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HOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamMma mo XMMHUM Ha YPOBHE CpeAHEro o0Iiero odpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHOI 00pa30BaTEIBFHOM MPOrpaMMBbI cpeaHero oomero oopazopanuss(DOIT
COO), mpencrabieHHbix B dDefepanbHOM TOCYJApCTBEHHOM 00pa3oBaTEIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro Impeamera
«Xumusi» B o0Opa3zoBaTenbHBIX opraHusamusx Poccuiickoit ~ dDeneparuu,
peanu3yomX OCHOBHbIE 00pa30BaTEIbHbBIC MPOrPAMMbBI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruu pa3putusa BocnuTanus B Pocculickoit @enepannu Ha nepuoa a0 2025
roga» (Pactiopsikxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsi Ha YpOBHE YriayOJIEHHOTO HW3Y4YEHHUsI 3aHMMAaeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanust ywamuxcs 10-11 kmaccos.
N3yuenne mnpeamera, peaniuzyeMoe B YCIOBUAX AU EpeHIIMPOBAHHOTO,
npopuIbHOrO O00y4YeHMs, MPU3BAHO OOECHeYuTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IMKOJBI, HEOOXOJUMYIO  JJIst
aJlanTaluyd UX K ObICTPO MEHSIONIUMCS YCIOBHUSIM KU3HU B COIIUYME, a TAKXKe s
MPOJIOJDKEHUsT 00y4YeHUs] B OpraHu3alusiax MpodecCUOHATLHOIO O0pa3oBaHusl, B
KOTOPBIX XUMUS SIBISETCA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpamMmme 1o XuMHM Ha3Hauy€HUE NpeaMeTa «XHUMUsSD IOJydaer
NOAPOOHYI0  WHTEPIIpPETallii0 B COOTBETCTBUM C  OCHOBOIOJIATraroIIUMU
nonioxkenusimu  GI'OC COO o B3auMOOOYCIIOBJICGHHOCTU IIeJIeH, COAep:KaHus,
pe3ynbTaToB OOyYEeHHS M TpPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMNOJHSIEMBIE MPOrpPaMMOil MO
XUMUU QYHKLIHHU:

e HH(pOpPMAIIMOHHO-METOAMYECKAsl, peadu3alnus KOTOpOoH oOecrneyruBaeT
MOJIYYCHHE TPENICTABICHUS O IIeNIAX, COAEpKaHUHU, OOIIeH CcTpaTeruu
oOy4YeHHsI, BOCTIUTAHUS U PA3BUTHS 00YUAIONIUXCS CPEACTBAMU MPEAMETA,
M3y4yaeMoro B paMKaX KOHKPETHOIo npoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIA, KOTOpast npeaycMaTpuBaeT
OINpEJIeTICHUE: NPUHIUIIOB CTPYKTYPUPOBAHHSI M IOCJIEA0BATEIbHOCTH
M3y4YeHUsI y4eOHOro maTepuaia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTEePUCTUK; TMOAXOA0B K (POPMUPOBAHMIO COJIEP>KATEIBHOM OCHOBBI
KOHTPOJISI M OIEHKH O0pa3oBaTEIbHBIX TOCTIKEHUM OOy4Yarolmuxcsi B
paMKax WTOTOBOM arTecTanuu B (OpME E€IUHOrO TOCYJapPCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Iporpamma ajist yriyGia€HHOT0 U3YYECHUS XUMUU:

e YCTaHaBJIMBAET HMHBAPUAHTHOE MPEAMETHOE COJEp)KaHue, 005S3aTeTbHOE
JUIST W3Y4eHUsT B paMKaxX OTACNbHBIX MPOPWICH, NperycMaTpUBaET



pacnpenereHue W CTPYKTYpHUpPOBaHHWE €ro I0 KjaccaMm, OCHOBHBIM
COJIep>KATENbHBIM JIMHUSIM/Pa3enam Kypca;

e JAET MPUMEPHOE pacipeesieHne ydeOHOro BpeMeHH, PEKOMEH1YEMOT 0 JIJIst
U3YYCHHS OTJIETBHBIX TEM;

e IMpEeIaraeT MNPUMEPHYIO NOCIENOBATENbHOCTh H3YYEHUS Y4E€OHOro
Marepuaga ¢ Y4ETOM JIOTHKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3CH;

e JAET METOAWYECKYIO MHTEPIPETAINIO TIeJIel U 3a/a4d U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpenHero oOmiero o00pa3oBaHMs, COJEPKATENbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
MpOrpaMMBbl CpPEIHETO o011ero o0pa3oBaHus (JIMIHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKXe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX  JEHCTBUN  OOy4arolierocs Mo OCBOCHUIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM TO3UIUSAM B IMPOrpaMMe MO XHMHH MPEAyCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl. 3a npejesiaMy YCTaHOBJIEHHOW IPOrpaMMOid IO XUMHUHU 00513aTeTbHON
(MHBapMaHTHOM) COCTABISIONICH CONEpKaHUS Y4eOHOro mpenMera «XHUMUs»
0CTaéTcst BOBMOKHOCTH BRIOOPA €0 BApUATUBHOM COCTABJISIONICH, KOTOpAs TOJDKHA
OTPEAENITHCS B COOTBETCTBUM C HAPABIEHUEM KOHKPETHOT'O MPOQuUIIsi 00ydeHHUs.

B coorBerctBuM ¢ koHuenryanbHbIMH nosoxeHusmu PIOC COO o
Ha3HAYE€HUU TIPEIMETOB 0a30BOro M yriayOJE€HHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0YyYEHHS HAa YpPOBHE CPEIHEro o0Iero oOpa3oBaHUS
XUMHUSI Ha YpPOBHE YINIYOJEHHOIO U3Y4Y€HHMs HAmlpaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C MOCJIEAYIOIIUM 3TAOM MOJYy4YEeHUSI XUMUYECKOTr0 00pa3oBaHus
B paMKax W3y4YEHUs CHEHUATbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUINH B By3aX M OPraHU3alUsAX CPEIHETr0 NpodecCHOHATBHOT0 00pa3oBaHusl.
B 7011 cBsi3M n3ydeHue npeaMera « XuMHUs» OpUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHre M YIUIyOJICeHHE TEOPETUYEeCKOM M MPaKTUYeCKOM IOATOTOBKU
00y4JaromMxcs, BHIOPABIIMX OMPENeIEHHBIA MPoPMiib 00ydeHusi, B TOM YHUCTE C
NEPCIEKTUBOM  IMOCHEAYIOIIEr0 TOJYyYEeHHs] XUMHUYECKOro o0Opa3oBaHUS B
opraHuzanusx MnpogeccuoHalibHOro obpa3oBanus. Hapsany c 3tum, B cBere
tpeboBanuit ®I'OC COO k 1IaHUpyeMBbIM pe3yibTaTaM OCBOCHHS (enepanbHO
o0pa3oBaTeIbHOM MPOrpaMMBI CPETHETO O0IIero 00pa3oBaHMs H3yYCHUE MPEIMETa
«XuUMUs» OPUEHTUPOBAHO TAKXKE HA PEUICHUE 3a]a4 BOCIHUTAHUS U COLIMAIBHOTO
pa3BuUTUS OOydaronuxcs, Ha (OPMUPOBAHHWE Y HHUX OOIICMHTEUICKTYaIbHbIX
YMEHUM, YMEHHMI palioHaIM3alii y4eOHOro Tpyaa M OOOOIIEHHBIX CIOCOOOB
JEATENHHOCTH, UMEIOIINUX MEXIUCIIUTUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBnsomUMH NpeamMeTa «XUMUS» Ha YPOBHE YIIIyONEHHOrO H3y4EHHS
ABISIIOTCS  YIIIyOn€HHble Kypcbl — «Opranudeckas xumusi» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHun moaxoa0B K 0TOOPY U CTPYKTYPHOI
OpraHM3allMd COJAEP)KAHUA STUX KYpCOB B MpOrpamMMe IO XHMHUU 3a OCHOBY
npuaATH onoxkenns GI'OC COO o paznuuunsx 6a30BOT0 U YIITYOJIEHHOTO YPOBHEH
U3Y4YEeHHS TpeIMETa.

OcHoBy copepxkanus KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpPraHWYECKass XHWMHUS» COCTaBISIE€T COBOKYIMHOCTh TMPEAMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3YYEHHS MpeAMETa. JTa CHCTEMa
3HAHUM TOJy4YaeT ONpeneiEéHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (HaKTOIOTMYECKOr0o MaTepHalia.
Tak, Ha yriayOn€HHOM ypOBHE H3yU€HHUS MpeAMeTa oOecreyeHa BO3MOXKHOCTh
3HAYUTEIBHOr O YBEIUYECHUS 00bEMA 3HAHUHN O XMMUUECKUX 3JIEMEHTAX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE pACUIMPEHUS U YTIyOJIeHUs TPEACTABICHUIM O CTPOEHUH
BEIIECTBA, XUMHUYECKON CBA3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS pPEaKIuH,
paccMaTpUBAEMbIX C TOYKHU 3PEHUS XUMHYECKOW KUHETHUKA U TEPMOIMHAMHKH.
N3yyenne nepuoguyeckoro 3akoHa u llepuoanueckoil CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHbBIX KBAHTOBOMEXaHMYECKHUX MPEJICTABIICHUSIX
O CTpPOGHUH aToMa. XHUMHUYECKass CBs3b OOBACHSIETCS C TOYKU 3pEHUS
HHEPreTUYECKUX U3MEHEHHUM NMpH e€ 00pa30BaHUU U pa3pyLIEHUH, a TAKXKE C TOUKHU
3peHUsT MEXaHW3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUUd JOMONHSETCS
dbopMUpOBaHMEM MPEACTAaBICHUN 00 AJIEKTPOXUMHUYECKHMX  Mpoleccax U
AJIEKTPOJIN3€E PaCIJIaBOB U PaCTBOPOB BeIeCTB. B Kypce oprannueckoil XuMuu npu
PacCMOTPEHUH PEAKIMOHHON CIIOCOOHOCTH COEIWHEHUH yrAensercs o0coboe
BHHUMaHHE BONpocaM 00 3JIEKTPOHHBIX 3P PeKTax, 0 B3aUMHOM BIHMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHid.

Oco0oe 3HaueHNE UMEET TO, UTO HA COJIEPKAHUE KYPCOB XUMHUU YTIyOIEHHOTO
YPOBHS U3y4EHUS JJIs KJIACCOB OMpEIENEHHOT0 Mpod s (TIaBHBIM 00pa30M Ha MX
CTPYKTYpY M XapakTep AOMOJHEHHM K OOIIel cucteMe MNpeIMETHBIX 3HAHUI)
OKa3bIBAIOT BIIMSHME CMEXHBIE MpeAMeThl. Tak, Hampumep, B COJACpKAHUU
npenMeTa i KJIacCOB XUMUKO-(u3ndeckoro npoduist 60ibinoe 3HadYeHue OyayT
UMETH AJIEMEHTHI Y4eOHOIro MaTtepuaia rno oomeit xumuu. [lpu n3ydenuun npeagmera
B JIAHHOM Clly4ae akIeHT OylIeT ciejlaH Ha OOIIHOCTh METOJOB IO3HAHMS,
OOITHOCTh 3aKOHOB U TEOPHM B XMMUU U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MoneKysipHas Teopusi B PU3UKE), 3aKOHBI COXPAHEHHSI MACChl M SHEPTUU, 3aKOHBI
TEPMOJMHAMUKH, DJIEKTPOJIN3a, MPEICTABIECHUS O CTPOCHUH BEIIECTB U IPYTOE.

B TO0 e BpemMs B colepKaHUM TpeIMeTa i KJIacCOB XHMMHKO-
Oouoyornyeckoro npo@uist OONbIIUKA YAEIbHBIA BeC OyleT MMETh OpraHuyecKas
xumHus. B aToM ciydae mpenocraBiisercss BO3MOKHOCTB JIJIs1 00jiee 00CTOATEIBHOIO



PacCMOTPEHU XUMUYECKON OpraHU3aluy KIETKH KaKk OMOJIOTrMYeCKON CUCTEMBI, B
COCTaB KOTOpPOMl BXOIAT, K NPUMEPY, TaKU€ CTPYKTYPHbIE KOMIIOHEHTHI, Kak
JUNUIBI, O€NKH, YTIEBOAbl, HYKJIEHHOBbBIE KUCIOTHI U Apyrue. [lpu 3ToM 3HaHuUs 0
COCTaBE U CBOMCTBAX MPEACTAaBUTENEH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEILECTB
CIIy>)KaT OCHOBOM U M3YYEHHUs CYLUTHOCTU MPOIECCOB (DOTOCHHTE3A, IbIXaHUS,
NUIIeBapECHHUS.

B mnnane ¢QopMupoBaHMS OCHOB HaydyHOTO MHUPOBO33PEHUS, OCBOEHUS
oOLIEeHayYHBIX METOJ0OB ITO3HAHUSA U OIBITA MPAKTUYECKOTr0 NPUMEHEHUS HAYUHBIX
3HaHUU W3Yy4YeHHE MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CB34X C y4eOHBIMH MPEIMETaAMHU.

[Tpu n3yuenun yueOHOro npeamera « X uMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypPOBHE OCHOBHOT'O M CpefHero obmiero oopasoanus (Ha 6a30BOM ypoBHE),
3ala4yell MEepBOCTENEHHON 3HAYMMOCTH SBIsIETCA (DOPMHUPOBAHHE OCHOB HAyKHU
XUMHUU KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, TPAKTUYECKOMN AESATEIbHOCTH
YeJI0BEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. Pemienne 3Toi 3aj1auu Ha
yriIyOJIEHHOM YpOBHE H3YUEHHUsl MpeAMETa MpEeAroiaraeT peaju3aluio TaKuX
1IeeH, KaK:

e (opmMupoBaHMe TpENCTABICHUNM: O MaTepUaTBLHOM E€AUMHCTBE MHMpAa,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIEHUM IPUPOJBI, O MECTE XUMUHU B
CHUCTEME €CTECTBEHHBIX Hayk W €€ Belaylled poiau B oOOecreuyeHUuu
YCTOWYMBOI'O  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHUH  MpoliemM
HKOJIOTUYECKOM, IHEPreTUYecCKOl M MUIleBold 0e30MacHOCTH, B Pa3BUTHH
MEIAULUHBI, CO3IaHUH HOBBIX MaTE€pPUaJIOB, HOBBIX HCTOYHUKOB YHEPIUHU, B
o0ecrieueHur paoOHAIBHOTO MPUPOJONONb30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYphl YEIOBEKAa, a TAKXE SKOJOTMYECKH
00OCHOBAaHHOT'O OTHOUIEHUS K CBOEMY 3/J0POBBIO U PUPOJHON CPELE;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JISKAIIMX B OCHOBE XUMHYECKOU
COCTABJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHM, COBPEMEHHBIX IPEACTABICHUN O
CTPOEHMM BELIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAQJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMMYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMUYECKHUX PEaKUHid, O
XUMHYECKOM PAaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIIKX
HAy4YHBIX NPUHLHUIIAX XUMHYECKOr0 IPOU3BOJICTBA;

e (opMupoBaHue y o0yuaromuxcs OCO3HAHHOI'O MTOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKMX 3HAHUN ISl OOBACHEHUS
KJIFOUEBBIX HJIed W MPOOJEM COBPEMEHHOW XUMHUH, HJII OOBSICHEHUS U
IIPOrHO3UPOBAHMS SIBJICHUM, UMEIOIINUX ECTECTBEHHO-HAYYHYIO NPHUPOAY;
IPaMOTHOTO pelIeHus MPo0IeM, CBI3aHHBIX ¢ XUMHUEH, TPOrHO3UPOBAHMS,



aHaIM3a ¥ OICHKM C ITO3UIIMH SKOJOTrHUECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEIOBEKa, CBA3AHHON C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAHUEM U MEPEPaOOTKOM BEIIECTB;
yTIIyOJICHUE MPEICTABICHUH 0 HAYYHBIX METOJIaX IMO3HAHUS, HEOOX OTMMBIX
JUIS TIpUOOPETeHHs] YMEHUW OpHEHTHPOBATHCS B MHPE BEIIECTB U
OOBACHEHUS XUMHYECKHUX SIBJICHUU, MMEIOIIUX MECTO B IMPUPOJE, B
MPAKTHYECKOMN JeATEeILHOCTH 1 TTIOBCETHEBHOM KU3HM.

B mnnane peanuzanuM MEepBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUNA TIEJIOCTHOW CHUCTEMBI CpPEIHEro OO0IIero oOpa3oBaHUS MPU W3YUICHHUU
npenMera «XuMuUsS» Ha  YIUIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
IPUOOPETAIOT TaKKUE LEIH U 3a7a4d, KaK:

BOCIIUTaHWE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUH TIPUPO/IBI,
YBOXKCHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKUX H
NPUKJIATHBIX HMCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAaIMM K OOYYCHWIO MW TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCTIMTAaHWIO  HAa  OCHOBE  YCBOCHUSA
OOIIIEYETTOBEYCCKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKUX
CIIOCOOHOCTEHW OOydJarommxcs, (GOPMHUPOBAHWE Yy HHX CO3HATEIBHOTO
OTHOIIICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BaHHUIO Kak
YCIIOBHIO YCHEIIHOW MPodeCCHOHATBHOW M OOIIECTBEHHOMN JIeATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO WM IOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOrO MPHUPOIOIOJIb30BAHHMS,
pa3BHUTHE YKOJIOTUIECKOHN KYIbTYphI, MPUOOPETEHUE OTBITa OOIIIECTBEHHO-
MOJIC3HOM PKOJIOTHUECKOM eI TEIIbHOCTH.

OO11ee 4ynCIIO YacoB, MPEAYCMOTPEHHBIX IJIS1 U3yYEHUS] XUMUU Ha YTIyOJIeHHOM
YpOBHE CpeHero oo1iero oopasoanusi, cocraiser 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HeZeio).



COJEPXAHME OBYYEHUA
10 KITACC

OPTAHUYECKAS XUMUA

Teopernyeckre 0CHOBbI OPraHMYeCKONl XUMUM.

[Ipeamer u 3HaUEHKE OPTraHUYECKON XMMHUH, TIPEJICTABIIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCTUHECHUM.

DJEKTPOHHOE CTPOEHHME aToMa yriepojaa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHMS. BasleHTHbIE BO3MOXKHOCTM aToma YIrjiepojga. XHMHYECKas CBS3b B
OpraHUYeCcKUX COSAMHEHUSAX. TUIbl TMOpUIN3aIMU ATOMHBIX OpOUTaiell yrieposa.
MexaHu3Mbl  00pa30BaHUS KOBAJIEHTHOW CBsI3M (OOMEHHBIM U JJOHOPHO-
aKIETITOPHBIN). THUIBI TIEPEKPHIBAHUS AaTOMHBIX OpOWTaNe, ©- W T-CBS3W.
OnuHapHas, nBOMHAs U TpoiHasi cBs3b. CHocoObl pa3pbiBa CBSI3€M B MOJIEKYJIax
opranudeckux BemiectB. [loHsiTue 0 cBOOOIHOM panukane, Hykieoduie u
anekTpodue.

Teopuss crTpoeHuss opraHuueckux coenuHeHnii A.M. byrinepoBa wu
COBPEMEHHBIE IIPEACTABIICHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPraHUYeCKUX COeqUHEHUH. MomnekyasipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble GOpMyNIbl pa3IUYHBIX BUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenmerHas. M3omepus. Bunabl n30oMepuuM: CTPyKTypHas, MPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3G(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHUN (MHAYKTUBHBIA U
Me30MEpHBIN (PG EKTHI).

[IpencraBnenne o kinaccupUKAIMU OpraHUYecKux BemiecTB. [loHsTHE O
¢yHkuroHanbHOU rpymnme. ['omonorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTZIENIbHBIX MIPEACTABUTEIECH.

OcobOenHocTu U Kiaccudukaius OpraHUYecKux peakiuid. OKUCIUTETHHO-
BOCCTAaHOBUTEJIbLHBIC PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB M HX NPEBPALICHUN:
O3HaKOMJICHHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTEpHalaMi Ha UX OCHOBE,
OMBITHl IO MPEBPAIICHUI0 OPraHUYECKUX BEIECTB MPHU HArpeBaHUU (TUIABJICHUE,
oOyriavMBaHWEe W TOPEHHUE), KOHCTPYHUPOBAHHME MOJENEl MOJEKYJ OpraHu4eCKUX
BEIIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMmomornueckuii psij ankaHoB, 00TIast popMylia, HOMEHKIATypa 1
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI aJlKaHOB, SP°-
rudpuau3aiys aTOMHBIX opOuTanel yriaepoja, c-cBs3b. dusmyeckune CBOMCTBa
AJKaHOB.



XUMHAYECKHE CBOWMCTBA aJKAHOB: PEAKIMW 3aMENICHUS, W30MEpHU3alNH,
JNEruIpUpOBAHMS, LIUKIN3aLNUU, TMPOJIN3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3Me peaKluid paJuKaIbHOTO 3aMEIECHUS.

Haxoxnenue B mpupojie. CriocoObl NOTyYeHUs: U IPUMEHEHHUE aJIKaHOB.

[uxmnoankanel. O0mas ¢hopMmyna, HOMEHKIaTypa U uzomepusi. OcCoOeHHOCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB MAJIbIX (I[MKJIOMPONaH, UKI00YTaH) U OOBIYHBIX
(LIMKJIOTIEHTAaH, IUKIIOTeKCaH) IUKI0adKkaHoB. CIIocOObI MOy4eHHs M MPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['omonoruyeckuil psifi ajnkeHoB, ooOmias (opmylia, HOMEHKIATypa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIHs
aTOMHBIX OpOuTaneil yriaepona, o- U m-cBsi3u. CTPYKTypHass U reomMeTpuyeckas
(uuc-tpanc-) uzomepusa. Ouznueckue CBOMCTBA ANIKEHOB. XUMHUYECKUE CBOWMCTBA!
peakluMu MPUCOECIUHEHHS, 3aMEIIeHUs] B O-TOJO0KEHHE IpPU JBOWHOM CBS3H,
nojuMepu3aluu U okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklnu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS M MPUMEHEHHE aJTKEHOB.

Anxaauensl. Knaccuduxanus ankaaueHoB (ConpsikEHHbIE, U30JIMPOBAHHBIE,
Kymynupogantwle). OCOOEHHOCTH JIEKTPOHHOI'O CTPOCHUS U XMMHUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepuzanus conpsokEHHBIX
nueHoB. CriocoObl MOTyueHUsl U IPUMEHEHUE allKaIuEHOB.

Anxunbl. 'oMonoruueckuii paj anrkuHOB, 00mas Gpopmysa, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKUHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneit yriepoaa. du3myeckue CBOWCTBA AJIKHUHOB.
XHAMHYECKHE CBOWCTBA: PEAKIIMHU IPUCOEANHEHUS, TUMEPU3ALIMN U TPUMEPU3ALIUY,
OKHCJIEHUA. KUCIOTHBIE CBOMCTBA aJIKHHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOMHYIO CBs3b. CrOCOOBI MOTYyYEHUs U IPUMEHEHUE
AJIKUHOB.

ApomaTHhyecKue YrieBoJAopobl (apeHsl). ['oMonoruyeckuil psii apeHOB,
obmrast popmyia, HOMEHKIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHUE MoJeKynbl Oenzona. dusmueckue cBoilcTBa apeHOB. XHMHUYECKHUE
CBOMCTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHS B OEH30IbHOM KOJIbIIE U
YIJIEBOAOPOJHOM pAJUKaje, PEAKLUUU IPUCOEIUHEHMS, OKUCIEHHE I'OMOJIOIOB
O0enzona. IlpencraBienne 00 OPUEHTUPYIOLIEM JCUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpEe AIKWIbHBIX pPaJMKaloB, KapOOKCHIbHOM,
TUAPOKCUIBHOM, aMHUHO- W HUTPOTPYIIbBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHYECKHUX CBOMCTB ctupodia. [Tomumepusanus ctupona. CriocoObl MonydeHus u
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOJTOPOIOB.

[Ipupoansiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslit yroinp u npoaykTsl ero nepepadorku. CrocoObl nepepaboTku HeTu:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATaAIUTHUYECKU), pUPOPMUHT, MUPOIIU3.
[IponykThl nepepaboTKu HEPTHU, X IPUMEHEHUE B POMBILIIIEHHOCTH U B OBITY.

['enernueckas CBA3b MEXY pa3IMUYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DONEKTPOHHOE CTPOEHUE TAJOrCHIPOM3BOJHBIX YIVIEBOJOPOAOB. Peakumu
3aMElIEHUs] TaJoreHa Ha TUJIPOKCOTPYIIY, HUTPOrPYINNy, IUAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJOr€HNpPOU3BOAHBIE BOJHOTO W CHHPTOBOTO
pactBopa mi€noyu. B3aumMoaeicTBHe OUrajloreHajJKaHOB C MAarHMEM M IIMHKOM.
[Toustue 0 METaJITIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBaHue
raJIOr€HIPOU3BOJIHBIX  YIJIEBOAOPOJIOB B OBITY, TEXHUKE H NPU CHHTE3E
OpPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
u3ydeHue (PU3NYECKUX CBOWCTB YIIeBOJOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluuii yrieBoIOpOJOB pPa3IUYHbIX KiIaccoB (oOeciBeYrMBaHWE OpPOMHOM WU
MOJIHOM BOJIbI, pacTBOpa IepMaHraHaTa Kajius, B3aUMOJICHCTBUE AalleTUJIEHA C
aMMUA4YHBIM pacTBOpoM oOkcujaa cepedpa(l)), kadecTBeHHOE OOHapy)KeHUeE
yriiepoja v BOAOPO/ia B OpPraHMuE€CKUX BEIIECTBAX, OJyUEHUE 3TUIICHA U U3YUEHUE
€ro CBOMCTB, O3HaKomiieHUEe C¢ koyutekiusiMu «Hedpts» u «Yromwy, ¢ obpasuamu
IUIACTMAcC, KayyyKOB M PE3HMHbI, MOJICTUPOBAHHE MOJIEKYJ YIIE€BOAOPOIOB M
raJIOr€HIPOU3BOIHBIX YTIIEBOAOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coeMHeHH.

[Ipenenbubie omHOAaTOMHBIE cnupThl. CTpoeHue MoJekyn (Ha mpuMmepe
MeTaHojla M JTaHona). ['omosormueckuit psan, oOuas ¢opMmyna, H30Mepus,
HOMEHKJaTypa W kinaccuukanus. DuU3WYecKue CBOWCTBA  MPEIETbHBIX
OJTHOATOMHBIX CHUPTOB. BoOgopoaHble CBSI3W MEXAY MOJEKYJIaMH CIIUPTOB.
XHWMHUYECKHE CBOMICTBA: pEaKUMH 3aMELIEHUs, JeruapaTalud, OKUCIEHUS,
B3aUMOJECHCTBUE C  OpPraHUYECKUMU U  HEOPraHMYECKMMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHL. JleMCTBUE 3TaHOIA U METAaHOJIA
Ha opranm3M uyenoBeka. CrocoObl MOMy4YeHHS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctrie adupsl, HOMeHKIaTypa U u3oMmepusa. OcoOeHHOCTH (HU3UUECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHbi€ CHUPTHI — JSTUJICHIVIMKONb U THULEpUH. Duznueckue U
XMMHUYECKUE CBOICTBA: PEAKLIMU 3aMEILEHHUs, B3aUMOJIEUCTBUE C OPTaHUYECKUMHU U
HEOPraHMYE€CKUMH KHCIOTaMHU, KAUECTBEHHAS PEAKLIMsl HA MHOIOATOMHBIE CIIUPTBHI.
[IpencraBnenne o MexaHU3ME peakiuii HyKiIeoGUIpHOTO 3aMenieHus. JlelicTerue Ha
opranusMm uenoBeka. CriocoObl MOIyYeHUs] U TPUMEHEHUE MHOT'OATOMHBIX CTUPTOB.

®enon. CrpoeHHE MOJIEKYJbl, B3aUMHOE BIIUSAHHE TUAPOKCOTPYIBI U
6enzonbHOro sAnpa. dusmueckue cpoiicTBa ¢deHona. OCOOEHHOCTH XUMHUYECKUX



cBOMCTB (eHona. KauyecTBeHHble peakuun Ha QeHod. TokcHYHOCTH (eHona.
CnocoObl nonydeHnust 1 npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHunbHbIe COSIUMHEHMS — aIbJCTUJIBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHMJILHOUM TPyNIbl. ['OMOIOrHYecKre psiibl adbJACTUI0B U KETOHOB, O0IIast
dbopmyna, mzomepuss U HOMEHKiIarypa. DuU3NYECKHe CBOMCTBA albJCTHIIOB H
KETOHOB. X UMHYECKHUE CBOMCTBA aJIbJACTUJIOB U KETOHOB: PEAKIIUU MPUCOCTUHEHUS.
OkucrieHMe anpJerujioB, KauyeCTBEHHbIE peakiuu Ha ajbAeruapl. CrnocoOsl
MOJIYYEHUS U MPUMEHEHUE alibJIETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. M30Mepus u HoMeHkIaTypa. dusnueckue cBolicTBa
OJTHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpojHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIC CBOWCTBA,
peakuus >TepUPUKALMM, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOrO paauKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHOW KHUCIOTHI. [loHSITHE O MNPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3dupax. MHorooopasue kapOOHOBBIX KHCJIOT.
Oc0OEHHOCTH CBOWCTB HEMPEICIbHBIX W aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIINX
KapOOHOBBIX KHCIJIOT: CT€apUHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAS, .JUHOJEBAS,
JUHONIeH08as KUCIOThl. CriocoObl MOYyYeHUS M MPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxnble 3¢upsl. ['omonorudeckuit psa, oOmas Gopmysa, HU30OMEpHs H
HOMEHKJIaTypa. DPu3nueckue M XUMHYECKUE CBOWMCTBA: THAPOIU3 B KHUCIOW U
LIEJIOYHOU Cpee.

Kupsi. Ctpoenne, pu3NUecKrue U XUMHUUYECKUE CBOWCTBA KUPOB: THAPOJIN3 B
KHUCIION U 1miesouHor cpene. OCOOEHHOCTH CBOWCTB JKHUPOB, COEPKAIINX OCTATKU
HeTpeAeIbHBIX JKUPHBIX KUCIOT. JKuphl B ipupo/e.

MpI14 KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

O6mras xapakTepuctuka yriaeBoaoB. Knaccudukamus yrieBoaoB (MOHO-, AH-
U Tmojucaxapuabsl). MoHOcaxapubl: TIIOK03a, (pPYKTO3a, TajlakTo3a, pubo3a,
ne3okcupu6o3a. dusnueckue CBOICTBAa W HaxoxjaeHue B npupoge. dorocunres.
XHUMHUYECKHE CBOMCTBA IIOKO3bI: PEAKIIMU C YYaCTHEM CIIUPTOBBIX U AJIbJACTUIHON
TPYNI, CIUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
JakTo3a. BoccTaHaBiuBarolve 1 HEBOCCTaHABIMBAIOUIME AUcaxapuabl. [ 'uaponus
nucaxapuaoB. Haxoxnenue B npupoae u npuMmeHenue. [lonucaxapuasl: kpaxmad,
JIMKOTeH W 1ewnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOreHa |
netosio3bl.  dusnyeckne CBOMCTBA KpaxMmajga M LEJUTI0J03bl. XHMHYECKUE
CBOMCTBa Kpaxmajya: THApOiN3, KaueCTBEHHAsl peaKkius ¢ MOJ0M. XUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, MonydeHue 3(pupoB uemiono3sl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, all€TaTHBIN MIEINK).



OKCMEPUMEHTAIbHBIE METOJbl H3YUEHHS] BEHIECTB M MX NPEBpallcHUM:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ITAHOJIA C HATPUEM,
OKHCJICHUE STUJIOBOT'O CIHMPTA B aJIbJICTH]] HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albAETUIbl (C THUIPOKCHUIOM
muammuHcepeodpa(l) u runpoxcugom meau(ll)), peakius riumiepruHa ¢ THIAPOKCUIOM
meau(ll), xummuueckue cBoWCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE
pactBopa roko3sl ¢ ruapokcuaom meau(ll), B3aumoneiicTBue kpaxmana ¢ HOAOM,
pelieHrne dAKCIEepUMEHTaNbHBIX 3a1ad 1o Temam «Couptbl U (PeHOIbI»,
«Kap6oHoBsie KUCTOTHI. C105KHBIC 3PUPBI».

A30TcCo/ep:Kalue OpranHnyecKkue coenHeHmsl.

AMMHBI — OpraHUYECKHE MPOU3BOJIHbIE aMMHaka. Kiaccudukanus aMUHOB:
anupaTUyecKue W apoOMATUYECKHUE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIEC.
Crtpoenue mosekys, obmas gopmyna, usomMepusi, HOMEHKIaTypa U (puznueckue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA alM(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aUMOJECHUCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOMW.
Counun aKuIaMMOHHSL.

AHWINH — IPEICTaBUTEIb aMUHOB apOMaTHIECKOTro psjia. CTpoeHue aHWINHA.
B3aumMHoOe BiMsHHE Tpynm aroMOB B Mojekyne aHwinHa. (OcoOeHHOoCTH
XUMHUYECKUX CBOWCTB aHWIWHA. KauecTBeHHbIe peakiuu Ha aHmwinH. CrocoOb
MOJIydeHUsT W TpUMEeHeHue anudatuyeckux amuHOB. [lonydeHue aHuiIMHA U3
HUTPOOEH301A.

AmuHokucnoTel. HomeHnknatypa u uzomepusi. OTAelbHbIE MPEACTABUTENIHN Ol
AMUHOKUCJIOT: TJMIUH, ajdaHuH. @DOu3NuecKkue CBOWCTBA aMUHOKHCIIOT.
XWUMHUYECKHE CBOWCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKUX
COCJIMHEHUM, peakis TMOJUKOHICHCAIMM, O0pa3oBaHUE TMENTUIHON CBS3H.
bruonornueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 MENTH]IOB.

benku kak npuponnsie mnonumepsl. llepBuuHas, BTOpUYHAsT M TpETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBa OEIKOB: THIAPOJIHU3, JCHATYpaIus,
KauyeCTBEHHBIE PEaKIMU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX IPEBpalCHUN:
pacTtBopeHue O€NKOB B BOJIE, JeHATypalus O€IKOB NpH HAarpeBaHUU, LIBETHHIC
peakiuu Ha OelKd, pEIIeHHEe OKCIEPUMEHTAJIbHBIX 3aJa4 10 TeMaMm
«A30TCcoAepKallNe OPTaHUYECKUE COETUHEHU» U «Pacnio3HaBaHE OpraHMYECKUX
COCIMHEHUI.

BrbicokoMoJieKkyJIIpHbIE COeIMHEHUS.

OCHOBHBIC TOHSATHS XUMUHU BBICOKOMOJICKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNU, CPEAHSS MOJIEKYIISIpHAs



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHEHCaIIHS.

[Tonmumepubie Matepuansl. I[lmacTmacchl (TOJUATUIICH, TOJTUIIPOIIHIICH,
NOJMMBUHWIXJIOPU, TOJHCTUPOJ, TOJUMETHIMETAKpUiIaT, MOJUKapOOHATHI,
nonvd TUIeHTepedTanar). Y Tunusaius u nepepadboTka miacTuka.

DJ1acTOMEpHI: HATypaJIbHBIN KayuyK, CHUHTETUYECKHUE KaydyyKH
(OyTamueHoBbIN, XJIOPONPEHOBBIHN, M30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsr CIIEMAIBHOTO Ha3HA4YCHUS (Tedmon, KeBJap,
AJIEKTPOIPOBOJIAIIME TOJIUMEPHI, OMOpa3iaraeéMble MOJIUMEpHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalCHUN:
O3HAKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHUE DSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacmo3HaBaHue
IJIaCTMAacC U BOJIOKOH.

PacuérHble 3anaun.

Haxoxnaenue wmonekyisipHoi (HOpMysibl OpraHUYECKOTrO COCIUHEHUS IO
MacCCOBBIM JOJISIM AJIEMEHTOB, BXOJISIIIINX B €TI0 COCTaB, HAX0KICHUE MOJICKYJIIPHON
(bopMyIIBI OPraHUYECKOro COeUHEHUS 10 Macce (00BEMY) MPOAYKTOB CTOpPaHUs, 1O
KOJIMYECTBY BemIecTBa (Macce, 00bEMY) MPOMYKTOB PEAKIIMU HW/WIU WCXOTHBIX
BEIIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (OpMYJbl OpPraHUYECKOr0 BEIIeCTBAa Ha
OCHOBE €r0 XMMHYECKHUX CBOMCTB WJIHM CIIOCOOOB IMOJYUYCHHUS, ONpPEACICHUE 10U
BBIXO/I1a MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpenMeTHbIe CBS3H.

Peanuzanys MeXNpeIMETHBIX CBA3EH MPU M3YUYEHUH OPTaHUYECKOW XUMUU B
10 knacce ocCyIIecTBIsIETCA 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX €CTECTBEHHO-
HAy4YHBIX MOHSTUW, TaK W TMOHATHI, MNPUHATBIX B OTIEIBHBIX MpPEAMETax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SIBJICHUE, HAYYHbIN (haKT, TUIOTE3a,
TEeOpHUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukaius, HaOIIOJIeHHe, H3MEpEHUe,
HKCIEPUMEHT, MOJIEIb, MOJIETIUPOBAHHUE.

®dusnka: Marepus, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKUM YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (DU3MYECKHE BEIWYUHBI, €IUHUIIBI U3MEPEHHUs, CKOPOCThb, JHEprus,
Macca.

buonorusi: kierka, opraHusMm, S3KOcucTeMa, Ouocdepa, MeTadoIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIM U TeTepoTpOdHBIA THUI MUTaHUS, OpOXKEHUE,
dotocuHTe3, nbIXaHWe, OEJIKU, YIIEBOAbI, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: none3Hple HCKOIAEMBIE, TOILIUBO.
TexHonorusi: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAILHOIO MHUTAaHMUS,
MOIOIINE CPEJCTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIJACC

OBIIAS U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XuMHU4UecKuil anemeHT. M3otonsl. CTpoeHue
AJICKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YMCIIA. DHEPreTHYECKHUE YPOBHHU U
noaypoBHH. AToMHBIE opOuTanu. Knaccudukaims XuMru4ecKux 3JeMeHTOB (S-, p-,
d-, f-omementnl). PacmpenercHue dJIGKTPOHOB IO aTOMHBIM — OPOHTAJISIM.
DJIeKTPOHHBIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOr0—4eTBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MUTYpAIIUd HOHOB.
DIIEKTPOOTPULATEIIBHOCTD.

[Tepuonnueckuit 3akoH u Ilepuonnyeckas cucrema XUMUYECKUX DJIEMEHTOB
.. Menneneea. CBA3b NMEPUOAUYECKOrO 3aKOHA U lleproanueckol CUCTEMBI
XAMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHHS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEUIECTB I10 IPYIIIAM U IEpUOAaM. 3HAYEHUE NTEPUOUYECKOTO
3akoHa JI.1. Menneneena.

XumMudeckas CBs3b. BHAbl XUMHYECKON CBSI3M: KOBaJICHTHasl, HOHHasi,
MeTauindeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBINA. DHEPrus U JjuHa CB3U. [1oJsipHOCTh, HAIPaBICHHOCTD U
HACBII[AEMOCTh KOBAJIEHTHOM CBs3U. KparHeie cBs3u. BomgopoaHas CBs3b.
MexXMONeKyIIpHbIE B3aUMOJICUCTBHS.

BaneHTHOCT, W BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEeHUAX. COCTaB KOMILJIEKCHOT'O HOHA:
KOMILUTIEKCOOOpa3oBaTelib, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPAWHAIIMOHHOW XUMUH.

BemectBa  MOJEKYJISIpHOTO H  HEMOJEKYISIPHOTO  CTPOEHHUs.  THIIbI
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHbix cucremax. Mcrunubeie pactBopsl. IlpencraBnenue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAIlUM PacTBOPOB:
MaccoBas J0JIsl BEMIECTBA B pacTBOpE, MOJIsipHAasA KOHIEeHTpauus. HacelieHubie u
HEHACBIIIEHHBIEC PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPraHUUECKUX BEIIECTB.



Knaccudukanms XUMHUYECKUX PEAKUMNA B HEOPraHWYECKOW M OpraHUYeCKON
XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPIuM MPU XUMUYECKUX peakiusix. TernoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMUYeCKHe YpaBHEHUSI.

CKOpOCTh XMMHYECKOW pEaKINH, €€ 3aBUCHMOCTh OT Pa3jIUYHBIX (PaKTOPOB.
['omorenHbIe U rereporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

OO6parumble 1 HeOOpaTUMbIE peakiuu. XUMHUeckoe paBHoBecue. KoHcTanTa
XUMUYECKOro paBHOBecusl. DaKTOpbI, BIUSIOUIME HA MOJ0XKEHUE XUMUYECKOTO
paBHOBECHSI: TEMIIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuyeckas guccouuanus. CuibHble U claOble 3JIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPAcCTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mieniouHas. Bogoponueiit mokazatens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuuu.  CTeneHb  OKUCIICHHS.
Okucnutenb W BoccTaHOBUTENb. [lpouecchl OKHUCIEHHST W BOCCTAaHOBJICHUS.
Baxnelimme oOKuCAUTENM W BOCCTAHOBUTENU. MeTom 3JIEKTpOHHOro OanaHca.
DJIEKTPOJIU3 PACTBOPOB U PACILUIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX IPEBpalCHUN:
pa3lioKEHUE TMEPOKCUAa BOJAOPOJAa B NPUCYTCTBUU KaTalu3aTopa, MOJEIH
KPUCTAINTMYECKHUX PEIIETOK, TPOBEJCHNE PEeaKIIMii HOHHOTO 0OMEHa, ONpeeicHIe
Cpelbl PacTBOPOB C TIOMOIIBI) WHJIMKATOPOB, W3YYEHUE BIMSHUSA Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKONW pEaKIMU M IOJIOKEHUE XUMHYECKOTrO
paBHOBECHSL.

Heopranuueckast xXuMusi.

[Tonoxenune HemeraoB B [lepuognyeckoi cUCTEME XUMUYECKUX 2JIEMEHTOB
JI.. MeHneneeBa 1 0OCOOCHHOCTH CTPOCHHSI MX aTOMOB. DU3HUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOITHS HEMETAIJIOB (Ha mpuMepe KUCIopoaa, cepsl, pocdopa u
yTiepoaa).

Bonopon. Ilonydenue, ¢usznueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJulaMy U HEMETaJlJlaMy, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uapuabl. TOIIMBHEIE
3JIEMEHTHI.

lNanorensl. Haxoxaenue B mpupoje, crnocoObl mojaydeHus, GU3ndecKue U
XUMUYECKUE CBOWCTBA. ['asioreHoBomopoabl. BaxHelme KUCIOpPOACOIEpKaAIIUE
COeIMHEHUs TanoreHoB. JlabopaTopHbie U TPOMBIIUICHHBIE CTIOCOOBI TOMYYECHHUS
rajoreHoB. [[puMeHeHne rajJoreHoB U uX COEAUHEHUM.

Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. OU3nUecKkue U XUMMUYECKUE CBOWCTBA U NMPUMEHEHHE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUIBI.



Cepa. Haxoxnenue B mpupojie, CHOCOOBI TONYy4YEHUs, (PUINUECKUE U
xumuuyeckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(V1). CepHucras u cepHasi KUCIOTHI U UX coiid. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIIOTHI. [[puMeHeHne cepbl U €€ COeUHEHHUI.

Azor. Haxoxmenue B mpupojse, CHocoObl TMONMy4deHus, (u3uveckue u
XUMHYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHUCTIOTHI U UX colid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®dochop. Haxoxmenwe B mpupone, CHOCOOBI TMONydeHUS, (U3HUECKHE H
xumuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ comu. Ilpumenenune ¢ocdhopa u ero coenunenuii. docdopHeie
ya00peHus.

Yraepon, HaxoXJIeHHE B HpUpoOJE. AJUIOTPOINHbIE  MOAU(DUKALININ.
duznyeckue M XUMHUUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Oxkcun yriepona(ll), okcun yranepona(lV), yronpHas kucimora u e€
conmu. AKTHBUPOBAHHBIA yroyb, ancopOuus. Dynnepensl, rpadeH, yriepoaHbie
HAaHOTPYOKu. [IpuMeHeHne MpOCThIX BEIIECTB, OOPA30BAaHHBIX YIJIEPOJOM, U €TO
COE€IMHEHUH.

Kpemunii. Haxoxnenue B mpupome, CrocoObl MOMy4eHHs, (PU3UUECKHE U
xumuueckue cpoiictBa. Okcun kpemuusa(lV), xkpeMHHeBas KUCIOTa, CUIUKATHI.
[IpumeneHue kpeMHus U ero coequHeHui. CTEKII0, ero mojydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeramnoB B [lepuogudeckoii cucTeMe XMMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOSHUS DJICKTPOHHBIX O0O0JO0YEK aTroMoB MeTaioB. OOmue
¢dusnueckue cBoicTBa MeTaioB. [IprMeHeHHe MeTa/uioB B OBITY M TEXHUKE.
CnuaBbl METAJIOB.

DNEeKTPOXUMHUUYECKUN  psJl  HanpsbkeHuid  MeTtamioB.  OOmiye  crnocoOsbl

MOJIYYEHHUS METaJIJIOB: TUAPOMETAILTYPTHUs, NUPOMETAILTYPT U,
anekTpoMeramtyprus. Ilonarue o kopposuum MeramioB. CnocoObl 3allUTHI OT
KOPPO3UHU.

Obmas xapakrepuctuka MetamioB |A-rpynnsl Ilepuonnueckoil cucremsl
XUMHUYECKUX 3JIeMEHTOB. HaTpwii 1 xanuii: monydenue, GU3nuecKue 1 XUMUIECKUE
CBONCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka meramioB |IA-rpynmer Ilepuoguyeckoit cuctemsl
XUMHMYECKHUX DJJIEMEHTOB. MarHuii W KajlbLuil: MOJydeHue, (u3nyecKkue u
XUMUYECKUE CBOMCTBA, NPHUMEHEHUE IIPOCTBIX BEIIECTB M MX COCAUHEHUHU.
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHUS.

ATOMHUHUI: TTONTy4eHHe, (PU3NUYECKUEe U XMMUYECKUE CBOWCTBA, TPUMEHEHHE
OPOCTOr0 BEILIECTBA U €ro CcoeauHeHuil. AMQoTrepHble CBOICTBa OKcHIA U
TUAPOKCUAA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI AIFOMUHUS.



O6mias  xapakTepucTHKa MeTauioB 1oOouHbIX noarpynn (b-rpymnm)
[Iepuoguueckon CUCTEMbI XUMUYECKUX DJIEMEHTOB.

dusznyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCuabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomarTsl, HX
OKHUCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

OU3nYEeCKUe MU XHMHUYECKME CBOMCTBA MapraHiia W €ro COECHUHEHUM.
Baxneiimue coenqunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) w
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKkue U XMMUYECKHE CBOMCTBA jKelie3a U ero coequHeHuil. OKCUbI,
ruapokcuasl u conu xeneza(ll) u sxxenesa(lll). [Tonyuenne u npuMmeHeHune xene3a u
€ro CIUIaBOB.

Ou3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue n
MPUMEHEHHUE MEIU U €€ COCTMHEHUM.

[unk: monydyeHue, ¢GU3MYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIa U TUJIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpruMenenue
IIUHKA U €r0 COCITMHEHUI.

OKCMEpUMEHTAIbHBIE METOJbl H3YUEHHS] BEIIECTB M HX NPEBpallCHUM:
u3ydeHre oO0pa3lloB HEMETaJUIOB, TOpeHHue cephl, gocdopa, xene3a, MarHus B
KHCIIOpPOJie, M3Yy4YeHUE KoJUeKIuu «MeTaibl M CIUIaBbl», B3aUMOJECHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJJIOB C BOJOM (BO3MOYKHO UCIIOJIb30BaHUE
BUJICOMATEpPUATIOB), B3aUMOJICHCTBHE IIMHKA U JKelie3a C PACTBOPAMHU KHUCIOT U
ieJIoue, KaYeCTBEHHBIC PEaKIIMU Ha HEOPraHMUECKHUE aHUOHBI, KATUOH BOJ0POJIa
U KaTUOHBI METAJUIOB, B3aUMOAECHCTBUE THAPOKCUAOB ATIOMUHUS M LMHKA C
pacTBOpaMM KHCIJIOT W HIEIOYEH, pEelICHUE IKCIEPUMEHTAIBHBIX 33/1ad MO TeMaM
«l"anorensl», «Cepa U €€ coemuHEHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUS U )KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yenoBedecTBa. [lonstue
0 HAYYHBIX METO/IaX MO3HAHUS U METOJI0JIOTUU HAyYHOTr O uccieaoBanus. Hayuneie
IPUHIIUIBI OpPraHU3aAIMH XUMUYECKOTO MPOU3BoACTBA. [IpOMBIIIIIEHHBIE CITOCOOBI
MOJIYYEHHUs BaXKHEUIIUX BEIIECTB (HAa MpUMepe MPOU3BOJICTBA aMMHAaKa, CEPHOMU
KHUCJIOThI, Me€TaHoJja). [IpoMbliliieHHbIe CIOCOOBI MOIYYEHUSI METaJIOB U CIUIABOB.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeJibl U ero nociaeacTBus. Poib xumuu B
00ecCIeYeHU U IHEPreTUIECKO O€30MacHOCTH.

Xumuss ©  340poBbe denoBeka. JlekapcTtBeHHble cpencrtBa. lIpaBumiia
HCIIO0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.

XUMUSI TIUIIUM: OCHOBHBIE KOMIIOHEHTHI, MUIlEBbIe J00aBku. Poib xuMuu B
o0ecreyeHnu MUIIeBoi 0e30MaCHOCTH.



Kocmernueckne u mnapgromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOro UCIOJIb30BaHUS MPEnapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM )KU3HU.

XUMHSI B CTPOUTENIBCTBE: BaXKHEUIIUE CTPOUTENbHbIE MaTepuaibl (LEMEHT,
OCTOH).

XHMHS B CENTbCKOM X03sicTBe. OpraHM4ecKue 1 MUHEPAJIbHbBIE Y10OpEHU.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepuaisl 11 31eKTpoHUKU. HanoTexHomoruu.

Pacuérnble 3anaun.

Pacuérer: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOIUYECTBY
BEIIECTBA, Macce WK 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKLIUU BEUIECTB, MACChl
(00BEMa, KOIMUYECTBA BELIECTBA) IPOIYKTOB PEAKIIMH, €CITH OJJHO U3 BELIECTB UMEET
npUMecH, Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO
W3 BEIIECTB JAaHO B BHUAE pacTBOpa C ONPEACIEHHOW MAacCOBOM JOJEn
PacTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHILICHTPALIMU BEILLECTBA B
pacTBope, J0JIM BbIXOAA NPOAYKTA PEAKLUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpeamMeTHbIe CBA3H.

Peanuzaumst  MeXNpeAMETHBIX  CBS3€d NOpH  W3ydyeHUH oOwmed u
HEopraHM4eckol xumMuu B 11 Kjacce oCylIeCTBISIETCS Yepe3 MCIOb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITUM, NPUHATHIX B OTAEIBHBIX
peIMETax €CTECTBEHHO-HAYYHOIrO IUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYUHBIN (DaKT, TUIOTE3A,
TEOpusl, 3aKOH, aHaJlu3, CUHTE3, Kiaccu(ukanus, NepuoMyHOCTb, HAOIIO/IEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIENb, MOJAEIMPOBAHHUE.

®uznka: MaTepus, MUKPOMHUP, MAaKPOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH,
MOH, U30TONBI, PAMOAKTUBHOCTb, MOJIEKYJIA, JHEPTreTUUECKUN YPOBEHb, BEIECTBO,
TEJO0, 00BEM, arperarTHoe COCTOSHME BELIECTBAa, WJCAJIbHBIN ras, (u3nuecKue
BEJIMYMHBI, EAMHULIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusm, SKocuctema, buochepa, MeTaboIn3M, Makpo- 1
MUKPODJIEMEHTBI, OCJKHU, XUPbI, YIIEBOJAbl, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK YHEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, NOJE3HBIE UCKOMAaEeMbIE, TOILIHBO,
pecypchl.

TexHonorusi: XuMuU4YecKkas MPOMBIIIJIEHHOCTb, METALTYPIrHs, CTPOUTEIbHbIE
MaTEpHAJIbI, CEIbCKOXO035AMCTBEHHOE IIPONU3BOACTBO, NMUIEBAs IPOMBIIUIEHHOCTD,
(papmarieBTHYECKAS IIPOMBIIIEHHOCT, IPOU3BOJICTBO KOCMETUYECKUX
IpenapaToB, MNPOU3BOJACTBO KOHCTPYKLHMOHHBIX MaTEpHANIOB, 3JEKTPOHHAs
POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI PAMMBI 110 XUMUWU
HA YI'JIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM ¢ CHCTEMHO-JEATEILHOCTHBIM IOAXOIOM B CTPYKTYype
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHHUS MpeameTa «XUMHUsS» Ha YpOBHE CPEIHErO
oOmiero o0Opa3oBaHUsl BBIJIETIEHBI  CJIENYIONIME COCTABISIONINE: OCO3HAHUE
OOy4YalolMUMHUCS POCCUICKONW TPaKJaHCKOM MICHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSATEIHFHOCTH U CAMOOTIPEICTICHUIO; HATMUYUE MOTHBAITUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIECTBE TIPaBWJIAMH U HOpPMaMH TOBEJCHUS; HAIWYUE
TIPABOCO3HAHMS, IKOJIOTHYECKOU KYJIbTYPHI; CIIOCOOHOCTh CTaBUTh IIEJIH M CTPOUTH
YKU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS TMpeameTa «XHUMHUS»  OTpa)xaroT
c(hOpMHPOBAHHOCTh OMbBITA ITO3HABATEILHON M TMPAKTUYECKOW EATETbHOCTH
00yyYaromuxcs B MPOIIECCE pealiu3alui 00pa30BaATEIbHOM NESITENbHOCTH.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS MpeaMeTa «XHMHUS»  OTpa)aroT
c(OpMHUPOBAHHOCTh OMbITA IO3HABATEILHON M MPAKTUYECKOM EATETbHOCTH
0o0y4Jarommxcs B IMPOIIECCE peaTn3anud 00pa3oBaTEIbHONW NEATEILHOCTH, B TOM
YHCJIC B YACTH:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HAHMS 00YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEICTABIICHUS O COIUAJIBHBIX HOpPMaxX | TPaBUIAX MEKINIYHOCTHBIX
OTHOIIICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JICSITEIIbHOCTH MPHU CO3/IaHUH y4EeOHBIX
MIPOEKTOB, PEIICHUN YUYE€OHBIX U MMO3HABATEIbHBIX 33/1a4, BBIMOTHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUIOB YUYEOHOU JEATEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

IIEHHOCTHOT'O OTHOIICHHWSI K MCTOPHYECKOMY ¥ HAyYHOMY HACJCIUIO
OTE€YECTBEHHON XHUMUMU;

yBaXEHUSI K TPOIECCY TBOpUYECTBA B OOJACTHU TEOPUM U TMPAKTHUECKOTO
NPWIOKCHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yibTaT
JUIATETLHBIX ~ HAOMIOACHUH, KPOIMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOT'O TPY/Ia YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTHBOB B MOJYYSHHUH U MTOCIIETYIONIEM aHAIINU3E
uHGOPMAITIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO MOBEICHNS,

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYCCKHUMH SIBIICHHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEICHUE M TOCTYIKH CBOUX TOBApPHIICH C
MO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBUN
MOCTYIIKOB;

4) dpopMuUpoOBaHNS KYJIbTYPHI 310POBbS:

MOHUMAHMS I1IEHHOCTEW 3/10poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
TICUXHYECKOMY 3]I0POBBIO;

coOoieHUs1 mpaBwil 0€30MacHOr0 OOpallleHHs C BEIIeCTBaMU B OBITY,
IIOBCEAHEBHOM KU3HU, B TPYJAOBOU JIE€ITEIBHOCTH;

NOHUMAaHUSI [EHHOCTH TPaBWJI HMHJIUBUIYAIHHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCTEACTBUN W HENPHATHUS BPEAHBIX NMPUBBIYEK (YHOTPEOJICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIBCKON
JEATENbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W APYIHMX BHJAX
NESATENBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWHU TMPAKTUYECKUX 3aj]1a4y
COI[MAIbHOM HAMPaBICHHOCTHU (B paMKax CBOETr0 KJacca, IIKOJbI);

MHTEpeca K MPAKTUIECKOMY M3y4YEHHUIO MPOGECCUuil Pa3IMdHOrO Poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUY;

yBaOXXEHUS K TPY/Y, JIOJIAM TPYJla U Pe3yJibTaTaM TPYI0BOM eI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11€JI€CO00PA3HOTO OTHOIIEHUS K TPHUPOJIC KaK HCTOYHUKY
CYILECTBOBAHMUSI KU3HU Ha 3eMIie;

MOHUMAHUS TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSHUE PUPOTHON U COITMAIBHON CPEIIbI;

OCO3HAHMS HEOOXOIUMOCTH HCITOJIb30BAaHUS JOCTYIKEHUH XUMHH IS
pElIeHHs] BOMPOCOB PAIIMOHATIBLHOTO PUPOIONIOJIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUH, MPUHOCIIIUX BpEd OKpPYXKaroleu
OPUPOAHON Cpele, YMEHHS MNPOrHO3UPOBATH HEOJArOMPHUSTHBIE KOJIOIMYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX IEUCTBUIN U MIPEAOTBPAIIATh UX;

HAJIN4MUA PAa3BUTOr0 DKOJIOIMYECKOI0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATENBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCSI UMU B I[IO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAJIbLHOUN
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH  HJICOJIOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOM MPAKTUKY;

NOHMMaHUs crenuuKU XUMHUU KaK HayKd, OCO3HaHHA €€ pOoau B
(OpMHUpPOBAaHUN PALMOHAIBHOIO HAYYHOI'O MBILUIEHHUS, CO3JAaHUU LIEITOCTHOrO
Npe/ICTaBlIeHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKA, B
MO3HAHUW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO0 PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJIi  COBPEMEHHOM
UMBWIN3ALNN: B €€ T'YMaHUCTUYECKON HANIPABIEHHOCTH M BAXKHOM POJIN B CO3JaHUU
HOBOM ©0a3bl MaTepUalbHONW KYyJIbTYpbl, B PEIICHUU TIJIOO0ANIBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOW, SHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECTICUCHHH YCIOBUUN
YCHEIIHOI0 TPyAa U S3KOJIOTHYECKU KOM(POPTHON KUZHU KAKIOT0 YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYLIIHOCTH METOIOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydaeMble 3HAHMS JIJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro MUpa U
IPOUCXOJAIIMX B HEM U3MEHEHUM, YMEHUS JielaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCSI JJAHHBIX C ENbIO MOTYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHMHYECKUE 3HAHMS IS
pelieHus NpooJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeCa K IIO3HAHUIO, UCCIIEN0BATEIBCKON 1EATENbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AaKTUBHOMY IOJIYYEHUIO HOBBIX 3HAaHUA MO XHUMHHU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJia B pa3Iu4HbIX chepax mpodeccruoHanbHON
NEATEIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI



MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero oo1iero o0pa3oBaHus BKIIOYAIOT:

3HaUYMMbIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIC MOHSATHUS, OTPAKAIOIIUE
IETOCTHOCTh HAYyYHOW KapTHHBI MHUpa H CHENU(HUKYy METOJ0B TIO3HAHMUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbll (DakT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIETOBaHNE, HAOTIOIEHNE, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHeE);

yYHUBEPCAIbHBIC Y4eOHbIE NEHCTBUS (TMO3HABATEIbHBIC, KOMMYHHUKATHUBHEIE,

PETYISTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKUIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJIbHOW KOMIIETEHIIMM 00YyYaroIIuXCs;
CIIOCOOHOCTH 00yJaroumxcs UCTIOJIb30BAaTh OCBOCHHBIE

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC y4eOHbIC
JIEUCTBUSA B IIO3HABATEIBLHON U COLIMAIIBHOM MPAKTUKE.

MeranpeaMeTHble pE3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISTHUBHBIMU
ICUCTBUSIMHU.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBHUS

1) 6a3oBble JIOrHYEeCKHUE IeHCTBUS:

CaMOCTOSITeIbHO  (OPMyNIMpOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OMpENEeNsATh LeNU JAeITEIbHOCTH, 3aJaBasi MHapamMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIIbHOCTH C MOCTAaBICHHBIMU 1LICJISIMU;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBbIIIJICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHATHUH M YCTAHABJIMBATHh WX B3aHMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJIS OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHMS W KPUTEPUU JJIA KJIacCU(PHUKAIIMU BEIICCTB M
XAMUYECKHUX PEaKIIU;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYyXJCHHUS (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS HUCIOJIb3YEMbIE B XMMHUU CUMBOJUYECKUE
(3HAKOBBIC) MOJIEIIH, MPEOOPA30OBHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CUMBOJI) AJIEMEHTa, XUMU4YecKas (popMyia, ypaBHEHHE XUMUYECKOUN peakiuu
— MpU pelIeHUHd Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUECKUX 3a7ad, MPUMEHSTh



Ha3BaHHBIC MOJICIBHBIC MTPEACTABICHHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMbIX BEIIECTB U XUMHUYECKUX PEaKITHi.

2) 0a3oBbIe McCIeI0BaTEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOT'O TMO3HAHUS BEIISCCTB W XHUMHUYECKHUX
peaKuunii;

(GhOopMyIHpOBAaTh MEIU U 33/1a4l UCCIICTOBAHUS, UCIIOIh30BaTh IIOCTABICHHBIC
U CaMOCTOSITEIbHO CGHOPMYJIUPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTa
MO3HAHUSA U OCHOBBI JIJIs1 (DOPMUPOBAHMS THIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HAaBBIKAMH CaMOCTOSTEIBHOTO IIAHUPOBAHHMS W IIPOBEICHHS
YYCHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJIOM
npoIecca, CaMOCTOATENFHO TPOTHO3UPOBATH €ro pe3yiabTar, (HOpMyIupOBaThH
00001IIeHNS W BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh OOOCHOBAHHBIN OTYET O MPOALIaHHOMN padboTe;

npuoOperarh OMNBIT YYEHHUYECKOM HCCIAEAOBATEILCKOM U MPOCKTHOU
JIESITENHbHOCTU, TPOSIBJISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
TIOWICKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3TMIHBIX METOIOB
TIO3HAHUS.

3) pabora ¢ nudopmanueii:

OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX WHPoOpManuu (HAydHO-
NOMyJIsIpHAS JIUTEpaTypa XHUMHYECKOTO COJACpKAHUSA, CIPABOYHBIC TIOCOOWSI,
pecypchl MHTEpHETA), aHATU3UPOBaTh MH(POPMAIIUIO Pa3IMYHBIX BUIOB U (HOpM
peACTaBICHNS, KPUTHYECKHU OIICHUBATH e JIOCTOBEPHOCTh u
HENPOTHUBOPEUYHBOCT;

(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIE METOBI MIPU TOUCKE U
orbope wuHbOpMaIMU, HEOOXOAWMOW JJISI BBIMOJHEHUS YYEOHBIX 3ajaad
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HCIOIL30BAHMS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHMalbHYIO  (GOpMYy  TpEICTaBICHUS
uHbopmarnu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U APYTHE);

MCIIOJTb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PAOOTE C XUMUIECKOMN
uHpopMaleil: MPUMEHATh MEXNpeaMeTHble ((hU3MUecKue U MaTeMaTUYEeCKHUe)
3HaKH U CUMBOJIBI, (POpMYIIbl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

HCITOJIb30BAaTh 3HAKOBO-CHUMBOJIMYICCKUC CPCACTBA HATI'TIAJHOCTH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUSA:



3a/1aBaTh BOMPOCHI [0 CYIIECTBY OOCYK1a€MOM TEMBI B XOJI€ 1UAI0ra U/WiH
JTUCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYITUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTENIbHO BBIMIOJHEHUS TIPEAJIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pPe3ylIbhbTaTOB IMO3HABATEILHON EATEILHOCTH,
TIOJTYYEHHBIX CAMOCTOSATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOTHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKONH pabOThI MO MCCIICOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pean3allid y4eOHOT0O MPOeKTa, U (POPMYIUPOBATH BHIBOJIBI
10 pe3ysibTaTaM MPOBEIEHHBIX HCCICNOBAHWA MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

PeryisiTuBHbIE YHHBepcaJlbHbIe YueOHbIe 1eliCTBUS:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh M OCYLIECTBISATh CBOK IO3HABATEIbHYIO
JesITeNbHOCTb, OmNpeaenss e€ I[elu M 3aJayd, KOHTPOJIMPOBaTH M IO Mepe
HEOOXOJIUMOCTH KOPPEKTHPOBATh MpEelaraéMblii  aJIrOpUTM JEUCTBUH IpuU
BBITIOJITHEHWM Y4eOHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ }eKTUBHBIN CrMOco0 HMX perieHus ¢ Y4ETOM TONYyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKUX PEAKITHIX;

OCYILIECTBIJISITh CAMOKOHTPOJIb JICSITEIBHOCTH Ha OCHOBE cCaMoOaHalu3a M
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUH Ha yriayOJIEHHOM
YPOBHE Ha YPOBHE CPEIHET0 O0IIero 00pa3zoBaHus BKIIOYAIOT CrieUpUIecKue s
y4eOHOro npeamera «XuMus» HaydHbIE 3HAHMSI, YMEHHUS U CIIOCOOBI ACHCTBUI 1O
OCBOECHHIO, UHTEPIIPETALNU U MPEeOOpPa30BAHUIO 3HAHUM, BUJbI NESITEIHLHOCTH MO
MOJIYYEHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3JIMYHBIX Y4EOHBIX
CUTyalUsIX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C XUMUEH. B
[IporpaMMe II0 XHWMHUHU NPEAMETHBIE PE3YyJIbTaThbl MPEICTABICHBI 110 TroAaM
W3YUYCHMUS.

10 KIJACC

[IpenMerHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudyeckass XUMMS»
OTpaX<aroT:

c(OpMUPOBAHHOCTh NPEJCTABICHUN: O MECTE€ U 3HAUYEHUU OpPraHUYEeCKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€ poiu B 00ECIEYEHUH YCTOMYUBOIO
Pa3BUTHS YEJIOBEYECTBA B PEHICHUH MPOOJIEM DKOJIOIMYECKOM, SHEPTeTHUECKONU U
NUILEBON 0€30IIaCHOCTH, B Pa3BUTUM MEAMLIMHBI, CO3AAHUM HOBBIX MAaTE€pPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecreueHN PalOHAIIBHOTO
MPUPOJIONOJIH30BaHUS, B (OPMUPOBAHUU MHUPOBO33PEHUS] U OOIICH KYJIbTYpbI
YeJIOBeKa, a TAK)Ke SKOJIOTMYECKU 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO
Y IIPUPOJHOM CpELIE;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIIyre MOHATHS — XUMHUUECKUN JIEMEHT, aToM, SAPO U AJIEKTPOHHAs
obonoyka aroma, S-, P-, O-aromHbIE OpOWTANIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUA aToMa, THOpUAW3alus AaTOMHBIX OpOWTaneil, WOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKUCIICHUSI, XUMUUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeeT, (PYHKIIMOHAIbHAS
rpynmna, pajaukain, CTpyKTypHble (opMmyibsl (pa3BEPHYTHIE, COKpaIIEHHbBIE,
CKEJIETHbIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAs), HW30MEpbl, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJI- U a30TCOJEPIKAIUE OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(nepuoguueckuii 3akon [[. M. MengeneeBa, T€Opusi CTPOEHUS OPraHUYECKUX
BemecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIMIECTB, 3aKOH COXPAaHECHUS
U TpEBpallleHUsT JHEPrUM TMPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHUH, MUPOBO33PECHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; IPEJICTABICHUS O
MEXaHU3MaxX XUMHUUYECKUX peakiui, TEePMOAUHAMUUECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX X IMIPOTEKAHMSI, O B3AUMHOM BJIUSIHUM aTOMOB U TPYIIIT aTOMOB B
MoJIeKyJlaX (MHIYKTUBHBIA W Me3oMepHbiid dddexToi, opueHtantsl | u Il pona);
(akTomornyeckue CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYyUYEHUH M OE30MacHOM
UCIIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JeSTENbHOCTH YeTIOBEKa, OOUTUX HAYYHBIX TPUHIIUIAX XUMUYECKOT O MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOIIA, TepepadOTKU HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEepPHBIC MPU3HAKU TMOHSITHUH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTUSA MPHU
OMMCAHWU COCTaBa, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCTUHEHHII;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JIJII COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) POPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XUMHUYECKHX PEAKIMIl M PacCKpbIBaTh UX CYLIHOCTD:
OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOI0 OallaHca JTUX peaklMi, peakluuii HOHHOrO OOMEHa MyTEM
COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;



U3rOTABJIMBATh MOJIETU MOJIEKYJl OPraHMYECKUX BEIIECTB JJIS WUTFOCTPALUH
UX XMMUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTAaHABIMBAThH MPUHAJICKHOCTh M3YyUEHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUID K OIPEACIEHHOMY
KJaccy/Tpynmne COEQUHEHHH, JaBaTb WM Ha3BaHUS [0 CHCTEMAaTHUYECKOM
Homenkiarype (IUPAC) u nmpuBonuTh TpUBHANIbHBIE HAa3BaHUS IS OTACIbHBIX
Npe/ICTaBUTeNIed OPraHMYEeCKUX BEIECTB (3TUJICH, alleTUIICH, TONYOJI, TJIMLIEPHUH,
STWICHTJINKONb, (eHoN, (GopMaiIbIeTru/l, aleTaabIerull, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAJIbMUTHHOBAsT KUCIIOTHI,
[VIMILMH, aJlaHuH, MajlbTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMUPOBAHHOCTh YMEHHUSI ONpEAENATh BUJ XUMHUYECKOM CBSI3U B
OpPraHMYECKUX COCJWHEHUAX (KOBAJIEHTHAas M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. byriepoBa mist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3UYECKHE
U XUMUYECKUE CBOWCTBA THUIHYHBIX MPEACTABUTENIEN pPA3IUYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, IIMKJIOAJIIKAHOB, aJIKCHOB, aJIKaJIMCHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB, HUTPOCOECAMHEHUN U AMHUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJEeBOMOB  (MOHO-, JH- U  [OJHUCAXapHUJIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO  CBSI3b ~ MEXAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMMHUYECKHX PEAKLUd € HCHOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMHPOBAHHOCTh YMEHHUS TOJATBEPXKIaTh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COETMHEHUM OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBSA3M (G- U T-CBSI3H), B3AUMHOI'O BIUSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHUKH YIIIE€BOJIOPOIHOIO
CBIpbA (HEPTH, IPUPOIHBIHI r'a3, yrojb), CIIOCOObI €ro NepepadoTKU U NPAKTUYECKOE
IpUMEHEHUE NPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METoJlaX MO3HAHUSA — HAOJIOJEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI MPUMEHSITh OCHOBHBIE ONEpALlMU MBICIIUTEIbHON
NESTENbHOCTU — aHAJIM3 U CUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHUCTEMAaTHU3aIHIo,



BBISIBIICHUE MPUYUHHO-CIIECTBEHHBIX CBSI3€U — Il U3YUYEHUS CBOMCTB BEUIECTB U
XUMHYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTb YMEHHU: BBISBIISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MNOHATUAMHU U TPENCTABICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojee OCO3HAHHOTO TIOHWMAHHUS CYIIHOCTA MAaTE€pUAIBHOTO E€AWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPTraHUYECKON XUMHH ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpMHPOBAHHOCTH YMEHUH: POBOJAUTH PACUETHI IO XUMHUUECKUM (popMyiam
U YpPaBHEHUSM XHMHUYECKHX PEAKIUi C MCTOJIb30BAHHEM (DU3UYECKUX BEITUINH
(Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHUYECKOW (POpMYIIbI
BEII[ECTBA MO U3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusl, MIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMII: TPOTHO3UPOBATh, AHAJTU3UPOBATh U OIICHUBATH
C TO3UIUK  HKOJOTMYECKON  Oe30MacHOCTH  MOCIEACTBUS ~ OBITOBOM |
IPOU3BOJICTBEHHOU JIEATEIHHOCTH YEIOBEKA, CBA3AaHHOU C MepepadOTKOM BEIIECTB,
UCIIO0JIb30BaTh MOJYYEHHBIE 3HAHUSI [l IPUHATUS TPAMOTHBIX pelIeHUN mpodiaemM
B CUTYallUsIX, CBSI3AHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IJIAHUPOBATh M TIPOBOIHTH
XUMUYECKUN SKCIEPUMEHT (MOJIyYEHHE W M3YYEHHUE CBOMCTB OPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIC PpEAKIMU YTJIEBOJIOPOJIOB PA3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJECPKAIIUX OPraHMYECKUX BEILECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/lad 1O PAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABUI
6e3omacHOro oOpalleHusi ¢ BelIeCTBAMU U JAOOPATOPHBIM 000pPYZOBAHUEM,
dbopmynupoBaTh 1€db UCCIEAOBAaHUS, MPEACTaBIAThH B pazIM4yHOM dopme
pEe3yAbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUIA:

COOJTI0IaTh TIPAaBWJIA HYKOJIOTHYECKHU IIeIeCO00Pa3HOTO TIOBEACHHS B OBITY W
TPYJIOBOU JEATETLHOCTU B IEJISIX COXPAHEHHUsI CBOETO 3/I0POBbS, OKpYKarouen
IPUPOTHOM CpPEeAbl U IOCTUKEHUS €€ YCTOWUNBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHYECKOTO JCHCTBHSI HAa YKUBbIE OPraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHMMAs cMbIci nokasarens [1J1K;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHUS OPTaHWYECKHX BEIIECTB B
MPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TIOJb3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISATH IIE€JICHANIPABICHHBIA TIOUCK
XUMUYECKON MH(OpMaIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4dHasi M yueOHO-Hay4YHas
auTepaTypa, cpeacTBa MmaccoBor uHbopmanuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMUYECKYIO0 HH(OpMaIIKIO, mepepadaThiBaTh €€ U UCIOIb30BAThH B
COOTBETCTBHH C TIOCTABJICHHON yueOHOH 3ada9ei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPaKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepHaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M IM03HABA€MOCTH SBJICHUN MPUPOJIBI, O MECT€ W 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJin B 00ECTIEUYCHUU YCTONUYMBOTO
pa3BUTHUS, B pEIICHUU NPOOJEeM HKOJIOTUYECKOM, SHEPreTUYECKOM W THUIIEBOU
0C30IaCHOCTH, B Pa3BUTUHM MEJWIIMHBI, CO3JIaHMM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB AHEPruH, B OOECIEUECHUM PAlMOHAJIBLHOI'O MPUPOJIONOIb30BaHUS, B
dbopMUPOBAaHUU MHUPOBO33PEHUS M OOIIEH KyJabTyphl 4YeJIOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 3JI0POBBIO M IPUPOJIHOMU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOTOJIAraloIIKe MOHATHS — XUMUUECKUI 2JIEMEHT, aTOM, JIPO aTOMa, U30TOIIbI,
AJIEKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aroMHBIE OpOWTa M, OCHOBHOE H
BO30OYXXIEHHOE COCTOSHHUS aToma, THOpHAM3alusg aTOMHBIX OpOHWTajed, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJICKTPOOTPHUIIATEIbHOCTh, CTENEHb  OKHUCIICHHUS,
XUMUYecKasi CBs3b (KOBaJICHTHasi, WOHHAs, METaJUIMYecKasi, BOJIOPOJIHAS),
KpUCTaJUIMYeCKasi pemerka, XUMHYEeCKas peakius, pacTBOpP, DICKTPOJIMTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAs JIUCCOLMAlIMSA, CTENeHb JUCCOLMAIUH,
BOJOPOJHBIN TOKa3aTelb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOU 3¢ deKT
XUMHUYECKON peaKIluu, CKOPOCTh XUMHUECKON PEaKIui, XUMUUECKOE PABHOBECHUE;
TEOPUU M 3aKOHBI (TEOpPUS AIEKTPOJUTHUYECKOM AUCCOLMAIMU, TEPUOAUYCCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS U
IpeBpaleHUs SHEPTUU MPU XUMUUYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA COCTaBa
BEII[ECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJHUYECKHUHN SI3BIK
XUMHH, MUPOBO33PEHUECKHUE 3HAHMS, JISKAIIME B OCHOBE MTOHUMAaHUSI MIPUYMHHOCTH
U CUCTEMHOCTH XHMHUYECKHUX SIBIICHHUI; COBPEMEHHbIC MPEACTABICHUSI O CTPOCHUU
BEI[ECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJISPHOM YpPOBHSX;
IpeACTaBICHUS O MEXaHM3Max XUMHUYECKUX pEaKIUi, TePMOIMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HMX NPOTEKAHUsA, O XMMUYECKOM pPaBHOBECHUH,
pacTBopax U AUCHEPCHBIX CUCTEMax; (PaKTOJOTMUECKHUE CBEIEHHUSI O CBOWCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MaCHOM MCIOJb30BAHUM BAKHEHIIIUX HEOPTaHUYECKUX
BCIIECTB B OBITY M TPAKTUUECKOW JEATCIBHOCTH YeI0BEKa, OOIIMX HAyYHBIX
MPUHIMIIAX XUMUYECKOTO IMTPOU3BOICTBA;

c(hOpMUPOBAHHOCTb YMEHUH: BBISBISATH XapaKTEpHbIC NMPU3HAKU TOHSITHMH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX IIPEBpaIlCHUI;



c(OpMHPOBAHHOCTh YMEHHSI MCHOJb30BATh XWMUYECKYIO CHMBOJUKY A
coctaBieHus (GopMysn BemIECTB M  YpPaBHEHHM  XUMUYECKUX  pEaKIuH,
cuctematuueckytro HomeHknarypy (IlUPAC) u tpuBHanbHble Ha3BaHUs OTIEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETSATh BAIGHTHOCTh M CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMUMHYECKOW CBs3U (KOBaJE€HTHas,
WOHHAs, METAJUIMYECKas, BOJOPOJAHAsA), THUI KPUCTAUIMUECKONM PpEHIETKH
KOHKPETHOT'O BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BUJA XMMHYECKOW CBSI3W W TUNA KPUCTAUIMYECKOM pemETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIaCCU(PHUIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
10 UX COCTaBY, XMMHUYECKUE PEAKIUU IO PA3TUYHBIM IIPU3HAKAM (YHCITY H COCTaBY
pearupyromux BeUIECTB, TEIJIOBOMY 3(PQEKTy peaklnd, U3MEHEHHUIO CTereHeu
OKHCIJIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3aTopa U Jpyrue);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHMS UM KPUTEPUHM Ul KJacCU(UKALUU
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICIH MEPUOJIMYECKOro 3akona Jl.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
¥ IPOTHOCTHYECKYIO QYHKIUH;

c(OpMHPOBAHHOCTh YMEHHUH: XapakTEpU30BaThb SJIEKTPOHHOE CTPOECHHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO IMEPHOOB
[lepuognueckont  cucremsr  J.M.  MengeneeBa,  UCHOJNb3ys  TOHSATHS
(QHEPreTUYECKHE YPOBHM», «IHEPTETUYECKHE MOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YXKAEHHOE HHEPreTUYECKHE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX 3JEMEHTOB M MX
coequHeHUM mno nepuojgaMm U rpynnaMm Ilepuonnueckon cucrembsr [J[. U
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHMSI X
AJIEKTPOHHBIX 000JIOYEK;

c(OpMUPOBAHHOCTh ~YMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IIOATBEPKIAATH
CYIIECTBOBAHUE TEHETHUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMH C
NIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;

c(OPMUPOBAHHOCTb ~YMEHHUSI PAaCKpbIBaTh CYLUIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKLUi MOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEAKUMH; peakuidl HOHHOrO OOMEHa MYTEM COCTaBIICHUA HUX IMOJHBIX WU
COKpAalllEHHBIX  MOHHBIX  YPaBHEHHM;  peakUUdl  TUAPOIM3A;  PeaKkuuu
KOMILIEKcO00pa3oBaHUs (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIMHKA U AJIFOMUHUSA);



c(hOpMUPOBAHHOCTb YMEHHUS OOBICHATh 3aKOHOMEPHOCTHM MPOTEKAHUSA
XUMUYECKUX PEaKIUi C y4€TOM HX JIHEPreTUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHUMHYECKOW peaKklMh B 3aBUCUMOCTH OT Pa3IuYHBIX
(bakTOpoB, a TaKXKe XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS MO BIUSHUEM
BHeIIHUX Bo3zaeicTBuil (mpunnun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHYECKHUE PEaKIIHH,
JeXale B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHUs CEpPHOM KHUCIOTHI, aMMHaKa,
o0lllMe Hay4yHble MPUHLMIBI XUMHUYECKHX MPOU3BOJACTB; IIEJIECO00PA3HOCTh
MPUMEHEHUS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHMSI COOTHOIICHUS PUCK-TIONH3A;

c(OpMHPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAaHMM O METOJIaX HAYYHOTrO
MO3HAHUS SBJICHWA TPUPOIBI — HaOMOIEeHNe, HW3MEpPEHHe, MOJACIUPOBAHUE,
AKCHEPUMEHT (PpeaibHbIN U MBICIICHHBIN), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS MPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIICIOBAHUU BEIIECTB
U s OOBSICHEHUS XMMHUYECKUX SBJIICHUU, HMMEIONMX MECTO B MPHUPOJIE,
NPaKTHYECKOM JESTEIbHOCTH YEIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTb YMEHHUSI BBISIBISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATUAMHU U TPEACTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJ1ee 0OCO3HAHHOT'O MOHUMAHHUS MaTEPUATHLHOTO €IMHCTBA MHPA;

c(hOpMHPOBAHHOCTh YMEHHUS TPOBOAWTH PACUETHI: C HCIOJI30BAaHUEM
MOHSITUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPALIUS»;
Macchl BEIIeCTBAa WKW 00BhEMA raza Mo W3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIoBoro addexra
peakIuu; 3HAYCHHUS] BOJOPOJHOrO MOKa3aTeNsl pacTBOPOB KHCIOT M IIEIOYEH ¢
W3BECTHOM CTEIMEHBIO JHMCCOIMAIMU; Macchl (00Bh€Ma, KOJIMYECTBa BEIIECTBA)
NPOAYKTa PeaKIUu, €Cld OJIHO M3 UCXOAHBIX BEIIECTB JaHO B BUJE PacTBOpa C
oTpeenéHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIIECTBA WUJIU JAHO B M30BITKE
(MMeeT MpUMeCH ); TOJIM BBIXOJa MIPOJIYKTa peaKkuu; 00BEMHBIX OTHOLICHUM ra30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIILHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUH  JKCIepuUMeHT  (IpOBEeleHHEe  peakiuid  HMOHHOro  OOMeEHa,
MOATBEPKIEHUE KaYeCTBEHHOIO COCTAaBa HEOPTAHUYECKUX BELIECTB, ONPEACICHUE
cpelbl PacTBOPOB BEIIECTB C IMOMOIIBIO HHIMKATOPOB, HW3YYEHUE BIUSHUS
pa3nuHbIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOM  peakiuu, pEIICHUE
OKCIIEPUMEHTAJIBHBIX 3a7ad 1o TemaMm «Meramwney u  «Hemeramibsiy) ¢
coOJTI0/IeHEM TIpaBUil O€30MacHOr0 OOpaIlleHUs C BEIIeCTBAaMU U J1ab0paToOpHBIM
o0opynoBaHueM, (HOpMyJIMPOBATH 1IEJIb UCCIIEIOBAHUS, IPEACTABISATh B PA3IMUHON
dbopme  pe3ynbTaThl  AKCIEPUMEHTa, aHAJW3UPOBATh M  OIEHHMBATh  HX
JIOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOIaTh MpaBuia MOJIb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 0OOpyJOBaHUEM, OOpalieHuss C BEIIeCTBAaMU B
COOTBETCTBUM C HHCTPYKIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, HKOJIOTMYECKHU IEJIeCO00pa3HOr0 TIOBENCHHS B OBITY W TPYIOBOM
JEATETbHOCTA B LIETSX COXPAHEHMSI CBOErO 3JI0POBBS, OKPYKAIOUIEH MPUPOTHON
cpenbl U JOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABAaTh OMACHOCTh
TOKCUYECKOTO JCHCTBUSL HA >KUBBIE OPraHU3Mbl ONpPENETEHHBIX HEOPTraHWYECKUX
BEIIECTB, MOHMMAas cMmbIch rmoka3zarens [IK;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATH IIEJICHATIPABICHHBIA TIOUCK
XUMUYECKON MH(OpMaIMK B Pa3JIMYHBIX UCTOYHUKAX (Hay4dHasi M yueOHO-Hay4YHas
JUTEepaTypa, CpelcTBa MaccoBoil nHdopmaiuu, IHTepHET U apyrue), KpUTHUIECKU
AHATM3UPOBATH XUMHUUYECKYI0 HHPOPMAIIHIO, TIepepadbaThiBaTh €€ U UCIIOJIb30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3agaueil.
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MPOBEPSIEMBIE HA EI'D 11O XUMHWU TPEBOBAHMUS K
PE3YJBHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHET'O OBIIET'O OGPA3OBAHUS

Kon
NpoBepPsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero
001ero oopa3oBaHus

1

Bnanenue cuctemMoil XMMUYECKUX 3HAHUM, KOTOpasi BKIIKOYAET:

1.1

OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKUI JI€MEHT, aTOM, U30TOIIBI,
9JIGKTpOHHass 000J0YKa aroma, S-, p-, O-3JCKTpOHHBIC OpPOUTAIH
aTOMOB, OCHOBHOE ¥ BO30YKAEHHOE COCTOSIHHE aTOMa, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  JJIEKTPOOTPHIIATEIIEHOCTh,  CTEIICHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (G- W T-CBSI3b, KPATHBIC CBSI3W), THOPHUIU3ALUS
ATOMHBIX OpOWTanei, KpUCTALIMYECKass PEmETKa, MOJb, MOJSpHAs
Macca, MOJISIPHBIH O00BEM, MOIIIpHAs KOHIICHTpAIUS, pPacTBOPHI
(MCTUHHBIC, TUCTICPCHBIC CHCTEMBbI), KPUCTAJIOTUAPATHI, YTICPOTHBIN
ckeneT, (hYHKIIMOHAJIbHAS TpyIIa, pajuKall, H30MEphl, CTPYKTYpHAs
dbopmyna, wu3zoMepus (CTPyKTypHas, reoMeTpuveckas  (Iuc-,
TPaHCU30MEpHsI), TOMOJOTHUECKUH Psii, TOMOJIOTH, YIJIEBOJOPOJIEI,
KHCJIOPOJI- U a30TCOJIEPIKAIINE COCIMHEHHUSI, OMOJIOTHUECKU aKTHBHBIC
BeriecTBa (YrieBOIbI, XKHUPBI, OCIIKH), MOHOMED, TIOJTMMEP, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIDHBIC COCIUHCHUS, KPEKHHT, PUMOPMHUHT,
TUNBl  XUMUYECKUX PpeaKIuil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC,
9K30- M DHAOTEPMUYECKHE, DPEaKIMH HMOHHOTO OO0MEHa, TOMO- U
reTepOTreHHbIC, 00paTUMbIE M HEOOPATUMEIE), PACTBOP, DJICKTPOIIUTHI,
HEDJIEKTPOIUTBI,  DJIGKTPOJIIUTUYECKAs  JHUCCOIMAIMS,  CTENEHb
JUCCOIMALINN, OKUCIIUTENb, BOCCTAHOBUTEIb, JJIEKTPOJIHN3, CKOPOCTh

XUMUYECKON Peakluy, XUMUIECKOE PABHOBECHE)

1.2

TCOpPHUU W 3aKOHbI (Teopm{ XUMHYECKOI0 CTPOCHHUA OPraHUu4YCCKUX
BemectB A.M. bytnepoBa, Teopus JIEKTPOTUTHIECKON TUCCOIUAIINH,
[lepuoanueckuii 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUSI MACCBHI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMMUHU, MUPOBO33PEHUYECKHE
3HAHUs, JISKale B OCHOBE IIOHMMAHUS IPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUI, COBPEMEHHBbIE INPEACTABICHUS O CTPOCHUU

BElIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX




1.3

MMpEaAcCTaBJICHUA 0 MEXaHHU3Max XHUMHUYCCKUX peaKHHﬁ,
TEPMOAUHAMHUYCCKUX u KHHETHYCCKUX 3aKOHOMCPHOCTAX ux

IIPOTCKaHUA, O XUMHUYCCKOM PABHOBECHH, JUCIICPCHBIX CUCTEMAX

1.4

@aKTOHOFI/I‘—IeCKl/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHHU U
Oe30macHOM HCIIOJIb30BaHHUHN BaKHEHIITX HEOPTraHNYCCKUX u
OpraHn4cCKux BCIICCTB B 6HTy n HpaKTquCKOﬁ ACATCIBHOCTHU

YCJIOBCKA

1.5

O6H_[I/Ie HAYYHBIC [IPUHIOUIIBI XUMHWYCCKOI'0 IMMPONU3BOACTBA (Ha IIpuUMEpPeC
IIPpOU3BOACTBA CCpHOfI KHCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60TKH

HeTH)

ChopMUpOBaHHOCTH YMEHUH BBISIBIISITH:

2.1

XApaKTCPHBIC IIPU3HAKU W B3daHMMOCBA3b H3YYCHHbBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIHUC IOHATUA IIPU ONHUCAHHUU CTPOCHUA U

CBOICTB HCOPTaHNYCCKUX U OPraHNICCKUX BCHICCTB U UX npeBpameHI/HZ

2.2

B3aHMMOCBSI3b XUMHUYECKUX 3HAHUM C MOHATHSIMH H MMPpEACTaBICHUAMU
APYrux npeamMeToB IJid 0oJiee 0OCO3HAHHOT'O0 TOHUMAHUS U OOBICHCHUS

CYIITHOCTHU MAaTCPUAJIBHOT'O €AUMHCTBA MHpPa

ChopMHUPOBAHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaMMEHOBAHMS XHUMHUYECKUX COCIUHECHUM MCKIAYHAPOAHOI'0 COX03a
TereTquCKOﬁ n HpHKHaI[HOﬁ XM U TPUBHUAIBHBIC HA3BAHUA
BCIICCTB, OTHOCAMMUXCA K MH3YYCHHBIM KJIaCCaM OpPraHUYCCKUX U

HCOPTaHNYCCKUX COCIUHEHUI

3.2

XUMHUYECKYI0 CUMBOJIUKY JUJIsl COCTaBJICHUS (OPMYJ HEOPraHHYECKUX
BEUIECTB,  MOJIEKYJSIDHBIX U  CTPYKTYpPHBIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) ()OPMYII OPTaHUIECKHX BEIECTB

ChopMHUpPOBAHHOCTH YMEHHSI KJIACCU(DHUITMPOBAT:

4.1

HCOPraHMYCCKHUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTI: OCHOBAaHHUA H

KPUTEPHU TS KITACCU(PUKAIIMN N3yIaeMbIX XUMUYECKIX 00BEKTOB

4.2

OPraHnv4CCKUC BCHICCTBA, CAMOCTOSATCIIBHO BBIGI/IpaTB OCHOBaHUA H

KPUTEPHU IS KITACCU(PUKAIIMN N3yYaeMbIX XUMUYECKIX 00HEKTOB

4.3

MO Pa3IMYHBIM TMPH3HAKAM (YHCITY M COCTaBy PEardpyrolIuX BEIIECTB,
terioBoMy 3(dekTy peakmmu, W3MEHEHHIO CTENCHEH OKHCIICHHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIMHY, YYACTHIO KaTaJlu3aTopa)

ChopMupoBaHHOCTh YMEHHUS XapaKTEPHU30BaTh FIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUM) W HOHOB

XUMUYECKHX 3JIeMEHTOB | — 4 mepuonoB llepuogudeckoil cuCTEMBI




J.N. MenzeneeBa u ux BaJICHTHbIE BO3MOYKHOCTH, UCTIOJIb3YS IOHATHS

S-, p-, 0-21IEKTPOHHBIC OPOUTAIIH, SHEPTETHUCCKHE YPOBHH

CdopmMupoBaHHOCTh YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIUHEHHH 0

nepuoaam | rpymnmnam

C(I)OpMPIpOBaHHOCTB YMCHUS COCTABJISITh YPaBHCHHUA XHUMHYCCKUX

peaKuHﬁ " paCKpbIBATb UX CYIIHOCTb:

7.1

OKHUCINUTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MoCpCaACTBOM

COCTABJICHHUA 3JICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

7.2

YpaBHCHUA peaKHI/Iﬁ Pa3JIMYHBIX THUIIOB; IIOJHBLIC H COKpaH_[éHHBIe
YpaBHCHUA peaKI_II/Iﬁ HOHHOTI'O O6M6Ha, YuuThbiBas YyCJIOBUS, IIPpHU

KOTOPBIX 3TH pCaKIIMU UAYT 10 KOHIIA

7.3

peakiuii ruapoan3a, peakiuil KoMIuIeKcooOpa3oBaHus (Ha MpuMepe

TUAPOKCOKOMIIJICKCOB IIUHKA U aJ'IIOMI/IHI/IH)

ChopMHUPOBAHHOCTH YMEHHUS TIOITBEPKIATh:

8.1

Ha KOHKPCTHBIX IIPHUMECPAX XapaKTCP 3aBHCUMOCTU peaKI_[I/IOHHOI;'I
CIIOCOOHOCTHU OpTraHNYCCKUX COCIUHEHHUM OT KpaTHOCTH U THUIIA
KOBAJICHTHOM CBS3U (G- u TE-CB}I3I/I), B3aMMHOI'O BJIMAHHA aTOMOB H
Tpynil aTOMOB B MOJICKYJIAX, 4 TAKXKE OT 0COOEHHOCTEH pcajmm3anunun

Pa3JIMIHBIX MCXaHHU3MOB IIPOTCKAHU A pCaKI_[I/Iﬁ

8.2

XAapaKTCPHBIC XHUMUUYCCKUC CBOICTBAa BEIECTB COOTBCTCTBYHOIIUMU

DKCIIEPUMEHTAMM U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKLUN

CdopMUpOBaHHOCTh YMEHHUSI XapaKTEPH30BATh COCTAB U BAKHEUIINE
CBOMCTBa BCIICCTB, MPUHAAJICIKAIINUX K OHpCI[GJIéHHI:IM Kj1accaM Hu
rpyImaM COECIMHEHHH (TIPOCThIE BEIIECTBA, OKCHUABI, THIPOKCHIBI,
COJIM; YTIEBOAOPO/bI, MPOCThIE F(PUPBI, CIUPTHI, (PEHOJIBI, aATbACTHIBI,
KETOHbI, KapOOHOBBIE KHCJIOTBI, CIOKHBIE 3(PUPBI, KUPbI, YIIIEBOMDI,

aMUHBI, aMUHOKHUCIIOTHI, OCITKH)

10

CdopMUpOBAaHHOCTh YMEHHUS MPOBOAUTH PACUYETHl MO XUMHUYECKUM
dopMysnaM M ypaBHEHHUSM XUMHUYECKHX PEaKUUil C HCHOJIb30BaHUEM

(U3UYECKUX BEITUYHH:

10.1

Macchl (00BEMa, KOTMUECTBA BEIIECTBA) MPOIYKTA PEAKIMH, €CIIU OJTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pACTBOpPAa C OINPEACIEHHOM
MaCCOBOI JIOJICH PacTBOPEHHOTO BEUIECTBA WIIH JIaHO B H30BITKE (MMEET

IPUMECH)

10.2
10.3

MacCcOBOM Wi 00BEMHOM J0JIH, BBIXO/Ia MPOAYKTA PEaKIUH

TEIUIOBOTO 3P deKTa peakui




10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

10 HAXO0XJACHHIO XHMHYSCKOM (bOpM}’J'IBI BCIICCTBA

11

Bianenne cucreMoi 3HaHMM O METOJAaX HAYYHOI'O IO3HAHUS SIBJICHUU
IPUPOJbI, HCIHOJB3YEMBIX B €CTECTBEHHBIX HAayKaXx U YMEHHUE
OPUMEHATh 3TU 3HAHUSA INPU SKCHEPUMEHTAIBHOM HCCIIEI0BAHUU
BEUIECTB U AJI1 OObICHEHUSI XUMUUECKHX SIBJICHUH, UMEIOIINX MECTO B
pUpoJIe, MPAKTUYECKON NEeATEIbHOCTH 4YelIOBEeKa U B MOBCEIHEBHOU

KHU3HU

12

ChopMupoBaHHOCTh yYMEHHSI MPUMEHATH (KMCIOIB30BaTh) 3HAHHUS O
COCTaBE M CBOWCTBAaX BEIIECTB MJISI AKCIEPUMEHTAIHLHOW TMPOBEPKHU
TUIIOTE3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHYECKUX
peakiMii M TPOTHO3ZHUPOBAHMS BO3MOXKHOCTEH HX OCYIIECTBICHUS;
CUCTEMHBIE XUMHUYECKHE 3HAHMS I OOBSACHEHHS W MPOTHO3MPOBAHUS
ABJICHUH, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPHUPOAY; IJsl TPUHATHUSA

T'paMOTHBIX peH.IeHPIfI HpO6JICM B CUTyalUAX, CBA3aHHBIX C XUMHEH

13

CdopMupoBaHHOCTH YMEHHUS MJIAHUPOBATH M MPOBOJUTH XUMUYECKUI
IKCIIEPUMEHT (MOIyYeHHEe U H3y4YCHHE CBOWCTB HEOPTaHUYECKUX H
OpraHMYECKHX BEILECTB, KAUECTBEHHBbIE pEAaKIHUU YIIIEBOAOPOIOB
Pa3IMYHbIX KJIACCOB M KUCIOPOJACOAEPKAILIMX OPraHUUECKHUX BELIECTB,
pelleHHe  SKCHEPUMEHTAIbHBIX  33Jad [0  PaclO3HAaBAHMIO
HEOpPraHMUYECKUX U OPraHWYECKUX BELIECTB) C COOJIOJEHUEM IIpaBUII
Oe3omacHOro  oOpamieHWss C  BEHOIECTBAMH U JIa0OpPaTOPHBIM
o0opynoBanueM; (HOpMyJIHpOBaTh LIEIN MCCIEAOBAHUS; MPEACTABIATh
B pasznu4HOM (opme pe3ynbTaThl SKCHEPUMEHTa, aHAIM3HPOBATh U

OLICHUBATh UX JOCTOBEPHOCTDH

14

CdopMupoBaHHOCTh YMEHHS OCYIICCTBIIATD IICJICHANIPABICHHBIN ITOUCK
XUMUYECKOW HMH(OpMAMK B PAa3IMYHBIX HCTOYHUKAX (Hay4dHas H
yueOHO-Hay4JHasl JUTepaTypa, CpeACTBA MacCOBOW HMH(OpMAIMH, CeTh
WHTepHeT W JApyrue), KPUTUYECKH aHAM3UPOBATH XUMHUYECKYIO
uHpopMalrio, nepepadbaTeiBaTh €€ M UCIONB30BaTh B COOTBETCTBUH C

MOCTaBIIEHHON y4eOHOM 3a1aueit

15

CchopMHpPOBaHHOCTE yYMEHMS HPOTHO3UPOBATh, AHAIU3UPOBATH MU
OLICHMBaTh MH(OPMALMIO C TO3UIMHA 3KOJIOTMYEecKOo O0e30MacHOCTH
MOCJIE/ICTBUM OBITOBOI M MPOMU3BOACTBEHHOW NIESTENBHOCTH YeIOBEKa,
CBSI3aHHOM C TepepabOTKOM BemecTB; CHOPMUPOBAHHOCTH YMEHHIA
OCO3HAaBaTh  OMACHOCTh  BO3JACHCTBUS HA  JKUBBIE  OPraHU3MBI
OHpGI[GJIéHHbIX BCIICCTB, IIOHMMAas CMBICJI IIOKa3aTCJIsd HpeﬂeHbHOﬁ

I{OHYCTI/IMOﬁ KOHIOCHTpAlUH, W IOACHATL Ha IMpUMEpaAxX CIIOCOOKI




YMEHBIIICHUS M TPEAOTBPAIEHUS HMX BpPEIHOTO BO3JCHCTBUS Ha

OpraHrn3M 4€JIOBCKa




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
1O XUMHNHN

Kox

HpOBepHeMLIﬁ JIEMEHT COACPKRAHUSA

TGOPCTI/ILICCKI/IC OCHOBbI XUMHNHU

11

Crpoenue BemectBa. CoBpeMeHHas: MOJIETb CTPOEHHs aTroma. Pacnpenenenue
OJICKTPOHOB MO JSHCPIreTUYCCKUM YPOBHSAM. K.]'IaCCI/I(bI/IKaI_[I/ISI XUMHWYCCKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHHUSI IHEPIeTUUECKUX YPOBHEHN aTomoB (S-, p-,
d-anemenToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMOB. DJICKTPOHHAsS

KoH(UTyparys atoma. BaJleHTHBIC JIEKTPOHBI

1.2

[lepnonnueckas cucrtema xumudeckux dneMeHtoB .M. Menneneesa.
®usnyeckuit cmoica Ilepuoanueckoro 3axkona .M. MenaeneeBa. [IpuanHbl 1
3aKOHOMEPHOCTH WM3MEHEHMSI CBOWCTB DJJIEMEHTOB M HX COEAUHEHUH 10
[IEpUOJaM M TrpynnaM. 3aKOHOMEPHOCTHM B HM3MEHEHHMHM CBOMCTB IMPOCTBIX

BEIIIECTB, BOJOPOIHBIX COCAMHEHHH, BBICITUX OKCHIOB U THUIPOKCHIOB

1.3

BanenTtHoCTh. DneKTpooTpULIATENbHOCTh. CTENEHb OKUCIIEHUS

14

1.5

Bunpr xumuueckoii cBsi3M (KOBaJleHTHAs, HOHHASI, METAJNTMYECKasi, BOAOPO/THAS)
U MexaHm3Mbl €€ oOpa3zoBaHMs. MEXMOJNEKYJISIPHBIE B3aUMOICHCTBUSI.
BemectBa  MOJEKYISIpHOTO M HEMOJIEKYJISPHOTO  CTpOeHUs.  Twumbl
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THUIIA

KPUCTATTUYECKON PEeIETKU

Xumuueckas peaKnusi. KJ'IaCCI/I(bI/IKaI_II/IH XUMHNYCCKHUX peaKI_II/Iﬁ B

HCOpFaHquCKOﬁ n OpraHquCKOﬁ XHUMHH. 3aKOH COXpaHCHUA MACChl BEIICCTB

1.6

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT Pa3INYHbBIX (HaKTOPOB

1.7

TennoBbie 3¢ (heKThl XUMUYECKHX peakiuid. TepMoxuMHuyeckie ypaBHEHUs

1.8

OOpatumble peaknuu. XUMHUecKoe paBHoBecHue. DakTOphl, BIUAIOIIME HA

COCTOsIHME XUMHUYecKkoro papHosecus. Ilpunnun Jle [latense

1.9

OnekTponutrueckas nuccormanusi. CuiapHbIe U ciaabblie amekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCHAs, HEWUTpanbHas, IienodHas. CTerneHb

nucconuanyu. Peakiiun HOHHOTO 0OMeHa

1.10

IMaaponus coneii. MornHoe npousBenenne Boabl. Bomopoausiil mokasarens (pH)

pacTtBopa

1.11

Crioco0sbl BBIPAXKCHUA KOHOCHTpAlnuH pacTBOPOB: MaccCoBasia JOJIA
paCTBOpéHHOFO BCIIECCTBA, MOJIAPpHAA KOHLOCHTpALIUA. Hacewimienasle u

HCHACBIIICHHBIC PACTBOPLI, paCTBOPHUMOCTD. KpI/ICTaHHOFI/II[paTbI




1.12

OKHCIIUTEIIFHO-BOCCTAHOBUTEILHBIC PCaKuu. HOBGI[CHI/Ie BCIICCTB B Cpe€lax C

pa3HbeIM 3HaYeHHEM PH. MeToabl 21eKTpOHHOTO OajaHca

1.13

DNEeKTpOIN3 pacTBOPOB U PacIlIaBOB COJEN

OCHOBBEI HeOpFaHquCKOﬁ XUMHH

2.1

Knaccuduxanums HEOPraHUYECKUX COCIMHEHU. Homenkiatypa

HCOPraHMYCCKHX BCUICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXXHEHIIMX METAUIOB (HATPUM, KaldWil, KaJIbLIUM,
MarHui, aTFOMUHHUH, IUHK, XPOM, JKeJie30, Meb) U uX coeauHeHuid. Oomue

CIOCOOBI TIOJTYYEHUS METAJIJIOB

2.3

XUMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETANIOB (TajlOTEHOB, CEphbI, a30Ta,
dbocthopa, yraepoma W KpEeMHHA) M HX COCAMHEHUH  (OKCHIIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUN )

2.4

I'enetnueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, IPUHAAICKAIINX K

Ppa3siIM4HbIM Ki1acCcaM

2.5

Nnentuduxaius HeopraHnueckux coeAnHeHnil. KauecTBeHHbIE peakiuy Ha

HCOPraHUYCCKHE BCUICCTBA U MOHBIL

3.1

OCHOBBI OPTraHUYECKON XUMUU

OCHOBHBIE TIOJIOKEHUS TEOpUU XHUMHYECKOI'0 CTPOCHHUA OpPraHu4YCCKUX
coenuHeHuit A.M. BytnepoBa. YTiepoaHbIil CKEIeT OpraHUuIeCKON MOJIEKYIIbI.
KpaTHocTh XMMHYECKOH CBA3U. S- M P-CBSA3U. SP3-, SP2-, SP-rubpuau3anuu
opOuTaneit aToMOB yriiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMUYECKOTO

ctpoenus Mmojekyia. ['omonoru. ['omonoruueckuii psia. Mzomepust u uzomepsl

3.2

[lonstue o QyHkUMOHANBHOM Tpymme. OpueHTauuoHHbIE  APQPEKTHI

3aMECTUTENIEH

3.3

Hpe,I[CTaBHeHI/Ie (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpraHn4YeCKuX BCHICCTB. HOMeHKJ'IaTypa
OpraHu4YCCKUX COGI[I/IHGHI/Iﬁ (CI/ICTeMaTI/ILIeCKaH) U TpUBHAJIBHBIC HAa3BAHUSA

Ba)KHEHUIITHX HpeHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKHUX BCIICCTB

3.4

CBoOomHOpa IUKAIBHBIA M HMOHHBIM MeXaHW3Mbl peakuuu. [lonstue o

Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiiesa

3.5

Anxanbl. XMMHUUYECKHE CBOMCTBA aJIKAHOB: FaJION€HUPOBAHUE, IETUAPUPOBAHHUE,
TEPMUYECKOE pPa3JIOKECHUE, KPEKHMHI, H3oMepusanus, ropexue. Ilomydenue
ankaHoB. Llukinoankanpl. Crnenuduka CBONCTB LUKIOAIKAHOB C  MajbIM

pa3MepoM LMKiIa. Peakuyy npucoeIMHEHUS U PAIUKAJIBbHOTO 3aMEIICHUS

3.6

Ankenbl. XMMHYECKHE CBOWCTBA: pEAKIIMK IPUCOEIUHEHMS (TaIOT€HUPOBAHUE,
TUAPUPOBAHUE, THIPOraJIOr€HUPOBAHUE, TUIpaTallls), TOPEHUSI, OKUCICHUS U
nonuMepu3anuu. [IpoMblieHHbIE U J1aOOpaTOpPHBIE CHOCOOBI MOJYYEHUS

AJIKCHOB




3.7

AnkaaueHbl. XUMUYECKHE CBOWMCTBA AJIKQAUEHOB: PEAKLMH MPUCOETUHECHUS
(rumpupoBaHHUE, TaJOTEHUPOBAHUE), TOPEHUS W mojauMmepusanuu. [lomyuenue

aJIKaJUCHOB

3.8

Anxuabl. XUMUYECKHAE CBOMCTBA: PEaKIIUU IPUCOCTUHECHUS (TAJIOTeHUPOBAHHE,
TUAPUPOBAHUE, THIPATALUS, THAPOraJIOreHUPOBAHKE) KaK CIOCO0 MOIy4eHUS
MOJIMMEPOB U JPYruX MOJE3HbIX NPOAYKTOB. Peakuuu 3amenienus. ['openue
aleTUICHA KAK HMCTOYHHMK BBICOKOTEMIIEPATYpHOTO IJIAMEHU IJIsi CBAPKU U

PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuUMHYECKHE CBOHCTBa O€H30/a: pEaKUuu DIEKTPOPHUIBLHOTO
3aMEUICHUs, TMPHCOEIUHEHUs (THUAPUPOBAHUE, TalloreHUupoBaHue). Peaxius
ropeausi. OCOOEHHOCTH XMMHUYECKUX CBOMCTB Tonyona. [lomydyenue Gensoma.
OcCOoOeHHOCTH XHUMHUUYECKHUX CBOWCTB crtuposa. llonmmmepusanus cTupona.

Cnioco0bl MoTy4eHus: ¥ IPUMEHEHUE apOMATUYECKUX YTIIEBOAOPOI0B

3.10

3.11

3.12

Cnuptel. [lpenenpHble OJHOATOMHBIE CIHUPTHL. XHMHUYECKHE CBOWCTBA:
B3aMMOJICHCTBHE C HaTpUeM KaKk CIOCOO  YCTAaHOBJIICHUS — HAJIHYHUS
THIPOKCOTPYIIBI, C  TaJOreHOBOJOPOAAMM  KaK  CIOCO0  TOJTy4eHHUs
pacTBOpUTENIEH, BHYTPHU- M MEXMOJICKYJsipHas Jeruaparanus. Peaknuns
ropenus. [lomydenue sTaHONA: peakius OpPOXKEHUS TIIFOKO3bI, THApPATAIINS
STWIEHA. OTWICHIVIMKONIb W TJIMIEPUH KakK MPEJCTABUTENN MNPEAeIbHBIX

MHOI'0AaTOMHBIX CITMPTOB

®enon. XuMHyeckrue cBOMCTBa ¢eHona (peakiuu ¢ HaTpUEeM, THIPOKCHIOM

HaTpus, 6pomom). [lonyuenue penomna

Anbaeruapl. XMMUYECKUE CBOMCTBA MpeeIbHBIX albJIETUIO0B: THIPUPOBAHHUE;
KaueCTBEHHbIE peaKIMi Ha KapOOHWIBbHYIO TpYHMy (peakuus «cepeOpsHOoro
3epkanay, B3aumoseiicteue ¢ ruapokcugoM meau (I1). Tlonyuenue npenenbHbIX
aNbJIeTU/IOB: OKHUCIIGHWE CIUPTOB, TUOpaTalusl aneTHieHa. AIIETOH Kak

npeaAcCTaBUTCIIb KCTOHOB. Oco0eHHOCTH PCaKI OKHUCIICHUA allCTOHA

3.13

KapOoHoBbIe KHCIIOTBI. XMMHYECKHE CBOWCTBA IPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. OCOOCHHOCTH XHMHYECKHX CBOHCTB MYypaBbUHOMN
KucaoThl. IlonmydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKaHOB, AJIKCHOB, IIEPBUYHBIX CIIMPTOB, aJbACTHIOB. Bicuiue

npeaACJIbHBIC U HCITPCACIIbHBIC Kap6OHOBBIe KHCJIOTHI

3.14

Crnoxsble 3¢upsl U xkupbl. CrHocoObl MOMYyYEHHS CIOXKHBIX 3(UPOB.
OOpatuMocTh peakmuu >Tepudukanuu. [IpuMeHeHue CIoXKHBIX 3(PUPOB B
MUIIEBOH W map(IOMepHON MPOMBINUIEHHOCTU. JKHUPBI KaK CIOXKHBIE dPHPHI
TJIMIEpUHA M BBICIIAX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOWCTBA JKUPOB:

TUAPUPOBAaHUE, OKHCIeHUe. ['MIponu3, WM OMBbUIEHHE, JKHPOB KaK crocod




MIPOMBIIIJIEHHOT'O MOJyYeHUs COJIeil BHICIINX KapOOHOBBIX KHCIOT. MbLI4 Kak

COJIM BBICHINX Kap6OHOBI>IX KHUCJIOT

3.15

XVAMHMUYECKUE CBOMCTBA TIJIOKO3BL: PEAKIWH C YYaCTHEM CIUPTOBBIX U
aNbJIETUIHOM TPyl U MOJIOYHOKHCTIOEe OpoxkeHue. [IpuMenenune riaoko3bl, eé
3Ha4YeHHE B KU3HEEATEIILHOCTH Opranusma. Jlucaxapuasl: caxaposa, MaJlbTo3a.
BoccranaBnuBaroniye M HEBOCCTAHABIMBAIOUIME JAMcaxapuibl. ['maponus
nucaxapunos. Ilonucaxapunabl: kpaxmai, riaukored. CTpoeHne MakKpOMOJIEKYIT
Kpaxmala, TJIMKOIeHa M ILe/unono3bl. dusnueckue cBOWCTBAa Kpaxmala H
LEJUII0NI03bl. XUMHUYECKHE CBOMICTBA Kpaxmaja: THAPOJIN3, KadyeCTBEHHAs
peakuus ¢ HoJ0M. XUMUYECKUE CBOMCTBA LIEJUIIOJIO03bl: THIPOIN3, TOTyUYEHHUE
3¢upoB nemnono3bl. IloHATHE 00 WMCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpTaHUYECKHE OCHOBAHMUS: PEAKIUU C BOJOU, KUCIOTaMH,
peakiusi TOpeHus. AHWIMH KakK MpPeICTaBUTEIh apOMAaTHUUYECKUX aMHHOB.
XUMUYECKUE CBOMCTBA aHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpOMHOI
BOJIOM, oOkucieHue. [lonydyeHMe aMUHOB aJKWIMPOBAHUEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOAOB

3.17

3.18

AMUHOKHUCIOTHI U O€NKH. AMHUHOKHUCIOTHI Kak aM(OTepHblE OpraHu4yecKue
coenuHeHusi. OCHOBHBIE aMUHOKHUCIIOTHI, OOpasyronue Oenku. XUMHYECKHe
CBOICTBa OENKOB: THIPOIU3, NE€HATYPAlNsl, KAUECTBEHHbIE (IIBETHBIE) pEeaKIUU

Ha OenKkn

CTtpoeHre W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJHUMEPOB OT
cTpoeHus: Moyekyld. OCHOBHBIE CHOCOOBI MOJYYEHHS BBICOKOMOIEKYISPHBIX
COEJIMHEHUI: peaKIMK MoJUMEpHU3aIuH U oluKoHAeHcanuu. Kinaccudukanus

BOJIOKOH

3.19

Nnentudukaims opraHnuecKux coeTMHeH. Pemrenne

OKCIICPUMCHTAJIBHBIX 3aJ1a4 Ha paClIO3HABAHUC OPTraHUYCCKUX BCIICCTB

3.20

I'enernueckas cBSI3b MCXKIY KiIaCCaMU OPraHu4YCCKUX COGI[I/IHGHI/II;'I

XUMUA U KU3HD

4.1

Xumusi B TIOBCEIHEBHOW >ku3HU. [IpaBuna Oe3oracHoOi pabOTHI C €IKUMH,

TOpHOYMMHU U TOKCUYHBIMU BEIICCTBAMUA, CPEACTBAMUA OBITOBOM XMMUHU

4.2

XUMUS ¥ 3I0POBbE. XUMHSI B METULIUHE. XUMUS U CEITBCKOE XO3IMCTBO. XUMUS
B IMPOMBITITIEHHOCTH. XUMHUS U DHEPTeTHKA: TIPUPOTHBIN U IMMOMYTHBIN HEPTIHOM
ra3bl, X COCTaB U Mcnoib3oBanue. CoctaB HeTH U e€ nepepadoTka (IpUPOIHBIC

HCTOYHHNKHU yTJ'IeBOI[OPOI[OB)

4.3

XUMHSA U DKOJOTUS. XHMMHUYECKOE 3arpA3HCHUC Opr>I(310H.ICI’I Cpeabl U €ro

nocnencteus. Oxpana ruapocdepsl, MouBbl, aTMOchepsl, (GIopsl U (ayHbl OT




XUMHUYecKoro 3arpsisHeHus. [IpoGiema OTXOZOB M MOOOYHBIX MPOTYKTOB.

AJ'II)TepHaTI/IBHBIe HUCTOYHHUKH DHCPruun

OO6mme npeacTaBiIeHUsT O TPOMBIIIICHHBIX CITOC00aX MOMYyYeHUsT XUMHUYECKUX

BeIIECTB (Ha MpUMepe MPOM3BOJCTBA aMMHAKa, CEPHON KUCIIOTHI). YépHas u

4.4 uBetHas  Merawlyprus. CTexkno M CHWIMKAaTHas — [MPOMBIIIJICHHOCTD.
[Ipombiunennass  opranudeckas xumust. CbIpb€  WI1  OPraHUYECKON
IIPOMBIIITIEHHOCTH

5 Tunsl pacu€THbIX 33124
51 Pacuérel Macchl BemecTBa i 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
" | BemecTBa, Macce MM 0GBEMY OIHOTO U3 YIACTBYIONINX B PEAKIIHH BEIIECTB

5.2 Pacuérsl TermoBoro 3¢ dexra peakuuu

53 Pacuérel 00BEMHBIX OTHOLICHUH Ta30B IPU XUMHUYECKUX PEAKIUAX

5.4 Pacuérel Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MIPOTYKTOB PEaKLUH, €CIIN

' OJIHO M3 BEILECTB JaHO B U30BITKE (MMEET MPUMECH)
55 Pacuétsl MmaccoBoit min 00BbEMHOM JJOJU BBIX0/1a MPOAYKTA PEAKIIUHU OT
| TEOpeTHYECKH BO3MOKHOTO
Pacuérel maccsl (00BEMa, KOJIMYECTBA BELIECTBA) MPOYKTA PEAKIINH, ECIH
5.6 | 0HO U3 BEIIECTB IaHO B BUJIE PACTBOPA C OMPEIACIEHHON MacCOBOI 10JIei
PacTBOPEHHOIO BEILIECTBA
5.7 PacuéTsl ¢ Mcnonb30BaHUEM MTOHATHI «MacCOBasi 10JIsD», «MOJIIpHAs
" | KOHLGHTPAIHS, «PACTBOPUMOCTh
Haxosxaenue MosnexynsipHoi (hopMysibl OpraHU4ecKOro BELecTBa 10 ero
5.8 | IWIOTHOCTH U MAacCOBBIM JIOJISIM DIIEMEHTOB, BXOSIIUX B €0 COCTAB, UIIH TI0

MPOJYKTaM CrOpaHUs
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