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1. TlosicHUTeIbHAS 3aNIHCKA

XuMmHUsl Ha YpOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro obOpa3zoBanusi yuammxcs 10-11 xmaccoB. WM3yuenue mpeamera,
peanu3zyeMoe B YCIOBUSAX JIU(PEpeHIIMPOBAHHOTO, MPOQMILHOTO OOY4YEeHHUs, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO IMOJATOTOBKY BBIMTYCKHUKOB ILKOJBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K OBICTPO MEHSIOUIMMCS YCJIOBUSIM JKU3HHM B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHs B OpraHu3alysxX MpodecCHOHATBFHOrO 00pa3oBaHHsA, B
KOTOPBIX XUMHS ABJIETCS OJHON U3 MPUOPUTETHBIX JUCLUILIUH.

[Ipy wu3yyeHun ydeOHOro mpenMera «XUMHUS» Ha YIIIyOJI€HHOM YpOBHE 3ajaueit
NEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMHUPOBAaHME OCHOB HAyKH XHMHH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKON JEeATEIIbHOCTH YEJIOBEKa U OJHOr0 U3
KOMITOHEHTOB MHUPOBOW KYJBTYpBI. PemieHue 3Toi 3agaun Ha yriryOJEHHOM YPOBHE HM3YYEHUS
mpeaMeTa mpeArnoaraeT peajn3auio TakuX efnei, Kak:

e (QopmupoBaHUE NPEICTABICHUN: O MaTEpUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBICHUI TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylleill poiu B 00ecleYeHUH YCTOMUMBOIO pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
po0JIeM HSKOJIOTMUYECKOM, SHEPreTUYeCKOW W NUINEBOM O€30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3/JIaHUM HOBBIX MAaTepUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrnieueHuu paloHaIbHOTO MPUPOJIOTIOIH30BAHUS, B (dhopMupoBaHUU
MHUPOBO33pEHUS U 00IIEH KyIbTypbl YEJIOBEKA, @ TAKKE IKOJIOTNYECKU 00OCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U PUPOJHOM CpEIE;

® OCBOCHHME CHCTEMBl 3HAHMH, JIKAIIUX B OCHOBE XUMHUYECKON COCTaBISAIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (YyHIAMEHTAJIbHBIX MOHSTHUN, 3aKOHOB U
TEOpUN XHMHHU, COBPEMEHHBIX IPEACTABICHUII O CTPOCHHUM BELIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHMUSI XWMHUYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX U JUCIEPCHBIX cHUCTEMax, 00 00IuX
HAy4YHBIX IPUHLUINIAX XUMHUYECKOIO IPOU3BOJICTBA;

e (opMupoBaHMe Yy OOYYaIOUIMXCS OCO3HAHHOIO IOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU JUId OOBACHEHMs KJIIOYEBBIX HIeH U mpobiem
COBPEMEHHOM XUMMH, A7 OOBSACHEHHS M HPOTHO3ZUPOBAHUS SIBICHUH, HMEIOLINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAaMOTHOIO pEHIeHHUs MpoOJieM, CBSA3aHHBIX C
XUMUEH, TPOTHO3MPOBAHMS, AaHAJIW3a W OLEHKHM C IMO3WIHA SKOJIOTMYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATENLHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHUYECKUM IPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOM
BEIIIECTB;

e yriuyOJeHHe MpeACTaBICHUM O HayuyHbIX MeTOoJaX IMO3HaHMS, HEOOXOAMMBIX JUIs
pUOOpEeTEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUN, MMEIOIIMX MECTO B TMPUPOJE, B MPAKTUUYECKOH JESATENbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B mnnane peanuzanmyu MepBOOYEPEIHBIX BOCHHUTATENBHBIX U PAa3BUBAIOMUX (DYHKIHIA

LEJIOCTHOW CUCTEMBI CpeJHEro o0Iiero oOpa3oBaHUS MPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yIIIyOJIEHHOM ypOBHE 0COOYIO aKTyalIbHOCTh TPHUOOPETAIOT TAKKUE 1IN U 33]]a4H, KaK:



B

BOCIIUTaHHE YOEKAEHHOCTH B I03HABAEMOCTH SIBICHUH HPUPOJBI, YBAKCHHUS K
npoleccy TBOpYECTBa B 00JACTH TEOPETUYECKMX M NPUKIAIHBIX HMCCIEJOBAHUN B
XUMHH, GOPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU,

pa3sBUTHE MOTHBAIMH K OOYyUEHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPONIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOECHHUS 00I[EUEI0OBEYECKUX LIEHHOCTEH;

Pa3BUTHC IMIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX u TBOPYCCKUX
criocoOHOCTel 00yJarommxcsi, popMupoBaHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMoO0Opa30BaHUIO U HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEIIHON
npoeCCHOHATBHON M OOLIECTBEHHON EsTeIbHOCTH, OTBETCTBEHHOIO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO U OTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

(dopMUpOBaHHE YMEHMM W HABBIKOB Pa3yMHOIO IPUPOAOIOJIb30BAHUS, Pa3BUTUE
HKOJIOTMYECKON  KyJbTypbl, NPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOH JACATEIBHOCTH.

oporpaMMe I0 XMMUM Ha3HaueHUe npeamera «XHUMHsS» HOJIydaeT IOAPOOHYIO

MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00YyUEHHs U TpeOOBAaHUI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTEILCTBOM TOMY SBJSIIOTCS CJIEAYIOIIME BBITIOJIHIEMbIC
IPOrpaMMOii 10 XUMUU QYHKITUH:

UH(POPMALIMOHHO-METOIUUECKAs, pealn3aluss KOTOpOoH obecrneynBaeT MOJy4YeHHE
NpPEICTaBICHUs O ILIENAX, COJEepKaHUHU, OOIel cTpaTeruu OOy4eHus, BOCHUTAHUSA U
pa3BUTHSL 00YyYalOIUXCsl CPEACTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

OpraHM3alMOHHO-TIAHUPYIOLIasl, KOTOpas  TpeAyCMAaTpUBAaeT  OIpeJelICHHE:
INPUHLNIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3Yy4Y€HUs Y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(GOpMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OIIEHKM O00pa30BaTeNIbHBIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrectauuu B (opMe €IUHOTO
roCy/apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYEHUS] XUMUM:

yCTaHaBJIMBAaeT UHBApPUAHTHOE MPEAMETHOE CO/IEpIKaHue, 00s3aTeIbHOE I U3YUECHUs
B paMKax OTHENbHBIX  Mpoduied, TMpeaycMaTpUBaeT  paclpelelieHue U
CTPYKTYPHUPOBAaHHUE €0 IO KJIACCaM, OCHOBHBIM COZEP>KaTEIbHBIM JIMHUSAM/paziesiaMm
Kypca;

JaéT MpUMepHOE pachpeaereHne y4eOHOTO BpeMEHH, PEKOMEHIYEeMOT0 IS U3y9eHHS
OT/ENEHBIX TEM;

npeajaraeT TPUMEPHYIO MOCIEA0BAaTEIbHOCTh M3Yy4eHHs ydeOHOro Marepuaia ¢
y4ETOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€H;
TaéT METOAWYECKYI0 MHTEPIpETAluio IeNiell W 3ahad W3YyYeHHUs MpeaMeTa Ha
yIIIyON€HHOM YpPOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME CPEIHErO
o01mero oO6pa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTHKH IJIAHUPYEMBIX Pe3yIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro oduero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEIBHBIX JICHCTBUH OOYYarOIIerocsi MO0 OCBOCHHUIO COJCPKAHUS
npeamera.

[TporpaMma 1Mo XMMHH Ha YPOBHE CpeaHero odiiero oopazoBanus pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOW OOpa3oBaTeIbHON IPOrpaMMbl CPETHETO
obmero oOpaszoBanus, mnpeacraBieHHpix B DOIOC COO. OOmee 4YHCIO  YacoB,
NOPEIYCMOTPEHHBIX JUII HW3YYCHUS XHMHUU Ha YIIyOJCHHOM YPOBHE CpEIHEro oOIIero
obpasoBanusi, coctaBisieT 272 yaca: B 10 kinacce — 136 vacoB (4 gaca B Henenio), B 11 kiacce —
136 yaca (4 yaca B Henento). OauH Yac 700aBlIeH 3a CUeT 4acTH, POPMUPYEMOM YIaCTHUKAMHU
00pa3oBaTesbHBIX OTHOIICHUH.

Jliist peayin3anuu mporpaMMbl UCTIOJIB3YIOTCS YICOHUKH:

- Xumus. 10 knacc: yrioyOnennsiit ypoBenb: yueouuk/B.B. Epemun, H.E. Ky3bpmenko, B.1.
Tepenun, A.A. dpo3nos, B.B. Jlynun; nog pepakuuein B.B. Jlynuna. — Mocksa: [Ipocsenienue,
2025r.;

- Xumusa. 11 xnace: yrayGnennsiii ypoBens: yueOuuk/B.B. Epemun, H.E. Ky3smenko, B.H.
Tepenun, A.A. [po3nos, B.B. Jlynun; nox pepakuueii B.B. Jlynuna. — Mocksa: [Ipocsemienue,
2025 ..

PaGouass mporpamma y4eOHOro mnpeamera «XHMHSD» COCTAaBIICHA C Y4eToM paboueid
mporpaMmbl  BOCIIUTaHUs. BocnurarenpHbI MOTEHLMAT JaHHOTO Y4eOHOTO mpeaMera
o0ecreunBaeT pean3alnio CIeAYOIUX HEIeBbIX MPUOPUTETOB BOCIUTAHHS 00YYAIOIIHXCS:

- YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUH MEXAYy YUYUTEIEM M €ro y4YeHHUKaMHU,

CHOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUSATHIO YYAIIMMHUCS TPeOOBaHUN W TPOCHO ydHTEIs,
NPUBJICYCHUIO MX BHHMMaHUs K 00CyXJaeMoil Ha ypoke HH(OpMalu{, aKTUBHU3ALMM HX
IMO3HABATEIILHOM JICSITCIIHHOCTH,

- noOy’KJeHNEe IIKOJIBHUKOB COOJIOAATh Ha ypOKe OOLIETPUHSIThIE HOPMBI MOBEACHUS,
npaBuia OOLIEHHS CO CTApPIIUMHU (YUHUTENSIMHU) M CBEPCTHUKAMHU (IIKOJBbHUKAMH), MPUHLUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aINH;

- NIPUBJICYEHUE BHUMAHHUS IIKOJBHUKOB K IIEHHOCTHOMY aCIIEKTY M3y4aeMBbIX Ha ypOKax
SBJICHUH, OpraHu3anus ux paboThl ¢ OTy4aeMoi Ha ypoKe COLMaIbHO 3HAYMMOM MHpopMaruen
— MHUIMUPOBAHUE €€ OOCYXKIEHMSI, BHICKa3bIBAHUS YUAllUMUCS CBOETO MHEHHS IO €€ MOBO.Y,
BbIPa0OTKH CBOETO K HEH OTHOIIEHHUS;

- HCIOJIb30BaHUE BOCIUTATENIbHBIX BO3MOXKHOCTEH COZEpX aHUs y4eOHOro mpeaMera
yepe3 JIEMOHCTpPALUIO JeTSIM TMPUMEPOB OTBETCTBEHHOI'O, TPa)JIaHCKOTO IOBEACHMUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JO0OpOCEPIeUHOCTH, Yepe3 MoJA00p COOTBETCTBYIOIIUX TEKCTOB
JUIS YTE€HUS, 3a]1a4 JJIs peIIeHus], TPOOJIEMHBIX CUTYAIUH Ui 00CYKAEeHUS B KJlacce;

- IPUMEHEHHE Ha ypOKe MHTEPAKTUBHBIX (OPM pabOThl yyalluXCs: WHTEIUIEKTYaIbHBIX
UTp, CTUMYJIMPYIOLIMX [TO3HABATEIbHYI0 MOTHBALMIO IIKOJbHUKOB; JUCKYCCHUH, KOTOPBIE JAIOT
yYalMMcsi BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHHS] KOHCTPYKTUBHOTO JAMAJIOra; IPyHIOBOMN
paboTel wiKM paboThl B Tapax, KOTOphle YyyaT NIKOJbHUKOB KOMaHIHON pabote u
B3aMMOJICHCTBUIO C IPYTHUMHU JIE€THMU;

- BKJIIOYEHHE B YPOK UTPOBBIX MPOILENYpP, KOTOPbIE TOMOTAIOT MOAIEPKaTh MOTHBALIUIO
JETe K TOIY4YEHWIO 3HAHUWM, HaJa)KMBAHWUIO ITO3UTUBHBIX MEXJINYHOCTHBIX OTHOILIEHUN B
KJ1acce, IOMOTaloT YCTaHOBICHHIO T0OpoXKeIaTeabHO atMochepsl BO BpeMs ypoKa;



- opraHuzauus mecrBa MOTHBHUPOBAHHBIX U DJPYJHUPOBAHHBIX YHYALIUXCA HAJL HX
HEYCHEBAIIUMHI OJHOKIACCHUKAMM, [JAOIIEr0 IIKOJbHUKAM COLMAIBHO 3HAYUMBINA OIIBIT
COTpPYJIHUYECTBA U B3aMMHON IIOMOIIIY;

- VHMLIMHUPOBAHME U MOJAJEP)KKA MCCIEN0BATEIBCKOW JEATEIBHOCTH IIKOJIBHUKOB B
paMKax peajid3allid UMU WHAUBUIYAIbHBIX U TPYIIIOBBIX HUCCIEAOBATEIbCKUX MPOEKTOB, YTO
JacT  IIKOJIBHUKAaM  BO3MOXKHOCTh  NMPHOOPECTH  HABBIK  CaMOCTOSATEIBHOTO  PELICHHS
TEOPETUYECKON MPOOJIEMBbI, HABBIK T€HEPUPOBAHUS M O(POpPMIICHUS COOCTBEHHBIX HJIEH, HaBBIK
YBOXHUTEILHOTO OTHOIIEGHUS K YYyXUM uaesM, oQopmieHHbIM B paboTax Jpyrux
ucclienoBareseii, HaBbIK MyOJIMYHOTO BBICTYIUJICHHS MEpell ayJUuTOpHel, apryMEeHTUPOBAHUS U
OTCTauBaHUs CBOEU TOUKH 3PEHUSI.

2. Conep:xanue y4eOHOro npeamera «XumMus. Yri1y0/1eHHbIN YPOBeHb)
10 KJIACC
OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHMYeCKOl XMMMH.

[lpenmer W 3HAYeHWE OPTraHUYECKOM XMMHH, TMPEICTABIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUM.

ONEKTPOHHOE CTPOEHUE aTroMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHnTHbIe BO3MOXKHOCTH aToMa yriepoja. XUMHUYECKasi CBsI3b B OPraHMYECKUX COEAMHEHUSX.
Tunbsl rTuOpUAM3aMKM aTOMHBIX opOuTanel yriaepona. MexaHu3mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX OpOUTaJIeH, G- U
n-cBsa3u. OnuHapHasi, 1BOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3€ B MoOJEKyJax
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOAHOM pajgukale, Hykiaeoduie u anexTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpeMeHHbIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAaU€HHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEIUHEHUN.
Monekymnsipable U CTpyKTypHbIe (GopMyibl. CTpyKTypHbIE (QOPMYJIBl PA3IUYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buasl wH3oMepuu: CTpyKTypHas,
IPOCTPaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJEKyIax OpPraHUYeCKHX COEIUHEHUMH
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accu(puKauy opranndeckux BemecTs. [lonsTre o GyHKIMOHATBHON
rpynne. ['omomnorus. I'omonoruueckue paael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coequaenunii (IUPAC) u TpuBnanbHbie Ha3BaHHS OTICIBHBIX MPEICTABUTEICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmyeckux  peakuuil.  OKucIUTETHHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUU.

DKcnepumeHmanbHovie Memoobl U3Y4eHUs 6ewecms U ux NPeepaujeHulL:

Jlemoncmpayuu:

1. O3HakomieHHe ¢ 0Opa3aMy OPraHWYECKHUX BEIECTB U MaTepHaIaMy Ha UX OCHOBE.

2. OmpITBl MO TPEBPAIICHUIO OPraHMYECKUX BEIIECTB IMPU HarpeBaHuu (TUIaBIICHUE,
00yTIIMBaHUE U TOPEHHE).
Jlabopamopnwvie pabomoi:

1.  MogaenupoBaHue MOJIEKYJ OPraHUYECKUX BELIECTB



YraeBogopoabl.

Anxkanbl. ['omonorndeckuil psig ainkaHoB, oOmias popmysia, HOMEHKJIATypa U U30MEpHSL.
DJIEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYI AlKaHOB, SP°-THOPHAM3AIMS ATOMHBIX
opOuTaneit yriepoja, 6-cBsi3b. OU3HUEeCKUEe CBOMCTBA AIKAHOB.

XHMHYECKUE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMs], N30MEpU3aLUH, JETUIPUPOBaHMUS,
LIUKIU3aluy, [HpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupojie. CriocoObl OMyueHus: U IPUMEHEHHE aJIKaHOB.

[uknoankansl. O0miast Gpopmyia, HOMeHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIOMNPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOTICHTAaH,
[UKJIOTeKCaH ) [MUKI0ANKaHoB. CrocoObI MONTy4YeHUs U TPUMEHEHHUE [IUKI0ATKAHOB.

Ankensl. ['oMOJIOTHYECKHUH psill alTKEHOB, 00Imast GopMyIia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKeHOB, SP’-rHOpHIM3alMs aTOMHBIX opOuTaneii
yraepoaa, - u n-cBsi3u. CTpyKTypHast U reoMeTpuueckas (uc-TpaHc-) nzomepus. Gusnueckue
CBOWCTBa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCIAMHEHUS, 3aMELICHUS B O-
MOJIOKEHUE TMpPU JBOMHON CBs3M, NoOJMMepu3aluu U okucieHus. [IpaBuino MapkoBHHMKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBsA3b. CIIOCOOBI MONTYYeHHS U TPUMEHEHHUE alIKeHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIC,  M30JIMPOBAHHBIE,
kymyaupoganuvie). (OCOOCHHOCTH  JJNEKTPOHHOTO CTPOCHHMS M XUMHYECKHX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llomumepusanust conpskEHHBIX JMEHOB.
CnocoObI MoTy4YeHus: ¥ TPUMEHEHNE ATKaTUEHOB.

Ankunbl. ['oMoornueckuii psij aakuHOB, oOmas GpopMyiia, HOMEHKIATypa U U30MEpHS.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHMHOB, SP-THOpUAM3AINS aTOMHBIX
opbutaneit yraepoma. Puznueckue CBOWCTBA AIKMHOB. XHMHUECKHE CBOWCTBA: PEAKIUU
IPUCOEANHEHN, NUMEPU3allui U TPUMEpPHU3alluu, OKUCIeHHs. KUCIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaknMu Ha TPOiHYIO CBs3b. CrocoObl
MIOJIyY€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTuueckue yriaeBoopo/sl (apeHsl). 'oMomornueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30J1a.
®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peaKluu
3aMenieHus] B OEH30JIbHOM KOJbIE U YIJIEBOJOPOJHOM pajauKalle, peakluu MNpUCOeINHEHUS,
OKHCJIEHHE TOMOJIOTOB OeHsona. [IpeacraBienue o0 OpueHTHPYIOIIEM JIEHCTBUU 3aMECTUTENEH
B OEH30JILHOM KOJIbLIE Ha MPUMEpE AJIKWIBHBIX paJUKaJOB, KapOOKCUIBHOM, I'MJIPOKCHUIIBHOM,
aMHHO- M HUTPOTPYIIIBI, aTOMOB TranoreHoB. OcoOEHHOCTH XMMHYECKHUX CBOWCTB CTHUpOJA.
[Tomumepuzamust  ctuposnia.  CrocoObl  MOMyYyeHHss U MPUMEHEHHE  apoMaTHYeCKHX
YTIIEBOIOPOOB.

[Tpuponnsiii ra3. IlomyTtasle HedTsHBIE ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroib ¥ OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTKu HePTHU: MEeperoHka, KPEeKHHT
(TepMHYECKHM, KaTaJTUTUYECKUM), pupopMuHr, nuponu3. [Ipoaykrsl nepepabotku HedTH, UX
MPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXAY PAa3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.



DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIeBOJOpPOI0B. Peakiuu 3amemnieHus
rajioreHa Ha THAPOKCOTPYIITY, HUTPOIPYIIy, LHMAHOTPyMIy, aMmuHorpymmy. [leiictBue Ha
rajoreHNpoOU3BOIHBIE BOJHOIO W CIHMPTOBOrO pacTtBopa wEnoun. B3aummoneicteue
JUTAJIOICHAJIKAHOB C MAarHucM M IIMHKOM. ITonstue o MCTAJUIOOPIraHUYCCKUX COCINHCHUAX.
Hcnonp3oBanne TFaJIOTCHIIPOU3BOJHBIX YTJICBOAOPOAOB B 6BITy, TCXHUKC U IIpU CHUHTEC3C
OpTraHN4YCCKUX BCIICCTB.

DKcnepumenmanbHble Memoobl U3V4eHUs 8euwecms U Ux NPeepaujeHulL:

Jlemoncmpayuu:

3. JlemoHcTpanus pU3HUECKUX CBOWCTB YIIIEBOIOPOIOB (PACTBOPUMOCTD).

4. KauecTBeHHbIE peakLUM YIJIEBOJOPOJOB pa3IMUHBIX Ki1accoB (oOeciBeunBaHUE
OpoMHOW WJIM HOZHOW BOJbI, pacTBOpa IE€pMaHIraHaTa KaJlis, B3aUMOJICHCTBUE allETUIIEHA C
aMMMa4YHbIM paCTBOPOM OKcHJa cepedpa).

5. O0pa3ipbl miacTMacc, Kay4yKoB U PE3UHBI.

6. Komneknun «HedTb» 1 «YT0JIBY.

7. BuneodparmeHnt «BynkaHu3aus pe3uHb.

Jlabopamopusie pabomol:

2. O3HakoMJIeHHE C 00pa3LaMHy I1acTMace, KaydyyKoB U PE3UHBI.

3. MozaenupoBaH#re MOJIEKYJ YIIIEBOJOPOIOB U TAIOT€HONPOU3BOIHBIX.

4. Tlomy4yeHue MeTaHa U U3yUEHHE €ro CBOMCTB.

5. IlomyueHue aneTuieHa U U3y4eHHE €ro CBOMCTB.

Ilpakmuueckue pabomul:
Ne 1. Ilonyuenue 3TuneHa u U3y4eHHUE ET0 CBOWCTB.
Pacuemmnvie 3a0auu:
- OmnpefeNeHHe MOJIEKYJIIpHOH (OpMyJIbl OPraHUYECKOro BEIIEeCTBA IO MAacCCOBBIM JIOJSIM
aTOMOB 3JIEMEHTOB, BXOJISIIUX B €r0 COCTaB;
- HaxoXJI€HHE MOJIEKYJIpPHOH (OpMyJIbl OPraHUYECKOro COEeIMHEHHMsI Mo Mmacce (o0bemy)
IPOJYKTOB CTOpaHMs;
- pacueTsl 10 YPaBHEHUIO XUMUYECKOU PEaKIUu.

Kucaopoacoaep:xamue oprannyeckue coeMHeHusl.

[IpenenpHble OAHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKyNn (Ha MpUMepe MeTaHola U
sTanona). ['omonornyeckuit psia, obuias popmyina, H30Mepus, HOMEHKIATypa U KiacCUpUKAIIUA.
dusnyeckue cBONCTBA OpeaACIIbHBIX OJHOATOMHEBIX CIHUPTOB. BO)IOpO)IHI)Ie CBiA3HU MCXKIY
MOJICKYJIaMH  CITMPTOB. XUMHAYECKHE CBOMCTBA: p€akuuu 3aMCIICHUA, JeTUuApaTaluu,
OKUCJICHUA, BSaHMO}IeﬁCTBHC C OPraHNMYCCKUMHU U HCOPraHNYCCKUMU KUCIIOTaMH. KauecTBennas
peakIusl Ha OJHOATOMHBIC CHUPTHI. JlelicTBHE 3TaHOJIa M METAHOJA HAa OPraHHW3M YelIOBEKa.
CriocoObI MoTy4eHHs ¥ IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[TpocTeie aupsl, HOMEHKIaTypa U n3oMepus. OcoO0eHHOCTH (PU3HUECKUX H XUMHYECKHX
CBOWCTB.

MHOroaToOMHbBIE CHOUPTHI — AITHICHTIUKONh W TIHIEpUH. DU3NYECKHE U XUMHYECKHE
CBOMCTBA: pC€aknun 3aMCIICHHA, B3aHMOHeﬁCTBHe C OpraHnM4eCKMMHU M HCOPraHWMYCCKHUMU
KHCJIOTaMH, Ka4€CTBCHHAA PCaKHUd Ha MHOIOAaTOMHBIC CITMPTHI. HpeHCTaBHeHHe 0O MEXaHU3ME
peakuuii HykiaeoprbHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CrocoObl momydeHus
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.



®enon. CTpoeHne MOJIEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI B OEH30JIBHOTO SIpa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosna. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (ernona. CrocoObl MonMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuIbHBIE COCNMHEHHMSI — QIBJCTUABI M KETOHBl. JJIEKTPOHHOE CTPOCHHE
KapOOHMIIBHON Tpynmbl. ['OMOJOrHyeckue psbpl albJIeTHAOB M KETOHOB, oOmias ¢opmyna,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE abIEeTUJIOB,
KayeCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OOHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCJIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOIHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XWMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWMCTBA, pEAKIHs 3TepU(UKALUHU, PEaKIHH C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIIOKHBIX dpupax. MHOoroobpasue kapOOHOBBIX KUCIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, IMAaTbMUTUHOBAS, OJICUHOBAs, JUHO/NEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnsbie 3¢upsl. ['oMmonorudyeckuii psia, odmas ¢popMyra, U30MEepUs U HOMEHKJIATypa.
DuU3nYECKUe U XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEAeNIbHBIX KUPHBIX
KHCI0T. JKUphI B Ipupoze.

MBb11a Kak coM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmast xapaktepucTuka yrieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, 1U- U
nojucaxapuabl). MoHocaxapuipl: TUIIOKO3a, (pPyKTO3a, rajakTo3a, pubo3a, ae30Kcupudo3a.
®dusnueckue CBOWCTBA M HaxoxiaeHue B mnpupone. dorocuHTe3. XUMHYECKHME CBOWCTBA
[JIIOKO3bl: PpEaKkIMM C Y4YacTUEM CHUPTOBBIX W aNbJAETMAHOW TIpylN, CIOMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranmsma. Jlucaxapuapl: caxapo3a, MajapTO3a M JAKTO3a. BoccTaHaBiuBammue U
HEBOCCTaHaBIUBAIOLMe aAucaxapuiel. ['maponus nucaxapunoB. HaxoxzaeHue B mpupone u
npuMmeHenue. llonmcaxapuapl: Kpaxmall, INIMKOTeH M 1emnoio3a. CTpoeHHME MaKpOMOJIEKYT
KpaxMmaja, TJIMKOT€Ha WU LeuIoyio3pl. (PDusnueckue CBOMCTBA Kpaxmajga M ILEJIIH0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalja: THIpPOJIM3, KaueCTBEHHAsl PEeakius ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTyUeHHE d3PUPOB LeT0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

DKcnepumenmanbHvle Memoobl U3yUeHUs 8euiecms U Ux npespaujeHuil.
Jlemoncmpayuu:

8. CBoiiCTBa CHUPTOB: PACTBOPUMOCTH B BOJI€, B3aMMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHME  ATWJIOBOIO  CIHUpPTAa  JAUXpPOMATOM  Kaius  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).



Jlabopamopuwsie pabomul:

6. OKuCIeHUE STHIIOBOTO CIUPTA B aJIbJICTH]] PACKAJICHHOW METHOM MPOBOJIOKOM.

7. Peakuus riuuepuna ¢ ruapokcuom meau(Il).

8. KadecTBeHHBIC peakIMM aJIbJIETHIOB: C aMMHAYHBIM PAcTBOPOM OKCHZa cepedpa u
ruapokcuaoM meau(1l).

9 Xumudeckue CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

10. B3aumoseiicTBre pacTBOpa TIIIOKO3BI ¢ TUApOoKcu oM Meau(1T).

11. BzaumonelicTBre KpaxMaja ¢ HOJIOM.
Ipaxmuyeckue pabomul:

Ne 2. Pemienue skcriepuMeHTABHBIX 3a/1a4 110 TeMe «CIUpTHI U (PEHOIIBI»;

Ne 3. Pemenue skcnepuMeHTaldbHbIX 3a7a4 10 teme «KapOoHoBble KHCIOTHL. Cl0XKHbIE
UPBD».
Pacuemnvie 3a0auu:
— OIpeneNeHNe MOJIEKYJISIPHOW ()OPMyJIBI OPraHMYECKOTO BEIIECTBA II0 MACCOBBIM JOJIIM
aTOMOB JJIEMEHTOB, BXOJIIMX B €r0 COCTaB; MO Macce (00beMy) MPOAYKTOB CrOpaHHS; IO
KOJIMYECTBY BelIecTBa (Macce, 00beMy) MPOAYKTOB PEAKIH U/UIIA UCXOTHBIX BELIECTB;
— peIIeHHWe pacyeTHBIX 3aJad Ha OIpEAEJICHUE [OJAM BBIXOAAa NPOAYKTAa PpEaKIHUh OT
TEOPETUYECKH BO3MOKHOTO

A3oTcoaep:xaliue OpraHudeckne coeJuHeHusl.

AMUHBI — OpraHWUYecKHe TMPOW3BOJHBIC amMuaka. Kiaccudukamuss aMHHOB:
anndpaTUYECKUue U apOMaTUYECKHE; MEPBUYHBIC, BTOPUYHBIC U TpeTU4YHbIe. CTpOEHUE MOJIEKYII,
obmas ¢gopMyia, U3oMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XMMHUECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWCTBA, alKMIMPOBAHWE, B3aHMMOJCHCTBHE MEPBUYHBIX
aMHHOB C a30THUCTOM KUCIOTOM. COllM anKHIaMMOHHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psana. CtpoeHue anwinHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsie peakiuu Ha aHWIMH. CHOCOOBI TOJYYEHHUS M TMPUMEHEHHE anrupaTUYECKUX
aMuHOB. [lonyyeHue aHuIMHA U3 HUTPOOEH30JIa.

AmuHokucinotel. Homenknatypa wu  u3zomepusi. OtTaenbHbIE NPEACTABUTENH  O-
aMUHOKHCIIOT: TJIMIUH, ajaHuH. OH3HYeCKHe CBOMCTBA aMHUHOKHCIIOT. XMMHYSCKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OPraHUYECKUX COCIMHECHHH, pPEaKIus TMOJUKOH/ECHCAIINH,
oOpa3oBaHHe MENTHAHON CBs3H. buomornyeckoe 3HadeHHe aMHHOKHCIOT. CHHTE3 U THUIPOIIH3
MEITH/IOB.

benku kak npupomHsie nonumepsl. llepBuyHasi, BTOpHuYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, NEHATYypallys, KaueCTBEHHBIC PEaKIMu Ha
OeJIKy.

IKcnepumenmanvbHvle Memoovl U3YHUeHUs: BeUjeCme U UX npespauyeHul.

Jlemoncmpayuu:

9. PacTBOopenue GENIKOB B BOJIE.

10. lenaTtypamnust OIKOB IIPH HArPEBaHHH.
Jlabopamopnwvie pabomoi:

12. IiBeTHbIe peakuuu OEIKOB.
IIpakmuueckue pabomul:
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Ne 4. Pemrenune OKCIICPUMCHTAJIBHBIX 3aJad IO TEMC ((ASOTCOI[CP)K&H.II/IC OpraHn4€CcKuec
COCOAUHCHUA .
Ne 5 Pemenue SKCIICPUMCHTAJIBHBIX 3aJa4d II0 TEME «Pacmo3naBanue OpPraHu4€CKUux

COCTUHEHUNY.

Pacuemuvie 3a0auu:

— OIpeneNieHHe MOJIEKYJISIPHOW (OpMyJIbl OPraHMYECKOTO BEIIECTBA II0 MACCOBBIM JO0JISIM
aTOMOB JJIEMEHTOB, BXOJIIMX B €r0 COCTaB; MO Macce (00beMy) MPOAYKTOB CrOPaHHS; IO
KOJIMYECTBY BellecTBa (Macce, 00beMy) MPOAYKTOB PEAKIMH W/UIIM UCXOTHBIX BEIIECTB;

- peUIeHHWEe pacyeTHBIX 3aJad Ha ONpEAEICHHE [0 BBIXOJAa MPOMYKTa pPEaKIUH OT
TEOPETUYECKH BO3MOKHOTO

BbicokomoieKyasIpHBIE COeTUHEHHUS.

OcHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIUMEPHU3AIUH, CPeIHss MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTUHEHUIN — MOTMMEPH3AIIHs U MOJUKOHICHCAIIHS.

[TonumepHbIe MaTepHabl. [TmacTmacchr (monuMaTHIICH, MTOJTMIIPOITHJICH,
MOJIMBUHUJIXJIOPHI, TIOJTUCTHPOIT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAPOOHATHI,
nonvdTIIIeHTepedTanar). Y Trnu3anus u nepepadoTka MIacTHKa.

DOnacToMephl: HATypalbHBIA  KaydyK, CHHTETHYECKHC Kaydykd (OyTaJHeHOBBIN,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoOH U JIaBCaH).

[Tonmumepsl  crenuanbHOrO  HazHaueHHUs (TeroH, KeBmap, dSIEKTPOMPOBOISIINE
MOJIMMEPBI, OMopasiaraeMple MOJIMMEDPHI).

IKcnepumenmanivbHvle Memoovl U3YUeHUs: Beujecme U UX npespaujeHuil.
Jlemoncmpayuu:

13. O3HakomiieHHE C OOpa3liaMH NPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacc,
Kay4yyKOB.
IIpakmuueckue pabomul:

Ne 6. PemeHue skcnepuMeHTaJdbHBIX 3agad Mo Teme «Pacrmo3HaBanue mniactMacc U
BOJIOKOH»

MexnpeaMeTHble CBA3H.

Peanmu3zanus MeXIpeIMETHBIX CBSI3€i MpH M3Y4YeHUH opraHudeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCS 4Yepe3 HCIHONb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W
HOHS[TI/II\/’I, OPHUHATHEIX B OTACIIBHBIX NPECAMETAX €CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAayuUHbIe MOHATHUA: SIBICHHWE, HAay4YHbIM (akT, TUIOoTe3a, TEeOopus,
3aKOH, aHaJIM3, CHHTE3, KJIacCUpUKaIMs, HAOMIOACHWE, M3MEpPEHHEe, SKCIIEPHUMEHT, MOJIEINb,
MO/JICIIMPOBaHUE.

Oduznka: Marepusi, aroM, DIEKTPOH, MPOTOH, HEHUTPOH, MOJEKYJa, IHEePreTUYECKU
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBa, (PM3NYECKUE BEITHUWHBI,
€IMHHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: xnerka, opranu3M, sKocuctema, omochepa, MeTaboOIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUII TUTaHUA, OpoXeHHe, (OTOCHHTE3, NbIXaHHE, OCNKH,
YTIIEBOBI, JKUPHI, HYKIICHHOBBIC KUCIOTHI, JEPMEHTHI.
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Feor‘pa(bym: IIOJIE3HBIC UCKOITAEMBIC, TOIIJIIUBO.
TexHoorus: IMUIICBBLIC ITPOJAYKTBI, OCHOBBI PAIMOHAJIbHOI'O ITUTAHHA, MOIOINUC CPCACTBA,
MaTCpHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KITIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
Teoperuyeckne 0CHOBbI XUMMH.
Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHEe 3EKTPOHHBIX

000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJIA. DHEPreTUYECKUE YPOBHUM U NOLYpPOBHU. ATOMHbBIE
opourtanmu. Kiaccudpukaruss XMMUYECKHX 3JEeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
3JIEKTPOHOB IO AaTOMHBIM OpPOUTANISAM. OJEKTPOHHBIE KOH(QUIYpallMM AaTOMOB 3JIEMEHTOB
[EpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUM, 3JIEKTPOHHbIE
KOH(HUTypaIyi HOHOB. DIEKTPOOTPULIATEITLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMH4YECKUX dieMeHToB [I.I.
MenneneeBa. CBsA3b NEpUOANYECKOr0 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEl CTPOECHHs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB M OOpa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB IO IpyHrnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

XuMuyeckas cBsI3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
MexaHu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBS3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U JuInHA CBA3U. [lomspHOCTH, HAIIPAaBIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHble
cBsa3u. Bonopoanas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBHS.

BaneHTHOCTP M BaJlEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJl C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha MpHUMEpe COECIUHEHHUH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHusX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarTenb, JUTraHAbl. 3HAUeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOpAMHAIIMOHHOW XMMUH.

BemecrBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIbl KPUCTAJUIMYECKHUX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpencraBnenue o KOJTOUIHBIX
pactBopax. CrocoObl BBIpaKE€HHS KOHLIEHTpPAIlMM PAacTBOPOB: MaccoBasl JI0Jisi BEIIeCTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacellleHHble ¥ HEHaCBIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIbHBIE HA3BaHUS
OTJIENIbHBIX NPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakliii B HEOPraHU4eCKONW U OpraHMYecKoil XUMHUHU. 3aKOH
COXPAaHEHHs MacChl BEIIECTB; 3aKOH COXPaHEHMsI M NPEBpAIICHUsS SHEPTUU NPU XUMHUECKUX
peakuuax. Temnosbie 3h(HEKThl XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPAaBHEHHUS.

CKOpOCTh XUMHYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3IMyHbIX (akTopoB. ['oMOreHHbIE
Y TeTeporeHHble peakunu. Katanns u kataau3aropsl.

O6parumble W HeoOpaTUMBIE peakIMu. XHUMHYecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOI0 paBHOBecHsA. DakTOphl, BIUAIOLUIME HA IOJOKEHHE XMMHUYECKOTO PaBHOBECHS:
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TeMIeparypa, AaBJICHHE U KOHIEHTPALUU BEIIECTB, Y4acTBYIOIUX B peakuuu. [Ipunuun Jle
[Tarensbe.

OnexTponutnueckass gucconuanus. CunbHble ¥ cialble  3JeKTposuThl. CTeneHb
nuccormanuu. Cpega BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, 1Iejao4yHas. BomopoaHsiii
nokazatenb (PH) pactBopa. I'maponus coneit. Peakiiun nonnoro ooMeHa.

OKuCIUTENIbHO-BOCCTAaHOBUTENIbHBIE peakiuu. CreneHb oxkuciaeHus. OKHCIUTENb U
BOCCTaHOBUTENb. IIponeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHellne OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.
DKCnepumeHmanbHovle Memoobl U3y4eHUs 6ewecms U ux nPeepaujeHulL:

Jlemoncmpayuu:
1. Bunbl Tabnun «llepuoanyeckas cucrema xumuueckux snemeHTos [[.J. MenzaeneeBay.
2. Mojenu KpUCTaIIMYECKUX PELIETOK.
3. PaznosxeHue nepokcuaa BOJOPOIA B IPUCYTCTBUU KaTaIN3aTOPA.
Jlabopamopnvle onvimul:
1. IlpoBenenue peaxiuii HOHHOro OOMeHa.
2. OmnpezneneHue Cpeabl paCTBOPOB BEIIECTB C MMOMOIIBIO YHUBEPCAILHOT'O HHIUKATOPA.
Ilpakmuueckue pabomul:
Ne 1. BnustHue pa3in4HbIX (GaKTOPOB HA CKOPOCTh XMMUYECKON pEaKIii;
Ne 2. BnusiHue pa3inyHbIX (GaKkTOPOB Ha MOJIOKEHHE XMMUYECKOIO pPaBHOBECHUS;
Ne 3. Xumnueckue peakiuu B pacTBOpax 3JIEKTPOIUTOB.
Pacuemnuvie 3a0auu:
- C HCIOJB30BaHUEM IIOHATHH «MaccoBas [O0JI1 PacTBOPEHHOIO BELIECTBA», «MOJISIPHAs
KOHIEHTPAaLUs»;
- pacyeThl Macchl BellecTBa WM 00beMa ra3oB MO0 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WM 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEILIECTB;
- BBIYHMCIICHUE MACCOBOM JI0JIM ¥ MOJISIPHOM KOHILIEHTPAIMK BELLECTBA B PACTBOPE;
- BBIYMCIIEHHE Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOAYKTAa pPEaKIMU, €CIU OJHO U3
BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOU JI0JIEN pAaCTBOPEHHOTI'O BEILIECTBA

Heopranuyeckasi Xumus.

[Tonoxxenue HemerawioB B llepmoamyeckoid cucrteMe XuUMUYECKUX siemeHtoB /JI.U.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HX aToMoB. (DuU3NYeCKHWe CBOICTBA HEMETaJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bomopon. Ilomydenne, ¢puznueckue M XMMHUYECKHE CBOWCTBA: PEAKIMU C METaUIaMH U
HEMeTaJlIaMH, BOCCTAaHOBUTEIbHbBIE CBOMCTBA. [ mapuabl. TOMIIMBHBIE JIEMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crocoObl MmomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoicTBa. ['amoreHoBojopoabl. BakHellne KUCIOPOACOJEpKAIIUE COEAMHEHUS TallOT€HOB.
JlaGopaTopHbIe ¥ MPOMBINIIICHHBIE CIIOCOOBI MOTyYEHUs rajoreHoB. [I[puMeHeHne rajJoreHoB u
WX COCIMHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBINUICHHBIE CIIOCOOBI MOTYYEHHs] KUCIOPOAA.
®dusznueckue M XHMMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga u o30HA. OKcUIbl U
TIEPOKCHUJIBI.

Cepa. Haxoxmenue B TpHpoOAe, CIOCOOBI TMONMy4YeHHUs, (DU3NYECKUE U XUMHUYECKHE
coiictBa. CepoBogopon, cynbdunbl. Oxeun cepbi(1V), okcun cepoi(VI). CepHucras u cepHas
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KUCIOTBl U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil kucioThl. [IpumeHeHue cepbl U eé
COCIMHECHU.

Azor. Haxoxnenwe B Tpupojae, CIOCOOBI TONydeHHUs, (pU3MUecKue W XHUMHUYECKHe
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOTHI M UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. [IpuMeHeHue a3ota M ero coequHEeHH. A30THbBIE
ya0OpeHHUsI.

®ochop. Haxoxaenwe B mpupoje, CHOCOOBI MONydeHUs, GU3MUYECKUE U XUMHUYECKUE
cBoiictBa. @ochuner u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue ochopa u ero coequnennii. PochopHbie yI10OpECHHS.

VYrnepoa, HaxoXIeHHe B mpupoje. AIuioTponHble Moaudukanuu. dusnueckue u
XMMHYCCKHE CBOWCTBAa MPOCTHIX BeIIeCTB, 00pa3oBaHHBIX yriepogoMm. Oxcuna yraepoma(ll),
okcupa yriaepona(lV), yrompHas kuciora W e€ coiau. AKTUBHPOBAaHHBIA YTojb, aacopOIus.
Oymnepensl, rpadeH, yriepoaHble HaHOTpYyOku. I[IpuMeHeHue MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOJOM, U €T0 COSAMHECHUIA.

Kpemuuii. Haxoxxaenne B mpupope, crocoObl MOJTy4YeHUs, (PU3NYeCKHe W XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIO0, ero MoJxy4eHue, BUIbl CTEKIIA.

[Tonoxxenue ™etanaoB B Ilepuoguueckold cucTeMe XHMHUYECKHUX — DIIEMEHTOB.
Oco0OeHHOCTH CTPOSHUSI 3JIEKTPOHHBIX O000JIOYEK aToMOB MeTauioB. OOmue ¢usndeckue
cBoicTBa MeTaluioB. [IpuMeHeHne MeTayioB B ObITY U TeXHHUKE. CIIJIaBbI METAJIOB.

DNEKTPOXUMHUYECKH psiA  HampspDkeHuid MeTtammoB. OOmme CcrnocoObl  MOMydYeHUs
METAJUIOB: TUAPOMETAIUTYPIHsi, MTUPOMETAJUTYPIHsl, dJeKTpomeTaityprus. [lonsatue o koppo3uun
MeTay1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metawioB |A-rpynner [lepuoandeckoil cHCTEMBI XUMHUYECKUX
sneMeHTOB. Hatpuii u kanuii: monydenue, Gpusndeckue U XUMUYECKHUE CBOMCTBa, MPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MetamaoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JIEeMEHTOB. MarHuii M KanblUMi: MOJdy4deHHe, (QU3NYeCKue U XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE TPOCTHIX BEIIECTB U X coequHeHMH. JKECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AnoMuHUHR: TIoNydeHue, GU3NYECKue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIIECTBA M €ro coeArHeHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO0mast xapakTepucTuka MeTauioB mNoOouHbix moarpymm (b-rpymm) Ilepuomudeckoit
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB.

Du3nyecKue U XMMUYECKUE CBOMCTBA XpOMa M €ro coeAuHeHnil. OKCHAbI U THIAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quUXpoMartbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[lonyyeHnue u npuMeHEHUE Xpoma.

Pusnyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeJuHEHUH. Baxueiimme
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranua(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHBIC CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHEe CBOMCTBA XKeJle3a U ero coeguHeHui. OKCUabl, THAPOKCUIBI U
conu xxene3a(ll) u xxeneza(lll). [Tonyuenue u mpuMeHeHHE Kene3a U €ro CIUIABOB.

Du3nyYecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonyuenre nu npumMeHenne
MeOU U €€ COeTUHEHNH.
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[{uuk: nomyuyenue, GpuzndecKue U XuMUYEeCcKre cBoiicTBa. AMGoTepHbIe CBOWCTBA OKCHUIA
Y TUIPOKCHJIA LIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHrne NuHKa U €ero COeIMHEHU.
DKcnepumenmanbHble Memoobl U3V4eHUs 8euwecms U UxX NPeepaujeHulL:
Jlemoncmpayuu:
4. OOGpa3ibl HEMETAIOB
5. T'openue cepsl, Gpocdopa, xeneza, MarHust B KUCIOPOJE.
6. Komneknusa «MeTajuibl U CIUIABBIY.
7. BzaumojelcTBHE IIETOYHBIX U MICJIOYHO3EMEIbHBIX METAJUIOB C BOJOW (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
Jlabopamopnwvie onvimul:
3. KauecTBeHHBIE peakIii Ha HEOPTraHWYECKHE HOHBI M KATHOH BOAOPOAA;
4. IlonydeHnue u coOMpaHue ra3os.
5. BzaumojelcTBHE IIENOYHBIX M MICJIOYHO3EMEIbHBIX METAJJIOB C BOJOW (BO3MOXKHO
MCIOJIb30BaHUE BUICOMATEPUATIOB).
6. B3aumopeiicTBie ruAPOKCUA0B ATFOMUHUS U LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH.
7. KauecTBeHHbIE peaKIMK Ha KAaTHOHBI METAJLIOB.
Ilpakxmuueckue pabomul:
Ne 4. Pemienue sxciepruMeHTANbHBIX 33/1a4 10 TeMe «[ amoreHb»;
Ne 5. Penienne sxcnepuMeHTalnbHbIX 33/1a4 110 TeMe «Cepa U ee COeTUHEHUSI.
Ne 6. Pemienue sxcriepuMeHTaNbHBIX 33/1a4 O TeMe «A30T U Pochop U UX COCTUHEHUS.

Ne 7. Pemienue skcriepMMEHTAIBHBIX 3a/1a4 [0 TeMe «MeTaJljibl I1aBHbIX HOATrPYII;
Ne 8. Pemienune sxcniepuMeHTalnbHbIX 33/1a4 10 TeMe «MeTaabl HOOOUHBIX HOATPYII.

Pacuemnuvie 3a0auu:

- BBIUMCIIEHUE MAcCChl BEIIECTBA UM 00beMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WA 00BEMY OJHOTO M3 YYACTBYIOLINX B PEAKIIUH BEUIECTB;

- BBIYMCIIEHHE Macchl (00BbeMa, KOJNMYECTBAa BEIIECTBA) MPOIYKTOB PEAKLUH, €CIM OIHO U3
BEIIECTB NMEET IIPUMECH;

- BBIUMCIICHHE Macchl (00beMa, KOJMYeCTBa BELIECTBA) MPOAYKTa PEaKIUH, €CIU OTHO W3
BEIIIECTB JIaHO B BUJIE PACTBOpA C OTPEIEICHHON MacCCOBOM J0JI€H PaCTBOPEHHOTO BEIIECTBA;

- BBIYHCIICHUE BBIXO/1a TIPOYKTA PEAKIINU OT TEOPETHYECKH BO3MOXKHOTO.

XuMUA U )KU3Hb.

Ponp xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS dyeloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAaHWSI ¥ METOJOJIOTMM HAyYyHOTO WuccienoBanus. HayuHble MpUHIMIBI
OpraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIUIEHHBIE CITOCOOBI MOYYEHUST BAXKHEUIIINX
BelIeCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbIieHHbIE
CIoCOOBI MOMYYSHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaIoIeld cpeapl H
€ro mocyiencTBus. Pob XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [lpaBuia WCMONb30BaHUSA
JIEKapCTBEHHBIX MpernapaToB. Poib XUMUM B pa3BUTUH MEIUIIHHEI.

XVMHUs TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Ponbs XxuMuu B o0ecrieueHun
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xummus. [IpaBmiia Ge3omacHOTO
WCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEILHBIC MaTEPHAIBI (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03siiicTBe. OpraHrYecKrue 1 MUHEPAIbHBIC yI00pECHHUS.
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CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMuKa. Marepuabl

JUISL DJIEKTPOHUKH. HaHoTeXHOMOTHH.

Pacuémmuvie 3adauu.

- Macchl BEIIeCTBA MM 00bEMa T'a30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MU 00BEMY
OJIHOTO U3 YYacTBYIOIIMX B PEAKIIUU BEILECTB,

- Macchl (00bEMa, KOJIMUYECTBA BEILECTBA) NMPOJYKTOB PEAKIMH, €CIIM OJHO U3 BELIECTB MMEET
pUMeECH,

- Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO M3 BEUIECTB JaHO B
BUJIE PACTBOpA C ONpeeIEHHON MacCOBOM J10J1ei pacTBOPEHHOIO BEILIECTBA,

- MacCOBOW JI0JIM U MOJIAPHOM KOHIEHTpAlMU BELIECTBAa B PAcTBOPE, JOJHM BbIXOJA MPOAYKTa
PEaKIH OT TEOPETUIECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUH OOIIed U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK ¥ MOHITUHN, IPUHSTHIX B OTACIBHBIX IPEAMETaX €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE TMOHATHUS: SIBJICHWE, HAYYHBIH (PaKT, THUIOTE3a, TEOpus,
3aKOH, aHalM3, CUHTe3, KiIacCUpUKaAMs, IEepPUOAUYHOCTb, HAOIIOJCHUE, H3MEpEeHHe,
9KCHEPUMEHT, MOJIeJIb, MOJIETMPOBAHNUE.

Owusuka: marepus, MUKPOMHUpP, MaKpOMHp, aToM, SJEKTPOH, HPOTOH, HEHTPOH, HOH,
U30TONBI, PAAMOAKTUBHOCTh, MOJICKYJIA, SHEPreTHUECKUI YpPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BELIeCTBA, HACAIbHBIM Tra3, (U3NUYECKUe BEIMUYUHBI, E€IUHUIIBI
U3MEpPEHUsi, CKOPOCTb, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MHUKpPODJIEMEHTBI, OCNKH, JKUPBI, YIIEBOABI, HYKJICHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB M MMOTOK YHEPTUU B 3KOCUCTEMAX.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.

TexHoNOTHsI: XUMHAYECKast MTPOMBIIUICHHOCTh, METAJUTypIHs, CTPOUTEIbHBIE MaTEpPHAbI,
CEIIbCKOXO3SCTBEHHOE TPOM3BOJCTBO, MUINEBAs IMPOMBIIUICEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX npenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTe€pHajoB, JEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT HH.

3. IlmaHupyemble pe3yJbTaThbl OCBOeHHsSI yuyeOHOro mpeaMera «XuMus. YriayOJaeHHBIH
YPOBEHb»
JInuHOCTHBIE pe3yJIbTaThl

B cooTBeTrcTBHE C CUCTEMHO-ACATCIBHOCTHBIM IIOJAXOAOM B CTPYKTYpEC JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero obpa3oBaHus
BBIJICJIEHBI CJIEAYIOIIME COCTABIIAIONINE: OCO3ZHAHUE OOYYaIOUIMMHUCS POCCUHMCKOM IpaXkIaHCKON
WJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMOCTOSITEJIBHOCTH W CaMOOIPEAEIICHHUIO;
HaJM4Yhe MOTHBAIlMM K  OOYYEHHWIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl NPUHATHIMU B OOLIECTBE MpPaBUJIAMU W HOPMaMH TOBEACHUS; HAIU4HE
IIPaBOCO3HAHUS, HKOJIOTHYECKOM KYJIbTYpBI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE
IUTAHBIL.
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JIn4HOCTHBIE pE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIBHON U MPAKTHUECKON JEATEIILHOCTH 00OYYaIOIIMXCs B MPOLIECCE Pealn3aluu
00pa3oBaTebHON e TEIbHOCTH.

JIMuyHOCTHBIE PE3yJbTAThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxaroT CPOPMHUPOBAHHOCTH
OTIbITa [MO3HABATENBHON U MPAKTUYECKOM JNesATeIbHOCTH 00y4aloIInuXCsl B MPOIecce peann3anuu
00pa30BaTeNbHO 1eATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaxaaHCKOr0 BOCIMTAHMS

OCO3HAHMSI O0YYAIOIIUMHUCS CBOMX KOHCTHUTYIIHOHHBIX MPaB U 00S3aHHOCTEH, YBaXKECHUS K
3aKOHY U MIPaBOIMOPSIIKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTHU MPH CO3AHUH YYEOHBIX MPOCKTOB,
pelIeHnr yUYeOHbIX U MTO3HABATENbHBIX 33/1a4, BHINTOJHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHUX
IIPY aHAJIN3€ PA3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEIHI0 OTEYECTBEHHOMU
XUMUH;

YBaKEHHUS K MpPOIlECCy TBOPYECTBA B OOJACTH TEOPUH W TPAKTHUECKOTO MPUIOKECHUS
XMUMHH, OCO3HAHHS TOTO, YTO JaHHBIE HAYKH €CThb pPE3YJlbTaT JIMTEIbHBIX HaOIIOICHHH,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPya YYEHBIX U TPAKTHKOB;

MHTEpeca M TI03HABATENbHBIX MOTHBOB B TMIOJYYEHHH U TMOCIEAYIOIIEM aHaIu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHbBIE C XUMHUYECKUMH SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHPYSICh HAa MOPAITbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHHWE M IOCTYNKH CBOMX TOBapuIled C MO3MLUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHUIA MOCTYITKOB;

4) popMUpOBaHNS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

COOUIOJIEHHsT TIPaBUI OE€30MacHOr0 OOpaIleHusl ¢ BEIIeCTBAMHM B OBITY, MOBCEIHEBHOMN
KM3HH, B TPYIOBOH IEATEILHOCTH;

NOHWMaHHUS TEHHOCTH TIPaBWI WHAWBUAYATBHOTO W KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIO/IEH;

OCO3HAHHUS TOCIIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATENLCKOW JeSITEIbHOCTH,
00ILIECTBEHHO OJIE3HOM, TBOPUECKOI U APYTUX BUAAX AEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUU MPAKTUYECKHX 3a/ad COLUaIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY H3YUYECHUIO MPOQEcCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOJSM TpyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJMBHAYaJIbHOM TPAEGKTOPUU OOpa30oBaHU,
Oynyueit npodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C yUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEel 00I111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

IKOJIOTHUYECKH 1EIECO00PAa3HOr0 OTHOIIEHUS K MPHUPOIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJIOTHUYECKUX MpoOieM, BIUSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’Karolled MPUPOJHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JICUCTBUN U NPENOTBPALLATD UX;

HaJIU4Msl PAa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, S3KOJOTMYECKOM KyJIbTYpbl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
00LIECTBEHHON IPAKTHUKH;

MOHUMAHUS CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (opMUpOBaHUHU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroIIeM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEIOBEKA, B MO3HAHUMU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
petieHuu mpo0IeM COXpaHEHHsT TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOM IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaIbHOU
KyJbTYpPBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
OSHEPreTUYECKOM, THUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIIMHBI,
00ecreueHnH yCIOBUM YCTICITHOTO TPY/Ja B AKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCITOJIB30BATh MOTyYaeMbIe 3HAHUS NS
aHajgn3a U OOBSICHEHUs SBICHUN OKPYXKAIOIIET0 MHpa W MPOUCXOISIIHNX B HEM HM3MEHEHUH,
YMEHHS JIeJIaTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS TaHHBIX
C LEJbIO MOYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIIOIB30BaTh XUMHUECKUE 3HAHUS TSI PEIICHUs TIPOOIeM
B PEATHHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN A TENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPephIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJyYEHHMI0 HOBBIX 3HAaHMM 10 XHMHHM B COOTBETCTBUH C >KMU3HEHHBIMU
MOTPEeOHOCTSAMH,



18

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iIuyHbIX chepax mnpodeccuoHaIbHOU
JIeATETbHOCTH.

MeTanpeameTHbie pe3yJbTaThl

MeranpeaMeTHble Pe3yJbTaTbl OCBOCHHSI MPOTPAMMbl MO XUMHUH Ha YPOBHE CpPEIHErO
o01rero oOpa3oBaHus BKIFOYAIOT:

3HaUYUMBbIC 11 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMIMXCA MEKIUCIIUIUIMHAPHBIE
(MeXMnpeIMeTHBIC) O0IICHAYYHBIC TIOHSTHS, OTPAXKAIOIINE [[EIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienuuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, SIBJICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0ICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHE);

YHUBEpCaIbHbIC y4eOHbIE JEUCTBUSA (mo3HaBaTeIbHEIC, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHue (PYHKIMOHAIBHONM TIpaMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCs;

CIOCOOHOCTh ~ OOy4aloIIUXCsl  KCIONb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWA M YHUBEpCaJIbHbIC Y4YeOHBbIC IEHCTBHUS B IIO3HABATEIILHOW U
COLIMAIbHON ITPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yUeOHBIMHU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMHU.

Ilo3naBaTe/1bHBbIC YHMBepCaIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a3oBbIe JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aKTyallM3MpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTB PE3YNbTATHI ACATEIHHOCTH C MIOCTABIIEHHBIMU TEJISIMU;

WCIIOJIB30BaTh TPU OCBOCHUU 3HAHWN NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIAThH
XapakTepHbIE TPU3HAKKM TIOHATHH M yCTAaHAaBIWMBAaTh WX B3aMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TIOHITHS JIs1 OOBSICHEHUS OT/IETIBHBIX (DAKTOB U SIBICHUM;

BBIOMpATh OCHOBAHMS M KPUTEPUH I KIIaCCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIUBATh IPUYUHHO-CIIECACTBEHHBIE CBSA3M MEX1Yy U3YYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHHUS (MHIYKTUBHBIC, JACIyKTUBHBIC, MO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIBI M 3aKJTIOUCHUS,

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3yeMble B XHMHUU CHMBOJIMUYECKHE (3HAKOBHIC)
MOJIeNIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
xuMu4eckass (popmysa, ypaBHEHHE XHMHUYECKOW pEaKIUuh — TPU PEIICHHH YISOHBIX
MO3HABATENIbHBIX U MPAKTUUECKUX 3a]ad, NPUMEHITh Ha3BaHHbBIE MOJENIbHbIE MPEIACTaBICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaAKIIUil.

2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O [MO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHii;
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dopMynIMpoBaTh L€ M 3aJadyd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA,

BJIAa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYEHHUUECKHUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpPOIECcca, CaAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMmyiupoBaTh O000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nunopmaumeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISipHAsS
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHAM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUMBOCTH;

GopMyIMpOBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METO/bl NPH IOHCKE U OTOOpe
uHpopMaLnu, He0OOXOAUMOM [T BBINOJIHEHHS YUeOHbIX 3aJ1au ONPeaesIEHHOIO THUIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOopMy IpelcTaBieHUs] MHPOPMAIK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpEACTBA IpU pPadOTe € XUMHYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue M MaTeMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATIIHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUA:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYk/1aeMON TEMbI B X0OJI€ Uaora U/UiH JUCKYCCHUH,
BBICKAa3bIBaTh UJIeH, GOPMYJIMPOBATH CBOU MPEIOKEHNUS OTHOCUTEIIBHO BBIITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3aly y4eOHOTOo MpoeKTa, M (POpMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM MpPOBEIEHHBIX
UCCIIEIOBaHUN MYyTEM COTIIaCOBAHMS MO3UIMIA B X0/1€ 00CYX/I€HUS 1 00MEHa MHEHHSIMH.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUSA:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBIMOJHEHUHM y4e€OHBIX M HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX pelIeHUs ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBIISATH CAMOKOHTPOJIb I€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
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IIpeameTHbIe pe3yabTaThI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbI IO XMMUU Ha yriIyOJEHHOM ypOBHE Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHE Ui Y4eOHOro mpeaMera
«XuMHs» HaydHbIC 3HAHUSA, YMEHHUS U CIIOCOOBI NCHCTBHI MO OCBOCHHIO, WHTEPIIPETALUU H
peoOpa30BaHUI0 3HAHUIA, BUJIbI ACATCIBLHOCTH 10 MOJYYCHUIO HOBOTO 3HAHUS M MIPUMCHEHHIO
3HAaHUU B PAa3IMIHBIX y‘-IeGHBIX CUTyalusaXx, a TAaKXKC B PCAJIbHBIX XU3HCHHBIX CUTYyalUsIX,
CBSI3aHHBIX ¢ XuMued. B mnporpamMme 1o XUMHUHU MPEAMCTHBIC PC3YJIbTaTbl IMPCACTABJICHBI I10
rojiaM U3y4eHHSI.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsh» OTPaKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAYCHMHU OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HAyK U €€ POJU B 00ECIEUEeHUN YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
peuieHur mpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON O€301acCHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHUH HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIEUCHUU
paloHaIbHOTO MPUPOIONONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOILIEH KyIbTYpHhI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJIATrarolIne
MOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00ojoYka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YKJIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBS3b, MOIIb, MOIISpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIN CKeNlerT,
byHKIIMOHAIbHAS TPYINa, pajuKai, CTPYKTypHble (Qopmyibl (pa3BEpHYTHIC, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUSl CTPYKTypHass M HIPOCTPAHCTBEHHas (reoMeTpuyeckasi, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemiectB A. M. byrtnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpPaHEHHS U TMPEBpaALleHMs] DSHEPTUHM NPU XUMHYECKHX pEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAllUe B OCHOBE IOHUMaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIGHUW; TPEJACTaBICHUS O MEXaHU3Max
XUMHUYECKHX peaklui, TEepMOJMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB U TPYMIl aTOMOB B MoJIeKyJaX (MHAYKTUBHBIH U
Me3oMepHbIi 3 dexTri, opuentanTsl | u |l pona); dakronoruueckue cBeqeHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BELIECTB B OBITY
U TPAKTHUUECKON JeATeNbHOCTH YEJOBEeKa, OOIIMX Hay4YHBIX TMPUHIHUNAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METaHOJIa, IEPePabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIIATH XapaKTEpHbIC MPU3HAKU MOHSTHI, YCTAHABINBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS ITPU OIMCAHUH COCTABa, CTPOEHUS U
CBOMCTB OPraHNYECKHUX COECTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUIA:
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MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUIsl COCTABJICHMS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) ()OPMYJI OPraHUYECKHUX BEIIECTB;

COCTaBIATh YpPaBHEHUS XHMMHUYECKUX peakUMid U packpelBaTb HX  CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI  IOCPEICTBOM  COCTABJIEHUS  DJIEKTPOHHOI'O
OanmaHca ITHX peaklUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAIEHHBIX MOHHBIX YPaBHEHUH;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB Uil WJUIIOCTpAlUU HX
XUMHYECKOT0 ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAJIC)KHOCTh U3yUYEHHBIX OPIraHUYECKUX
BEILIECTB 10 X COCTaBY M CTPOEHUIO K ONPENeNEHHOMY KJIacCy/TpyIie COEAUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) u mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL  OT/AEIBHBIX TNPEJACTaBUTENEH OpPraHWYECKUX BELIECTB (ITWJIEH, AalEeTHJIEH, TOIYOll,
[JIMLIEPUH, STWICHIJIUKOIb, (eHos, (opMalbleruj, aueTaabAerull, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEUHOBAs, NAJIbMUTHHOBAs KUCJIOTHI, IJIMLUH,
IIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TPEH, XJIOPOTIPEH, CTUPOJ U APYTHE);

c(OpMUPOBAHHOCTh YMEHMsI OINPEAENATh BHJ XHUMUYECKOW CBSI3M B OpPraHMYECKHX
COEMHEHUAX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBs3b, BOJOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHUS IMPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTe€pHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapPHUIOB),
WUIIOCTPUPOBAaTh T'EHETUYECKYH0 CBSI3b MEXKAY HHMMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpPMYII;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPkAATh Ha KOHKPETHBIX NpPUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTb MCTOUYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HaONIOIEHWH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEpPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0O0IeHHe, CHUCTeMaTH3alluio, BbISBICHHE
MPUYMHHO-CJIEICTBEHHBIX CBS3€H — /Il U3yUYEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C TIOHATUAMHU U
OpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4YHBIX IIPEAMETOB Uii 0Oojiee OCO3HAHHOIO
NOHMMAHHS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHMYeCKON XUMMHU IJIsi OOBSACHEHHS U IPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-

HAy4YHYIO0 IPUPOY;
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c(OpMUPOBAHHOCTh YMEHHI: NPOBOAUTH pacdy€Thl MO XUMHUYECKUM QopmyiamM U
YPaBHEHUSM XHMHUYECKUX PEAKIMA C UCIOJb30BaHUEM (DU3MYECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIONIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0O XHUMHUYECKON (DOPMYIBl BEIIECTBA IO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: NMPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3UIIUN
DKOJIOTHYECKON 0€30MacHOCTH TOCIEACTBHSI OBITOBOW M TPOWU3BOJICTBEHHOW JEATEIHLHOCTH
YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIeCTB, HCIOJIb30BaTh IMOJIYYEHHBIC 3HAHUS A
MPUHSITUS TPAMOTHBIX pEIIeHUN IPOOJIeM B CUTYyalUsIX, CBI3aHHBIX C XMMHUEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIOJTyYEHHUE U U3YUEHUE CBOMCTB OPraHMUECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIUN
YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U KHUCJIOPOJACOIEPKAIIUX OPraHUYECKUX BEIIECTB,
pellleHne OJKCHEPUMEHTANbHBIX 3a/lad [0 pPACIO3HABAHWIO OPraHUYECKHX BEIIECTB) C
coONrofieHeM TMpaBWil 0e30MacHOro oOpalleHuss C  BellecTBAMHU U J1TaOOpaTOPHBIM
obopynoBanueM, (GOpPMYyIUPOBATH IEJIb HCCIICIOBAHUS, IMPEACTABIATh B Pa3slIUIHON (opMme
pe3yabTaThl SKCIIEPUMEHTA, AHAJIM3UPOBATH U OIIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coONroaaTh MpaBWiia IKOJIOTUYECKU IIeIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOMH
JEATETLHOCTH B IEJSAX COXPAHEHUS CBOETO 370POBbs, OKPYXKAIOIICH MNPUPOIHON Cpelbl U
JTOCTHXKCHHS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh OMAaCHOCTb TOKCHYECKOTO JEHCTBUSI HA KUBBIE OPTaHU3MBI OINpPEACIIEHHBIX
OpraHMYECKUX BELIECTB, MOHUMAs cMbIc nokazatens [1IIK;

aHAJIM3UPOBATh  IIEJIECOOOPA3HOCTh  TMPUMEHEHWs  OPraHWYECKUX  BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIEHANPABICHHBI MONUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelCcTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAITU3UPOBATh XMMHYECKYIO
uHpopmaruio, nepepadaThiBaTh €€ U MCMOIB30BaTh B COOTBETCTBUU C MOCTABICHHON y4eOHOMU
3aJ1adeil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HEopraHuyeckas XUMHs»
OTpaXKAroT:

c(hOopMUPOBAHHOCTH MPE/ICTABIICHU: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX
1 IIO3HABACMOCTHU fIBJ'IeHI/Iﬁ HpI/IpO)II)I, O MECTC U 3HAUYCHUU XUMHU B CHUCTECMC CCTCCTBCHHBIX
HayK U €€ polii B 00ECIEYCHHH YCTOWYUBOTO Pa3BUTHsI, B PEHICHUH MPOOJIEM SKOJIOTHYECKOH,
DHEPreTHUECKON U THINEBON O€30MacHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuasoB, HOBBIX HCTOYHUKOB SHEPrHH, B obecreyeHnu paIoHaIbHOTO
MPUPOIONIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYPhI YEJIOBEKa, a TAKKE
9KOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JIOPOBBIO U TIPUPOJTHOM Cpejie;

BJIAJICHHE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarollne
MOHSTHUS — XUMHYECKHUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAs1 00010YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YKAEHHOE COCTOSIHHS aroma, THMOpHIH3arivs
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aTOMHBIX OpOWTaJel, HMOH, MOJEKyJa, BaJE€HTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METaJuIn4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XMMHUYECKas PEAKLHUs, PACTBOP, DJIECKTPOJIMUTHI, HEIIEKTPOJIUTHI,
JIEKTPOJIUTUYECKAs  AUCCOLMALMA, CTENEeHb AUCCOLMALIMM, BOJOPOAHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOH YPPEKT XMMUYIECKON peaKIii, CKOPOCTh XUMUYECKON
peakiuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN
auccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXPAHEHUs MacChl BELIECTB,
3aKOH COXPAHEHHUs U INPEBPALLEHUS SHEPIHMHM IIPU XMMHYECKHX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BELIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAaHWS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IPEICTABJICHHUA O CTPOCHHM BELIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAJIMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMHUYECKMX pEeaklUui, TEePMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IPOTEKaHHs, O XMMHYECKOM DPABHOBECHH, pacTBOpaXx M  JUCIEPCHBIX  CHCTEMAXx;
(akToJIOrMYecKre CBEJCHUS O CBOWCTBAxX, COCTaBe, MOJYYEHUH M OE3011aCHOM HCIIOIb30BaHUU
BOXHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M IPAKTHUYECKOW MAEATENbHOCTH YEJIOBEKa,
OOIIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTO ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTb YMEHUM: BBISABIIATH XapaKTEpHbIE MPU3HAKY MOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, HCIIOIb30BaThb COOTBETCTBYIOILME IOHATHUS IPU ONHMCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBIICHUS
dopMyNl BEIIECTB W YpPAaBHEHUM XHMUYECKUX PEAKIUI, CHUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COCIIMHEHMSIX, BUJ XUMHYECKOH CBs3U (KOBaJIeHTHAas, MOHHAs, METAaJUINYecKas,
BOJIOPOJIHAS ), THIT KPUCTAITTMUECKOH PeIIETKH KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHMS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XMUMHUYECKON CBSI3U M TUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIACCU(PUIMPOBAaTh: HEOPraHMYECKHE BEIIeCTBa IO HX
COCTaBy, XMMHMYECKHE PEaKLUU IO Pa3IMYHBIM MPU3HAKAM (YUCIy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY OS(QQEKTy peakluH, H3MEHEHHUIO CTeleHEell OKHUCIIEHUs JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa W JApYrHe); CaMOCTOSTENbHO BbIOMPATh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKAIIIHN U3Y4aeMbIX BELIECTB U XUMHUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHUSl pacKpblBaTh CMBICI THepuoguueckoro 3akona JI. W.
MenneneeBa W JIEMOHCTPUPOBAaTH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBICHUTENBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHYECKHX 3JIEMEHTOB IepBOro—4erBéproro mnepuoaos llepuommueckont cucremsr JI.H.
MenneneeBa, UCIOIB3Ysl MOHATHS «IHEPreTUYECKUE YPOBHMY, «IHEPre€THUECKUE MOTYPOBHUY,
«S-, p-, d-atomHBIE OpOWTAIM», «OCHOBHOE W BO30YXKIEHHOE SHEPIeTHUCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHMYECKHX OJJIEMEHTOB M UX
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COCIMHEHMH 110 niepuojiaM u rpynmnam Ilepuoguueckoii cucremsl [. . MenneneeBa, BaJleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJIEKTPOHHBIX 000JIOUEK;

c()OPMUPOBAHHOCTh YMEHHMW: XapaKTepU30BaTh (OMHUCHIBATH) OOMIME XHUMHYECKUE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAaHUE I'€HETUYECKOM CBS3U
MEXIy HEOPTraHMUECKMMU BELIECTBAMHU C MOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKkuuii;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTH: OKUCIHUTEIHLHO-BOCCTAHOBUTEIHHBIX
peakiuil MOCPECTBOM COCTaBJICHMSI AJIEKTPOHHOIO OanaHca 3TUX peakIuil; peakiuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAaUIEHHBIX HOHHBIX YpaBHEHHUH; peakuuit
TUAPONIN3a; Peakuil KOMIUIEKCOOoOpa3oBaHMs (HAa MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMHUHHS);

c(hOpMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKUX
peakiuii ¢ y4€TOM HX DHEPreTHYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHHS CKOPOCTH
XUMHUYECKON PEaKIMi B 3aBUCHMOCTH OT Pa3jIMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHUSI 11O]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle atense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMHUUECKUE PEAKIINH, JIeKAIINEe B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEPHOW KHUCIOTBHI, aMMHakKa, OOIIue Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIEeCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUYKH 3PEHUS COOTHOILICHUSI PUCK-TIOJB3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
NpUPOILl — HaOMIOJEHUE, W3MEpeHHue, MOJACIUPOBAHUE, OJKCIEPUMEHT (pealbHbId U
MBICJICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUs MPHUMEHSATh 3TH 3HAHUS TPU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XUMUYECKHX SIBJICHUH,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HM;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB s 0OojJee OCO3HAHHOTO
MOHUMAaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MaccoBas
JIOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIIEHTPAIIHS; MAacChl BEIIECTBA UM 00bEMa rasa
M0 W3BECTHOMY KOJMYECTBY BEIIECTBA, MacCce MM 00BbEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIIUU
BEIIIECTB; TEIJIOBOro d(pdekTa peakiuu; 3Ha4eHUsI BOJOPOJHOTO MOKA3aTENsI PACTBOPOB KUCIIOT
W IIeIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMH; MacChl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BUJIE PACTBOpPA C OMpPEAEIEHHON
MacCcOBOW J10Jie pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IOJH
BBIX0/Ia MIPOYKTa peakiuu; 0ObEMHBIX OTHOIIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENBHO TUIAHUPOBATh M TPOBOJUTH XUMHUYECKHUN
AKCIIEPUMEHT (TIPOBEICHNE PeaKIuii HOHHOTO OOMEHa, MOATBEP)KICHHE KaueCTBEHHOTO COCTaBa
HEOPTaHWYECKHUX BEIIECTB, OMPEICTIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 HHIAUKATOPOB,
W3y4eHUE BIMSHHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKINH, PpeIIeHue
AKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMaM «Metamie»y u «Hemeramie») ¢ coOmoIeHneM MpaBwIl
Oe3omacHOro oOpaleHuss ¢ BEleCTBaMU U J1aOOpaTOPHBIM 00OpYyIOBaHUEM, (OPMYIUPOBATH
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HeNlb HCCENOBaHUS, TMPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUU: COOIIONATh MpaBUia MOJIH30BAHUSI XUMUYECKOU MOCYI0U U
71a00paTOpHBIM 000pYAOBaHUEM, OOpAIlEHHs C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIHSMH
[0 BBINOJHEHUIO Ja0OpPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHUYECKH IIeIeco00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKPYXAaroIlel MPUPOJHON Cpeabl M AOCTHXKEHUA €€ yCTOMYMBOIO pA3BUTHS, OCO3HABAThH
ONaCHOCTh TOKCHYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANIPABICHHBIM MOUCK XUMUYECKOU
uH(pOpMallMM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayuyHas JUTepaTypa, CpelICcTBa
MaccoBoil uHGpopMmaruu, VHTEpHET W JApyrue), KPUTUYCCKH aHAIM3UPOBATH XHUMHYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U UCII0JIB30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOU
3a/1auen.

ITPOBEPAEMBIE HA EI'D IIO XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI CPETHEI'O

OBLIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoBaHuUs o0pa3oBaHus
1 Brnanenue cucremMoil XMMUYECKUX 3HAHHUM, KOTOpasi BKJIKOYAET:

OCHOBOIOJIATAIOIIME MOHATHS (XUMUYECKUN 3JEMEHT, aTOM, U30TOIIbI,
SNEKTPOHHAsI 000JI0YKa aToma, S-, p-, 0-3JEKTPOHHBIE OpOHTAIH
aTOMOB, OCHOBHO€ M BO30YX/IEHHOE COCTOSIHME aTOMa, HOH, MOJIEKYJIa,
BAJIEHTHOCTb,  JIEKTPOOTPHULATENBHOCT,  CTENEHb  OKHUCIICHMS,
XUMHUYECKasl CBsI3b (0- M TW-CBSI3b, KpaTHBIE CBSA3M), T'MOpHAM3ALUS
aTOMHBIX oOpOuTaneil, Kpuctajuinyeckas pemérka, Mojb, MOJIpHas
Macca, MOJISIpHBIM 00BEM, MOJSpHAs KOHLIEHTPALUs, pacTBOPbI
(MCTUHHBIE, AUCIIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, YIIEPOIHBINA
CKEeJIeT, (PYHKIMOHaJbHAsl TPYMIa, pajuKal, U30MEpbl, CTPYKTypHas
dopmyrna, wu3oMmepus  (CTpyKTypHas, TreoMeTpuyeckas  (Luc-,
TPaHCU30MEpHS), TOMOJIOTMUYECKUN psii, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCJIOPOJ- U a30TCOAEpIKaIlINe COCTUHEHUs, OMOJIOTUYECKH aKTHBHbIE
BellecTBa (yriaeBo/Ibl, XKUPbI, OEIKN), MOHOMED, OJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIMHEHMsI, KPEKHHT, PH(POPMHUHT,
TUIB  XMUMHYECKUX peakiuil (OKUCINUTEIbHO-BOCCTAHOBUTEIBHEIE,
9K30- M DHJIOTEPMHUYECKHE, pEeakIU HOHHOTO OOMEHa, TOMO- H
reTeporeHHsle, o0paTuMble U HEOOpaTUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBL,  JJIEKTPOJIMTUYECKAss  JUCCOLMAIUs,  CTENEHb
JUCCOLIMALINY, OKHUCIUTEIb, BOCCTAHOBUTENb, 3JIEKTPOJU3, CKOPOCTb
XMUMUYECKOH peakIuy, XUMUYeCKOe PaBHOBECHE)

11

TEOPUH M 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHS OPTaHHMYECKHX
1.2 Bemects A.M. ByTtiiepoBa, Teopust 3JEKTPOTUTUUECKON AUCCOLUALINH,
[Tepuonnueckuii 3akon /.M. MenpaeneeBa, 3aKOH COXpPaHEHHSI MacChl),
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1.3

14

1.5

2.1

3aKOHOMCPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHHU, MUPOBO33PCHYCCKUC
3HaHUs, JICKAIIME B OCHOBC IIOHMMAHHA IMPUYUHHOCTH U CUCTEMHOCTHU
XHUMHUYCCKUX $IBJIGHI/II71, COBpPCMCHHBIC TIIPCACTABJICHUA O CTPOCHHUU
BCIIECTBA HA ATOMHOM, MOJICKYJIIDPHOM M HAAMOJICKYJIAPHOM YPOBHAX

NpEaACTaBICHUA (6] MCXaHU3Max XUMHYCCKHUX peaKquI,
TCPMOANHAMHWYCCKUX )51 KHHCTHYCCKHX 3aKOHOMCPHOCTAX ux
IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

(dakTOJIOTHUECKUE CBEACHHS O CBOWCTBAaX, COCTaBe, IONYYCHHH U
0e30IacHOM  HMCIOJIb30BAaHUM  BAKHEUIIMX  HEOPraHWYECKUX U
OpPTaHMYECKHUX BEIIECTB B OBITY M TNPAKTHUYECKON JAEATEIHHOCTH
YyesIoBeKa

oOIIre Hay4HbIC MPUHIMITBI XUMHUYECKOTO IPOM3BOJICTBA (Ha ITpUMEpe
NPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METAaHOJA, MepepadOTKH
HedTH)

CdopMupoBaHHOCTH YMEHHI BHISIBIISTH:

XapakTepHble NPU3HAKA U  B3aUMOCBSA3b HW3YYEHHBIX IOHATHM,
IIPUMEHATH COOTBETCTBYIOIIME IOHATHSA IIPU ONMUCAHUU CTPOCHUS H
CBOICTB HEOPraHMYECKMX M OPraHM4eCKMX BEIIECTB U  HX
IIPEBpAICHUI

2.2

B3aMMOCBSI3b XMMHUUYCCKUX 3HAHHH C IMOHATHSAMHU H MMpeaACTaBICHUAMU
APYrux nmpeamMeToB IAJid 0osiee 0CO3HAHHOTO ITOHMMAHMUA U O0BSICHEHUS
CYIIHOCTH MAaTCpHAJIbHOI'O CAMHCTBA MHUpPa

3.1

C(I)OpMI/IpOBaHHOCTB YMCHUA HUCIIOJIb30BATh!:

HAaUMEHOBAHUS XMMHUYECKUX COCIMHEHUN MEXIYHApOAHOTO COrO3a
TEOPETUYECKON W MPUKIAAHON XHMHUU W TPUBHUAJbHBIC HA3BaHUS
BEILIECTB, OTHOCALIMXCA K M3YYECHHBIM KJaccaM OpPraHUYeCKUuX U
HEOPraHWYECKUX COCTMHEHUI

3.2

XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHUS (POpPMYJ HEOPraHWYECKHX
BEIIECTB,  MOJIEKYJSIPHBIX M CTPYKTYpPHbIX  (pa3BEpPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHu4eCKUX BELIECTB

ChopMHpOBaHHOCTh YMEHUS KJIACCU(DHUITMPOBATD:

4.1

4.2

HCOPTaHNMYCCKUEC BCHICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHUs H
KPUTCPpUU IJIA KJ'IaCCI/I(bI/IKaLII/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

OpPraH"nvCCKrUC BCIICCTBA, CaAMOCTOATCILHO BBI6I/IpaTL OCHOBaHUA H
KPUTCPUHN IJIA KJ'IaCCI/I(l)I/IKaHI/H/I N3y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

MO Pa3NMYHBIM TMPHU3HAKaM (YUCIYy M COCTaBy pEardupyrolrx BeIIeCTB,
TeroBoMy J(PQPEeKTy peakiuud, HW3MEHEHHIO CTENeHEeW OKHCIICHUS
AIIEMEHTOB, 0OPATUMOCTHU PEAKIIMH, YUYACTUIO KaTaln3aTopa)

CdopMupoBaHHOCTH YMEHHSI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSSHUM) M HOHOB
XUMUYECKUX 3yeMeHTOB 1 — 4 mepuonoB Ilepuogmueckoil cuCTEMBI
J.N. MeHneneeBa 1 UX BaJE€HTHbIE BO3MOKHOCTH, UCIIOJIb3YSl TOHSATHS
S-, p-, d-aNeKTpOHHBIE OPOUTAITH, SHEPTETUUECKUE YPOBHHU

CdopMupoBaHHOCTE YMEHHS OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS

CBOICTB XMMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMM COECTUHEHHH IO
MepUoiaM U rpyIIam
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7.1

CdopMUpOBAaHHOCTH YMEHHUSI COCTABJSATH YPAaBHEHUS XUMHUYECKHX
peakLMil U pacKpbIBaTh UX CYLIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuii IIOCPEJICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX peaKuit

7.2

7.3

YPaBHEHHs pPEAKUUP pa3iIU4HbIX THUIIOB; IIOJHBIE M COKpAILEHHBIC
YpaBHEHHs peakUUid HOHHOIO OOMEHa, YYMTbIBas YCIOBUS, IpU
KOTOPBIX 3TH peaKLU UIYT 10 KOHLA

peakuuil TUIPOJH3a, peakluidl KOMIUIEKCooOpazoBaHusl (Ha Mpumepe
TUJPOKCOKOMILIEKCOB IIMHKA U aJTFOMHUHHS)

CdopMupoBaHHOCTH YMEHHSI IOATBEPKIATh:

8.1

Ha KOHKPCTHBIX IIPUMCpPAX XapaKTCp 3aBHCHMOCTHU peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHN4YCCKHUX COCI[I/IHCHI/Iﬁ OT KpPAaTHOCTH MW THIIA
KOBAJICHTHOM CBSI3H (G- u TE-CB?ISI/I), B3aMMHOI'O BJIMAHHWA aTOMOB H
rpynil aToMOB B MOJICKYJIaX, a4 TAKXKE OT 0COOeHHOCTEN pealin3ainin
Pa3JIMYHBIX MEXAaHHU3MOB IPOTCKAHUA peaKHI/Iﬁ

8.2

10

10.1

XapaKTCPHBIC XHMUUYCCKHUC CBOMCTBaA BCHICCTB COOTBCTCTBYIOLIUMU
OKCIICPUMCHTAMM U 3aIINCAMU ypaBHCHI/Iﬁ XUMHNYCCKHX peaxunﬁ

CdopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB U Ba)KHEHIIMe
CBOICTBa BEIIECTB, NMPUHAMISKANMUX K OMNPEIHCIEHHBIM KilaccaM U
IpyIIaM COeIWHEHHH (TPOCThIC BEIIECTBA, OKCHJbI, THIPOKCHJIBI,
COJIM; YTJIEBOJOPOBI, IPOCTHIE A(UPHI, CIUPTHI, (HEHOIIBI, aJTbACTH/IbI,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CJIOXKHBIC d(PUPHI, KHUPBI, yTICBOJIBI,
aMHUHBI, aMUHOKHUCJIOTHI, OCTTKH)

CdopMUpOBaHHOCTh YMEHHUS MPOBOAUTH PACUYETHI MO XUMHYECKUM
dbopMmynaM M ypaBHEHUSIM XHMHUUYECKHX PEAKIUNA C HCIOJIb30BAaHUEM
(bu3HYECKUX BETUYHH:

Macchl (00bEMa, KOJTMUECTBA BEIECTBA) MPOAYKTA PEAKLIUHU, €CITU OJTHO
U3 HUCXOJIHBIX BEIIECTB JaHO B BHUJAE pPACTBOpa C ONPEAEIEHHOM
MaccoBOM Joyiell pacTBOPEHHOTO BEIECTBA WM JaHO B M30bITKe
(umeet mpUMecH)

10.2

MaccoBOM WM 00BEMHOM JI0JM, BBIXOJIA MPOAYKTA PEAKIIUU

10.3

TerI0BOTO 3¢ deKTa peakiui

10.4

00BEMHEIX OTHOIICHHI ra30B

10.5

11

10 HaXOXKACHHUIO XUMUUECKOMN (I)OpMyJ'IBI BCIICCTBA

Brnanenue cucteMol 3HaHHM O METOJAX HAYYHOI'O ITO3HAHUSA SIBIICHHUM
NPUPOABI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHHE
MPUMEHATh OTU 3HAHUS [PU DKCIEPUMEHTAIBHOM HCCIENOBAHUU
BEIIECTB U I OOBSICHEHUS XUMHYECKHUX SIBICHHUIH, NMEIOIIUX MECTO B
MPUPOAE, MPAKTUYECKOW NEATEIIBHOCTH YEJIOBEKAa M B IOBCEIHEBHOM
KU3HHU

12

ChopMupoOBaHHOCTh YMEHHSI TPUMEHATH (KCIOJIb30BAaTh) 3HAHHS O
COCTaB€ M CBOMCTBAX BEIIECTB Ui SKCIEPUMEHTAIBLHOM MPOBEPKU
TUTIOTE3 OTHOCHUTENIFHO 3aKOHOMEPHOCTEM MPOTEKaHUS XUMHUYECKUX
peakuMii MU TPOTHO3UPOBAHUS BO3MOXKHOCTEM HX OCYIIECTBICHUS;
CUCTEMHBIE XMMHUYECKHUE 3HAHUS Uil OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUM, WMEIOIUX ECTECTBEHHOHAYUYHYIO MPHUPOAY; IJIsl MPUHATHS
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IPaMOTHBIX PEIICHUH MPOOJIeM B CUTYAIHSIX, CBI3aHHBIX C XUMHEH

13

14

15

CdopMupoBaHHOCTh YMEHUS TUIAHUPOBATh M MPOBOAWTH XHUMHUYECKUN
OKCIEPUMEHT (TMOJIy4YeHHE W HM3yYeHUE CBOWCTB HEOPTaHUYECKUX U
OpraHMYECKHUX BELIECTB, KAadECTBEHHbIE pPEAKLUU YIJIEBOIOPOAOB
Pa3IMYHBIX KJIACCOB U KUCIOPOACOJAEPKAINX OPraHMYECKUX BEILECTB,
pellleHue  SKCIEPUMEHTAJIbHBIX  3aJad [0  PACIIO3HABaHUIO
HEOPraHMYECKUX M OPraHWYEeCKUX BEIIECTB) C COOJIIOJIEHUEM IIPABHII
O0e3omacHOro  oOpamieHuss C  BEIIeCTBAMH W JIADOPAaTOPHBIM
o0opyaoBanueM; (GOpMyJIUPOBATh LEIH HCCIEIOBAHUS; MPEACTABIATh
B pasnu4HON (opMe pe3ybTaThl HKCHEPUMEHTA, aHAIN3UPOBATH H
OLICHUBATbH UX JOCTOBEPHOCTh

CdopMupOBaHHOCTh YMEHHSI OCYIIECTBIISTh 1I€JICHANPABICHHBIA MTOUCK
XUMUYEeCKOH HHGOpMAIlMK B pa3IMYHBIX HCTOYHUKAX (HaydHas U
y4eOHO-Hay4YHasl JIUTepaTypa, CPeICcTBa MAacCOBOW WH(OPMAIIUHU, CETh
WuTtepHer u Japyrue), KpUTHYECKH AaHAIM3UPOBATH XHMUYECKYIO
nH(popMalnio, rnepepadaThiBaTh €€ U UCIIOJIB30BaTh B COOTBETCTBHUH C
MTOCTABJICHHOW y4eOHOM 3a/1aueit

CdopMupOBaHHOCT YMEHHSI POTHO3UPOBATh, aAHATU3UPOBATh U
OIICHUBATh WH(POPMAIMIO C TIO3UIMA HKOJOTHYECKOW Oe30macHOCTH
MOCJECTBUI OBITOBOW U MPOW3BOACTBEHHON ESATEIbHOCTH YeNIOBEKa,
CBSI3aHHOM C TMepepabdOTKON BemecTB; CcHOPMHUPOBAHHOCTH YMEHHIA
OCO3HaBaThb  OMACHOCTb  BO3JCHCTBHA HA  JKHUBBIE  OPraHU3MBI
OHpejleJ'IéHHbIX BCIICCTB, IIOHHMMAasA CMBICII IIOKa3aTeiisd HpGI[eJ'II)HOI\/JI
JOMYCTUMOW KOHLIEHTpAallMM, W TOSACHATh Ha MpUMepax CIOCOObI
YMEHBIICHHsT M TMPEAOTBpAIlEHUs WX BPEIHOTO BO3ICHCTBUS Ha
OpraHM3M 4YeroBeKa

HEPEYEHbB 2JIEMEHTOB COAEP/KAHMUSA, TIPOBEPAEMBIX HA EI'3 110 XUMHUHU

Kon
1

11

1.2

1.3

14

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
TeopeTnyeckrue OCHOBbI XUMUHU

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHMsI aToMa. Pacmpenenenue
AIIEKTPOHOB 10 DJHEpPreTUYecKuM ypoBHAM. Kiaccupukanus XuMHUUECKHX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTETUUYECKUX YPOBHEH aToMOB (S-, p-, d-
31eMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KOH(UTrypalus aToMa. BaeHTHbIE 2J1eKTPOHBI

Ilepuonuueckas cucremMa xumudeckux anemeHtoB .M. Mengeneesa.
®usnueckuit cmbica [lepuoanmyeckoro 3akona .M. MenneneeBa. [lpuunnbl n
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB JJIEMEHTOB M HX COCIUHEHUU II0
nepuojaM M rpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTBIX
BEILIECTB, BOJOPOJHBIX COEAUHEHHM, BBICIIIMX OKCUIOB U THIPOKCHJIOB
BanentHocTb. D5eKTpooTpULIaTenbHOCTh. CTENEeHb OKUCIICHUS

Buapl XuMu4eckoil CBs3M (KOBaJeHTHAs, MOHHAS, METANTHYECKasi, BOJOPOIHAs)
U MEXaHU3MBI €€ o0pa3oBaHus. MeXMOIEKYIIsIpHbIE B3auMoielicTBUA. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSAPHOTO CTPOEHHsS. THUMbl KPHUCTAJUIMYECKUX
pelméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKOHN pEIIETKI

1.5

XumMmudeckas peakuus. Kiaccudukanms XUMHYECKHUX peakiui B
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HEOPraHMYECKOM U OpraHM4eCcKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl BELIECTB

1.6

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.7

TennoBble 3¢ GeKTh XUMUYECKUX peakiuii. TepMoXuMHUYecKre ypaBHEHHS

1.8

OOpatumMble peakuuu. XuMuyeckoe paBHoBecue. DakTopel, BIMAIOIUME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense

1.9

OnexTponuTtnyeckas aucconuanus. CuiibHble W cinadble 3aekTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHCIAs, HeHTpanbHas, IeraoyHas. CreneHb
JUCCOLMAIMU. Peakimm HoHHOTO 0OMeHa

1.10

111

1.12

I'maponus coneit. Monnoe npousBeaenue Boasl. Bogopoansiii nokazarens (pH)
pacTBopa

CrniocoObI BeIpaKeHHUsI KOHIIEHTPALIMK PACTBOPOB: MAaccoOBasi A0Jsl PACTBOPEHHOTO
BCIICCTBA, MOJISIpHasa KOHLCHTpAanus. HaCI)IIIIGHHLIG u HCHACBIIIICHHBIC
pacTBOPBI, paCTBOPUMOCTh. Kpucramioruaparsl

OKucnuTeIbHO-BOCCTAaHOBUTENbHBIE peakuuu. [loBeneHue BemecTs B cpeaax ¢
pa3HbIM 3HaueHueM PH. MeTobl 3eKTpoHHOro OasiaHca

1.13

2.1

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
OCHOBBI HEOPraHUYECKON XUMUU

KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHN4YCCKUX COCHHHGHHﬁ. HOMeHKJIaTypa HCOPraHU4YCCKHUX
BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpHM, Kajaui, KaJblUM,
MarHuii, aJlOMHHHMA, IIUHK, XPOM, >KelIe30, Melb) U HX coequHeHuid. OOmue
CIOCOOBI MOJTYYESHUS] METAJIJIOB

2.3

XUMHYECKHE CBOMCTBA BAXHEHUIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yrmepomga U KpeMHHUS) M UX  COEAMHEHHUNH  (OKCHJIOB,
KHCIIOPOJICOICPIKANTUX KUCIIOT, BOJOPOIHBIX COSTMHCHUN )

2.4

I'eneTnueckas cBA3b HEOPTaHNYCCKUX BCUICCTB, IPUHAAJICIKAIIUX K Pa3JIMIHBIM
Kj1acCcaM

2.5

3.1

3.2

Wnentudukanus Heoprannyeckux coeiMHeHnil. KauecTBeHHbIe peakuy Ha
HEOPraHUYECKHE BEIECTBA U HOHBI

OCHOBBI OpFaHquCKOﬁ XUMHNHU

OCHOBHBIE TOJIO)KEHHSI TEOPUUM XHMHYECKOTO CTPOEHUSI OpPraHUYECKUX
coequHeHnnit A.M. BytiepoBa. YTiepoaHbIi CKENET OpPraHu4YeCKOW MOJIEKYJIBI.
KpatHocTh xuMmuuYeckod cBsi3U. S- M P-CBs3U. SP3-, SP2-, SP-TUOpHAU3AIMH
opOuTaneil aToMOB yIJIepo/a. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHYECKOTO
cTpoenust MoJiekyi. ['omosoru. ['omonoruueckuii psia. Mizomepust u uzoMepsl

[Monsitne o  dyHknuoHanpHOW  rpymme.  OpueHTanmoHHble  3(PQeKThI
3aMeCTUTEIEN

3.3

[IpencraBienne o KiaccU(pUKalMU OpraHuyYecKkux BemlecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) W TpUBHAIbHbIE Ha3BaHUA
BAKHEUILINX MPEJICTABUTEIIEH KIIACCOB OPraHUYECKHUX BEIIECTB

3.4

CBoOOMHOpaIMKATGHBIA W HWOHHBIM MeXaHu3Mbl peakuuu. [loHsTHE O
Hykieoduie u snekrpoduie. [IpaBmio Mapkosuukosa. [IpaBuiio 3aifiieBa

3.5

Aunkanbl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOTEHUPOBAHKE, JETUAPUPOBAHUE,
TEPMUYECKOE Pa3NoKEHHE, KPEKUHI, Hu3oMepusanusi, ropenue. [lomyuenue
ankaHoB. Ilukmoankanel. Cnenuduka CBOWCTB ITUKIOQAJIKAHOB C  MaJlbIM
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pasmMepom 1uKIIa. Peakiuu npucoeIMHEHUs U PAAUKAIBHOTO 3aMELIEHUSI

3.6

3.7

AnkeHbl. XUMUYECKHE CBOMCTBA: pEaKLUU IPUCOEIUHEHUs (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THAPOraJlOTeHUPOBAHUE, TUApaTalus), TOPEHUs, OKUCICHUS U
noauMepu3ayy. IIpoMbluIeHHBIE M J1AOOPATOPHBIE CIIOCOOBI  MOJTyUYCHHS
aJIKEHOB

Ankanuensl. XMUMHYECKHE CBOMICTBA alKaJUEHOB: pEaKUUU HPUCOEAMHEHUS
(ruapupoBaHue, TaJOreHUPOBAHUE), TOpeHUs W noiaumepusanuu. [lomydenue
aJIKa/INEHOB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAaKLMM IPUCOEIUHEHUs (TaJIOT€HUPOBAHUE,
TUAPUPOBAHUE, TUIpATallUs, TMIIPOTaJIOTeHHPOBAHKE) KaK CIOCO0 MOJTydyeHus
IIOJIMMEPOB M APYIHMX IOJIE3HBIX IPOAYKTOB. Peakuuu 3amemieHus. I'openue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATyPHOTO IUIAMEHU ISl CBAPKU U PE3KHU
MeTtauioB. [IpuMeHeHne aneruieHa

3.9

Apenpl. XWMHYECKHE CBOWCTBa O€H30JIa: PEAKIMH  AJICKTPOGUIHLHOTO
3aMelIeHMs], TMPUCOEeIUHEHUs (TUAPUpPOBAaHME, TajloreHupoBaHue). Peakius
ropenusi. OCOOEHHOCTH XMUMHUYECKHUX CBOMCTB Toiyona. [lomydyenue OeH3zouna.
Oco0OeHHOCTH XMMHUYECKUX CBOWCTB cTHposa. llomumepusanus cruposna.
Crioco0bI mosTyueHus 1 NPUMEHEHNE apOMAaTHIECKUX YTIIEBOAOPOIOB

3.10

Cnuptbl. [lpenenbHple  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOICTBa:
B3aUMOJICIiCTBHE €  HaTpueM Kak CI0cO0  YCTaHOBJIEHUS — HaJlU4us
THIPOKCOTPYNIBI, C  TaJOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIApHAs Aeruaparanus. Peakuus ropenus.
[lomyuenune orTaHOna: peakuuss OpOXKEHUS TIUIIOKO3bI, TUApATAallds OTHIICHA.
OTUJIEHITIMKOJIb U TIIMLEPUH KaK MPEICTAaBUTENN IPEAEIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

3.12

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu ¢ HaTpueM, THIPOKCHIIOM
HaTpusi, 6pomom). [Tonyuenue peHona

Anpaeruipl. XUMHUYECKHE CBOMCTBA MPECIBbHBIX albJETHI0B: THAPUPOBAHUE;
Ka4eCTBEHHBIE peaKIMM Ha KapOOHWIbHYIO Tpynmy (peakius «cepeOpsHOro
3epkanay, B3aumojeiicteue ¢ ruapokcugom meau (I1). Tlomyuenue npenenbHbIX
aNbJIETU/IOB. OKHCJIEHUE CHOUPTOB, TUApaTanus aneTwieHa. AILIETOH Kak
IpeJCTaBUTENIb KETOHOB. OCOOCHHOCTH PEaKLIMU OKHUCIICHUS alleTOHA

3.13

KapOoHoBbie KHCIOTBI. XUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUYECKUX CBONCTB MYPaBbUHOM KUCIIOTHI.
[TomyyeHnue mpeaeNnbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, aJbJIETUAOB. BpIciine npenenbHble U
HeTpeaebHbIe KApOOHOBBIE KHCIOTHI

3.14

Cnoxubple »¢upsl U xUpbl. CrnocoObl TMOJYyYEHUS CIOXKHBIX A(PUPOB.
OO6parumocTh peakiuu sTepuduranuu. [IpruMeHeHHe CIOXKHBIX >(QHUPOB B
NUIIeBOH W map(roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIIOXKHbIE 3(GUpbI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA >KHPOB:
TUAPUPOBAaHUE, OKHUCIIeHUEe. ['Maponu3, WM OMBUIEHHE, JKUPOB Kak Crocod
IPOMBIIIJICHHOTO TOJXY4YeHHUsI COJel BBICIIMX KapOOHOBBIX KHMCIOT. MbUIA Kak
COJIM BBICIIUX KApOOHOBBIX KHUCJIOT

3.15

XWMHYECKHE CBOMCTBA TIJIIOKO3bL: pEAKIMH C YYaCTHEM CHUPTOBBIX U
QNBJICTUIHON TPYMI U MOJOYHOKHCIOe OpoxkeHue. [IpuMeHeHue TIIOKO3bI, €&
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3.16

3.17

3.18

3HAUCHUE B KU3HEIEATEIBPHOCTH OpranusmMa. Jlucaxapuipl: caxapos3a, MajabTo3a.
BoccranaBnuBaomuye W HEBOCCTAHABIMBAMOIIHME JUCaXapuabl. [ maponu3
mucaxapunoB. [lonwcaxapunsl: Kpaxmal, riaukoreH. CTpoeHHe MaKpOMOJEKYIT
Kpaxmaja, TJIMKOIeHa M IeJUTFOJIO3bl. (DU3MYecKHue CBOMCTBA Kpaxmaia u
[EJUTIONO03bl. XHWMHYECKHE CBOWCTBA KpaxMmayia: THIPOJIN3, KadeCTBEHHAs
peakius ¢ MOAOM. XHMHYECKHE CBOMCTBA IICJUTFOJIO3BI: THJPOJIU3, MOJyYCHUE
a¢upoB 1ewTon03bl. [loHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIeTaTHBIN MIEIK)

AMHHBI. AMUHBI KaK OpraHUYeCKHe OCHOBAHUS: PEAKIIMU C BOJOW, KHUCIOTaMHU,
peakuusi TOpeHMsl. AHWIMH Kak MPEACTaBUTENIb apOMATHUUYECKUX aMHUHOB.
XHWMHYECKHE CBONCTBA aHWJIMHA: B3aWMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, okucieHue. [lomyyeHue aMMHOB QJIKWJIMPOBAHMEM aMMHUaKa U
BOCCTAaHOBJICHUEM HUTPOIIPOU3BOIHBIX YTJIEBOIOPOIOB

AMUHOKHCIOTH U O€NKU. AMHHOKHCIOTHI Kak aM(OTEpHBIC OpTaHHYECKUE
coenquHeHusi. OCHOBHBIE aMHHOKHCIOTBHI, OOpasyromue Oenku. XHUMHUYECKUe
CBOMCTBa OCJIKOB: THAPOJIHM3, NEHATYpaIysl, KaueCTBCHHBIC (IIBETHBIC) PEAKIIUU
Ha OeJKu

CrpoeHre M CTPyKTypa HOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJMMEPOB OT
cTpoeHUs1 MoJsieKyJd. OCHOBHBIE CIIOCOOBI IOJYYEHHUS BBICOKOMOJIEKYJISPHBIX
COEJMHEHUI: peaklUuu NOoJIMMEpH3alMyd U NoJuKoHJeHcauuu. Knaccupukanus
BOJIOKOH

3.19
3.20

4.1

4.2

WnenTudukaius opraHudecKuX COSTMHCHNH. Perrenne 3KcrepruMeHTaIbHbBIX
3a/71a4 Ha paClIO3HABAHUE OPraHUYECKUX BEILECTB

I'eneTnueckas CBsA3b MEXKIY KJIACCAMHU OPraHUYECKUX COEIUHEHUIN
XUMHS U )KU3Hb

XuMusg B moBcenHEBHOHN ku3HU. [IpaBuna OGe3zomacHOM paboOThl C €IKUMH,
TOPIOYMMH M TOKCUYHBIMH BELIIECTBAMH, CPEJICTBAMU OBITOBOM XUMHUHU

XUMHSA U 300pOBbe. XUMUS B MEAULIMHE. XUMHS U CEJIbCKOE XO35MCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOJHBIA M MONYTHBIA He(TSIHOU
ras3pl, UX COCTaB U ucnojib3oBaHue. CoctaB HePpTH U e€ mepepaboTka (IPUPOIHBIE
MCTOYHUKH YTJIEBOI0PO/IOB)

4.3

4.4

5.1
5.2

XUMHUS U DKOJOTHS. XHUMHYECKOE 3arps3HCHUE OKPYKAIoIIeH Cpeabl U €ro
nocneactBus. Oxpana rugpocdepsbl, TouBbl, atMochepsl, GiIopsl U (GayHbl OT
XUMUYECKOTO 3arpssHeHus. [IpoOiemMa OTXOMOB W TMOOOYHBIX MPOJYKTOB.
AJbTepHAaTUBHbBIE UCTOUHUKHU YHEPTUU

OO0mue mpencTaBiIeHus] O MPOMBIIUIEHHBIX CHOCO0aX MONYyYEHUS XUMHUYECKUX
BEIECTB (HA TpPHMEpPE MPOM3BOJCTBA aMMHaKa, CEpHON KUCIOTHI). U€pHas u
uBetHas  Metauryprus.  CTeKJI0 W CWIMKaTHas  MPOMBIIUIEHHOCTb.
IIpombinuieHHass ~ opranuueckas  xumusl.  CpIpb€ IS OpraHHYECKON
MIPOMBIIUIEHHOCTH

Turbl pac4€THBIX 33724

PacuéTer Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB

Pacuérsl TemmoBoro 3¢ dexra peakuuu

5.3

Pacuérpl 00BEMHBIX OTHOLICHUN Ta30B PU XUMHUECKUX PEAKLIUAX

5.4

Pacuérbl maccel (00b€Ma, KOJMYESCTBA BEIIESCTBA) IIPOIYKTOB PEAKIIMH, SCIIU
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OJTHO U3 BEIIECTB JIAaHO B U30BITKE (MMEET MPUMECH )

Pacuérer MaccoBoii niM 00BEMHOM JJOIH BBIX0/1a POIYKTA PEAKIIUU OT

55 TEOPETHYECKH BO3MOKHOTO
Pacuérel maccel (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA PEAKITUH, €CITH OTHO
5.6 13 BEIIECTB JIaHO B BUJIE PACTBOPA € ONPEIEIEHHON MaCCOBOU J10JIeH
pacTBOPEHHOTO BEIIECTBA
57 Pacu€tspl ¢ HCI0JIB30BAHMEM MTOHITUI «MAacCOBasi AOJIS», «MOJSIpHAs
KOHLICHTpaLUs», KPAaCTBOPHUMOCTb)
Haxoxnenue MonekysipHOi (popMyJibl OpPraHU4eCKOro BEIIecTBa M0 ero
5.8 IJIOTHOCTU ¥ MACCOBBIM JOJIAM 3JIEMEHTOB, BXOJSIIHUX B €TI0 COCTAaB, UIIU I10

MPOIYKTaM CTrOpaHHs

4. TemaTH4ecKoOe IVIAHUPOBAHUE

10 KIIACC
KosnuyecTBo yacoB
Ne HaunmenoBanue pasiesion daexkTponnsie (HuppoBLIE)
n/n M TeM NPOrpamMMbl Bcero Camocrosit./ Mpakru- o0pa3oBare/ibHbIE
KonTpoJbHble yeckue
pecypcbl
padoThl padoThI
Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer
OPraHUYEeCKON XUMHH.
11 Teopus crpoenus 10 bubmuoteka [IOK
' OpTraHUYECKUX https://m.eds00.ru/d69df650
coenquHeHuit A. M.
byrtneposa
Hroro mo pazneny 10
Pa3nea 2. YrieBogopoasbl
I1
21 | o 6 BuGnmotexa IOK
' y HOPOAL https://m.eds00.ru/d69df650
AJIKaHbl, [IUKIIOAJIKAHBI
HenpenensHueie
29 YTJIEBOJIOPOJIBI: 18 1 bubnmoreka [JOK
' aJIKCHBI, aJIKaJIHuCHBI, https://m.edso0.ru/d69df650
AJIKUHBI
A
23 yrresonopon 10 bubnmorexa LOK
' y FIOpO https://m.eds00.ru/d69df650
(apensr)
[Ipuponuseie
24 HCTOYHUKHU 4 but6mmorekxa [IOK
' YTJIIEBOJIOPOAOB U UX https://m.eds00.ru/d69df650
nepepaboTka
25 ["anorennpounsBoiHbIE 4 /1 bubmuotexa [JOK
' YTJIEBOJIOPOIOB https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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Hroro no pazaeny

42

Paznen 3. Kucsiopoacoaep:kaniue oprannyeckue coeinHeHust

bu6nunorexa LIOK
31 Crmpter. dexon 14 1/0 1 https://m.edso0.ru/d69df650
KapGonuipHbie
COEIMHEHMNS:
32 AIBJIET UL U KETOHEL. 30 210 1 bubnunoreka LIOK
' KapOoHOBBIE KHCITOTEHI. https://m.eds00.ru/d69df650
CnoxHbIe d(DUpPHI.
Kupsl
bubnunoreka LIOK
3.3 YrIeBONE! 15 0/1 https://m.edso0.ru/d69df650
Htoro no pazneny 59

Pa3znen 4. A3oTcoaepxamue opraHnyecKkue coeuHeHust

AMUHEL
AMHUHOKHCIIOTHI.
benxu

4.1

Hroro no pasaceiny

18

18

0/1 2

Pa3nesa 5. BoicOkoMOJIEeKYIsIPHBIE COeTNHEHUS

bubnuoreka [{OK
https://m.eds00.ru/d69df650

BricokomonexysipHble 6 1 bubmuoteka [IOK
COeTUHEHUS https://m.edsoo.ru/d69df650
Utoro no pazneny 7
OBUIEE KOJIMYECTBO 136 3/3 6
YACOB I10 [TPOT'PAMME
11 KJIACC
KoauuecTBo yacoB
Ne HaumenoBanue DJIEKTPOHHBIE
n/ pa3aesioB M TeM CamocrosiTesbHbIe/ IpakTnue- (uudposbie)
n NPOrpamMmbI Beero Konrpoabnbie cKHe padoThl oOpa3oBaTeJibHbIE
padoThI
pecypcbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue
aroMma.
[Iepuonnuecku
1 3aKOH U bu6mmorexa [IOK
1.1  Tlepuommuecka 10 1/0 https://m.edsoo.ru/2dd57
sI CUCTEMa 24
XUMHUYECKHUX
3neMeHToB /I.
H. Menaeneesa
Crpoenue bubnnorexka [JOK
1.2 BEIIIECTBA. 10 0/1 https://m.edsoo.ru/2dd57

MHoroob6pasue

24



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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BEIIECTB
XUMIIECKHe bubmuorexa [JOK
1.3 35 1/2 https://m.edso00.ru/2dd57
peaxiuu f24
Hroro no pazgeny 55
Pa3nea 2. Heoprannyeckasi xumust
bubmuoreka [JOK
2.1 Hemeramisl 40 1/1 https://m.edsoo.ru/2dd5
7124
bubmuorexa [JOK
2.2 Merauibl 30 0/2 https://m.edso00.ru/2dd5
7124
Hroro mo pazneny 70
Pazgen 3. XuMus u :KM3Hb
M
- 02;?3 aB bu6mmoreka [IOK
3.1 13 3/6 https://m.edsoo.ru/2dd5
XUMHUH. XUMUS
7124
" )XU3Hb
Hroro mo pazneny 13
OBIIIEE
KOJIMYECTBO
YACOB I1O 136 4

I[TPOTPAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

