHBAPUAHTHOE MPEIMETHOE COACpPKAHKE, 00s3aTeIbHOE IS
W3YYCHUSI B PaMKax OTIEIBHBIX Mpoduiied, mpeaycMaTpuBaeT paclpeeicHie U



CTPYKTYPUPOBaHME  €ro IO  KjaccaMm, OCHOBHBIM  COJEP>KATEIbHBIM
JUHUSM/pa3fienam Kypcea;

e TAET MPUMEPHOE paCIpPEEICHUE YUEOHOIO BPEMEHH, PEKOMEHAYEMOTO IS
U3YYEHUS OTIEIBHBIX TEM;

elIpeAJiaraeT NPHUMEPHYIO IMOCIEIOBATENbHOCTh H3YYEHHS  y4eOHOTO
Marepuasa C Yy4E€TOM JIOTUKM IIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEIMETHBIX CBA3EH;

e Ta€T METOAMYECKYIO0 MHTEPIPETALMIO LENEH U 3a]1a4 U3yUYECHHsI IPEIMETa Ha
yri1yOI€HHOM YPOBHE C yU4ETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME CPEIHETO
oOmiero  oOpa3oBaHuUs, COJEPXKATEIbHOM  XapaKTEpUCTHUKU  IUIAHUPYEMBIX
PE3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTENIbHOM MPOTrpaMMbl CPEIHEr0 OOIIETO
o0Opa3oBaHMs (JIMYHOCTHBIX, METAIIPEIMETHBIX, MIPEAMETHBIX), @ TAKKE C YUYETOM
OCHOBHBIX BHJIOB Y4€OHO-I103HABATEIbHBIX ACHCTBHI 00YUaIOIErocs 0 OCBOSHUIO
coJiepKaHUs IpeIMeTa.

[Io BceM Ha3BaHHBIM NO3ULMUSAM B IIPOrpamMme IO XMMHHM IPENyCMOTpEHA
IPEEMCTBEHHOCTh C OOyYEeHHEM XHMHUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl. 3a [IpeiesIaMi yCTaHOBJIEHHON IPOrpaMMOii 0 XUMUH 0053aT€IbHON
(MHBapuMaHTHOM) COCTaBIAIOIIEH COAEpKAHMUS Y4YEOHOro mpeaMeTra «XUMU»
0CTa€TCsi BO3BMOXKHOCTH BRIOOpA €T0 BAPUATUBHON COCTABIISAIONICH, KOTOPAs TOJDKHA
OIPEEIATHCS B COOTBETCTBUU C HAIIPaBICHUEM KOHKPETHOIO ITpoduist o0yueHusl.

B cooTtBercTBMM ¢ KoOHUEeNTyaldbHbIMU ToJoxkeHusmMu PIOC COO o
Ha3HAYeHUH NpPEeIMETOB 0a30BOro W yriayOJaEHHOrO YpOBHEH B CHCTEME
mudpepeHIpPoBaHHOTO OOYYEHHS HAa YPOBHE CpEAHEro OO0Iero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIUIYONEHHOTO W3Y4YEHMs] HANpaBlIeH Ha peaJu3aluio
IPEEMCTBEHHOCTH C MTOCIEAYIOLIUM 3TAllOM MOJYyYEHUSI XUMUYECKOI0 00pa30BaHus
B pPAMKax MW3y4YEHHs CIELUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCIUIUIMH B By3aX M OPTaHU3ALMIX CPeIHEro mpodeccnoHalbHOTO 00pa30oBaHMUS.
B sTo1 cBsA3M n3ydeHue npeaMera « XuMHs») OpUEHTUPOBAHO IPEUMYILECTBEHHO HA
pacmiupeHrue H yriyOJeHUEe TEOPETUYECKOM M MPAKTUYECKOW IOATOTOBKH
oOy4aromuxcsi, BHIOPAaBUINX ONpEAeNEHHBI NTpoduiab 00ydeHus, B TOM UHUCIE C
NEPCIEKTUBOM  IMOCJIEAYIOIEro MOJIY4YeHUs] XMMHYECKOro 00pa3oBaHUS B
opranmzainusx mnpodeccuoHanbHOro oOpa3oBanus. Hapsany ¢ 3tuMm, B cBere
tpedoBanuiit ®I'OC COO Kk miaHupyeMbIM pe3yjbTaTaMm OCBOEHHS (eaepaabHON
00pa30BaTeNIbHOM MTPOrpaMMbl CPEAHETO OOLIET0 00pa30BaHus U3yUEHHUE IPEAMETA
«XHUMHA» OPUEHTUPOBAHO TAKXKE HA PEIEHUE 3a/1a4 BOCIIUTAHUSA U COLUAIBLHOTO
pa3BuTusl OOywaroumxcs, Ha (OPMUPOBAHME Yy HHUX OOIIEHMHTEIUICKTYalIbHbBIX
YMEHHUM, YMEHHH palloHaIM3alMi y4eOHOTO TpyJda M OOOOIMIEHHBIX CIOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXIUCUUIUIMHAPHBIN, HAAPEIMETHBIN XapakTep.



CocraBnsomiuMu npeameTa «XUMHUS» Ha YPOBHE YIITYyOIEHHOTO H3y4EHHS
ABIIAIOTCSL YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu moaxoa0B K 0TOOpY U CTPYKTYpPHOU
OpraHM3alKi COACpPXKAaHHUS 3TUX KypCOB B MpOrpaMMe MO XHUMHH 32 OCHOBY
npuHATH oJioxkernst @I'OC COO o paznuansix 6a30BOTo M yriayOJa&éHHOTO ypOBHEH
U3Yy4YEeHUs IIpeIMETa.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHUYeCKass XUMHUS» COCTaBISI€T COBOKYIHOCTh NPEIMETHBIX 3HAHUUA U
YMEHHM, OTHOCAIIUXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. DTa CHUCTeMa
3HAHUU TOJy4yaeT OIpeAeaEHHOEe TEOPETHUECKOEe JOMOJHEHHE, IO3BOJISIONIEE
OCO3HaHHO OCBOMUTH CYIIECTBEHHO OOJbIINNA 00BEM (HhaKTOJOTUYECKOTO MaTepHaIa.
Tak, Ha yrinyOia€HHOM ypOBHE HM3ydeHMs TpeameTa obOecreueHa BO3MOXKHOCTb
3HAYUTEJbHOTO YBEIMYCHHs 00bEMA 3HAHUI O XUMUYECKHX 3JIEMEHTaX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PACUIMPEHUS U YIIyOJIeHUs MPEACTaBICHU O CTPOCHUN
BEIIECTBA, XUMHUYECKOM CBSI3M W 3aKOHOMEPHOCTSAX MPOTEKaHUS peaKluid,
paccMaTpuBaeMbIX C TOYKH 3PEHHUSI XUMUYECKONW KUHETUKH U TEPMOJIMHAMUKHU.
N3yyenue nepuoauyeckoro 3akoHa U llepuoanueckoil CHCTEMBbl XUMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEICTABICHHIX
O CTPOGHHM aToMa. XHUMHUYECKas CBS3b OOBSICHIETCA C TOYKH 3pPEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U pa3pyLICHUH, a TAKXKE C TOUKU
3peHusl MeXaHU3MOB €€ oOpa3zoBaHus. M3yueHue THUIIOB peakuuid JOMOJHSAETCA
dopMupOBaHHEM TMPEACTABICHUN 00 AJIEKTPOXUMHUYECKUX TpoIeccax u
3IIEKTPOJIN3E PACINIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoi XuMuu npu
pPacCMOTPEHHH PEAKIMOHHON CIOCOOHOCTH COENMHEHUN yaemserca o0coboe
BHHUMAaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P deKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIluil.

Oco0oe 3Ha4eHNE UMEET TO, YTO Ha COJICPKAHUE KyPCOB XUMUHU YIITyOJIEHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro npoduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOMNOJHEHUH K OOIIel cucrteMe MNpeaMETHBIX 3HaHMA)
OKa3blBAIOT BIIMSIHME CMEXKHbIE MpeaMeThl. Tak, Hampumep, B COAEp>KaHUU
npeaMeTa JJisl KJIacCOB XUMUKO-PU3nyecKkoro npoduiis 60b110€ 3HaueHue OyayT
UMETH 3JIEMEHTHI yueOHOro MaTepuana rno oomei xumuu. [Ipu usydenun npeamera
B JIaHHOM CJIy4ae akleHT OyJIeT caenaH Ha OOUIHOCTh METOAOB TMO3HAHMUA,
OOIIIHOCTh 3aKOHOB M TEOPUM B XUMHUU U B PU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekysipHasi TeOpus B PU3HKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPTUU, 3aKOHbI
TEPMOJAMHAMHKH, SJICKTPOIN3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U IPYTOE.

B 10 xXe Bpems B coaepkKaHMM TpeAMeTa s KIACCOB XHWMHKO-
ononornyeckoro mpoduist OONbIIMA YACIbHBIA BeC OyJeT UMETh OpraHHYecKas
xumus. B aToM cinyuyae npenocTaBisieTcss BO3MOXKHOCTH JIJIsi 60J1€e 00CTOSITEIbHOTO



PacCMOTPEHHSI XMMUYECKON OpraHU3aIiK KICTKH KaK OMOJOTHYECKON CHCTEMBI, B
COCTaB KOTOpPOH BXOMST, K MPUMEPY, TaKUE CTPYKTYpPHBbIE KOMIIOHEHTHI, Kak
JUMHIBI, OCJTIKH, YTIIeBOIbI, HYKJICHHOBBIE KHCIOTHI U Apyrue. [Ipu aToM 3HaHHS O
COCTaBE M CBOWMCTBAX IPEICTABUTENIC OCHOBHBIX KJIAaCCOB OPraHUYECKUX BEIECTB
CIIy’)KaT OCHOBOHM ISl M3YYCHHS CYIIHOCTH IPOIECCOB (POTOCHHTE3a, JBIXAHHUSA,
MTUIIeBApEHUSI.

B mmane ¢dopMupoBaHHS OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIICHAYIHBIX METOIOB ITO3HAHUS U OTIBITA MPAKTHYSCKOTO IPUMEHEHHUS HAyJHBIX
3HAHWW W3YYCHHE MpeaMeTa «XUMHUsS» Ha YriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SX C YYCOHBIMH MPEAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHBIX obOnactelt «EcTecTBeHHO-Hay4dHBIE TpeIMeThl», «MaTemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3bIK U TUTEpATYpay.

[Tpu n3yueHnn yueOHOTro IpeMeTa « XMMUSD» Ha YIITyOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M Cpe/iHero obmiero oopazoBanus (Ha 6a30BOM yPOBHE),
3aa4eil TIEPBOCTENIEHHONW 3HAYMMOCTH SIBIsieTCS (OpMHpOBaHHE OCHOB HAYyKH
XUMHH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON IeATEIbHOCTH
YeJIoBeKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHI. Perienne aToi 3a1aun Ha
yIIyOJICHHOM ypOBHE HW3YYCHHsI TpPEIMETa TpErojiaraeT pealn3aiuio TaKuX
1eJIeH, Kak:

e popMHupOBaHUE TpEACTABICHWH: O MaTepuaIbHOM EAWHCTBE MHPAa,
3aKOHOMEPHOCTSX 1 TTO3HABAEMOCTH SIBIICHUI MPUPOBI, O MECTE XUMHUHU B CUCTEME
CCTECTBCHHBIX HAyK M €€ BeIyIled pojii B 00SCIEUYCHUH YCTOWYMBOTO Pa3BUTHS
YEJIOBEUECTBA: B PEIICHUH MPOOJIEM IKOJIOTUUECKON, SHEPTETUICCKON 1 TTUIIICBOM
0€30MMacHOCTH, B Pa3BUTUW MEIUIIMHBI, CO3JaHUW HOBBIX MaTEpPHAJIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECIEUYCHUU PAIMOHAIBLHOTO TPHUPOIONOIL30BaHUS, B
(GOopMUPOBAaHUN MHPOBO33PEHUS U OOIIEH KyJIbTypbl YeENOBEKa, a TaKKe
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOTHON
cpene;

e OCBOCHHE CHUCTEMbI 3HAHUH, JISKAITNX B OCHOBE XUMUIECKOW COCTABIISIOIIEH
€CTeCTBCHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTAIbHBIX MOHSTHIA, 3aKOHOB
TEOpUH XUMHH, COBPEMEHHBIX MPEICTABICHUI O CTPOCHHH BEIIECTBAa HA Pa3HBIX
YpOBHSAX —  aTOMHOM, HOHHO-MOJICKYJISIDHOM,  HaJIMOJICKYJISIPHOM, O
TEPMOJMHAMHYCCKUX U KHHETHYCCKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMAYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPaX M IUCIEPCHBIX CHCTEMaX, 00
OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO IPOU3BOICTBA;

» popMupoBanue y oOydJaronuxcs OCO3HAaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECCKUX 3HAHHWH JJIi OOBSICHEHUS KITFOUEBBIX
uae u mpoOjieM COBPEMEHHOW XWMUH, JJII OOBSICHEHUS W IMPOTHO3UPOBAHUS
SIBIICHUH, WMEIOIUX ECTECTBCHHO-HAYYHYIO MPHUPOAY; TPaMOTHOTO pPEIICHUS



po0seM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, aHAIN3a U OLICHKU C MO3ULIUN
HKOJIOTUYECKON 0e30MacHOCTH TMOCIEACTBUM OBITOBOM U IMPOU3BOJACTBEHHOU
NEeATEIbHOCTH  YEJOBEKa, CBSA3aHHOM €  XUMHUYECKMM  IPOU3BOACTBOM,
WCITOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;

e YIIIyOJICHHE TIPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS, HEOOXOIMMBIX
JUIsl IPUOOPETEHUsST YMEHUW OpPUEHTUPOBATHCS B MHUPE BEHIECTB M OOBSICHEHUS
XUMUYECKUX SBJICHHUM, UMEIOIUX MECTO B IPUPOJE, B MPAKTUUECKOU AEATENHHOCTH
Y TIOBCEJTHEBHOM KU3HH.

B mnmane peamuzanuu MepBOOYEPEHBIX BOCIHUTATEIBHBIX W Pa3BUBAOIINAX
(GYHKIUI 1ETOCTHOW CHCTEMBI CpelHero o0Iiero oOpa3oBaHHs MPHU U3YYECHUU
npeaMera «XuUMHUsSD» Ha  yrayOJIE€HHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTb
NpUOOPETAIOT TaKKUE LETU U 3a7a4l, KaK:

e BOCTIMTaHHE YOSKJAEHHOCTH B MIO3HABAEMOCTH SIBICHUH TIPUPOBI, YBAKCHUS
K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPETUUCCKUX U MTPUKIIATHBIX UCCIICIOBAHUHN B
XUMUHU, (OPMUPOBAHUE MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

epa3BUTHUE MOTUBALIMM K OOYYEHHMIO U TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M CaMOBOCIUTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHUX
LICHHOCTE;

e Pa3BUTHUE IO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTyaJIbHBIX U TBOPUYECKHUX
crocoOHOoCTel oOydaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHHUS K
caM0OOpa30BaHUIO W HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCIENTHOU
npodecCHOoHaNbHON U OOIIECTBEHHOU JNeATEIHhHOCTH, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HHU;

e popMUpOBaHHME YMEHHUI U HABBIKOB Pa3yMHOI'O MPHUPOAOIOIb30BAHUS,
pPa3BUTHE SKOJOTUYECKOW KYyJIbTYpbl, NPUOOpPETEHHE ONbITa OOLIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEbHOCTH.

OOmee 4YMCIO YacoB, MPEAYCMOTPEHHBIX [UI M3Y4YEHUS XHMHHM Ha
yTIIyOJICHHOM YpOBHE CpeIHEero ooiiero oopasoanus, cocrabisieT 204 yacos: B 10
kiacce — 102 yaca (3 gaca B Heento), B 11 kimacce — 102 gaca (3 yaca B Heelio).



COJEPXAHUE OBYUYEHUA

10 KIIACC
OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

ITpenmMeT 1 3HaUEHUE OPraHUYECKONW XUMHUH, IPEACTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCTUHEHUN.

OJNEeKTPOHHOE CTPOEHHWE AaToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BasleHTHbIE BO3MOXKHOCTHM aroMa yriaepoaa. XMMHUYECKas CBA3b B
OpraHMYECKUX COEAMHEHUsAX. TUIbl THOpUIN3aLY aTOMHBIX OpOUTael yriepoaa.
MexaHu3mbl  00pa3oBaHMsI KOBAJEHTHOM CBsI3UW (OOMEHHBIH M JOHOPHO-
aKuenTopHblid). Tumbl TepekphIBaHUS AaTOMHBIX OpOUTaliel, G- U T-CBS3U.
OpunHapHasi, [BOHAs W TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJIAX
opranvueckux BemecTB. [loHsATHE 0 cBOOOOHOM panukane, Hykieoduiae u
aneKkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUUA. MOJeKyIsipHble U  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMyJbl pa3IMYHBIX BHUJAOB: Pa3BEPHYyTas, COKpallEHHasi,
ckermerHasd. M3omepus. Buuabl u3oMepuu: CTpyKTypHas, IPOCTPAaHCTBEHHAS.
DnexTpoHHBIE A3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUHN (MHAYKTUBHBIN U
Me30MEPHBII 3P PEKTHI).

[IpencraBienne o kinaccupukauuum opraHmdyeckux BemiecTB. [lonstue o
¢yHKIMOHanpHOU rpynmne. ['omosnorus. I'omonoruueckue psaael. CucremMarnyeckas
HOoMeHKatypa opranuueckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJIEJBHBIX MPEACTABUTENCH.

OcobeHHocT U KiacCU(PUKAIMS OpPraHUYeCKuX peakuuid. OKUCIUTETHHO-
BOCCTAaHOBUTENbHBIC PEAKLIUHA B OPTaHUYECKON XUMUHU.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YECHHMS BEIIECTB M HX IPEBpALICHUI:
03HaKOMJIEHHE ¢ 00pa3jaMi OpraHMYECKHUX BEILIECTB U MaTepUalaMy Ha UX OCHOBE,
OMBITHI 10 NPEBPAILECHUIO OPTraHUYECKUX BELIECTB IPU HArpeBaHUU (TUIABICHHE,
oOyraMBaHUE M TOPEHHE), KOHCTPYHPOBAHME MOJENEH MOJEKYJl OpraHMYeCKHX
BEILECTB.

YraeBoaopoasl.

Ankanpl. ['omosioruaeckuil ps ankaHoB, oOmias ¢hopmysa, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, -cBsi3b. PU3NYECKUE CBOMCTBA
QJIKAHOB.



XVAMHMYECKHE CBOMCTBA QJIKAaHOB: pPEAaKIMM 3aMELICHUS, H30MEPHU3aLlHH,
JNETUIPUPOBAHMS, UKIN3ALNY, IMPOJIN3a, KPEKUHTa, ropenus. IIpeacrasnenue o
MEXaHU3ME PEaKIUi paJuKaIbHOIO 3aMEILCHMS.

Haxoxnaenue B mpupone. CriocoObl MoyuyeHus: ¥ MPUMEHEHNE aTKaHOB.

[uknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcobeHHoCTH
CTPOEHUS U XMMHUYECKUX CBOWCTB MabIX (LIUKJIONPOIIaH, [IUKI00YTaH) U OOBIYHBIX
(LMKJIONIEHTAH, HUKJIOTEKCaH ) UKJIOoaNKaHOB. CriocoOBI IOJIy4eHHs ¥ IPUMEHEHNE
LUKJIOATKAHOB.

Ankensl. ['oMoyioruaeckuii psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATYpa.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKEHOB, SP*-TUOPH IM3aIIUs
aTOMHBIX opOuTanel yriaepona, o- U m-cBA3U. CTpyKTypHas M reomMeTpudeckas
(umc-TpaHc-) uzomepusi. PU3nUEeCKUe CBOWCTBA aJKEHOB. XMMHMUYECKHUE CBOMCTBA!
peakUuu MPUCOECIUHEHHMS, 3aMEUICHUs] B O-II0JOKEHWE NpPH JIBOWHOM CBS3H,
nonumepusanuu 1 okucinenus. Ilpasnino MapkoBHukoBa. KauecTBeHHbBIE peaknnn
Ha J1BOMHYIO cBs3b. Cr10COOBI MOJIy4E€HNS U IPUMEHEHNE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHMSI 1 XUMUYECKUX CBOWCTB
CONPSIKEHHBIX TUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepusanus conpsxEHHbIX
nueHoB. CriocoObl MOTy4eHHs U IPUMEHEHUE aJIKaJIUeHOB.

Anxunbl. 'oMoI0rn4eckuil psiji alkMHOB, 001as GopMyiia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ AJIKMHOB, Sp-
ruOpuan3aius aTOMHbIX opOuTanen yriaepoaa. dusnueckue CBONCTBA AIKHHOB.
XHWMHYECKHE CBOMCTBA: pEAKLUU IPUCOECAUHEHNS, AMMEPU3ALUN U TPUMEPHU3ALIIH,
OKHcCJIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOINUX KOHIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHBIE peakMM Ha TPOiHYIO CBA3b. CIIOCOOBI MOJYUYEHUS U IPUMEHEHHE
QJIKUHOB.

ApomaTtnueckue yrieBoaopoasl (apeHsl). ['omosiornueckuii psii apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKyNbl OeH3osa. Pu3nueckue CBONCTBA apEHOB. XHUMHUYECKHE
cBOiicTBa O€H30Ja U €ro rOMOJIOrOB: PEAaKIMK 3aMeIleHUsI B OEH30IbHOM KOJIbLIE U
YIIEBOJAOPOJAHOM pajuKalle, PEakUUM NPUCOCIUHEHUS, OKHUCIECHHUE TOMOJIOTOB
oenszona. I[lpeacraBneHue 00 OpUEHTUPYIOLIEM JEWCTBUM 3aMECTUTENIeH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX PAIUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOIPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [Tonmumepuszanus cruposna. CriocoOpl NOdyYeHUs U
IPUMEHEHUE APOMATUYECKHUX YTIEBOAOPOJIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTaHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHsblil yronp u nmpoaykTsl ero nepepaborku. Crnocodsl nepepadoTku HedTu:



MEepEeroHKa, KPEeKUHT (TEPMUYECKHH, KaTaaTUTHYECKHil), pUMOPMHUHT, MHUPOJIHU3.
[TpoaykThl nepepaboTKH HEPTH, X TPUMEHEHNE B IPOMBILIIICHHOCTH U B OBITY.

['eneTnueckas CBsA3b MEXY PA3IMUYHBIMU KJIACCAMU YTIEBOAOPO/IOB.

DNEKTPOHHOE CTPOEHHUE TaJIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakumu
3aMElIeHUs TajoreHa Ha TUAPOKCOrpYIMy, HUTPOTPyHIy, LIHUAHOTPYMIY,
amuHorpynmy. J[leficTBue Ha TaJOr€HIPOU3BOJHBIE BOJHOTO W CIIMPTOBOTO
pactBopa mEnoun. B3zaumojeiicTBue AUrajgoreHajkaHoB C MAarHUEM U IIMHKOM.
[Tousitne 0 METaJJIOOPTaHUYECKUX COCIUHEHHUSIX. Hcnons3zoBanue
TaJIOTEHIPOU3BOIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE | TPU CHHTE3E
OpraHUYECKUX BEIECTB.

DKCHepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MPEBpaIleHU:
u3ydyeHue (U3NMYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaxkuuii yrieBoJOpOOB Pa3jIMUYHbIX KiaccoB (oOeciBeunBaHue OpPOMHON WM
WOJHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajus, B3aWMOJECHCTBHE AalETUIIEHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHapyKeHUE
yraepojia ¥ BOAOPO/ia B OPraHMUECKUX BEUIECTBAX, MOJYUSHHUE STUIICHA U U3yUEHUE
€ro CBOWCTB, 03HaKOMJIeHHE c KosuiekiusMu «Hed@Te» u «Yromwy, ¢ odpasnamu
IJ1aCTMAacC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKY] YIJIEBOJOPOAOB MU
raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaepxaniue opranuieckue coeJuHeHMs.

[IpenenbHbie OgHOATOMHBIE CcHUPTHl. CTpoeHHE MOJIeKyJd (Ha MpumMepe
MeTaHoJa W 9TaHona). ['oMonoruueckuit psg, oOmias Qopmyrna, U3OMepuUs,
HOMEHKJIaTypa u kimaccudukamms. Dusmdeckne CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHbie CBSI3M MEXKIYy MOJIEKYJIAMH CIHUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIECHUs], JAETUAPATALUH, OKHUCICHHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKMMHU UM  HEOPraHUYECKHMMH  KHUCJIOTaMHU.
KauectBeHHas peakius Ha OTHOATOMHBIE CIIUPTHL. J[€MCTBUE 3TaHOIA U METAaHOJa
Ha opram3M uenoBeka. CrmocoObl MOMy4YeHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpoctbie 3dupsl, HOMEeHKIaTypa U u3omepus. OCOOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — STUJICHIJIMKOIbL U ThulepuH. Puzndeckue u
XUMHUYECKUE CBOMCTBA: PEaKIMK 3aMEILICHUS], B3AUMOIEICTBUE C OPTAaHUYECKUMU U
HEOPTraHWYECKUMHU KUCJIOTAMHU, KaY€CTBEHHAs pEeaKI1si HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakiuii HyKiIeouIbHOTo 3amenieHus. JleiicTBue Ha
opranusMm 4enoBeka. CriocoObl MOTydYeHUs ¥ TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBLI MU
OenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KadecTtBenHwle peaknuu Ha Qenosn. TokcudHOCTh (heHoIa.
CrniocoObl osrydenust v npuMenenne penona. Genondopmanpaeruanas cMoa.

KapOoHuiibHbIE COETMHEHUS — alIbJIETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpynmbl. ['OMoOrHYecKue psiibl albIErHI0OB U KETOHOB, 00IIas
dopmyrna, mzoMepuss U HOMEHKJIaTypa. DU3WUYECKHUE CBOWCTBA QJIbJIECTUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJAETHIOB U KETOHOB: PEAKIUN TPUCOEAUHEHNS.
OxuciieHue anbJeru/ioB, KadyeCTBEHHbIE peakiuu Ha ajbaerusibl. CrocoObl
NOJIyYeHHS] U IPUMEHEHHUE AJIbJIETUI0B U KETOHOB.

OmHOOCHOBHBIE TIpe/IEIbHBIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. M30Mepus u HOMeHKIatypa. @u3ndeckue CBOMCTBA
OJIHOOCHOBHBIX MpPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3U MEXKAY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XUMUYECKUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuus dSTepuuKanMM, peaKkUud C YYacTHEM YIIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYypaBbMHOW KHUCIOTHL. [lOHSTHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENpPENEIbHBIX M apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTeny BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MaJbMUTHHOBAsA, OJEHHOBASA, JUHOIE8AS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI OMyYeHUsI U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['oMmonorudeckuit psin, obmas dopmyna, uU30Mepus U
HOMEHK/IaTypa. PU3NYECKHE M XMUMHUYECKHE CBOMCTBA: TUAPOIU3 B KHUCIOW U
HIEJIOYHOM Cpee.

XKupsl. Ctpoenne, pU3NIECKUE U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIH3 B
KHACTION M meno4Hoi cpene. OcoOEHHOCTH CBOMCTB KUPOB, COJEPKAILIUX OCTATKU
HEMNpPEEIbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpoIe.

MBpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mas xapakrepuctrka yrieBoaoB. Kinaccudukarus yriaeBogoB (MOHO-, Tu-
¥ mojucaxapunbl). MoHocaxapuapl: TIIIOK03a, (pyKTO3a, rajgakrosa, pubo3a,
ne3okcupru6o3a. Ou3nyeckue CBOMCTBA M HaXOXAeHUE B mpupoje. PoTOCHUHTES.
XHUMUYECKUE CBOMCTBA IIFOKO3bl: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbAETUIHOM
Ipyni, CIOUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpumeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajlbT0o3a U
JaKkTo3a. BoccTaHaBIMBaKOIIME U HEBOCCTAHABIMBAOILME AUcaxapuabl. [ napoaus
nucaxapunoB. HaxoxaeHnue B npuposae u npuMenenue. [lonucaxapuapl: kpaxmad,
INIMKOTEH W newnono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmania, TJIMKOT€Ha U
HEeUroNIo3bl.  DU3NYECKHe CBOWCTBA KpaxMajla W UEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THJIpOJu3, KaueCTBEHHas peakuus ¢ HOJOM. XUMHUYECKUE
CBOICTBa IEJUTIONO3bI: THAPOIU3, MoJydeHue 3¢upoB 1eutono3bl. [lonarue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



DKCHepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJICUCTBHE 3TAHOJA C HATPUEM,
OKHUCJIEHUE 3TUJIOBOTO CHUPTA B aJbJETU]l HAa pacKaJI€HHOW MEIHOU MPOBOJIOKE,
OKHUCJIEHUE S3TUJIOBOIO CHUPTA AUXPOMATOM Kajus (BO3MOYKHO HCIIOIb30BAaHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha aibAeTH/ibl (C TUIPOKCHIIOM
nuammuHcepeopa(l) u ruapoxcuaom meau(Il)), peakius riautepruHa ¢ THAPOKCUIOM
meau(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE
pacTBopa oKo3bl ¢ TuapokcuaoMm meau(Il), B3anmoneiicTBue kpaxmana ¢ HOJA0M,
pelIeHHEe DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «Crmuptel U (EHOMIBIY,
«Kap6ouoBbie KucI0ThI. CI0KHBIE YPUPHD).

A3oTcoep:kaniue OpraHuveckue coeTuHeHms.

AMMHBI — OpraHMYecKue MpPOU3BOJHbIE amMMuaka. Kiiaccudukanus aMuHOB:
amnpaTHIECKUe ¥ apOMATHYECKHE; TEPBUYHBIC, BTOPUYHBIC M TPETUYHBIC.
Ctpoenue Mmoiekyn, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (u3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alv(aTMueCKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWINPOBAHUE, B3aMMOJCHCTBHE MEPBUYHBIX AMHHOB C A30THUCTON KHUCIOTOM.
Conu anKuiIaMMOHHS.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4ecKoro psiga. CTpoeHne aHUInHa.
B3aumHoe BnusHHME Tpynnm aToMOB B MoJsiekyle aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakiuyd Ha aHWIMH. CrocoObl
NOJIyYeHUs] ¥ NpuMeHeHue anudaTtudeckux amuHoB. [loidyuyeHue aHuUIMHA U3
HUTPOOEH30171a.

AmuHokucIOThl. HoMenknaTypa u uzoMmepusa. OTAeabHbIE NPEICTABUTENH O
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Du3nuecKkue CBOWCTBA AMHUHOKHCIOT.
XUMHYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM@OTEpHBIX  OpPraHMYeCKHX
COCIMHEHMM, peakIusi MOJUKOHACHCAIMK, OOpa3oBaHUWE TMENTHIHOM CBS3U.
Bbuonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U TUAPOIIU3 NENTUIOB.

benku kax mpupomseie monumepsbl. [lepBuuHas, BTOpUYHAS W TpEeTUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUIIPOJU3, IEHATYypalus,
KaueCTBEHHbIE PEaKlUU Ha OCJIKH.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOpeHHE OEJIKOB B BOJE, JCHATyparus OEIKOB NMPU HArpeBaHUH, IBETHBIC
peaknuu Ha O€NKH, peNIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TcoieprKallie OpraHuYecKkrue coelMHeHus» U «Pacno3HaBaHue OpraHuYeCKUx
COCIMHEHUN).

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS.

OCHOBHBIC TOHATHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas



Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3AIUS U MOJTUKOHIECHCAIHS.

[Tonumepubie wmatepuansl. [lmacTmaccel  (MONMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPUJI, TOJUCTUPOJ, MOJUMETHIMETAKPUIIAT, MOJIUKApOOHATHI,
nonudTHIEHTepedTanar). Ytunuzanusa u nepepaboTKa IacTuKa.

DacTOMEPBI: HaATypaJbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTaMeHOBBIN, XJIOPOIPEHOBLIN, H30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypanpHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIAaBCaH).

[Tonumepsr CHEHUAIBHOTO Ha3HA4YCHUs (TedioH, KeBJjap,
AIIEKTPOIPOBOIAIIME MOJIUMEPHI, OMOpa3iaraeMble OJIUMEPHI).

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEBpalleHU:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE HSKCIEPUMEHTAIbHbIX 3ajad 1o Teme «Pacno3naBanue
IJIaCTMAcC U BOJIOKOH.

Pacuérurlie 3amayn.

Haxoxaenue MonekyiasipHOH (GOpMysbl OpPraHMYECKOro COEAMHEHUS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIUX B €I0 COCTaB, HAXO0XKIECHUE MOJICKYJISIPHOU
(opMyJIIbI OPraHUYECKOTO COETUHEHUS TT0 Macce (00bEMY) MPOTYKTOB CTOPAHHUSL, TIO
KOJIMYECTBY BeIlecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUM H/WUIU HUCXOMTHBIX
BEIIECTB, YCTAHOBJIECHUE CTPYKTYpHOU (OpMYJbl OPraHMYECKOro BelllecTBa Ha
OCHOBE €r0 XMMUYECKUX CBOMCTB WJIM CIOCOOOB IMOJIYYE€HHUS, OMpPEICICHHE J0JIU
BBIX0/1a IPOJAYKTA PEAKLUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3el MPU U3YYEHUN OPraHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSATHH, TaK W TIOHSATUH, MPUHATHIX B OTACIBHBIX IMpEAMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (PakT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukauus, HaONIOJCHUE, HU3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEILIECTBA, (PU3MYECKHE BEIUYUHBI, €IUHUIIBI W3MEPEHHs, CKOPOCTh, IHEPrusi,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Owocdepa, wmeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOTPOdHBIM THUI TUTAHHS, OpOKEHHE,
dboTocuHTE3, nObIXaHWE, OENKH, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMEeHTHI.



['eorpadusi: nmosne3Hbie HCKOMaeMble, TOIIUBO.
TexHonorus: MNHIIEBbIE TMPOAYKTH, OCHOBBI pAlMOHAIBHOTO MHUTAHUS,
MOIOLIUE CPEJICTBA, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aToMHBIX saep. Xumudeckuid aneMeHT. M3oronsl. CtpoeHune
AJIEKTPOHHBIX O0OJIOUEK aTOMOB, KBAHTOBBIE YMCJIA. DHEPreTUUYECKHE YPOBHU U
notypoBHU. ATOMHBIE opOuTanu. Knaccupukanus XMuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue 3IEKTPOHOB MO ATOMHBIM  OPOUTANISM.
DneKTpOHHbIE KOH(UTYpaIlM aTOMOB 3JIEMEHTOB MEPBOrO—4ETBEPTOrO NEPUOAOB
B OCHOBHOM M BO30YXIEHHOM COCTOSTHUM, 3JIEKTPOHHBIE KOH(QUIYpPALlMH HOHOB.
DIIEKTPOOTPULIATENIHOCTbD.

[lepnognueckuit 3akoH U Ileproguyeckas cucrema XMMHYECKUX DJIEMEHTOB
J.M. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHa W Ileproandeckoil CUCTEMBI
XUMUYECKAX DJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX U CIIOKHBIX BEIIECTB M0 IPYIIIAM U IEpHOo1aM. 3HAUEHUE NEPHOIUIECKOTO
3akoHa J[.11. MeHneneena.

XnAMHUYecKass CBA3b. BHIBI XMMHMYECKOW CBS3M: KOBAJICHTHAs, WOHHAs,
MeTamueckas. MexaHu3sMbl 00pa30BaHUSl KOBAJIEHTHOM CBs3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN. DHEPTHs U JJIMHA CBsI3U. [10JsIpHOCTD, HANIPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBA3U. KparHbeie cBsa3u. BonoponHas CBA3b.
MeXMONEKYIISIPHBIE B3aUMOICUCTBUSL.

BasleHTHOCTE W BaJCHTHBIE BO3MOYKHOCTH aToMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEpPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHeHUsAX. COCcTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUU.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

Bemectsa  MOJIEKYJISPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHsA.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. MictuaHbie pactBopsl. [IpencraBienne o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIpaXEHHsS] KOHLEHTPALMM pPacTBOPOB:
MaccoBas J10JI BEIllecTBa B pacTBOpE, MOJIIpHAs KOHIEHTpauus. HacelieHHsle n
HEHACBIIICHHBIE PACTBOPBI, PACTBOPUMOCTb. KprcTamoruaparsl.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BellecTB. TpuBHAIbHBIC
HAa3BaHMs OTIEIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccuduxaiys XuMAYeCKUX peakiuii B HEOPraHWYECKOM W OpraHUYeCcKou
XUMHH. 3aKOH COXPAHEHUSI MAacChl BEIIECTB; 3aKOH COXPAHEHUs W NMPEBPALICHUS
DHEPrUU MPU XUMHUYECKUX peakuusix. TermnoBble 3((PEeKThl XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW PEaKInH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHbI€ U reTeporeHHbie peakuuu. Katanus n katanu3aTtopsl.

OOpatumbie U HeOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecre. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. (DakTOpbl, BIUSIONIME HA TOJIOKEHHE XHUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHUEHTPAIMN BELIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuueckas aucconmanus. CuibHble W cla0ble  3JIEKTPOIUTHI.
Crenenp auccounanuu. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHasi,
miesioyHas. Bonopoaueiii nmokaszarens (pH) pactBopa. I'maponu3s coneil. Peakunn
MOHHOT'O OOMEHA.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHHS.
OkucnuTeENh W BOCCTAHOBHUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
BaxxHeiilline OKHMCIMTEINM W BOCCTAHOBUTEIW. MeTOoN 3JEKTpOHHOro OalaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpAICHUN:
pa3lIoKEHHE TEPOKCHIA BOJOPOJA B IMPUCYTCTBUM KaTalIM3aTopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEeaKIMii MOHHOTO 0OMEHa, OIpe/iesIeHHe
Cpelbl PacTBOPOB C MOMONIBIO WHIMKATOPOB, W3YYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpOB Ha CKOPOCTh XWMHUYECKOW PEAKIMW M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumus.

[Tonoxxenne HeMeTawioB B [lepuoauyeckoi cucteMe XMMUYECKUX AJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOeHHUS nX aTomMoB. DuU3MYecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAILIOB (Ha IpUMeEpe KUCIOPoia, cepbl, hocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJIJIaMU U HEMETAJJIAMU, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ mapuabl. TonnuBHbIE
DJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupojie, crmocoObl MofydeHwus, (pusudeckue u
XAMUYECKUE CBOMCTBA. ['amoreHoBOAOpOAbl. BaxkHenne KUCIOpOACOIepKaIIne
COEIMHEHMs rajgoreHoB. JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTYyYEHUs
rajnoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble ¥ TPOMBINIIEHHBIE CIOCOOBI MONTYYCHUS
KUCI0poaa. PU3NYecKue U XUMHUYECKHME CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA H
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJY4YEHHS, (PU3UUECKHE WU
xumuueckue cBoiictBa. CepoBogopond, cyiabduasl. Oxcun cepwi(IV), okcun
cepri(VI). CepHucTast u cepHasi KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIIOTHL. [IpuMeHeHue cepbl U €€ COeIMHEHN.

Azor. Haxoxxaenue B mpupoje, CHOCOObl TMONydeHUs, (QU3NYECKUE WU
XUMHUUYECKUE CBOMCTBA. AMMMAK, HUTpUbl. OKcuabl a3oTa. A30THCTAst U a30THAs
KHUCIIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI MOTy4YeHUs, (U3UYECKUE U
xumudeckue cBorctBa. Dochuapl u dochun. Oxcunsl dochopa, docdopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. docdopHbie
yao0peHus.

Yrinepon, HaxoXIeHHWE B NOpUpPOAE. AJUIOTPOMHBIE  MOIUDUKAIUN.
duznueckne W XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciotra u e
coJid. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpriMeHeHne MpOCThIX BEUIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COEIUHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl ModydeHus, (pusmdeckue u
xumuyeckue cpoiictBa. Okcun kpemuusi(IV), kpemHHeBass KHUCIIOTa, CUIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeqnHeHui. CTeKI0, €ro NoJiy4YeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoanveckoil cCuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOCHHOCTH CTPOCHHSI JJICKTPOHHBIX O0O0JIOYEK aToMOB MeTayioB. OOmme
¢usznuyeckue cBoicTBa MeTawioB. I[IpuMeHeHne MeTayioB B OBITY M TEXHUKE.
CruiaBel METAIIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsbkeHuil MertamioB. OOmme  crnocoObl
HOJIYYECHUS METaJJIOB: TUAPOMETAILTYPIus, NUPOMETAILTYPIus,
anekrpomeraiutyprusi. [lonartue o koppo3uu MetamioB. CrocoObl 3aluThl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MeramioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u xanuii: nomydyenue, Gu3n4ecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHU.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileprognyeckoil cuctemsl
XUMUYECKUX BJIEMEHTOB. Maruuii u KaiblMil: mosydyeHue, (u3M4ecKue u
XUMHUYECKUE CBOWCTBA, NPHUMEHECHHUE IMPOCTHIX BEIIECTB M HUX COCAUHECHUI.
JKécTKkocTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

AJroMuHUN: noNydYeHne, PU3nIecKkue 1 XUMHUYECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIeCTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.



OO6miass  XapakTepucTHKa MeTa/uioB 1MoOouHblXx mnoarpynn  (b-rpymm)
[leproguyeckol CHCTEMbI XUMHUYECKHUX AJIEMEHTOB.

Pu3znuecKue U XUMMUYECKHE CBOMCTBA XpOMA U €ro coeanHEeHUil. OKCUIbl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCIIUTEINIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

@u3znyecKkue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHMHI.
Baxwuetimue coenunenuss wmapranna(ll), wmapranua(IV), wmapranma(VI) wu
mapranua( VII). IlepmManranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIIbI,
runpokcunl u conu xene3a(ll) u xeneza(Ill). [Tonydenue u npumMeHeHne xkenesa u
€ro CILIaBOB.

du3nyeckre 1 XUMUYECKUE CBOMCTBA MeIU U €€ coenquHeHui. [lomydyenue u
MPUMEHEHUE MEJIU U €€ COCAUHEHUM.

[[uuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA U €r0 COCINHEHUM.

OKCIEpUMEHTAIbHBIE METOJBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
u3ydyeHrue o0OpasloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xkene3a, MarHus B
KHCJIOPOJIE, M3Yy4YEHUE KOJUIeKIMU «MeTalibl W CIUIaBbD», B3aUMOJICHCTBUE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOPAMH KHCIOT U
HIeJI04Yeid, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJJIOB, B3aUMOJEHWCTBUE THUIAPOKCUIOB AOMUHUS M IHUHKA C
pacTBOpaMH KHUCIIOT U HIEJOYEH, PEIICHUE IKCIEPUMEHTAIbHBIX 3a/1a4 MO TeMaM
«Tanorensl», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUND,
«MeTtanibl TIaBHBIX TOATPYIID», «MeTaibl TOOOYHBIX MOATPYII.

XuMHUSA U KU3Hb.

Ponb xuMuu B o0ecnieueHnn yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
0 Hay4YHBIX METO/IaX MMO3HAHUS U METOJIOJIOTUH HAYYHOTO uccienoBanus. Hayunsie
NPUHIUIBI OpTraHu3alii XUMHYECKOTO MPOU3BOACTBA. [IpOMBIIIIEeHHbIE CTIOCOOBI
MOJIYYeHHUS] BaXXHEHIIMX BEIIECTB (HAa MPUMEpE MPOU3BOJICTBA aMMHAaKa, CEPHOU
KHUCIIOTHI, MeTaHoa). [I[pOMBIIIIIEHHBIE CIOCOOBI MOTYYEHUS METAIIJIOB U CILJIABOB.
XHUMUYECKOE 3arpsi3HEHUE OKPY KaIOIIeH Cpeibl U €ro mociiencTBus. Poap XxumMuu B
o0ecreYeHN N SHEPreTUHIECKON 0€301MacHOCTH.

Xumusag ©  300poBbe 4enoBeka. JlekapcTBeHHble cpencrtBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.

XuMus TUILIYA: OCHOBHbIE KOMIIOHEHTHI, MUILIEBbIE 100aBKU. Poiib XxuMuu B
o0ecreyeHny MUIIeBON Oe30MacHOCTH.



Kocmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUs MPENnapaToB OBITOBON XMMUU B IOBCEIHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM XO03siicTBe. OpraHndecKue U MUHEPATbHBIC YI0OPEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIIMOHHBIE MAaTEpUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuaisl aiis 351ekTpoHukd. HanotexHomoruu.

Pacuétnblie 3anaumn.

Pacuérter: Maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MACCE UM 00BbEMY OJTHOTO U3 YIACTBYIOIIHNX B PEAKIIHH BEIECTB, MACChI
(00BEMa, KoIMYeCcTBa BEUIECTBA) MTPOIYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00bEMA, KOJIMUYECTBA BEIIECTBA) MPOJYKTa PEaKLUU, €CIIH OJHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACIEHHOM MACCOBOW JOJIEH
PacTBOPEHHOIO BEMIECTBA, MACCOBOU JIOJIM ¥ MOJIIPHOM KOHLIEHTPALIMK BELIECTBA B
pacTBope, JOJIM BBIXOAA IPOIYKTA PEAKLINUN OT TEOPETUUECKHA BO3MOMKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanust ~ MeXIpeAMETHBIX  CBsA3€d MpU  U3YyUYCHUH  OOmer
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
00X €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U TOHATHH, MPUHATHIX B OTIEIHHBIX
IpEAMETax €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (PakT, runoresa,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

duznka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, JHEPI€TUUECKUN YPOBEHB, BEILIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHHUE BEIEeCTBA, WJEalbHBIM ra3, (usnyeckue
BEJIMYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPIHsl, Macca.

buonorus: knerka, opranusM, 3KocucTemMa, onochepa, MeTaboan3M, Makpo- U
MUKPOAJIEMEHTBI, O€NKHU, KUPBI, YIIIEBOJbl, HYKICUMHOBbIE KUCIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ OTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHoorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUIYPIHs, CTPOUTEIbHBIC
MaTepHUalibl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, MHILEBAsI MTPOMBIILICHHOCTD,
dbapmaneBTUUYECKast IPOMBIILJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX
penapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, AJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10
YUYEBHOMY TIPEJIMETY « XMW S»
Ha yriyOoJIEHHOM YPOBHE CPEIHEro 0011ero oopa3oBaHus

JIMYHOCTHBIE PE3YJIbTATbBI

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOJOM B CTPYKTYypE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUA NpeaMeTra «XHUMUsSD» Ha YPOBHE CPEIHErO
obOmero oOpa3oBaHUS BBIACICHBI CIEAYIOIIME COCTABIISIIONINE: OCO3HAHUE
00yJaronmmMucs POCCHUHCKONW TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAaMOONPEIEIICHUIO; HATUYME MOTHBALIUU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOUIMXCSl PYKOBOICTBOBATHCA
OPUHATBIMA B OOIIECTBE TMpaBWJIaMHW W HOPMaMU TOBEICHUS, HAJINYHE
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE pPE3yNbTAaThl OCBOEHUA MpPEAMETa «XHUMHS» OTPAKAKOT
c(hOPMUPOBAHHOCTh OTBITA I[IO3HABATEJILHOW W MPAKTUYECKOM JAESTENbHOCTU
00ydJaronmxcsi B MpoIecce pean3aiii 00pa3oBaTeIbHON NEATeTLHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD  OTPaXKarOT
c(OpMUPOBAHHOCTh OINBITA [IO3HABATEJILHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcsi B Mpoliecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBaKEHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLMAIBbHBIX HOPMax W NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEIHPHOCTH MPU CO3TaHUH YUECOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUU XUMUYECKHUX
DKCIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YICOHOU NeATEILHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCJIEIUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHHUSI K TPOIIECCY TBOPYECTBA B OOJIACTHM TEOPUU U MPAKTUYECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUSA TOTO, 4YTO JAHHBbIE HAYKH €CTh PE3YJIbTAT
JUTNTENIBHBIX ~ HAOMIOJEHNH, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MIOCTOSTHHOTO TPy/Aa YYEHBIX U IPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHAIN3E
uH(OPMAITUH O IEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJECHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIUNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMSI MOCIIEICTBUN
IOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOirofieHusT TpaBWJl OE30MacCHOTO OOpalieHHs] ¢ BeUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM ACATEIBLHOCTH;

NOHUMAaHUSl LEHHOCTH TpPaBWI HMHAMBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HaHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

S) TPy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JpPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aJad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIOISIM TPyJAa U pe3ysbTaTam TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAIbHOH TpPACKTOPHH
oOpa3oBanusi, Oyayuield npopeccuu U peanu3aludd COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeObHOCTEH 001IeCcTBa;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHMA:

HKOJIOTUYECKU LEIEeCO00Pa3HOr0 OTHOILICHUS K TPHUPOJEe KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKUX MpoOJeM, BIHSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE TPUPOAHON U COLMAIBHON CPEABL;

OCO3HAaHHS HEOOXOAMMOCTH WCIOJB30BaHUS JIOCTHIKEHUH XUMHUHU Ui
pELIeHNs BOIPOCOB PAIMOHAIBHOTO MPHUPOIOIOIb30BAHUS;



AKTUBHOTO HENPUATUS JEUCTBUH, TMNPUHOCAIIMX BpPEH OKPYKAKOLIEH
IPUPOIHON cpelie, YMEHHS IMPOTrHO3UMPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JIEHUCTBUN U MPEIOTBPAILATD UX;

HAJIMYKS PA3BUTOTO 3KOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIBITA NEATEIIBHOCTH DKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UJCOJOTUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33PEHNS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEeICTaBICHUS 00 OKPYXAloIIeM MHUpPE Kak O €JUHCTBE MPUPOJIBI M YEJIOBEKa, B
NMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUHU NpoOJieM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOSKJAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHH JUII  COBPEMEHHOM
LIABWIN3ALMU: B €€ TYMAaHUCTUYECKON HAITPABICHHOCTH U BaYKHOM POJIM B CO3/JaHUH
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B pEIICHUU TJI00AJbHBIX MpoOIieM
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, THUILEBOU U
HKOJIOTMYECKON O€30IMacHOCTH, B Pa3BUTHH MEIUIMHBI, O0OECHEYEHUH YCIIOBUMN
YCIICITHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHON KU3HHU KaKJOTO YJieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
noJiy4aeMble 3HAHUS JJI aHaJIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIETo MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUSI JieslaTh 000CHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE HAay4HBIX (DAKTOB U HMEIOITUXCSI JAHHBIX C €TI0 MOTYyUYCHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS IS
penieHust npoOJieM B peabHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENbCKOMN NEATEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHMUIO, K AaKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyAa B pas3lIMUHBIX cepax MmpodeccuoHalIbHON
NEATEIIBHOCTH.

METAINPEIMETHBIE PE3YJIbTATHI
MeTanpeMeTHBIC pe3yIbTaThl OCBOCHHS MPOTpaMMBbI 10 XMMHHU Ha YPOBHE
cpeaHero o0IIero 00pa3oBaHus BKIFOYAIOT:



3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYy4aIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHUSA, OTPa’Kalollne
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUUPUKY METOJIOB IO3HAHUSA,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BELIECTBO, SHEPIrusl, SIBJIICHUE,
IPOILIECC, CUCTEMa, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, ucclieloBaHue, HAO0IEeHUEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble y4eOHbIe NIeWCTBUS (IIO3HABATEIbHbIE, KOMMYHUKATUBHbBIE,

PETYJISTUBHEBIE), o0ecrneunBaroIne dbopmupoBanue GYHKIIMOHATBHOM
IPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00yUYaloIuXCs;
CIIOCOOHOCTh oOyJaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCHUIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JICUCTBUS B MO3HABATEIBHON U COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YyJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYJISTHBHBIMU
EUCTBUSIMU.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€ /1eiicTBUS

1) 6a30Bble JJOrHYecKue JeMcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aAKTyalU3UpoBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIEATh IENN JeATebHOCTH, 3a/JaBas MapaMeTphl M KPUTEPUU WX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

WCIIOJI30BaTh TPU OCBOCHUM 3HAHUN MTPHUEMBI JIOTUUECKOTO MBIIUICHHUS:
BBIJICNIATh XapaKTEpHbIE MPU3HAKU TOHSATHI M YCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIME MOHITHS JIJIsl OOBSICHEHUS OTIENbHBIX (PaKTOB U
SIBIICHUI;

BBHIOMpPATh OCHOBAaHUS W KPUTEPUH JIs KJIacCH(PUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHaBJIMBAaTh MPUYMHHO-CIECCTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE pPaCCYKIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PAcCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

IPUMEHSTH B MPOIIECCE MO3HAHMS UCIIOJIb3yEMble B XUMHUHM CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TIPEOOPA30OBLIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUT
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUYecKast popMyJsia, ypaBHEHHE XUMHUECKON peakiuu
— TIPU PEIICHUH YYEOHBIX MO3HABATENBHBIX W MPAKTHYECKUX 3a7a4, MPUMCHSTH
Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS UIsSl BBISBICHUS XapaKTEPHbBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a30BbIe HCCJIE0BaTEIbCKHE NeiliCTBUSA:



BJIaJIeTh OCHOBaMHM METOJIOB HAayYHOTO TO3HAaHUS BEUIECTB M XMMUYECKHUX
peakuuii;

(dbopMyIHMpOBaTh LENU U 33/1a4H UCCIIEJOBAHNUS, UCIIOJIb30BaTh MIOCTABICHHbIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CY>KICHHIA;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOIIOJATh 32 XOJ0M
Ipolecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OopMyIupOBaThH
0000111eHUS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIECOBAHMUS,
COCTaBJIATH 0OOCHOBAHHBIN OTUET O MPOJIeNIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOHW HMCCIEeN0BATEIbCKOW M MPOEKTHON
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a1a4, IPUMEHEHHUIO PA3TUYHBIX METOOB
TIO3HAHUSI.

3) pabora ¢c nnopmanueii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HMH(pOpManuu (Hay4yHO-
NOMyJIsSIpHAasl JUTepaTypa XHUMHUYECKOTO COJAEpKaHMs, CIPABOYHbIE MOCOOHUS,
pecypcsl HTepHeTa), aHamu3upoBaTh UHOOPMALMIO PA3TUYHBIX BUAOB U (HopMm
IpeCTaBICHUS, KPUTUYECKH OLICHUBATh e JIOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJBI MIPHU MOUCKE U
orOope wuH(pOpManuu, HEOOXOAUMOM [ BBINOTHEHHS Y4YeOHBIX 3a7ad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTs ONBIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  HPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BATh HAYUHBIN S3bIK B KAUECTBE CPEICTBA NP paboTe C XMMUYECKON
uHpOpMaLrel: TPUMEHSITh MEXIpeaMeTHble ((pu3nueckue M MaTeMaTHYecKue)
3HaKU U CUMBOJIBI, (hOpMyIIbl, a00peBUaTYpbl, HOMEHKIIATYPY:;

UCTOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIIATHOCTH.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE TeCTBUA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa WU/UITH
JUCKYCCHH, BBICKA3bIBATh HJIeH, GOPMYIHUPOBATH CBOM MPEIJIOKECHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOHN 3a/1a4u;



BBICTYIIaTh C TMPE3CHTAIUCH pe3yIbTaTOB ITO3HABATCIBHOW JCSATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO MJIM COBMECTHO CO CBEPCTHUKAMH TP BBITIOJIHCHUH
XUMHUYECKOTO IKCIICPUMEHTA, MPAKTHUECCKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aln y9eOHOTO POEKTa, U (POPMYITHPOBATH BBHIBOIBI
10 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3WIMNA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHCHUSIMH.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYIIECTBIIATH CBOK I03HABATEIbHYIO
NEeATEIbHOCTh, OmIpeness €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBaTh IMpejlaraéMblii aJrOpuT™M JACUCTBHI Mpu
BBIMIOJTHEHUH YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3p(PEeKTUBHBIA CHOCOO MX pElIeHHs C Y4YETOM IIONY4YEHMs] HOBBIX 3HAHUI O
BEIIECTBAX U XUMHUECKUX PEAKLIUX;

OCYLIECTBIATH CaMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaau3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl M0 XUMUU Ha yriyOJI&éHHOM
YpOBHE Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus BKIIOYAIOT CIICIU(PUIESCKUE IJIs
yueOHoro npeameTa «XUMHs Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI JEHCTBHI 1O
OCBOEHUIO, MHTEPIPETALUU U IPE0OPa30BaHUIO 3HAHUM, BUJIbI AESITEIBHOCTH IO
IOJyYEHUIO HOBOTO 3HAaHUS WU TNPUMEHEHUIO 3HAHUN B Pa3IUYHbIX Y4EOHBIX
CUTYalUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XUMHEN. B
nporpaMmMe IO XHMHHM THPEIMETHBIE PE3yJbTaThl MPEACTABICHBI [0 ToJaM
U3Y4YCHHUS.

10 KIIACC

[IpeameTHBIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUNA: O MECT€ M 3HAYEHMH OPTraHUYeCKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ POJu B 00ECIEUEHWH YCTOMYHMBOIO
pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JaHUU HOBBIX MaTEpUasOB,
HOBBIX HUCTOYHHUKOB SHEPruH, B o0ecnieueHnn paloHaIbHOIO
IPUPOJIONIOIb30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJI0BeKa, a TAK)KE IKOJIOTMUECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBbIO
Y IIPUPOJIHOM CpenE;

BJIAQJICHUE  CHCTEMOH  XUMHMYECKMX  3HaHMWi, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHATUS — XUMUYECKUHM 3JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs



obojiouka aroma, s-, p-, d-aToMHBIE OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAM3alMs aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEIIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENeT, (PYHKIIMOHATbLHAS
Tpymma, paaukai, CTPYKTypHbIe (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTpuyeckKas,
ONTHYECKasi), M30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- M a30TCOJEPKAIINE OPraHUYECKUE COCTUHEHHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS; TEOPHUM, 3aKOHBI
(nepuoanueckuii 3akoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpalICHUs] DHEPrUM TMPU XUMHUYECKHX PpEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUU, MHUPOBO33PCHUECKHE 3HAHWS, JICKAIIUE B OCHOBE
MOHUMAHUS IPUYNHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHU; MPEICTABICHUS O
MEXaHU3MaX XUMHUYECKUX peakluuid, TEPMOJAMHAMHYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB U PYIII aTOMOB B
MoJIeKyIaxX (MHAYKTUBHBIM U Me3oMepHbIN 3 dexTol, opueHTanTsl I u 11 pona);
(baKkTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJIYYEHUU U OE30MaCHOM
WCIIOJIb30BAHUY BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECCKOU
JeATEIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BO/ICTBA METaHOJIa, MepepadbOTKU HEDTH);

c(hOPMUPOBAHHOCTh YMEHUH: BBIABIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABINBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OIMCAHUHU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCMHEHNUI;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BCIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMI U PACKPBIBaTh UX CYUIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIIEHUS
AJIIEKTPOHHOIO 0OajiaHca »dTUX peakluil, peakiii HOHHOro OOMeHa MyTEéM
COCTABJICHHS MX TMOJIHBIX M COKPANIEHHBIX HOHHBIX YPABHCHHI;

W3TOTABIMBATH MOJCINA MOJIEKYJI OPTaHWYECKHUX BEIIECTB JJISl WILTIOCTPAIlUN
UX XMMHUYECKOIO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHMI: yCTaHaBIMBATh MPUHAIJIEKHOCTh U3YYEHHBIX
OPTaHWYECKHUX BEMIECTB IO HX COCTaBy M CTPOEHUIO K ONpEaeIEHHOMY
KJIACCy/Tpynme COeAWHEHWH, JaBaTh WM Ha3BaHHWS [0 CHUCTEMAaTHYECKOU
HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE HAa3BaHUS IJIsI OTIAEIBHBIX
IpeICTaBUTENIe OPraHUYEeCKUX BEIIECTB (ITUIICH, alleTHJICH, TOJIYOJ, TJIMLEPHUH,



ATWICHIJIMKONb, (eHOoN, (opManbIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, NMAaJbMUTUHOBASL KUCIIOTHI,
IJIMIMH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWJIUH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpyTHUE);

chOpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYEeCKUX COCJIMHEHUSX (KOBAJEHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBS3b);

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh IOJOXKEHUS TEOPHUH CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa /st 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTePU30BaATh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHUYECKHME CBOMCTBA THUIIUYHBIX MPEACTABUTENEH pa3IUYHBIX KIJIACCOB
OpPraHMYECKUX BEIIECTB: aJIKaHOB, IMKJIOAIKAHOB, AJIKEHOB, aJIKaJIM€HOB, AIKUHOB,
apoOMaTHYECKUX YTJIEBOJOPOJIOB, CIUPTOB, alIbJETHJIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCTUHEHUNW M AMUHOB,
aMUHOKHUCIIOT,  O€NKOB, yIJeBOJOB  (MOHO-, JHU- M  TOJIUCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIHMi C HCIONb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTb HAa KOHKPETHBIX MpPUMEpPAX
XapakTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPTaHUUYECKUX COEAUHEHUM OT
KpPaTHOCTH ¥ THUIIa KOBAJCHTHOM CBS3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYIIIl aTOMOB B MOJIEKYJIax;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
CBhIPBs (HE(PTh, MPUPOIHBIH ra3, yrojb), CIIOCOOBI €ro MepepadoTKH U MPAKTUIECKOE
PUMEHEHHUE TTPOYKTOB NEpPepadOTKU;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHS — HAOJIOIEHNUHU, U3MEPEHUH, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(pea’JbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSATH OCHOBHbBIE OTIEPALIUH MBICIIUTEIILHON
NEeSATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000OIleHHEe, CUCTEeMAaTH3alHIo,
BBISIBJICHHE TPUYMHHO-CIIECTBEHHBIX CBSI3€H — JUIsl M3YYEHHSI CBOICTB BEILIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUU: BBISBIATH B3AaUMOCBA3b XUMUYECKUX 3HAHUU C
MNOHATUSMUA U TPEJICTABICHUAMH JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJis
0osee OCO3HAHHOTO MMOHUMAHMS CYIIHOCTH MAaTepUalbHOIO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOW XUMHUHU A OOBSICHEHUS U
IPOTHO3UPOBAHMS SIBIICHUHN, HIMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;



c(hOpMUPOBAHHOCTh YMEHUM: TPOBOAUTH PACUETHI 10 XUMUYECKUM (POpMyIam
U YpPaBHEHUSAM XMMHYECKUX DPEAKIUWA C UCMOJIb30BAaHUEM (PU3NYECKHX BEIHYUH
(Mmacca, 00OBEM ras3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHUIO XUMHUYECKON (HOpMYIbI
BEIIECTBA TI0 U3BECTHHIM MACCOBBIM JOJISIM XHUMHYECKUX AJIEMEHTOB, TIPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AaHAIM3UPOBATh U OLICHUBATh
C TIO3UIMNA  DKOJOTUYECKOW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOW U
IPOU3BOICTBEHHOM JIEATETLHOCTH YETIOBEKA, CBSI3aHHOM C mepepaboTKON BEIIECTB,
WCITOJIH30BATh MOJYUYEHHBIE 3HAHUS I IPUHITHS TPAMOTHBIX PEIICHUH mpobiemM
B CUTYaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M TPOBOIUTH
XUMUYECKANU DKCIEPUMEHT (TOJIy4eHHE W W3yYEHHUE CBOMCTB OPTaHUYECKHX
BEIIECTB, KAYECTBEHHBIE PEAKIMH YTIIEBOJOPOJAOB PA3IUYHBIX KJIACCOB U
KHUCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOIIOJEHUEM IPABUII
0e30macHoro OoOpallleHus ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh IENh HWCCIEAOBAHMS, MPEACTABIATh B Ppa3nudHON  (popme
PE3yNbTATHl SKCIIEPUMEHTA, aHATTM3UPOBATh U OIEHUBATH UX JIOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJr0/1aTh MpaBUiia HKOJOTHYECKU I11€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYJIOBOM NEATEIHHOCTH B IEJIIX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOIICH
MPUPOTHON CPEbl U JOCTHKEHUS €€ YCTOMYHNBOTO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHYECKOTO JCWCTBUS HA J>KHBBIE OPTaHU3MBI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAs cMbIch nokazarens [TK;

aHAJIM3UPOBaTh 11€J1eCO00PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
IIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TIOJNBH3a;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYIIECTBIIATH II€JICHANIPABICHHBIA TTOWCK
XUMUYECKON MH(MOpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTeparypa, CpeicTBa MaccoBoi nHpopmanuu, IHTepHeT U apyrue), KpUTUYECKU
aHAIM3UPOBATh XMMUUYECKYIO HH(POpPMAILINIO, TepepadaThiBaTh €€ U UCIOJIH30BATh B
COOTBETCTBHUH C IMOCTABJICEHHOM yueOHO 3a1ayeil.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHaJIbHOM E€IUHCTBE MHpAa,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBICHUI NPHUPOAbI, O MECT€ M 3HAYEHUU
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleYeHUU yCTOWYMBOIO



pa3BUTHUSI, B pEIICHUU MPOOJIEM SKOJOTHYECKON, DHEPreTUUeCKON M IHUIIECBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHUH PAlMOHAIBHOTO MPUPOAOINOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOMIEH KyJIbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XWMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIUE MOHIATUS — XUMUUECKUM JJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
DJIEKTPOHHAs 000Jiouka aTroma, S-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpHaM3aIus aTOMHBIX OpOuWTajei, HOH,
MOJIEKYJa, BaJICHTHOCTh, JJEKTPOOTPHUIIATEIBLHOCTh, CTENEHb  OKHCIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAas, WOHHAas, MeTaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PpEIIETKA, XUMHUYECKash peakuus, pPacTBOP, 3JIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DSJIEKTPOJUTHYECKAs JUCCOLMAIUS, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOH AddekT
XUMHUYECKON peakIiu, CKOPOCTh XMMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AJICKTPOIUTHYCCKONU IUCCOLMAIUHU, MEePUOIUIECKUIMA
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBPAIIECHUS] SHEPTUU MPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU SI3bIK
XUMHUH, MUPOBO33PEHUYECKIE 3HAHUS, JICKAIIIME B OCHOBE TOHUMAaHUS IPUUUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBIICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEIllECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX;
NPEACTABICHUSI O MEXaHU3MaX XUMHUYECKUX pEaKlHil, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHMUS, O XMMHUYECKOM PaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJIOIMYECKHE CBEIICHHMS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U O€30MacHOM UCIOJIb30BAaHUU BOKHEUININX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOW JCSATEIBHOCTH YEIOBEKa, OOIMMX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO MTPOU3BOJICTRA;

c(hOPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOIINE TOHATHUS TPU
ONUCAaHUKM HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIB30BaTh XUMHYECKYIO) CHMBOJIMKY JIJIS
cocTaBjieHHs: (OopMya  BEIIECTB W  YpPaBHCHUH XUMHYECKHX  PEaKIIHH,
cuctematudeckyto HoMeHkIaTypy (IUPAC) u TpuBHalibHbIE HA3BAaHUS OTIACIBHBIX
BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHSI ONIPEICIISATh BAJICHTHOCTh U CTCTICHh OKUCIICHUS
XHMHYECKUX DAJIEMEHTOB B COCIMHEHMSX, BUJI XMMHYECKON CBs3M (KOBaJCHTHAs,



WOHHAs, MEeTaJUInyecKas, BOJOpPOAHAs), THUI KPUCTAIUIMYECKOW  pemETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
BUJIa XMMHYECKOM CBSI3M WM TUINA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIN W
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pPa30BaHMs KOBAJIGHTHOU CBA3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(PUIIMPOBATH: HEOPTaHUYECKHE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKLIMU MO PA3IMYHBIM MPU3HAKaM (YUCIIy U COCTaBY
pearupyromux BEIIeCTB, TEMJIOBOMY 3(QQEKTy peakiHH, U3MEHEHHIO CTEeHeHeu
OKHCJIEHUSI 3JEMEHTOB, OOpPaTUMOCTH, YYAacTHIO KaTalu3aTopa H JIpyrue);
CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHWS W KPHUTEpUU I Kiaccuukanuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAMYECKOro 3aKoHa /.
N. MenaeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (DYHKITUU;

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuognueckoit CHUCTEMBI .. Menaeneena, HCTIOJIB3YSl HOHATHS
(QHEPTETHYECKUE YPOBHU», «IHEPTETUYCCKHE MOMYPOBHU», «S-, pP-, d-aTOMHBIE
opOHuTanu», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHHS aTOMay;
OOBACHITh 3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB XMMHUYECKHUX BJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomam U rpynnaMm Ilepuognueckoun cucremsr JI. U.
MenneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB JIEMEHTOB HA OCHOBE CTPOCHMS UX
AIIEKTPOHHBIX 000JIOYEK;

cOpMUPOBAHHOCTh ~YMEHHM: XapakTepu3oBaTh (OMUCHIBaTh)  OOIIME
XMMHYECKHME  CBOMCTBA  BELIECTB  PA3JMYHbIX  KJIACCOB, MOATBEPKAAThH
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BELIECTBAMU C
IIOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

cOpPMUPOBAHHOCTh YMEHHUSI PAaCKpbIBaTh CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPECTBOM COCTaBJICHUS SJIEKTPOHHOro OallaHca
ITUX pPEaKIUW; peakuuid HOHHOro OOMEHa MYTEM COCTABJIICHHS WX TMOJHBIX U
COKpAaIllIEHHBIX  HMOHHBIX  ypaBHEHWM;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHUS);

cOpPMUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUUYECKUX PEAKUUNA C Y4ETOM HX DHEPIETHUYECKHUX XAPAKTEPUCTHUK, XAPAKTEP
U3MEHEHHSI CKOPOCTH XHMMHUYECKOW pPEAKUMH B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMHUYECKOTO PAaBHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHiun Jle [larense);

chOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeXalume B OCHOBE IMPOMBINUIEHHOTO MOJIYYEHUsS CEPHOM KHCIIOThI, aMMHUaka,



o0lllMe Hay4yHble NPUHIMIBL XUMUYECKUX IPOU3BOJCTB; II€I€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOLLICHHS PUCK-TI0JIb34;

c(hOPMUPOBAHHOCTh BJIAJICHUSI CUCTEMON 3HAHWH O METOAAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPUPOABI — HAOMIOICHNE, W3MEPEHHE, MOJEINPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPHU SKCIEPUMEHTAIILHOM MCCIEA0BAHUN BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHM, WMEIOIMHUX MECTO B MPUPOJE,
MPaKTUYECKOHN JEATEIbHOCTH YEI0BEKA U B IOBCETHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00JIe€e 0OCO3HAHHOTO MOHUMAaHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(hOPMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACYETHl: C HCHOJIB30BAaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEUIECTBA B PACTBOPE» U «MOJIIPHASI KOHIEHTPALUS;
Macchl BelIeCTBa WM 00bEMaA rasza 1o M3BECTHOMY KOJMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PeaklMU BEHIECTB; TEIIOBOTO 3(ddekra
peaKkuuy; 3Ha4€HUs BOJOPOIAHOTO IOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEeHbIO TUCCOLMALMU; Macchl (00bEMa, KOJIMYEeCcTBa BEIIECTBA)
IPOJAYKTa PEAKLUUHU, €CIH OJHO W3 HMCXOJHBIX BEIIECTB JAHO B BUJIE pacTBoOpa ¢
OTIPEICIEHHOM MacCOBOM J0Jiel PacTBOPEHHOIO BEIECTBA WJIM JAHO B M30BITKE
(MMeeT mpUMecH); J0JU BbIXOAa MPOAYKTA PEAKINH; 00BEMHBIX OTHOLIEHUHN T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENHHO IUIAHUPOBATh M TIPOBOIUTH
XUMUYECKAA  DKCIIEPUMEHT  (MPOBEACHHE  peakuuid  HMOHHOro  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpedbpl pPacTBOPOB BEIIECTB C IOMONIbI0 HHAMKATOPOB, HU3Y4YEHUE BIHSHUS
pa3NMyHBIX  (PAKTOPOB HA CKOPOCTb XMMHYECKOM  peakluu, perieHue
HKCHEPUMEHTANbHbIX 3afad 1o TemaM «Mertammb»y u  «Hemeramis»y) ¢
coOII0ICHUEM TpaBUJI 0€30IaCHOr0 OOpAaIIeHHs C BEIIECTBAMHU M JIaOOpaTOPHBIM
obopynoBanueM, GOpMyITHPOBATH LIETb UCCIIEIOBAHNUS, IPEICTABIIATH B PA3TUYHON
dbopme  pe3ynbTaThl  AKCHEPUMEHTa, AaHAJIM3UPOBaTh U  OLEHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH: COOTIOIATH MPABHIIA MTOTH30BAHUS XUMUUECKON
nocynoi u jabopaTopHeIM O00OpyJZOBaHWEM, OOpaIlleHUs C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSMU MO BBIIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIEeJIecO00pa3HOTro IMOBEAEHUS B OBITY M TPYAOBOU
JEATEIIbHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3J0POBbs, OKPYXKAIOIIECH MPUPOTHOM
cpeabl M JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCUYECKOT'O JIEUCTBUSI HA KUBBIE OPraHU3MbI ONPEIAEIEHHBIX HEOPTraHUYECKUX
BEILIECTB, MOHMMAas cMbIci nokazarens [IJIK;



c(OPMUPOBAHHOCTh YMEHHW: OCYIIECTBIIATh II€JICHAIIPABICHHBIM TOUCK
XUMHUUYECKON MH(OpPMAIIMU B Pa3IMYHbIX UCTOUYHUKAX (Hay4Has U yueOHO-Hay4Has
JaUTepaTypa, CpelIcTBa MaccoBOM nHpopManuu, MHTEpHET U ApyTrue), KpUTUUECKU
aHAJIM3UPOBATh XUMUUECKYI0 HH(OpMaIINIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUH C IMOCTABJIEHHOMN yueOHO 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Iij:')] HanmeHnoBaHnue pa3je/ioB  TeM POrpaMMBbI Beero Kontpoabhbie  [IpakTudeckue " ;::)Q;I;(Tn;;;e})lme
padoThI padoThI pecypebr
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHUH
1.1 IIpenmer opranndeckoit xumuu. Teopust CTpoeHUs ]
opranunyeckux coeannennit A. M. byrineposa
Wroro no pazneny 8
Pa3nen 2. YraeBoaopoabl
2.1 [IpenenbHbIe yIiIeBOAOPOAbl — AIKAHBI, IUKJIOAIKAHbI 5
2.2 HenpenenbHble yrieBoOpOIbL: AJIKEHBI, AJIKAAUEHBI, aJIKUHbI 14 1
2.3 ApomMaTudecKkue yriieBoAopo bl (apeHbl) 8
2.4 [IpupoHbIE HCTOYHUKH YTIIEBOJIOPOIOB M MX MepepadboTka 4
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
Hroro no pazgeny 35
Pazgea 3. Kucaopoaconepskanue oprann4eckue coeJuHeHust
3.1 Cnuptel. ®enon 11 1
39 KapOoHunbHble COeMHEHUS: allbJeTUIbl U KETOHBI. 11 1
) Kap6onoBsie kucnotel. Cioxabie 3Quphl. Kupsl
3.3 VYrneBonanl 9 1
Hroro no pazgeny 41
Pasznea 4. A3oTconeprkaiye OpranHuyecKkue coeIuHeHus
4.1 ‘ AMHHBL. AMUHOKHCIIOTHL. benku 12 1 2
Hroro no pazgeny 12
Pasznea S. BbicokoMoOJIeKy/JIsIpHbIE COeIMHEHUS
5.1 ‘ BBICOKOMOJIEKYJISIDHBIE COCITMHEHUS 6 1
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3 6




11 KJIACC

KoJsmnuecTBo 4acoB JJIeKTPOHHbIE
I‘yi HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Beero Koutpoabnbie IIpakTuueckue 06 If:::g;ggg;;e;“ e
padoTsI padoThbI pecypebr
Paszgea 1. Teoperuueckue 0CHOBbI XUMHUM
Ctpoenue atoma. [leproguueckuii 3aKoH U
1.1 IIepuoanueckast cucteMa XuMHUYECKUX dieMeHToB JI. M. 9
Menneneena
1.2 Crtpoenue BemecTBa. MHOTOOOpa3ue BEMIECTB 11 1
1.3 XUMHUYECKUE peakiuu 19 1 3
Hroro no pazgeny 39
Pasznea 2. Heoprannueckasi XumMusi
2.1 Hewmerans 31 1 3
2.2 MerTanbl 23 1 2
Hroro no pazgeny 54
Pa3nen 3. Xumus v :Ku3Hb
3.1 ‘ Merozpbl TO3HAHKS B XUMUHU. XUMUS U KU3Hb 9 ‘
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 ‘ 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
[
Iy;[ Tema ypoka Beero  KoHTpoabuble  TIpakTuueckue n3€j:1?nﬂ oﬁg:;l:)l::f;rszﬂ
padoThI padoThI bIe pecypebl
1 IIpenmer u 3HaYeHUE OPraHUYECKON XUMUH, IIPEICTABICHUE 1
0 MHOT000pa3uu OpraHuYecKuX COeTUMHEHUN
DJeKTPOHHOE CTPOCHUE aToMa yriepoja (OCHOBHOE U
2 | BO30YXIEHHOE COCTOsIHUS ). BaleHTHBIE BO3MOXHOCTH 1
aToMa yriepoja
XuMHYeCcKas CBS3b B OPraHUYECKUX COEINHEHUSX.
3 MexaHu3mbl 00pa3oBaHus KOBAJIGHTHOW CBSI3HU, CIIOCOOBI 1
paspbiBa CBs3EH
4 Teopus cTpoeHHsI OpraHM4eCKUX coequHeHn A. M. 1
bytneposa
Bunbl n3omepun: cTpykTypHasi, IpOCTPaHCTBEHHAS.
5 | DnektpoHHBIE 2P(PEKTHI B MOJIEKYJIaX OPraHUYECKHX 1
COEeTMHEHUN
6 [IpencraBienue o kKnaccuPpUKaMM U CUCTEMATHYECKas 1
HoMeHkJarypa (IUPAC) oprannyeckux BEIECTB
7 | Knaccuduxanus peakiuii B OpraHM4ecKoi XUMHUN 1
8 Cucremarusanusa 1 0000IIeHNE 3HAHUN 110 TEME 1
AJTKaHBI: TOMOJIOTHUECKHH psijI, o0mas Gopmyia,
9 | HOMEHKIJIaTypa U U30Mepus, JJIEKTPOHHOE U 1
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
10  ®usnyeckre U XMMUYECKHE CBOMCTBA aJIKAHOB 1
11 Haxoxnenne ankanos B mpupoze. CriocoObl MOTydeHus U 1

MPUMCHCHHUC AJIKAHOB




[uknoankansl: o0mast popmyrna, HOMEHKIATYpa U

12 uzomepusi, 0COOCHHOCTH CTPOCHUSI 1 XUMUUYECKHX CBOWCTB,
CIOoCcOOBI TOyYEHUs! U IPUMEHEHUE
Pewenne pac4€THbBIX 3a/1a4 HA ONPEACIICHUE MOJIEKYIISIPHOU

13 (bopMyJIIbl OPraHUYeCcKOro BEIECTBA M0 MACCOBBIM J0JSIM
aTOMOB 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB.
Cucremarusanusa 1 0000IeHNe 3HAHUN 110 TEME
AJIKEHBI: TOMOJIOTHUECKHH psijI, o0mas Gopmyna,

|4 | HOMEHKIATypa, SIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHune Mosiekya. CTpyKTypHas U [IHUC-TPaHC-U30MepHs
AJIKEHOB

15 Pu3nyecKue 1 XuMHYECKHE CBOMCTBA aJIkeHOB. [IpaBuio
MapkoBHHKOBA

16 = CrnocoObl moay4deHus U MPUMEHEHHUE aJTKEHOB

17 [IpakTueckas paQOTag\@ 1 o teme "Ilonyuenue atuiena u
U3YYEHHE ero CBOMCTB

18 Pemenue pacu€THbIX 3a/1a4 Ha ONPEAEIECHNE MOJIEKYJISIPHOM
(opMyIIbI OPraHMYECKOTO BEIIEeCTBA

19 AnKkaueHbl: CONpsHKEHHBIC, U30JIUPOBAHHBIE,
KyMynupoBaHHble. OCOOEHHOCTH 3J€KTPOHHOTO CTPOEHUS

20  XWUMHUYECKHE CBOMCTBA COMPSIKEHHBIX JUECHOB

21 | CrmocoObl moJTydeHHs ¥ MPUMEHEHHE aJIKaIMCHOB
AJKUHBI: TOMOJIOTHYECKHH psif, o0mas ¢popmyna,

22  HOMEHKJATypa, SJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYII, PU3NUECKHE CBOWCTBA

23 XuMu4ecKue CBOMCTBA aIKUHOB

24  KauecTBEHHbIE PEAKIIMHU HAa TPOMHYIO CBSI3b

25  CnocoObl MosTy4eHHs U IPUMEHEHUE aJIKHHOB

26 Pewenne 3anad: pac4€Tsl 10 YPaBHEHUIO XUMUYECKOU
peakuuu

27 | Cucremaru3anus 1 0000IIEeHrE 3HaHUII 10 TEME




ApeHbI: TOMOJIOTHYECKUH psijl, oOrmmast popmya,
HOMEHKJIaTypa. DIEKTPOHHOE B MTPOCTPAHCTBEHHOE

28 CTpOEHHUE MOJIEKYJI OEH30J1a U TONIyoa, UX (pu3ndecKue
CBOMCTBA

29  XuUMHYEeCKHe CBOMCTBA apEHOB: PEAKIIUH 3aMEIICHUS

30 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMU TPUCOEIUHEHHS,
OKHCIIEHHE TOMOJIOTOB OeH301a

31 | Oco0GeHHOCTH XMMHUYECKHX CBOWCTB CTUPOJIA

3 Pemenue pacu€THbix 3a/1a4 Ha ONPEAEIEHNE MOJIEKYJISIPHOU
(dbopMyJIbl OPraHUYeCcKOro BEIIECTBA

33 | Cnoco0bl NOTy4eHus ¥ MPUMEHEHHE apEHOB

34 I'enernueckas CBsI3b MEKAY Pa3IMUHBIMU KJIaCCAaMH
YIJI€BOIOPOIOB

35 Pac4étpl o ypaBHEHUAM XUMUYECKUX PEAKIIHIA.
Cucremaru3zaius u 000011eHHE 3HAHUN TI0 TEMe

36 | Ilpuponansiii ras. IlomyTHble HeQTIHbIE ra3bl

37 | KameHHBIH yroib U IPOIYKTHI €T0 MepepadoTKH

38 Hedtb 1 ciocoOs1 e€ nepepadotku. [Ipumenenue
MIPOJIYKTOB TIepepabOTKH HEPTH

39 I'eneTnueckas CBsI3b MEKAY Pa3IMUHBIMU KJIaCCaMH
YIJI€BOIOPOIOB

40 ["anoreHonpou3BOAHBIE YTIEBOAOPOIOB: SJIEKTPOHHOE
CTPOEHHE; pEaKLIMK 3aMELIEHHS TajJoreHa

41 JlelicTBHe mieno4Yen Ha TaJIOreHIIPOU3BOIHBIE.
B3anMonelicTBie TUrajoreHajJkaHoB ¢ MarHUEM U IIMHKOM

42 ?I/ICTeMaTI/BaHI/ISI 1 000011IeHHE 3HAHUH TI0 pa3aeny

Yrunesopopoas!”

43  KoutponbHas pabota no Teme "YriaeBomopoast"”
[IpenenbHBIE OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUH P/,

44  obmas ¢popmyia, CTPOCHHE MOJICKYIT, U30MEpHSI,

HOMEHKJIaTypa, Kiaccudukanms, pu3ndeckre CBOMCTBa




45

XUMHYEeCKHE CBOMCTBA MPEACIIbHBIX OJHOATOMHBIX CIIUPTOB

46  CnocoObl MOJTy4eHHs U IPUMEHEHUE OJHOATOMHBIX CITUPTOB

47 [IpocTeie 3¢upbl: HOMEHKIATYPA U U30MEPUs, 0COOCHHOCTH
(bu3NYECKUX U XUMHYECKUX CBOMCTB

48 MHoOroaToMHbI€ CIIUPTHI: ITUIECHTIIUKONb U TJIMIEPUH, UX
dbuznYecCKre 1 XUMUIECKIE CBONCTBA

49 CriocoObI MOTy4eHUS ¥ TPUMEHEHUE MHOTOATOMHBIX
CIIUPTOB

50 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3UYECKHe CBOMCTRA.
ToxcnuHOCTh (heHoa

51 Xwumudeckue cBOiCTBa (heHOIa

52 CnocoOsl moydeHus U IpuMeHenne Genomna

53 [IpakTnueckas '[')a60Ta No 2. PerieHne 3KciepruMeHTaTbHBIX
3agad 1o Teme "CrupTsl ¥ heHob"

54 | Cucremarm3anus 1 0000IIeHNEe 3HAHUH TI0 TEME
ATnbAeTuabl U KETOHBI: JIEKTPOHHOE CTPOCHUE

55  kapOOHWIBHOM IPYIIIBI; TOMOJOTHYECKHE PSIBI, 00IIIast
dbopMyIa, n3oMepusi U HOMEHKIIaTypa

56 Anbaeruibl ¥ KeTOHbI: (U3NYECKUE CBOWCTBA; PeaKI[uu
MPUCOSTNHCHHUS

57 Peakmiu okuceHHs 1 KaUECTBEHHBIC PEAKINH alTbACTHUIIOB
U KETOHOB

58  CnocoObl MOTy4YeHHUs aabJIETHI0B U KETOHOB

59 OaHOOCHOBHBIE NpefieNibHbIe KapOOHOBbIE KUCIIOTHI,
0COOCHHOCTH CTPOCHHUS UX MOJICKYJI

60 N3omMepust 1 HOMEHKIATypa KapOOHOBBIX KHCIIOT, UX
(bu3nYecKue CBOMCTBa

61 XUMHYECKUE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

62 Oco0eHHOCTH CBOICTB MypaBbHHOM KHCIOTHI.

MHuoroo0pa3ue KapOOHOBBIX KHCIIOT




OcoOeHHOCTH CBOWCTB: HEMIPEIEIbHBIX U apPOMATUYECKHX

63  kapOOHOBBIX, JUKAPOOHOBHIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BEICIINX KaPOOHOBBIX KHCIIOT

64 | TlonsaTue 0 NPOU3BOJHBIX KAPOOHOBBIX KUCIOT

65 | Cnoco0Obl MOTy4eHUs M MPUMEHEHHE KapOOHOBBIX KHCIOT

66 CrnoxHble 3(hUpbl: TOMOJIOTUYECKHA psill, 001mas Gpopmyia,
U30MEpHsI U HOMEHKJIATypa

67 ®u3MYECKHe U XMMHUYECKHE CBOHCTBA A3(hUpOB
Pemenne pac4€THbBIX 3a1a4: 110 YPABHEHUIO XUMUUYECKOU

68  peakuuu, Ha ONpenesIeHNe MOJICKYJIAPHON (HOPMYJITBI
OpPraHMYECKOI0 BEIIECTBA

69 [IpakTueckas '1')a60Ta Ne 3. Pemenue skcriepuMeHTaIbHBIX
3anmay o Teme "KapO6oHoBbie KuCIOTh. CiioxHBIE dPupb!"

70 JKupsr: ctpoenue, pu3nvecKue 1 XUMHUIECKHE CBONCTBA
(ruaponus)

71 OCOOEHHOCTH CBOWCTB JKUPOB, COAEPIKAIINX OCTATKH
HEeNpPeIeNbHbBIX KUPHBIX KUCIOT. JKupbl B Ipupoie
MpbIia Kak coJId BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe

72 | nevictBue. [IoHATHE O CHHTETUYECKUX MOIOLIUX CPEACTBAX
(CMO)

73 I'enernueckas cBsA3b yIriI€BOJOPOAOB U
KHCJIOPOJICOIEPKAILIUX OPTaHUYECKUX BELIECTB

74  Pacu€Trhl O ypaBHEHUSIM XUMHUUYECKUX PEAKIUH

75 | Cucremarnsanus 1 0000IIeHre 3HaHUI 110 TEME

76 OO0mras XxapakTepucTHUKa YIJIEBOIOB U Kilaccupukanus
YIJI€BOJOB (MOHO-, JIU- ¥ TIOJIUCAXAPHU/IbI)

77 MoHocaxapuabl: GU3NUECKUE CBOMCTBA U HAXOXKICHUE B
npupojie

73 [TprMeHeHue TIII0KO03bl, €€ 3HaUeHUE B )KU3HEACSITEIbHOCTH

opranusma




I[Hcaxapw:[blz caxapo3a, MaJiIbTO3a U JIaKTO3a. Haxoxnenue

7 B IIPUPOJI€ U IPUMEHEHHUE TMCaXapUI0B

20 [Tonucaxapuabi: CTPOEHHE MaKpOMOIEKYJL, buznueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

81 | IlonsaTue 06 MUCKYCCTBEHHBIX BOJIOKHAX

22 Pemienne pacueTHbIX 3a/1a4 Ha ONpPEACIICHUE JT0JIM BBIXOAa
MPOAYKTA PEaKIIUU OT TEOPETHUECKH BO3ZMOKHOTO

83  Cucremartuzamnus 1 00001IeHHEe 3HAHUH TI0 pa3zieny

’4 KonTtponsHas pabora o Teye "Kucnoponconepxaiue
OpraHMYEeCKHEe COeTUHEHUS
AMUHBIL: KTaccuuKaIys, CTpPOSHUE MOJICKYJI, 00IIas

85 | dopmyna, u3omepusi, HOMEHKIATypa U (PU3NIECKHe
CBOMCTBA

86  Xumuueckue CBOMCTBA anrpaTHIECKUX aMUHOB

g7 JAH%FHHZCTpOGHHeaHHHHHa,OCO6€HHOCH{XHMHHGCKHX
CBOICTB aHMITMHA

38 Crioco6bI mostyueHus 1 NpuMeHeHHne annpaTHIECKUX
aMHUHOB

89 AMUHOKHUCIIOTHI: HOMEHKJIATypa U u3omepus, pu3ndeckue
cBoiicTBa. OTNIENbHBIC MPEICTABUTENN O-AMUHOKHUCIIOT

90 XuMHyecKre CBOMCTBA aMUHOKHCIIOT, UX OHOJIOTMYECKOe
3HaueHue aMHHOKHUCIOT. CHHTE3 U THIPOJIN3 TENTH IOB

91  bBenku Kak NpUPOIHBIE MOJIUMEPHL; CTPYKTYPHI OEIKOB

92 | Xumudeckne cBOMCTBa OEITKOB
A30TcoepKallre reTepoluKINUYEeCKIE COeTUHEHUS.

93 | HykJieMHOBBIE KHCIIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib
[IpakTudeckas padora Ne 4. Pemenue sKkcriepruMeHTaIbHBIX

94  3amad no teme "A30TcoaepKaliue OpraHn4YecKue

coenuueHus"




[IpakTudeckas padora Ne 5. Pemenue skcrepruMeHTaIbHBIX

95 3aaa4 o teme "Pacno3HaBaHre OpraHUYECKUX COEAUHECHUI" 1

9% KoHnTtposbhas padoTa mo Te'I:/Ie "A3oTcoaepKalime 1
OpraHUYECKUE COCAMHEHUS
OCHOBHbIE OHITHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX

97  coeauMHEHMI U METOJbl UX CHHTE3a —II0JIMMEpH3aIus U 1
MOJIMKOHICHCAITUS

98  Ilmactmaccel. YTuiauzanus v nepepadoTka IIacTHKa 1

99 DJ1acTOMEpPBI: HATYPAJIbHBI CHHTETUYECKHUE KAyUyKHU. 1
Pe3nna

100 BonoxkHa: HatypalibHbl€, UCKYCCTBEHHbIE, CHHTETUUYECKHE. 1
[TomuMepsl cielanbHOTO Ha3HAUYEHUS

101 [IpakTnueckas '[')a60Ta No 6. PerieHne 3kciepruMeHTaIbHBIX 1
3aj1a4 1o Teme "Pacno3HaBaHue MaacTMacc U BOJIOKOH"

102 O060011eHNe U cUCTEeMaTU3alUs U3YYEHHOT0 MaTepraia 1mo 1
TeMme "BbICOKOMOJNIEKYIIApHBIE COCTUHEHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJsmnyecTBo 4acoB JJIeKTPOHHBbIE
Ne aTa udpoBbie
/i Tema ypoka Beero Konrpoabubie = [IpakTuueckue 1/13?11 CHUS oﬁg a;l:)l; ATeaLH
padoThI padoThbI bIe pecypebl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUN JIEMEHT. 1
M3oTtonsl
) CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC 1
qucia
3 Knaccudukanmst XaMuaeckux 31eMeHTOB (s-, p-, d-, f- 1
HJIEMEHTBI)
4  PacnpezneneHue 3J€KTPOHOB IO ATOMHBIM OpOUTAIISIM 1
5 DNeKTPOHHBIE KOH(DUTYpAITUU AaTOMOB JIEMEHTOB B 1
OCHOBHOM H BO30YXJIEHHOM COCTOSTHUU
6 DNEeKTPOHHBIE KOH(DUTYpAITUU HOHOB. 1
DJIEKTPOOTPULIATEITLHOCTD
ITepuonnueckuii 3akoH u [leprnonnueckas cuctema
7 XUMHYECKHX 31eMeHToB /1. 1. MeHpaeneeBa, CBA3b C 1
COBPEMEHHOM TEOPUEN CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
8  2IEeMEHTOB U 00Pa3yeMbIX MU MPOCTHIX U CIOXKHBIX 1
BEIIIECTB T10 TPYyMIaM U TepHoiaM
9 Cucremarusanusa 1 0000IIeHNE 3HAHUA 110 TEME 1
Buapl xumuyeckoi cBs3u. MexaHu3Mbl 00pa30BaHUs
10  xoBaneHTHOM cBsi3u. BomopoaHas CBA3b. 1
MeXMOJIeKyIISIpHBIE B3aUMOJICHCTBUSA
BanenTHOCTE M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b
11 neKTpOHHOMN CTPYKTYphl MOJIEKYJ C UX T€OMETPUUECKUM 1
CTPOCHHEM
12 [IpencraBiaeHust 0 KOMIUIEKCHBIX COEAMHEHUSX: COCTAB U 1

HOMEHKJIaTypa




BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

13 Turbl KPUCTATUIMYECKUX PENIETOK U CBOMCTBA BEIIECTB

14 ITonsTue o nucnepcHeix cucteMax. [Ipencrapienue o
KOJUIOUIHBIX PACTBOpPAX

15 Hctunnble pacTBOPHI: HACKHIILIEHHBIE U HEHACKIILICHHbIE,
pactBOpuMOCTh. KpucTtammorunaparsl

16  CriocoObl BeIpa)KeHUS KOHIICHTPAIIMH PacCTBOPOB

17 Pemenue 3az[atq C I/ICHOJ‘IBSOBaHI'/'Ie%\'/I HOoHATHH "MaccoBas )
JI0JIsl paCTBOPEHHOTO BeriecTBa'", "MOJIsIpHast KOHIICHTPALIHS

18  Krnaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIEeCTB

19 | Cucremarusanus 1 0000IIEHNE 3HAHUI IO TEME
Kontponbnas padota mo temam "CtpoeHue aToma.

20 ITepuoanueckuii 3axoH u [lepuoanueckas cucrema
xumudeckux dneMenToB . 1. Menneneesa", "Crpoenne
BeriecTBa. MHOrooOpasue BemiecTs"

Knaccudukanus XuMU4eCKUX peakiyii B HEOPraHMYeCcKon 1

11 OPraHMYECKON XUMHH. 3aKOH COXPAHEHHUS MacChl BEIIECTB;
3aKOH COXPaHEHUs U MPEBPAILCHHS YDHEPTUU TIPU
XUMUYECKHUX PEaKLUsIX

2 Tennosie 3 PEKTH XUMHUUECKUX PEaKITHH.
TepMOXUMHUUYECKUE YPAaBHEHHUSI

23 Brruucnenus no ypaBHEHHUSIM XUMHYECKUX PEAKIIUN U
TEPMOXHUMHUYECKUM YPaBHEHUSIM

24 CKOpOCTh XMMHUYECKOH pEaKlMH, €€ 3aBUCUMOCTb OT
pasznuuHbIX (pakTopoB. Karanus u katanuzatopsl

25 T'oMOreHHBIE U TETEPOTreHHBIE PEAKIIUHI

26 [TpakTrueckas padota Ne 1 mo teme "BnusHue pa3nudHbIX
(hakTOpOB Ha CKOPOCTh XMMHYECKOH peakimu”

27 OOpaTtumbie 1 HEOOpPATUMBIE peaKui. XUMHUECKOe
paBHOBecHE

8 [TpakTrueckas padota Ne 2 o teme "BnusHre pa3nudHbIX

(GhakTOpOB Ha MOJOKEHNE XUMUIECKOTO paBHOBeCHS"




OnexTponuTHyeckas auccorpanus. CUibHbIE U ciaaldble

29 31eKTponuThl. CTEeNeHb JUCCOLUAIIUN !

30 HNonnoe npousBenenne Boabl. Cpeaa BOAHBIX paCTBOPOB. 1
Bonoponusiit nokasarens (pH) pactBopa

31 I'maponus coneit. Peakuuu, npoTekaromuye B pacTBOpax |
3JIEKTPOJIIUTOB

3 [TpakTuueckas padota No 3"110 Teme "XUMHUYECKUe peakiuu 1
B PaCTBOPAX AJIEKTPOIUTOB

33 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeakuK. BaxkHelnue |
OKHUCJIMUTEIN U BOCCTAHOBUTEIH

34 | MeToJ 3NEeKTPOHHOTO (3JI€KTOHHO-MOHHOTO) Oaslanca 1

35  DnexTpoJiu3 pacTBOPOB U PACILJIABOB BEILIECTB 1

36 | Pemenwue 3a1a4 pa3au4HbIX TUIIOB 1

37 | Pemenue 3a1a4 pa3aIu4HbIX TUIIOB 1

38 E:I/ICTGMaTI/IBaLII/ISI 1 0000IIeHIE 3HAHMIA TI0 TeMe 1

XuMHUYecKue peakun"

39 | KonTpoawsHas pabota 1mo teme "XuMudeckue peakiuu" 1
[Tonoxenue Hemeramno B [leproanueckoit cucreme

40 | xmmumdeckux 3reMmeHToB J1. 1. MenneneeBa 1 0COOCHHOCTH 1
cTpoeHus uX aToMoOB. DU3nUecKre CBOMCTBA HEMETAIIOB

41 AmoTponus HEeMeTauIoB (Ha IpUMEpPE KUCIOPOa, CEPHI, 1
dbocdopa u yriaeposa)

42 Bonopona: monyuenue, puznueckrue 1 XMMUIECKHE CBOMCTBA. 1
I'mopuaet

43 lanmorensl: HAXOXIEHHUE B IPUPOJE, CIIOCOOBI OTyUYEHHUS, 1
dbuznyeckue 1 XuMHU4Yeckre CBOMCTBA

44 I"anorenoBoiopoabl. BaxkHelne Kucaopoacoaepxaiime 1
COEIMHEHUSI TAJIOT€HOB

45 JlaGopaTopHbIe U IPOMBIIIICHHBIE CIIOCOOBI TOTyYEHHUS 1

rajoreHoB. [ [puMeHeHune rajloreHoB U UX COCTMHEHUN




[TpakTudeckas padora Ne 4. Pemenue sKkcriepruMeHTaIbHBIX

46 " "
3a7a4 1o tTeMe "I aioresn!
Kucnopon: nabopaTopHble ¥ MPOMBIIIIEHHBIE CTIOCOOBI

47  nomydenus, GU3NYECKHE U XUMHUUYECKHE CBOMCTBA. O30H.
[IpuMeHneHne KUCIopoia U 030Ha

48 | Okcuabl U MEPOKCUIBI

49 | PemeHue 3a7a4 pa3jauyHbIX TUIIOB

50 Cepa: Hax0XXJICHHE B PUPOJIC, CITOCOOBI MOTyUSHUS,
¢du3nueckrue 1 XUMHYECKHE CBOMCTBA

51  CepoBomopo, cynbhuIbl

57 KI/Icvnopoz[coz[e?mamne coenuHeHUs cepbl. OCOOCHHOCTH
CBOMCTB CEpHON KHCIIOTHI

53 IIpakTrueckas 'I')aGOTa N<_)"5. Pemienne skcriepuMeHTAIBHBIX
3aga4 no teme "Cepa u e€ coequHeHus"

54 A30T: HaXO0XJACHHUE B IPUPOJIE, CITIOCOOBI TOJTYICHHS,
dbuznyecKre 1 XUMUIECKHE CBOMCTBA. AMMUAK, HUTPUIBI

55 KI/IConpOl[COI[szKaH.II/Ie coequHeHus azora. OcoOEHHOCTH
CBOMCTB a30THOW KHCIIOTBI

56  IlpumeHeHHe a30Ta M €r0 COCTUHEHUN. A30THBIC yI0OpEHUS

57 ®dochop: HaAXOXKIEHHUE B IPUPOJE, CIOCOOBI OTyUEHUS,
bu3ndeckue u xumMuieckue croiicta. ®ochuapl u hochun

53 Oxkcuapl hochopa, pochopcoaepxaniue kucaoTsl. Comu
dbocdopHO KHUCTOTHI

59 [Mpumenenne docdopa u ero coenunenunii. PochopHbie
yaoOpeHus

60 [IpakTnueckas '[')a60Ta No 6. Pelienne 3kciepruMeHTalIbHBIX
3ajga4 o Teme "A30T u pocdop u ux coequHEeHUS"
Yriepoa: Hax0XkIeHUE B IPUPO/IE, ATUIOTPOITHBIC

61  wmomudukanum; puznUecKre 1 XUMUYECKHE CBOMCTRA,

[IPUMEHEHHE




Oxcun yrnepona(Il), okeun yrinepona(IV), yronsHas

62 KHUCJI0Ta U €€ COJIA

63 | Pemenue 3aga4 pa3iM4yHbIX TUIIOB

64 Kpemunii: HaxoXxaeHHe B IPUPOJE, CIIOCOOBI TTOJTyICHHS,
buznYecCKre 1 XUMUIECKIE CBONCTBA

65  Oxcun kpeMuusi(I1V), kpeMHUEBasI KUCIOTA, CUITUKATHI

66 [Ipumenenne kpemHus u ero coenuHenuii. CTekIo, ero
MOJTyuY€HUE, BUJIbI CTEKIIa

67  Pemenue 3a1a4 pa3IuyHbIX TUIIOB

68 CucremaTtu3zanus u 0000IIeHIE 3HAHUI TT0 TeMe
"Hemerassr"

69  KontpoasHas pabora mo teme "Hemeramisr"

70 AHanmm3 pe3yabTaToB KOHTPOJBbHON paboThI, KOPPEKIIHS
OmrO0oK
[Tonmoxenune metamios B [lepuoauueckoil cucreme

71 | xumuuyeckux 371eMeHTOB. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB METAJIIIOB

7 Ob6uwme ¢usznyeckue cBoiicTBa MetawioB. [lpumeHenne
METAJIJIOB B OBITY M TEXHUKE

73 | CnuaBbl MeTasuioB. Koppo3ust MeTamioB

74 | Pemenue 3a1a4 pa3aIu4HbIX TUIIOB

75 DIEKTPOXUMHUECKUH psijl HanpsDKeHUH MetaioB. O0mue
CHoco0bI MOJTYyYEHHUS] METAJIIOB
OO0m1as XxapakTepucTUKa MeTauioB [A-Tpymms

76 IIepuoanueckoii cucTeMbl XUMUYECKUX JIeMEeHTOB. Harpuit
Y KaJIUi: TToydeHue, GU3ndecKue 1 XMMHUIEeCKUEe CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX COSAUHEHUN
OO6mras xapakrepucTika MetayioB [IA-rpynmst

77 Ilepuoauyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB. Maruui

U KaJIbLUI: TTosTyueHne, GU3n4eckue 1 XUMHUECKUe
CBOMCTBA, MPUMEHEHHE MIPOCTHIX BEILECTB U UX COCIUHEHUN




78 | JKé&cTkocTb BOJBI U CMIOCOOBI €€ YCTpaHEeHUs

79 ATIOMUHUE: TIoMy4YeHHe, (PU3NIecKre U XUMHIECKUE
CBOICTBA, TPUMEHEHHUE

R0 AmMdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHHSI,
TUAPOKCOKOMIUIEKCHI aTFOMUHUS, UX IPUMEHEHHE

81 | Pemenwue 3a1a4 pa3au4HbIX TUIIOB

]2 [IpaxTuueckas padora Ne 7. Pemenue skcriepuMeHTaIbHBIX
3a7a4 1o tTeme "MeTauibl M1aBHBIX oArpynim"

]3 OO0mmast xapakTepuCcTHKa MeTauIoB o0ouHbIX moarpyn (b-
rpynn) [leproaudeckoi CHCTEMbl XUMHUYECKUX 3JIEMEHTOB

’4 Pu3nuecKkue 1 XUMUYECKUE CBOMCTBA XpOMa U €ro
COEIMHEHUH, UX TPUMEHEHNE

85 Baxwuelimme coennHenus mapradia. [lepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOMCTBA

36 ®u3nuecKkue 1 XUMHYECKHE CBOMCTBA JKelle3a U €ro
coenrHeHun. [losydeHne U IpUMEHEHHE CILIABOB JKee3a

g7 Pu3nyecKnue 1 XMMHYECKUE CBOMCTBA MENIU U €€
COEIMHEHUH, NX TPUMEHEHUE

88 ®u3nyeckue 1 XMMUYECKUE CBOMCTBA LIMHKA U €T0
COEIMHEHUH, NX TPUMEHEHUE. | NIPOKCOKOMIUIIEKCHI [IMHKA

29 [TpakTuueckas padota Ne 8. Pemenue sxcriepuMeHTaIbHBIX
3aja4 1o Teme "MeTasuibl MOO0YHBIX MOArpym”

90 | Pemenue 3a1a4 pa3IudHbIX TUIIOB

91 O060011eHNEe U CUCTEeMAaTU3alUs U3YYEHHOT0 MaTepraia 1o
teme "Metamb!"

92 | KoutposwsHas pabota o teme "Mertamibr"

93 AHanmm3 pe3yabTaToB KOHTPOJBbHON pabOThI, KOPPEKIIHS
OmrO0oK
Ponps xumuu B o6ecrieueHnn yCTOMYHUBOTO PA3BUTHS

94 | dgenoBeuecTBa. [loHsATHE O HAYYHBIX METO/AX UCCIIEIOBAHUS

BCIICCTB




Hayunble npuHIKIBI OpraHU3aly XUMHYECKOTO

95 | mpousBoxacTBa. [IpoMbIieHHBIE CTIOCOOBI MTOTYYEHUS 1
Ba)XKHEUIINX BEIIECTB

96 XUMHYECKOE 3arps3HEHNE OKPYKaIOIIEeH Cpe/bl U €ro 1
MOCIIEACTBHUSI

97  Xumusd u 370pOBbE YeJIOBEKA. JIEKapCTBEHHBIE CPEICTBA 1

08 Xnmug . Posis xumun B o0ecieueHun MUIEBOI 1
0e30MmacHOCTH

99  Kocmernueckue u napdromepHsie cpeacTBa. beToBas Xumus 1

100 XuMUS B CTPOUTENBCTBE. BaxkHelIe CTpOUTEIbHbIE U 1
KOHCTPYKIIMOHHBIE MaTepUalIbl

101 XuMHs B CEIbCKOM X03sicTBE. OpraHnuecKkue u 1
MUHEpaJbHBIC YI0OpEHUS

102 Cucremaruzanus 1 0000IIEHNE 3HAHNUI IO TEME 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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