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1.MACIIOPT PABOYE# TPOTPAMMBI OBIIEOBPA30OBATEJIBLHOM
TV CHUILIAHBI

O/1.08 Xumus

1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMabl

Pabouas mporpamMma o61meo0pa3oBaTeIbHON JUCIUTIINHBI SBIISETCS YacThIO
IPOrpaMMbl  TIOJITOTOBKH  CIICIIMAJINCTOB CPETHETO 3BEHAa B COOTBETCTBHH C
denepadbHBIM  TOCYIAPCTBEHHBIM 00pa30BAaTEIbHBIM  CTAaHAAPTOM CPEIHETO
o0O1mero oOpa3oBaHwms.

PaGouast mporpamma o0mieo0pa3oBaTEILHON JUCHIUTIIUMHBI MOXET OBIThH
WCITOJI30BaHA JPYTUMH 00pa30BaATEIbHBIMU YUPEKACHUSAMHU TPOHEeCCHOHATHFHOTO
U JOTIOJTHUTEIBHOTO 00pa30BaHus, PECATH3YIONTUMH 00pa30BaTEIbHYIO MPOTPAMMY
CpeaHero oo1iero oopa3oBaHusl.

1.2 MecTo IMCHUILIMHBI B CTPYKTYpe o0pa3oBarebHoi nporpammbl CIIO:
B yue6npix mnanax [IIICC3 CIIO ectecTBEeHHOHAYYHOTO MPOQUIs XUMHUS
BXOJIUT B 00111€00pa30BaTEIbHYIO MOJTOTOBKY U U3y4aeTcsi Ha 6a30BOM YpPOBHE.



1.3. Ilnanupyemblie pe3yabTaThbl OCBOeHHsI 0011e00pa30BaATeIbHOH TUCHUILIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO un Ha

ocHose PI'OC COO
Koa n IInanupyemsle pe3yJibTaThl 0CBOCHHUS AUCHUIITHHBI
HanMeHOBaHHe
¢popmupyembIx O0mme JucuuimHapHble
KOMITeTEeHIUI

OK 01. ITonnmats
CYLIHOCTb U
COLIMAJIbHYIO
3HAYUMOCTb CBOEH
Oymymieit npodeccuu,
IIPOSIBIIATE K HEU
YCTOWYMBBIA HHTEPEC.

B yacTu Tpy10BOro BOCHUTAHMSA:
- TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH MAaCTEpCTBa,
TPYIOIIO0HE;

- TOTOBHOCTH K aKTUBHOM JE€ATEILHOCTH TEXHOJIOTHYECKON U

COLIMAJILHOW HANpPaBICHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATH,

IUIAHUPOBaTb M CAMOCTOSTENbHO  BBIIOJHATH  TaKYHO
NeSITENIbHOCTD;
- HHTEepeCc K pa3au4HbiM chepam npodeccruoHanbHON
NESATEIBHOCTH,
Osnanenue YHHUBEPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJIbHbIMHY JeHCTBUSIMM:
a) 0a30Bble JOTHYECKHE JelCTBHS.
- CaMOCTOSATENHbHO (OPMYJIMPOBATh M  aKTyaJIM3UPOBATh
npo0JieMy, pacCMaTpuBaTh €€ BCECTOPOHHE,;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UJIM OCHOBAHUS JIJIS
CpaBHEHUs, Kiaccuukanuu u 0600IICHHS;

- OTpEeNeNATh IMENU ACSITEIbHOCTH, 3a/JaBaTh MapaMeTpbl
KPUTEPUU UX TOCTHUKEHUS;
3aKOHOMEPHOCTH U

- BBISIBJIATH MMPpOTUBOPCUMNA B

paccMaTprUBACMBIX SABJICHUAX,

- BJIAJETh CUCTEMOM XMMMUYECKHUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAralONIMe TMOHATHS (XUMHUYECKUI 3JIEMEHT, aToM,
ANIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-3JIeKTPOHHBIC OpOUTAIN
aTOMOB, MOH, MOJIEKYJIA, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTD,
CTEIIEHb OKHUCIICHMS, XUMUYECKasl CBA3b, MOJIb, MOJISIPHAS Macca,
MOJIIpHBI  00BEM,  YIJIIEPOAHBIN (byHKIMOHATBHAS
IpyIIa, pajukan, A30MEpHUs, U30MEpPbI, TOMOJIOTMYECKUN Pk,
KHCIIOPOA- M a30TCOAEpKaIIUe

CKEJIET,

TOMOJIOTH,  yTJIEBOJOPOJIbI,

COCOIUHCHUA, OMOJIOTUYECKH aKTHUBHBIC BCIICCTBA (yrHeBOI[BI,

KUPBI, OENKH), MOHOMEp, TOIUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS], KPUCTAJUTMYECKasl pelIeTKa,
THUIIBI XUMHYECKUX peaxiui (OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIE, JK30- M JHJOTEPMHUYECKUE, PEAKIIUHU

HOHHOTO OOMEHa), pacTBOpP, DJIEKTPOJIMTHI, HEIICKTPOIUTHI,
JIMCCOTIHALINS,
BOCCTAaHOBHUTCIIb, CKOPOCTH XUMHUYECKOU pC€aknu, XUMHUYCCKOC

3JIEKTPOJIUTHYECKAS OKHCIINTEND,
PaBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUST XUMHUECKOTO CTPOCHHS
OPraHUYeCKHUX BEILLIECTB A M.
3JIEKTPOJUTUYECKON IUCCOUMAK, epruoanueckui 3akon [1.M.
MeHneneeBa, 3aKOH COXPAaHEHHMs] MAacChl), 3aKOHOMEPHOCTH,

bytneposa, Teopus




- BHOCUTBH KOPPCKTUBBI B  ACATCIILHOCTD, OLICHUBATh

COOTBETCTBUE  pE3yJbTAaTOB  IEJIsIM, OLEHUBATh PUCKHU
MOCJIEICTBUM ACATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PEUICHUU KU3HEHHBIX
npobiem

0) 0a30BbIe HcCJIea0BaTEIbLCKHE JeiiCTBHA:

- BJIaJICTh HABBIKAMH y4€OHO-HCCIICIOBATEIBCKON U IPOSKTHON
NeSATEIbHOCTH, HABBIKAMH Pa3peIieHus Ipooiem;

- BBISBIISTH MPUYUHHO-CIICJICTBEHHBIE CBSI3U u
aKTyaJIM3UpOBaTh 3a7ady, BBIJIBUTATh TUIIOTE3y €€ PEIICHHS,
CBOMX

HaxXxoauThb APTYMCHTBI JIIA

YTBEPKICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;

J0Ka3aTcJIbCTBa

- AHaJIM3UpOBaTh IIOJIYYCHHBIC B XOJAC PCHICHUA 3ada4u
pe3yiibTaTbl, KPpUTUYCCKU OLCHUBATH HX HJOCTOBCPHOCTH,
IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBHUSX,

- YMCTb IICPCHOCUTH IO3HABATCIBHYIO U

IMPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

3HaHHUA B

- YMCTB I/IHTCFpI/IpOBaTI) 3HAHUA U3 pa3HBIX HpeI[MCTHI)IX
o0JacTen;

- BbBIJIBUI'aTb HOBBIC HJICHU, npez[naraTL OpI/IFI/IHaHBHBIG
MOIXOJIbI U PEIICHUS;

- CITOCOOHOCTH MX MCITOJIB30BAaHUS B IT03HABATEIHHOM U

COLIMAJIbHOM IMPAaKTHUKE

CUMBOJIMYECKUHN S3bIK XUMHUHU, (AKTOIOTHYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUH M 0€30MaCHOM HCIIOJIb30BAaHUH
BOKHEHIIINX HEOPraHMYECKUX U OPTraHMYECKUX BEIIECTB B OBITY U
MIPaKTUYECKON JESITEIbHOCTU YEJI0BEKA;

- yYMETh BBIABIITH XapakTEpPHblE NPHU3HAKKM U B3aWMOCBS3b
W3YUYEHHBIX MOHSATHI, NPUMEHATH COOTBETCTBYIOIIHME IOHSATHUS
IpU OINUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpraHUYECKUX U UX [PEeBPALICHUN;

BCIICCTB BBISIBJISITH

B3aMOCBA3b XUMHNYCCKHUX 3HAHUH C IIOHATUAMHA u
MMpEACTABIICHUAMU JPYIrUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMCTb HCII0JIb30BaTh HAMMCHOBAHHNA XUMHUYCCKUX COGIII/IHGHI/If/'I
MEKIYHApOJHOT0 COK03a TEOPETUUECKON 1 MPUKIATHON XUMHUHU U
TPUBHAJIbHbIE  HAa3BaHUS BaXHEWIIMX  BeIIeCTB  (ITHIIEH,
alleTHIIeH, TIUIepuH, PeHod, popManbaeru, YKCycHast KUCIIOTa,
[JIMIWH, YrapHbli Tra3, YIJEKUCIBIA ra3, aMMHUaK, TalleHas
NUThEBAsT cofa W JPYTUX),

HN3BCCTh, HCrami€Has HW3BCCTh,

bopMyIbl
BEIIECTB, YpPaBHEHHsS XHMHYECKHX PpEAKIHi, OOBACHATH WX

COCTaBIIATh HEOPraHWYECKHUX U  OpPraHUYEeCKUX
CMBICJI; TIOATBEPKAATh XapaKTepHbIE XHMHYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIMMHU JSKCIEPUMEHTAMH U 3alUCAMH
YPaBHEHUN XUMUYECKUX PEAKIUH;

YCTaHAaBIMBATh  IIPUHAJJICKHOCTD

HCOPTaHHUYCCKUX U OPraHUYCCKUX BCHICCTB K OIPCACIICHHBIM

- yMETb M3y4YEHHBIX
KJIaccaM M TPYIIIIaM COECIMHEHUM, XapaKTepU30BaTh UX COCTaB U
BaO)XHEHILIME CBOWMCTBA; OINPENEHATh BUJBl XUMHUYECKUX CBA3CH
(koBaneHTHAsl, HMOHHAS, METAUTMYECKas, BOJOPOJHAS), THIIBI
KPUCTAJUTMYECKUX ~ PEIIETOK  BEMIeCTB;  KiacCU(HUIIMPOBATH
XMMHYECKHE PEaAKINH;

- copMupoBaTh TPENCTABICHUS: O MaTEPHAIBHOM EIUHCTBE




MHpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHHUI PUPOJIBI; O
MECTE U 3HAYEHUU XMMHUU B CUCTEME E€CTECTBEHHBIX HayK MU €€
poiu B 00ECHEYEHUU YCTOWYMBOIO PA3BUTHUS YEIOBEYECTBA: B
pelieHuu npooIIeM 3KOJIOTUUECKON, SHEPreTHUECKON U MUIIEBOI
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JaHUH HOBBIX
MaTepuaioB, HOBBIX HMCTOYHHUKOB SHEPruu, B oOOecreueHUuu
palMOHAJILHOTO  IPUPOJIONOIL30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOIed KyJIbTyphl 4YEJNOBEKa, a TaKkxke
9KOJIOTUIECKH 0OOCHOBaHHOT'O OTHOIICHUS K CBOEMY 37I0POBBIO H
MPUPOJHOM CpeJIE;

- BJIaJIETh CUCTEMOM XMMMUYECKHUX 3HAaHUM, KOTOpasl BKJIIOYAET:
OCHOBOIIOJIATralolue TMOHATUSA (JIONOJHUTEIBHO K CHCTEME
HNOHSATUI  0a30BOTO  ypOBHS) - HM30TONBL, OCHOBHOE U
BO30YXKJICHHOE COCTOSIHUE aToMa, TUOpHAM3alUs aTOMHBIX
opOutaneii, xumuieckas cBsi3p ("¢ " m "', KpaTHBIE CBS3H),
MOJISIpHasl KOHIIGHTpalus, CTPYKTypHas (opmyrna, wuzoMepus
(cTpykTypHasi, reoMeTrpuyeckasi (LUC-TpPaHC-U30MEpHsi), THUIIbI
XUMUYECKUX peakiuil (rOMO- W TeTepOreHHbIE, 00paTHUMbIe U
HEOOpaTUMbI€), pacTBOPHI (MCTUHHBIC, JAUCTIEPCHBIE CUCTEMBI),
KpUCTAJJIOTUAPATBI,  CTENEHb  JUCCOLMUALMH,  DJIEKTPOJIU3,
KPEKUHT, PU(GOPMHHT); TEOPUHU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIekKAIIME B OCHOBE INOHUMAaHUs
OPUYUHHOCTH M CHUCTEMHOCTH  XHMHYECKHUX  SIBJICHUH,
COBPEMEHHBIE MPEACTABIECHUS O CTPOEHUM BEUIECTBA Ha
aTOMHOM, MOJEKYJSIPHOM H© HaJIMOJIEKYJISPHOM YpPOBHSX;
MpPEe/CTaBICHUsI O  MEXaHW3Max  XUMHYECKHX  peakKlui,
TEPMOJMHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTIX HX
MIPOTEKAHUS, 0 XUMUYECKOM PaBHOBECUH, JUCIIEPCHBIX CUCTEMAX,
(hakToNOrnuecKrue CBEJCHUS O CBOMCTBAaX, COCTAaBE, MOJYUYEHUHU U




0€30IIaCHOM HCIOJIb30BAHUN BAXKHEUIIMX HEOPraHHMUECKUX H
OpPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JESTEIHHOCTH
YeloBeKa;  OOIMX  HAyYHBIX  MPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA TpPUMEpPE IMPOU3BOJICTBA CEPHOW KHUCIOTHI,
aMMHaKa, MeTaHoJIa, IepepadoTKu HePTH);

- YMeTh NpPOBOAMTH pacyeThl MO XUMHYECKUM (opmynaMm Hu
YpaBHEHUSAM  XMMHUYECKUX peakuuil ¢  HCMHOJIb30BAaHUEM
¢u3nueckux BeNUYMH (Macchl, oO0beMa Ta30B, KOJIUYECTBA
BEIIECTBA), XapaKTEPHU3YIOUINX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacueThl IO HAXOXKICHHIO XHMHUYECKOH (HopMybl
BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEILECTBA)
NPOAYKTa PEaKIMH, €CId OJHO W3 MCXOJHBIX BEIIECTB JaHO B
BHUJIE PACTBOpA C ONPEIEICHHON MacCOBOM J10Jiel paCTBOPEHHOTO
BEIIECTBA WU JaHO B M30BITKE (MMEET MPUMECH); PacCUEThI
MaccoBOM WM OOBEMHOH [0NM BBIXOJA MPOAYKTa pPEaKIHH;
pacueTsl TEIoBOro 3dexra peakuuii, 00bEMHBIX OTHOIICHUN
ra3oB;

- YMETh BBIBIATH XapaKTEpHbIE TPU3HAKK M B3aUMOCBS3b
W3YYEHHBIX TOHSATHHA, MPUMEHSATh COOTBETCTBYIOIINE TOHSTHS
IpU ONHCAaHWU CTPOCHUS W CBOWCTB HEOPTaHUYECKUX H
OpraHMYECKHUX BEIIECTB M WX TMPEBpallleHUui; BBISBIATH
B3aMMOCBS3b  XMMHYECKMX 3HAaHMM C  TOHATHSIMH U
NpPEACTaBICHUAMHU JAPYrUX MPEIMETOB /s Oojiee 0OCO3HAHHOTO
MOHUMaHHs U OOBSICHEHUS CYIIHOCTH MAaT€pHaJIbHOIO €IWHCTBA
MHUpA; HCHOJb30BATh CUCTEMHBIE XUMHUYECKHE 3HAHUA JUIS
OOBSICHEHUS! W  TPOTHO3MPOBAHWS  SBICHHUH, HWMEIOIINX
€CTeCTBEHHOHAYYHYIO IPUPOJIY;

- YMETh HCIOJB30BaTh HAMMEHOBAHUSI XUMHUECKUX COCTMHEHHH
MEXKIYHAPOJHOTO COK03a TEOPETUYECKON U MPUKIIATHON XUMUU U




TPUBHUAJIBHBIC HA3BAHUSA BCIICCTB, OTHOCAIIUXCSA K HU3YUYCHHBIM
KJIacCaM OpraHWYECKUX M HEOPraHWYECKHX COCIUHEHHI;
HCIIOJIb30BAaTh XUMHUYCCKYHO CHMBOJIUKY [JII COCTAaBJICHHUA
GbopMylI  HEOPraHMYECKHX  BEIIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX)
GopMya OpraHMYeCKUX BEIIECTB; COCTaBIATh YpaBHEHMS
XUMMYECKHX  peaKkuuMd U pacKpblBaTb MX  CYIIHOCTb:
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN  IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOrO OajaHca 3TUX peakUui; peakuuil
HOHHOT'O oOMeHa IIyTeM COCTaBJICHHU A ux ITIOJIHBIX n
COKpAIllCHHBIX HMOHHBIX YPaBHEHHM; pPEakUUWd THUIPOJIU3a,
peakuuii KOMIUIEKCOOOpa30BaHUs (Ha puUMepe
T'MJIPOKCOKOMIUIEKCOB LIMHKA W QJIIOMHUHUSA); TOATBEPKIATh
XapaKTepHBbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMH U 3alMCSIMHM ypaBHEHUI
XUMHUYECKHUX PEAKLIN;

- yMeTh KJacCU(UIUPOBATh HEOPraHMYECKHE U OpPTraHUYEecKue
BCIICCTBA U XMMUUYCCKHUEC PCAKIUHU, CAMOCTOATCIIBHO BI>I6I/IpaTI)
OCHOBAaHUA W KPUTCPpUU JIA KJ'IaCCI/I(bI/IKaIII/II/I HN3Yy4aCMbIX
XUMHNYECKUX O6’B€KTOB; XapaKTCpPU30BaTh COCTAaB U BayKHeEHIIIe
CBOMCTBA BEILECTB, IPUHAUICKAIIUX K OIPEAEICHHBIM KaccaM
U TIpylnmaM COeIMHEHMH (MpOCThle BELIECTBA, OKCHJBI,
THJIPOKCUBI, COJH; YIJIEBOJOPOJIbl, MPOCThIe 3(UPHI, CHHUPTHI,
(beHobI, aNbaeruabl, KETOHbI, KAPOOHOBBIE KHUCIOTHI, CIOXKHbIE
3GUpBI, KUPbI, YIJIEBOIbI, AMHUHBI, AMHUHOKHCIOTHI, OEJIKH);
MIPUMEHATh 3HAaHUS O COCTaBE W CBOMCTBAax BEUIECTB IS
JKCIIEPUMEHTAIBHON  TMPOBEPKH  THUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH  IPOTEKAaHUs XUMHUYECKMX pPEakuuid W
IIPOTHO3UPOBAHUA BO3MOKHOCTEH MX OCYHICCTBJICHUA,




- YMEThb IOATBEPKIaThb HAa KOHKPETHBIX IPUMEpPax Xapakrep

3aBUCHUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpTraHU4YCCKUX

COEIMHEHUI OT KpaTHOCTU W Tuna KoBajeHTHOU cBsizu ("&F " u
""), B3aMMHOTO BJIMSIHMSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; a
TaKXe OT OCOOCHHOCTEH peaau3allM pPa3IHMYHbIX MEXaHU3MOB
IPOTEKaHUS PEeaKLnii;

- YMeThb XapaKTepHU30BaTh IEKTPOHHOE CTPOEHHE aToOMOB (B
OCHOBHOM U BO30Y>KIEHHOM COCTOSIHUM) U MOHOB XHMHYECKUX
anementoB 1 - 4 mepuopos Ilepuommueckoit cucremsr JI.U.
MenzeneeBa 1 X BaJIEHTHbIE BO3MOKHOCTH, UCIIOJIb3YsI TOHATHUS
"s", "p", "d-anekTpoHHBIE" OpOUTAIIN, SHEPTETUUCCKHE YPOBHHU;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XMMMUYECKUX
JIEMEHTOB U 00pa3yeMblX MMHU COEJMHEHUIl MO Iepuojam H
rpymniam;

OK 02
Opranu3oBbIBaTh
COOCTBEHHYIO
TeSITeTbHOCTb,
BbIOMpATh TUIIOBbIE
METOBI M CIIOCOOBI
BBITTOJIHEHUS
npodeccCuoHaNbHBIX
3aj1a4, OICHUBATh X
3¢ PEeKTUBHOCTD U
Ka4ecTBO.

B 001acTH HEHHOCTH HAYYHOTI'O O3HAHMSA:
- chOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAayKU U OOIIECTBEHHOM

KYJIbTYP,
MECTa B

IPAaKTUKH, OCHOBAHHOTI'O Ha JAuajiore

CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO
MOJUKYJIBTYPHOM MHUDE;

- COBEPILIECHCTBOBAHME SA3BIKOBOM M UUTATEIBCKON KYJIBTYpPHI
KaK CpeACTBa B3aUMOJEHCTBUS MEXAY JIIOABMHU U IMO3HAHMS
MUDA;

- OCO3HaHWE LIEHHOCTH HAay4YHOH AESITeTbHOCTH, FOTOBHOCTH
OCYILIECTBIISTh MIPOEKTHYIO u HCCIIEIOBATENbCKYIO

ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

- YMETb IUIAaHUPOBATH U BBHINOJHATh XUMHUYECKUIH IKCIIEPUMEHT
(npeBpatenus
MOJTyYeHHE JITHJICHA W W3YyYEHHE €ro CBOWCTB, KAaYeCTBEHHBIC
YKCYCHY!O
JIeHaTypanus OeJIKOB [P HarpEeBaHHH, IIBETHBIE PEAKIINU OEIIKOB;

OpraHn4Y€CKUX BCHICCTB IIPpU HarpCBaHUU,

peakuuMd Ha aJbAeruibl, Kpaxmal, KHCIIOTY;
POBOJUTH pEaKI[K HOHHOT'0 0OMEHa, ONPEAEIATh Cpely BOJHBIX
pacTBOpPOB, KaYECTBEHHBbIE PEaKklUMU Ha cylb(haT-, kKapOoHAT- U
XJIOpPU/1-aHUOHBI, Ha KaTHOH aMMOHMS; pemarb
SKCIEpUMEHTANIbHbIE 3aJaud 1o TeMaMm "Mertamel" U
"Hemetamnbl") B COOTBETCTBHM C MpaBWIAMU  TEXHUKHU
0€30MMacHOCTH NP 0OpaIIeHUU C BEIeCTBaMU U Jab0paTOPHBIM
obopymoBaHUEM;

JKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHUH COOTBETCTBYIOIIUX

OpeACTaBIATE  PE3YIbTAaTbl XUMHUYCCKOI'O




peakuuii u  (QopMyIHpOBaTH BBIBOJBI HAa OCHOBE JTHX
pe3yibTaTOB;
OK 04 OcymectBisate | OBJageHune YHHMBepPCAJIbHbIMH YYeOHBIMH | - yMETb  AaHAJU3UPOBATh  XUMHYECKYI0  HH(pOpmanuio,
IIOUCK U N03HABATEJIbHBIMU 1eHCTBUAMM: MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOI
HCIIOIB30BaHME B) padora ¢ uHgopmanmei: uHpopMmaluu, cetb UHTepHeT u apyrue);
uH(popmManuu, - BJIaJICTh HABBIKAMHU IOJY4YE€HUS UH(DOPMALIMK U3 UCTOYHUKOB | - BIIaJIETh OCHOBHBIMU METOJJaMH HAYYHOT'O MTO3HAHUS BEIIECTB U
HEO0OXOTUMOM IS Pa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISITh IOUCK, AaHATIU3, | XUMUYECKHUX sSBIICHUHN (HAOIIOJCHNE, H3MEPEHUE, IKCIIEPUMEHT,
3¢ (HeKTHBHOTO CUCTEMATH3AIMIO ¥ HHTEPIPETAIINI0 HHPOPMAITUHU PA3IUIHBIX | MOJCIIUPOBAHNCE);
BBITIOJTHCHUS BHJIOB ¥ (DOPM MpeACTaBICHUS; - YMETh TPOBOAWTH pacyeThl IO XUMHYCCKHM (opmyrnaMm u
npoecCHOHABHBIX | - CO37aBaTh TEKCThI B Pa3jIMYHBIX (QopMaTax ¢ YYETOM | ypaBHCHUSM  XHMHYECKHX PEAKIUH ¢  HCIOJIh30BAaHUEM
3ajady, Ha3HaYeHUs MHQPOpPMAIMM M LIEJICBOM ayAUTOpUHU, BbIOWpas | GU3MUYECKUX  BEIMYUH, XapaKTepU3YIOUIMX  BELIECTBA C
npoeccCHoHaNBbHOTO | ONTUMANIbHYIO (JOPMY MPEACTABICHUS U BU3YalIU3alIUU; KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObemMa (HOpMallbHbIE
Y TUYHOCTHOTO - OIICHUBATh JIOCTOBEPHOCTH, IETHTUMHOCTh MH(OpPMALIUU, €€ | YCIOBHsI) Ta30B, KOJMYECTBA  BEIIECTBA;  MCIOJIb30BATh

Pa3BUTHA.

COOTBCTCTBHMC ITPAaBOBBIM U MOPAJIbHO-3THUYCCKUM HOpPMaAM;
- HUCIIOJIB30BaTh cpeacTBa I/IH(bOpMaI_[I/IOHHHX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX u

OpTraHHu3allMOHHBIX 3aaa4 C

co0IroIeHNEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THTHEHBI, PecypcocOepeXeHHs, MPaBOBBIX H
THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

- BJIQIETh HAaBBIKAMHU PACIIO3HABaHMA U 3alUThI HH()OpMaIUH,

nH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH;

CUCTEMHbIE XUMHUYECKHE 3HaHUS I OPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BEUIECTBAMU
U UX IPUMEHEHUEM;

- YMETh CAaMOCTOSTEIbHO IUIAHUPOBATh U IPOBOAUTH XUMUYECKUI
SKCIIEPUMEHT (TIOJIy4€HHUE U U3yYEHUE CBOICTB HEOPraHUYECKUX
U OpraHMYeCKUX  BEIIECTB,  KAueCTBEHHBbIE  peaKIUuu
YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB U KHCIOPOJCOIAEPIKAIIMX
OpPraHMYECKUX BEILECTB, PEIICHUE IKCIIEPUMEHTAJIBHBIX 3314 110
pacro3HaBaHUIO HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C
co0JIr0/IeHHEM TIpaBUII OE3011aCHOTO OOpaIlleHus C BEIIeCTBAMH U
nabopaTopHbIM  oOopyaoBaHueM,  (GOpMyIHpPOBaTh  LIETU
WCCIIEIOBaHMsI, MIPEIOCTABIATh B PA3IMYHON (hopMe pe3yinbTaThbl
JKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX IOCTOBEPHOCTH;
- YMETh OCYIIECTBIATh LEJICHANPABICHHBIA MOUCK XUMUYECKON

nHbOpMallUKM B Pa3JIMYHBIX HCTOYHUKAX (Hay4yHas U ydeOHO-




Hay4yHas JHUTepaTypa, CPeICTBa MaccOBOM HWH(MOpMAIUU, CETh
WHTepHeTr u apyrue), KpUTUYECKU aHAIU3UPOBATh XUMUYECKYIO
nH(pOpMaIIHIO,
COOTBETCTBHUHU C ITOCTABIICHHON y4eOHOM 3a/1a4eii;

nepepadaTbiBaTh €€ M HCIOJb30BaTh B
- BJIaJIEThb CHUCTEMOW 3HAHUI O METOJlaX HAyYHOrO MO3HAHUS
SIBJICHUW TPUPObI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax M
YMEHUSIMH TIPUMEHSATh 3TU 3HAHUS MPH SKCIEPUMEHTAIBHOM
UCCIIEJOBAHUM BEIIECTB M JUIsl OOBSACHEHUS XHUMHUYECKUX
pUpoIe
NEeSATEILHOCTH YETIOBEKA U B TIOBCEIHEBHOM JKU3HH;

SIBJICHWH, WMEIOIMMNX MECTO B MPAaKTUYECKOU

OK 06. PaboraTs B
KOJUJIEKTHUBE U
KOMaHjie,

3¢ pexTUBHO
o0maTees ¢
KOJIJIETaMH,
PYKOBOJICTBOM,
MOTPEOUTENSAMHU.

- TOTOBHOCTbL K CaMOpPa3BUTHIO, CaMOCTOATCIIbBHOCTH U
CaMOOIIPCACICHHUIO,
-OBJIaJICHUC yqe6HO-HCCHe,HOBaTeHBCKOﬁ,

HpOGKTHOﬁ 1 COIMabHOMN ACATCIIBHOCTH,

HaBbIKaMH

OBJ1aieHne
JeHCTBUSIMU:
0) coBMecCTHAA JeATEeIbLHOCTD.

YuuBepcCaJdbHBIMHA KOMMYHHUKATHUBHBIMHA

- MOHUMAaTh M MCIOJIB30BaTh IMPEUMYIIECTBA KOMAaHJIHOM H
WHIUBUAYAIBHON paboThI;
(S0 COBMECTHOMN
OpPraHM30BBIBATE M KOOPAWHUPOBATb JEHUCTBUSA 1O €€
JOCTUKEHUIO: COCTABJIATH IUIAH IEHCTBUH, PACTIPEAEIATE POIU
C YYeTOM MHEHUH YYaCTHHKOB OOCYXJIaThb pe3yJbTaThl

COBMECTHOI paboThI;

- IIPpUHUMATh JCATCIIBHOCTH,

- KOOpAWHUPOBATH U BBINIOJIHATH pa60Ty B YCIOBHUAX

peanbHOro, BUPTYaJIbHOTO " KOMOWHHUPOBAHHOTO

B3aHMOJCHCTBUS;

- YMETh IUIAaHUPOBATh U BBINOJIHATH XUMUYECKUN SKCIEPUMEHT
(mpeBpallieHusT OpraHUYECKUX BELIECTB
MOJyYeHUE JTUJICHA M HM3YyYEHHUE €ro CBOMCTB, KaueCTBEHHBIC
peakuu Ha YKCYCHYIO
JeHarypauus OeJIKOB IPU HATPEBAHUH, LIBETHBIE PeaKIIMK OEIKOB;
POBOAUTH PEAKLIUK HOHHOTO OOMEHA, ONPEENISITh CPEAY BOTHBIX

IIpx  HArpC€BaHHH,

AJIBACTUABI, Kpaxmall, KHCJIOTY,

pacTBOpPOB, KaueCTBEHHbIE peaklMU Ha cyiabdar-, kKapOoHAT- U

XJIOpU-aHUOHBI, Ha KaTuoH AMMOHUS, peuiaTtb

SKCTIIEpUMEHTAIbHBIE 3a7adyd 1o TemaMm "Meramibl" u

"Hemetamibl") B COOTBETCTBUM C NpaBWIAMU  TEXHUKU
0€30IaCHOCTH IpU OOpAIlleHUH C BEIIECTBAMHU M J1a00paTOPHBIM
0o0OpyJOBaHUEM; TPEJCTABIATh  PE3yAbTaTbl XUMHUYECKOTO
JKCHepuMeHTa B (opMe 3aluCh YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii u  (opMyIMpOBaTh BBIBOJBl HA OCHOBE JTHX
Pe3yIbTaToB;

-YMETh CaMOCTOSATENBHO IJIAHUPOBATH M MTPOBOIUTH XUMHUECKHUH
AKCHEPUMEHT (ITOTyYCHNE U N3YYEeHUE CBOWCTB HEOPTaHMUECKUX
W OpraHMYecKUX  BEIIECTB,

Ka4CCTBCHHBIC pC€aKkuuu

YrJIICBOAOPOAOB PA3JIMYHBIX KIIACCOB U KHUCIOPOACOACPIKAIIUX




- OCYHICCTBJIATH IMO3UTHUBHOC CTPATCTHYCCKOC IIOBCICHHUC B

pa3JII/I‘IHBIX chyaum{x, HpOSIBJ'DITb TBOp‘IeCTBO 158
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM

OBJagenue YHHBEPCAJIbHbIMHA peryJiTUBHbIMH
JeHCTBUSIMU:

I') MPUHSATHE ce0sT M APYTUX JK/Ieid:

- IPUHMMATh MOTUBBI M apryMeHThl IPYTHX JIOJeH mpu
aHaJlu3e pe3yJabTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE IIPaBO U MIPaBO JPYIUX JIIOAEH Ha OLIMOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro
YeJI0BEKa;

OpTraHUYCCKUX BCHICCTB, pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110
pacro3HaBaHHIO HEOPraHWYECKUX W OPraHUYEeCKUX BEIIECTB) C
COOIOICHHEM TTPaBUII OE30MTACHOTO OOPAIIEHUS C BEIIECTBAMU H
nabopatopHbiM  oOopynoBaHHEM,  (QOPMYIHUPOBaTH  LEJH
UCCIIEI0BAHHUS, IPEJOCTABIISATh B PA3IMUHON (HOpMe pe3yabTaThl
IKCIIEPUMEHTA, aHATU3UPOBATh U OI[CHUBATh UX JIOCTOBEPHOCTH;

OK 07. bpatb Ha cebs
OTBETCTBEHHOCTb 32
paboTy 4ieHoB
KOMaH/IbI
(MOTYMHEHHBIX ), 32
pe3yibTar
BBITIOJTHEHHUSI
3a/1aHHM.

B 06s1acTH 3K010IrM4Y€CKOr0 BOCIIMTAHUSA:

- ¢(hopMUPOBAHHOCTH 3KOJOIMUYECKOW KYNIbTYphl, TOHUMaHHUE
BIUSHUSA  COLMAJIBHO-DKOHOMHYECKMX  IIPOLECCOB  Ha
COCTOSIHME TPUPOJHOW W COLMAIBHOW Cpelbl, OCO3HAHME
r7100aJIbHOTO XapaKkTepa 3KOJI0rMYECKUX IpooIeM;

- IJJAHUPOBAHUE U OCYLIECTBICHUE JICHCTBUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAHHs LEled YCTOMYMBOIO pa3BUTHUSA
YEJI0BEUECTBA;

AKTUBHOE  HENpUATHE  JIEWCTBUM, IPUHOCAIIMX  Bpex
OKpY>Karollen cpere;

- YMEHHUE NMPOTHO3UPOBATH HEOIArONMPUATHBIE SKOJIOIMYECKHE
IIOCJIEICTBUS NPEANPUHUMAECMBIX INEHCTBUM, NMPEAOTBPAIATh
Ux;

- pacmIMpEeHHE OmbITa  JACSATENIBHOCTH  HKOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

- cOopMHPOBATH MPEJCTABICHUS: O XUMUYECKOI COCTaBIISAOLIECH
€CTeCTBEHHOHAYYHOI KapTHHBI MHpa, POJU XMMUHU B MO3HAHUU
SBJICHUH NPUPOIbI, B (OPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbI
JUYHOCTH, €€ (YHKLINOHATIBHON IPaMOTHOCTH, HEOOXOIMMOM JUIsI
pelIeHNs MPAKTUYECKHUX 33/1a4 U HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10pOBbIO U IPUPOJHON CpeIe;

- YMeThb COOJIOJaTh MpaBuja SKOJIOTHYECKH Le1ecoo0pa3Horo
MOBEACHUS B OBITY U TPYAOBOM JAEATEIBHOCTH B LENSIX
COXPaHEHHUs CBOETO 3/10POBbS U OKPYKAKOLIEH TPUPOIHOMN CPENIBL;
YUUTBHIBaTh ONACHOCTb BO3JEHUCTBHUA HA JKHUBBIE OPraHU3MBbI
ONpEACIEHHBIX  BELIECTB, IIOHMMAs CMBICH  IIOKa3aTems
IPEENbHON AOIYCTUMOMN KOHIIEHTpAlLWH;

- YMETb IPOTHO3UPOBATh, AaHAIU3UPOBATh U OLICHUBATH C O3ULUI
DKOJIOTHYECKOH  O€30IMacHOCTH  IIOCHEACTBUSA OLITOBOH U
MIPOU3BOJICTBEHHOW JIEATENIbHOCTH 4YeJOBEKa, CBA3aHHOW C
nepepaboTKON BEIIECTB; UCIIOIB30BATh MOJIYICHHBIC 3HAHUS JJIS
NPUHATHS TPAaMOTHBIX pELIeHUl MpolieM B CUTyalMsX,
CBSI3aHHBIX C XUMHUEH;




- YMCTb OCO3HAaBaTb OIIACHOCTH BOSﬂeﬁCTBHH Ha JKUBBIC

OpraHu3Mbl  OIPEICICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
[IOKas3aTelsl IpEeAcsIbHOM  JTOIYCTMMOM  KOHLEHTpauuu, H
MOSICHATH ~ HA  IpPHUMEpax  CHOCOOBl  YMEHBIICHHS |

IpeaoTBpali€cHusd HX BpPEAHOI'O BOSﬂCﬁCTBHﬂ Ha OpraHu3M
YCJIOBCKa.

OK 09
OpueHTrupoBartbcs B
YCJIOBHUSIX YaCTOU
CMEHBI TEXHOJIOTHUI B

B 00Jy1acTH 3K0J10rHY4eCKOro BOCIIUTAHUSA:
- cOPMUPOBAHHOCTH IKOJIOTUYECKOW KYJIbTYphI, IOHUMAHUE
BIINAHUA

COMAJIBHO-3KOHOMMNYCCKHUX IMponeccoB Ha

COCTOSIHUE€ TPUPOJHOW M COLMAJIBbHOW CpElbl, OCO3HAHUE

- YMETb OCYILLECTBIISTH LIEJICHAIIPABICHHBIN TOUCK XMMHYECKON
uHbOpMAlMK B Pa3JIMYHBIX HCTOYHUKAX (HAay4yHas U ydeOHO-
HayyHasl JIMTepaTrypa, CpeAcTBa MaccoBOil MH(pOpMaluu, CeTh
WHuTepHer u apyrue), KpUTUYECKU aHAIU3UPOBATh XUMUYECKYIO

npodeccCHOHATBLHON IJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIIEM; uHpopMaIio, TepepadaTeiBaTh €€ W HUCIOJIb30BaTh B
NeSITEIbHOCTH. - IUTAHUPOBAHKE U OCYIIECTBIICHUE JIEHCTBUI B OKPYXKAIOIIEH | COOTBETCTBHH C MTOCTABICHHON yueOHOM 3a1auei;
cpelle Ha OCHOBE 3HAHUS ILeJiell YCTONYMBOrO pa3BUTHS | - BIAAECTh CUCTEMON 3HaHHM O METOJaX HAYYHOIO MO3HAHUS
YelI0BEYECTBA; SIBJICHUW TPUPOJBI, MCIOJIB3yEMbIX B €CTECTBEHHBIX HAayKax H
aKTUBHOE  HENpUATHE  JEHCTBUM, NPUHOCIIIMUX  BpEA | YMEHUSMU NPUMEHSTbh STH 3HAHUS TPU HKCIEPUMEHTAIbHOM
OKpY>Karollen cpene; UCCIIEJOBAaHUM BEIIECTB M JUIsl OOBSICHEHUS XHUMHUYECKUX
- YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUSATHBIE SKOJOTHUUECKHUE | SABJICHUM, HWMEIOIIMX MECTO B NPHUPOAE  MPAKTHUECKOU
MOCJIE/ICTBHS TIPEANPUHUMAEMBIX JCHCTBUMN, MPEAOTBpaIIaTh | IEATEIbHOCTH YEJIOBEKA U B ITOBCEIHEBHOM KU3HU
UX;
- pacHmIMpeHHe OmbITa JACSATEIHHOCTH  HKOJOTHYECKOU
HaIpaBJIEHHOCTH;
- OBJIaJICHHE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
MIPOEKTHOM U COLMATIBHOMN NESITeIbHOCTU
MK 1.1 - YMEHHE CaMOCTOSITEIFHO OMPEACIATH 1ENN ASATENHPHOCTH U | - BJIaJICHHE OCHOBHBIMU METO/IaMH HAYYHOTO TIO3HAHUS,

ObecnieunBaTh yX0.1
3a co0aKaMHu ¢
HCIIOJIE30BAHUEM
HEOOXOIUMBIX

CpCACTB U UHBCHTAPA.

COCTaBJISATh IJIaHBI EATEIBHOCTH; CAMOCTOSATEIHHO
OCYILIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NesITeNIbHOCTb; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI IS
JOCTUKEHMS IOCTaBJICHHBIX LIEJIEH U peaan3alui IIaHOB

WCTIOB3YEMBIMHU B XUMUU: HAOIIOJCHUE, ONTMCAHNE, H3MEPEHHE,
SKCTIEPUMEHT; YMEHHE 00padaThIBaTh, OOBACHITH PE3yIbTaAThI
MIPOBEACHHBIX OMBITOB U JICJIaTh BHIBOJIbI; TOTOBHOCTH 1
CIOCOOHOCTH MPUMEHSTh METOIbI TO3HAHUS TPU PEIICHUH
MPaKTUYECKUX 3a/1a4




ACATCIIbHOCTH, BI:I6I/IpaTB YCIICHIHBIC CTPATCTHUU B PA3JIMIHBIX
CUTyaluiIXx




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JANCHUITJINHBI

2.1 O0bem 00111€00pa30BaATEILHON TUCHMILIMHBI U BHAbI y4e0HOI padoThl

O0beM yacos | cemecTp
Buj yueOHoI paboThI

MaxkcumaJjibHas yueOHasi Harpy3kKa (Bcero) 72 72
Oo6s13aTesibHAs yueOHAs1 HATPY3Ka (Bcero) 8 8

B TOM YMCJIE:

JICKIIUU, YPOKH

MPAKTUICCKUC 3aHATHS 8 8
CamocTosiTeJibHasi pad0oTa 00y4aromerocsi 64 64

B TOM YMCJIE:

BHEAYJUTOpPHAs CAMOCTOSITEJIbHAs paboTa 64 64

Hrorosas arrecranms B popme
U pepeHInpOBaHHOTO 3a4eTa




2.2. Conep:xkanue 001eo0pa3oBaTeIbHOM M CHUIIINHBI
BBenenue

HayuHble METO/IbI MO3HAHUS BEIIECTB U XUMHUYECKUX ABIEHUMN. PoJib sKxcieprmMeHTa
U TEOpUM B XUMHUHU. 3HAYeHUE XUMUU Tpu ocBoeHuun mpodeccuit CIIO
€CTECTBEHHOHAYYHOTO NTPOoduIIs MpopecCuoHaAIBHOTO 00pa30BaHUs.

1. Opranunyeckasi XumMus
IIpeanmer opranmyeckoii xumuu. Ilonsitue 00 opraHm4eckoM BeleCTBE H
OpraHn4yecko xXuMuM. Kparknii o4epk HCTOpUHN Pa3BUTHSI OPTAaHUYECKOU XUMUMU.
Burtanusm u ero kpymienue. OCOOEHHOCTH CTPOEHUSI OPraHUYECKUX COCTUHEHUH.
Kpyrosopor yriepoaa B mpupoze.
Teopuss crpoenus opranmueckux coeauHenud A.M.byrnepoBa.  M3yuenue
OCHOBHBIX TOHSTUA OPraHUYECKOM XUMHH. XHMHUYECKOE CTPOCHHE M CBOKCTBA
opranudeckux coeauHeHuil. Ilonstue 00 wuzomepun. CnocoObl OTOOpaKEHUS
CTpO€HUs MOJEKyJabl. 3HaueHue Tteopun A.M.bymiepoBa i1 pa3BHUTHA
OpPraHUYECKON XMMHU U XMMUYECKUX MPOTrHO30B. CTpoeHue aToMa yriepoa.
Kaaccupukanus oprannyeckux coequHennid. Kinaccupukanus opraHnueckux
BEIIECTB B 3aBUCUMOCTM OT CTpOe€HUsA yriaepoaHou uenu. Ilonarue
¢yHkunoHanbHOU rpynnel. Knaccupukanuss opraHM4eCKHMX BEIIECTB MO THUITY
(GYHKIIMOHAIBHOM TPYTIIIHI.
OCHOBBI HOMEHKJIATYPbl OPraHMYECKHX BellecTB. TpHBUAIbHBIE HA3BAHMS.
PannonanpHas HOMEHKIAaTypa Kak mpeamecTBeHHunia HomeHnkmatypsl |[UPAC.
Homenkmatypa IUPAC: mnpuHIunmel o0pa3oBaHHWs Ha3BaHWM, CTapIIMHCTBO
(YHKIMOHAIBHBIX TPYIN, UX 0003HaUeHue B npedukcax u cypdurcax Ha3BaHUU
OPTraHMYECKUX BELIECTB.
IIpenenbHbie yrieBogopoabl. I'oMonorudeckuil psig ankaHoB. Ilonstue o0
yrieBoopoax. OCOOEHHOCTH CTPOEHHS MPEAENbHBIX YIIIEBOJAOPOAOB. AJIKaHbI
KaK IpeACTaBUTENN NPEIENIbHBIX YIIeBOAOPOAOB. HopManbHOE U pa3BETBICHHOE
CTPOCHHUE yIrJepoJHOW 1enu. HomMmeHkiaTtypa ajlkaHOB H  AJIKWJIBHBIX
3aMecTuTenei. Pu3nuecKue CBOMCTBA aJKaHOB. AJIKaHbI B IPUPOJC. XUMUUYECKUE
cBoOMcTBa ankaHoB. [I[puMeHeHne u crocoObl MOTYyYEHUS.
ukaoankanpl. ['OMOJIOTHUECKUMN DA W HOMEHKJIATYpAa LMUKIOAJIKAHOB, HMX
obmas hopmyna. [lomydeHue u pu3ndecKue CBOMCTBA IUKIOATKAHOB.
JTHJIeHOBbIe U [MeHOBbIe YIJeBOAOpoAbl. ['oMonormueckuil psa u oOuias
dbopmyna ankeHoB. M3oMmepusi ITUIEHOBBIX YIJIEBOAOPOAOB: MEXKKIAccOBas,
YIJIIEPOJTHOTO  CKEJNETa, IIOJOXKEHUsS  KPAaTHOM  CBSI3M, TE€OMETPUYECKAS.
OcOOEHHOCTM ~ HOMEHKJATYphl ~ ATUJIEHOBBIX  YIJIEBOAOPOAOB,  Ha3BaHUS
BAXHENIIMX paaukanoB. OU3n4ecKue CBOMCTBA aJKEHOB. XUMUYECKUE CBOWCTBA
ankeHoB. [I[puMeHeHue u crnocoObl MOTYUYEHUS ATKEHOB.
Aaxkanuenbl. [lonstne u Kiaccupukanus JHEHOBBIX YIJIEBOJOPOJOB IO
B3aMMHOMY DAcCIOJIO)KEHHIO KpaTHBIX CBsize B Mosekysne. OcoOeHHOCTH
JJEKTPOHHOTO M NIPOCTPAHCTBEHHOIO CTPOCHUSA  COIPSDKEHHBIX  JTMEHOB.
Homenkiiarypa 1neHoBbIX yriaesonopoaos. [lonmnmepusanus 1ueHoB.
OcCHOBHbIE TOHATHS XUMHHU BLICOKOMOJICKYJ/JISIPHBIX COeIUHEHNH (HAa mpuMepe
MPOAYKTOB NOJIMMepHU3aluu AJIKeHOB, aJIKaJMeHOB " 170.¢
rajoreHnpou3BoAHbIx). MoHOMED, MOJUMED, PEAKLINS TOTUMEPU3ALINY, CTEIICHb



IIOJIMMEPU3aLMU, CTPYKTYPHOE 3BEHO. THIBI NMOJHMMEPHBIX LETEH: JIMHEHUHBIE,
pa3BETBJICHHbIEC, CIIUTBIE. [lOJIMMEPBI TEPMOILUIACTUYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBnenue o rmacTMaccax v 3aactoMepax. [IonuaTuiaeH BBICOKOTO U HU3KOTO
JaBJICHUs, €r0 CBOWCTBA M mpuMeHeHue. [lonmnponuneH, ero NpuMEHEHUE U
cBoiicTBa. [‘asoreHcozaepskamive MONUMEPBL: TE(MIOH, MOTUBUHUIXIOPHUIIL.
Kayuyku HaTypanbHblii 1 cuHTeTHYeckue. Comnomumepsl (0yTalueHCTUPOIbHBIN
KayuykK). Bynkanuzanus kaydyka, pe3uHa u 500HUT.
AUeTWICHOBbIE YIJIEBOAOPOAbI. [ 'OMOJIOTHYECKUN PsJi aTKMHOB. XUMHUYECKHE
CBOWCTBA U puMeHeHue. [lonydyenue aikuHOB.
ApoMaTHyecKue yriaeBoaopoabl. beH301 Kak nmpeacraBuTenb apeHoB. PazBurtue
NpEeACTaBIEHU O CTpoeHUuH OeH3ona. Dusznueckue CBOICTBA apEHOB.
XHUMUUYECKHE CBOMCTBA apeHOB. [[puMeHenne u nojrydeHne apeHos.
IIpupoanbie ucTouyHuku yriaesoaoponos. Hedrs. Haxoxnenwe B mpupone,
coctaB U (pusmyeckue cBoiicTBa He(dTU. TOMIMBHO-IHEPreTUYECKOE 3HAYCHUE
Hedtu. [Ipombiniennas nepepadotka HedTu. Pextudukarus HeQpTH, OCHOBHBIE
bpakuuu ee pasneneHus, HX HCIoNb30BaHuWe. Bropuunas mnepepaboTka
He(TenpoayKToB. PexTudukanus mazyTa npu yMEHbIIEHHOM JAaBieHUH. Kpekunr
HedTenponykToB. KauecTBo aBTOMOOUIBLHOTO TOIIMBAa. OKTaHOBOE YHCIIO.
[Tpuponublii 1 nonyTHbIH HedTAHON Ta3bl. CpaBHEHHE cOCTaBa MPUPOJHOTO U
IIOITYTHOI'O Ta30B, UX PAKTUYECKOE UCII0JIb30BAHUE.
Kamennbiii yrosb. OCHOBHBIE HANpPaBJICHHS HCIOJIB30BAaHUS KaMEHHOTO YIJIS.
KokcoBaHne KaMEeHHOIO YIis, BaXXHEWIIME MPOAYKTHI ATOr0 MIpoIEcca: KOKC,
KaMEHHOYTOJIbHAsi CMoJia, HaACMOJbHAas BoAa. COENMHEHUs, BBIIEISIEMBIE W3
KaMEHHOYTOJIbHOM CMOJIBL. [IpOTyKThI, mOJTydyaeMble U3 HAJICMOJIBHON BOJIBI.
DKOJIOTHYECKHE AacleKThl J0ObIYM, MEepepadOTKHM M HCHOJIb30BAHHUS TOPIOYUX
MCKONIAEMBIX.
I'uapoxcuiabHble coequHeHusi. CTpoeHue U KJIacCU(PHUKalUs CIUPTOB.
Knaccuukanuss cnupToB MO TUNY YIVIEBOJOPOJHOTO paguKaia, YHCIY
TUAPOKCHIIBHBIX I'PYII U THUILy aTOMa YIVIEPOJA, CBSA3aHHOI'O C I'MIPOKCUIIBHOU
rpymnmnoi. XuMHU4YecKHe CBOMCTBa ajkaHojoB. CrocoObl MOJy4eHUs CIUPTOB.
OTtaenbHBIE NPENCTABUTENN AJIKAHOJIOB: METAHOJI M 3TaHOJ. MHOIroaTrOMHbIE
CHUPTHI, COCOOBI MX MOJYYEHUs, MPAKTHUECKOe MpuMeHeHne. MeHo: moJlydeHHne
Y IIPUMEHEHHUE.
AJaberubl M KeToHbl. [loHsTHE 0 KapOOHUIIBHBIX coeArHEHUsX. M3omepus u
HOMEHKJIATypa albJEeTHIOB U KETOHOB. PU3MUECKHE CBOWCTBA KapOOHMIIBHBIX
coeMHEHUM. XMMHUYECKUE CBOMCTBA QJIBICTUAOB U KETOHOB. lIprMeHeHune u
NOJIy4YeHHe KapOOHWIBbHBIX coeluHeHul. [IpuMeHenre anpaeruioB U KETOHOB B
OBITY U MPOMBIIICHHOCTH. AJIbAETU/IBI U KETOHBI B Mpupoae (3QupHbIe macia,
dbepomonsl). IlonyyeHue kapOOHMIIBHBIX COEIMHEHUN OKHCICHHUEM CIUPTOB,
IUApATAlUEN aTKUHOB, OKHCIEHUEM YIIeBOAOPOA0B. OTAENbHBIE IPEICTABUTEIN
aJIbJIETUOB U KETOHOB, CHEIU(UYECKUE CITOCOOBI UX MOJYyYeHH S U CBOMCTBA.
KapGoHoBble KHCI0TBI M HX MNPOU3BOJAHbIC. [OMOJIOrMYECKUl psAll
OpeleabHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [loHsTHE O KapOOHOBBIX
KHCIIOTaX M HUX Kilaccupukauus. ['oMonormdeckuit psg — IpenesabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT, UX HOMEHKJIATypa U U30MepHs. XUMHUECKHE



CBOMCTBA KapOOHOBBIX KUCIOT. BaxkHeilune nmpeacraBuTeNn KapOOHOBBIX KUCIIOT,
ux Ouojoruyeckas polib, crnenupuyeckrue CrocoObl MOJYy4YeHHUs, CBOMCTBA H
NIPUMEHEHUE MYPABbUHOM, YKCYCHOM, MaJbMUTHHOBOM U CTEApUHOBOM,
aKpUJIOBOM M METAKPHJIOBOM; OJICMHOBOM, IaBeJICBOI; OCH30MHOM KUCJIIOT.
CioxxHbIe 3¢upsl. CnocoOsr MOJTy4YECHUS CJI0KHBIX 3(upoB.
[Monuaytunentepedranar. JlaBcaH kKak MpeACTABUTENIb CUHTETUYECKUX BOJIOKOH.
XUMHUYECKHUE CBOMCTBA U MPUMEHEHHUE CIOKHBIX 3(UPOB.

Kupbl. XKupsl kak crnoxsasle 3¢upbl riunepuHa. KapOoOHOBbIE KHCIIOTHI,
BXOJISIIIUE B COCTaB KUPOB. 3aBUCUMOCTh KOHCUCTEHIIMU KUPOB OT UX COCTaBa.
XUMHYECKME CBOMCTBA JKUPOB: THUAPOJIU3, OMBUICHUE, THAPUPOBAHUE.
buosiornueckas posb KUPOB, UX UCTIOJIH30BAHKUE B OBITY U IPOMBIIIICHHOCTH.
Comm  kapOOHOBBIX KHCJOT. Mputa. CrnocoObl  TONYyYE€HUS  COJIEH:
B3aUMOJICHCTBUE KapOOHOBBIX KHUCJIOT C MeETalJlaMH, OCHOBHBIMH OKCHJIAMH,
OCHOBAHUSAMH, COJISIMHU; MICJIOYHON THUIPOJU3 CIOXKHBIX 3(dupoB. OTHOIIECHUE
MbIJIa K JKecTKoil Boge. CuHTernueckue Moromue cpeacrtBa — CMC, wux
IIPEUMYILIECTBA U HEJOCTATKH.

Yraesoabl. Krnaccudukanuss yrieBogoB. MoHO-, au- W TOJHCAXapHUIbI,
IIPEICTABUTEIIN KaXXOM IPYIIIbI YTIIIEBOAOB. brosornueckas poJib yIriieBOJI0B, UX
3HAUYCHHE B KU3HU YEJIOBEKA U 00IIEeCTBa.

Momnocaxapuasl. CTpoeHHE U ONTHYECKAasT U30MEpUsi MOHOcaxapuaoB. [roko3a,
CTPOCHUE €€ MOJIEKYJIbl M (U3NUecKre CBOWCTBA. XUMHUYECKHE CBOMCTBA
TJIFOKO3BI: PEAKIUU MO aJbJerUAHON rpyIe («cepeOpsHOro 3epKajay, OKHUCICHUE
a30THOM KHUCJIOTOM, ruapupoBanue). I'moko3a B mpupoje. buosornueckas poias u
IIPUMEHEHHE TIIIOKO3bl. PpyKTO3a KaK U30Mep IoK0o3bl. PpyKTO3a B IPUPOAE U
ee Ouosnorudeckas poJib. Ilento3sl. Pubo3a u nesoxcupubdosa.

Hucaxapuasl. Ctpoenne nucaxapuaoB. CTpoeHME W XUMHYECKHE CBOMCTBA
caxapo3bl. TexXHOJOrMYEeCKHe OCHOBBI IIPOM3BOJACTBA caxaposbl. Jlakro3a wu
MaJIbT03a KaK U30MEPBI Caxapo3bl.

[Tonucaxapuapl. PU3nUEeCKUE CBOMCTBA Kpaxmaa, €ro HaXO0XKJIEHUE B IPUPOJIE U
ouosoruueckas poJib. [ mukored. Xumudeckue cBoicTBa kpaxmana. [lorstue o0
VMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIEJNKe, BUCKO3e. Haxoxaenue B mpupoae
1 OuoJoruyeckas posb 1eJTo103bl. CpaBHEHHE CBOMCTB KpaxMalia U 1eJITI0N03bI.
AMMHHBI, AMUHOKHCJIOTHI, 0eakn. Knaccudukanms u usomepus amuHoB. [lonsitue
00 amuHax. IlepBuuHbIe, BTOpUYHBIE M TpeTUUYHbIe aMuHbl. Krnaccudukarus
aMHHOB I10 THUITY YTJIE€BOJOPOJHOIO paguKana U YUCIy aMUHOTIPYII B MOJIEKYJIE.
["'omosiornueckue psijbl MpeaeabHbIX ATU(PAaTUUECKUX U apOMATUYECKUX aMUHOB,
M30MEPHUS U HOMEHKJIATYypa. XUMUUYECKUE CBOMCTBA AMHUHOB.

AMMHOKHUCIOTHI. [ToHATHE 00 aMUHOKHCIIOTaX, UX KJacCU(UKAIUSI U CTPOCHUE.
Homenknarypa aMHUHOKHUCIOT. JIBOMCTBEHHOCTh KHUCJIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHUCIIOT W €€ MNPUYMHBL. bUnonspHble HOHBI. Peakuuum KOHIACHCALNWU.
[lentunnas cBsa3b. CHUHTETHYECKHE BOJIOKHA: KampoH, ’HAHT. Knaccudukamms
BOJIOKOH. [loslydeHne aMrMHOKHUCIIOT, UX IPUMEHEHUE U Onoorudeckas GyHKIIHS.
beaku. benku kak npupoaneie nonuMmepsl. [lepBuunas, BTopruuHas, TpETUYHAS U
YETBEPTUYHAS CTPYKTYphl OenkoB. DuOpmuispHbie U TI00YISpHBIE OENKH.
XHUMHUYECKHE CBOMCTBA OCIKOB: TOPEHHUE, ICHATYPAIUs, THAPOIN3, KAUeCTBEHHbIE



(uBeTtHbIC) peakiuu. buonornyeckue ¢pyHkun OETKOB, X 3HaYeHUe. benku kak
KOMIOHEHT nuiu. [Ipo6iema 6eIK0BOTO roJIoAaHus U IMyTH €€ PEIICHUS.
A3oTcoaep:kamue — rerepouukanveckue  coeguHeHus.  HykiienHoBbIe
KHCJIOTBI.
HyxkyienHoBble KMCJI0TbI. HyKII€MHOBBIE KHCIOTHI KaK MPUPOJHBIE MOJUMEPBI.
Hykneotuasl, ux crpoenue, npuMepbl. AT® nu AJIP, ux B3auMonpeBpalieHue u
pons storo mpornecca B npupoae. Ilonstue JJTHK u PHK. Crpoenne JJHK, ee
nepBuUYHas U BTopuuHasg cTpykrypa. Tumsl PHK u ux OGuonorudeckue GyHKIHH.
buocunTte3. 3naueHue ¢GepMeHTOB B  OHOJNOTMM UM  NPUMEHEHHUE B
IPOMBILIJIEHHOCTH.
Butamunsbl. [lonstue o Butamunax. Ux kinaccudukanus u obo3nauenue. Hopma
noTpeOJieHusI BUTAMUHOB. BomopacTBopuMble (Ha mpuMepe BUTaMUHOB C, TpyIIIIbI
B u P) u xupopactBopumsie (Ha npumepe ButamMmuHoB A, D u E). ABuTaMuHoO3bI,
TMIIEPBUTAMUHO3bI U TUIIOBUTAMHHO3BI, UX NPOPUIAKTUKA.
T'opmonbl. TloHATHE O rOopMOHax Kak OMOJIOTMYECKH AKTUBHBIX BEIECTBAX,
BBIIOJIHAOIINUX JSHAOKPUHHYIO PETYJSLHI0 JKU3HEAESITEIbHOCTH OpPraHU3MOB.
Knaccuukanuss  ropMOHOB:  CTEpOMAbI,  MPOU3BOAHBIE  AMHUHOKHCIOT,
HOJIMIIENITUHBIE U O€NKOBbIE TOPMOHBI. OTENbHBIE MPEICTABUTEIN: ICTPAAUOI,
TECTOCTEPOH, UHCYJINH, aIPEHAJIH.
JlekapcrBa. IloHATHE O JEkapcTBaX KaK XMMHOTEPANIEBTUYECKUX IpEraparax.
Kparkue nucropuyeckue CBeIeHHs] O BOSHUKHOBEHUU U Pa3BUTHUU XUMHUOTEPAIUU.
['pynmel nekapcTB: cyiabdamuibl (CTpENTOLMA), aHTUOMOTHKU (TIEHULUIUIMH),
AHTUMUPETUKU (ACIUPHUH), AaHaJIbreTUKU (aHAJIBIMH). AHTHOMOTUKH, HX
KJIacCU(pUKaIUs MO0 CTPOCHUIO, TUIY U CIIEKTPY AeicTBHs. be3onacHbie ciocoObl
PUMEHEHHUS], JIEKAPCTBEHHbIE (POPMBI.

2. O0mas ¥ HeOpraHuvdeckKasi XuMHs
XuMHMsi — HAyKa 0 BellecTBax.
CocraB BemecTBa. Xwumudeckue dieMeHTbl. CrnocoObl CyIIECTBOBAHUS
XUMHUYECKUX 3JIEMEHTOB: aTOMBbI, IPOCTBIE M CIIOXKHBIE BellecTBa. BemecTsa
IIOCTOSIHHOTO M NEPEMEHHOI'0 COCTaBa. 3aKOH IOCTOSIHCTBA COCTAaBa BELIECTB.
BemectBa  MOJEKYISIPHOIO M HEMOJIEKYJIIpHOTO  cTpoeHus.  CrnocoObl
OTOOpa)KEHUsI MOJIEKYJI: MOJIEKYJIIPHBIE U CTPYKTYPHBIE (POPMYJIHI.
HN3mepenne BemecTBa. Macca aTOMOB U MOJIEKYJl. ATOMHas €IMHHUIIA MAacChl.
OTHOCHUTENbHBIE aTOMHasi W MOJEKyJsipHas Macchl. KonMuecTBO BeliecTBa U
eANHUIIBI ero u3mepenus. Yucno ABoraapo. MonsipHas macca.
ArperatHbie COCTOSIHMSI BemlecTBa. TBepaoe (KpucCTauIMUecKoe U aMopgHOe),
KUIKOE U Tra3000pa3HOe arperaTHble COCTOSIHUS BEIlEeCTBA.
CrpoeHue aroma. ATOM — cJOXHasg 4acTula. JlokazaTenbcTBa CIOKHOCTH
CTpOEHHUsI  aToMma: KaTOJHbIE M  PEHTIeHOBCKUE JyuHd, (QoTtorddexr,
PaAMOaKTUBHOCTb, 3JIEKTPOJIH3.
Iepuoanueckunit 3axkoH u Ilepuoamueckas cucrema JI.M.Menageneesa.
[lepuonuuecknii 3akoH U cTpoeHue aroma. M3ortomnbl. COBpeMEHHOE MOHSITHE
XuMHueckoro snemenTa.. CoBpemennas ¢opmynupoBka Ilepuoanueckoro 3akoHa.
[Iepunonnueckas cucrema U ctpoeHue aroma. OU3NYECKUN CMBICI MOPSAKOBOTO
HOMEpPA 3JIEMEHTOB, HOMEpPOB Ipynnbl U mnepuona. Ilepuonnyeckoe M3MEHEHHE



CBOMCTB DJIEMEHTOB: paauyca aToMma; HEPrUun WOHU3aLNN;
ANEKTPOOTPULIATENBHOCTH. [TprunHbL VU3MEHEHUS METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB B TPYyIIaX M MNEPUOAAX, B TOM 4YHUCIIE
OonpMX U cBepxOonbimx. 3Hauenue [lepuonnueckoro 3axkona u [lepuoguueckoit
cucTeMbl XUMHUeckux syeMeHToB [[. M. MeHnneneeBa myisi pa3BUTUS HAyKd H
MMOHUMAHUSI XUMUYECKOW KapTUHBI MUPA.

Crtpoenue BemecTBa. MonHas xumuudeckas cBsizb. Kiaccudukanuss MOHOB: TO
COCTaBY, 3HAKY 3aps/1a, HAIUYUIO THAPATHOU 0005109KU. IOHHBIE KpUCTATUIMYECKHE
pemeTky. CBOMCTBA BEIIECTB € HOHHBIM THUIIOM KPUCTAUTMYECKON PELIETKH.
KoBaneHTHass xumuueckas CBsi3b. MexaHU3M 0OOpa30BaHUS KOBAJICHTHOU CBSI3U
(OOMEHHBII U JOHOPHO-aKUENTOPHBIN). DNEKTPOOTPHULIATEIbHOCTh. KOBaIeHTHBIE
MOJISIPHAs U HENOJIApHAs CBs3U. KpaTHOCTh KOBaJIEHTHOM CBsI3U. MOJNEKYIISPHBIE U
aTOMHbIE KpHCTAJIIMYecKue pemieTkd. CBONCTBA BEIMIECTB C MOJEKYJISIPHBIMU H
ATOMHBIMU KPUCTAINIMYECKUMHU PEUIETKAMMU.

Merannuyeckas cBa3b. MeTtammmyeckass KpUCTAINIMYECKas PEIIETKA U
METAJIMYECKask XUMUYeCcKas CBsI3b. PU3NYECKUE CBOMCTBA METAIIIOB.

IHonumepsbl. Heopranundeckue MNOJMMEPHI: MOJIUMEPHl — MPOCTHIE BEIIECTBA!
AJJTOTPOIHBIE BUIOM3MEHEHUS yriepoaa(anmas, rpadut,kapouH,hyepeH); celeH
u temwnyp. [lomumepsl — CIOXKHBIE BeEIIECTBA: KBapIl,KpeMHE3eM,KOPYHI(OKCHU]T
ATIOMUHUSA) U aTIOMOCUJIMKATHI (TIOJIEBBIE IIMAThI,CIII0/a,Ka0uH). Opranndeckue
nosuMepbl.  CrnocoObl  MX  MOJYYEHUs:  pEaKkUu  NOJMMEpU3ALMH |
noJiMKoHieHcaud. CTPyKTypbl MOJUMEPOB: JIMHEWHBIE, pa3BETBICHHBIE U
pocTpaHCTBEHHbIE. CTPYKTYpUPOBAHUE IMOJUMEPOB: BYJIKAHU3ALUA Kay4dyKOB,
nyOiieHne  OEnKOB,  OTBEPXKICHUWE  MOJMKOHACHCAIIMOHHBIX  TOJUMEPOB.
Kinaccuduxanys noJiMMepoB MO pa3InyHbIM TPU3HAKAM.

IlonsiTne o aucnepcHbIX cucremax. Knaccudukanus AUCHEPCHBIX CHUCTEM B
3aBUCUMOCTH OT arperaTHOrO COCTOSIHMS JHMCIEPCHOHHON Cpelbl U AUCIEPCHOM
¢a3bl. ['pyboaucnepcHble CUCTEMBI: AMYJIbCUU U CYCHEH3UU. TOHKOIMCIEPCHbIE
CUCTEMBI: KOJIJIOMIHBIE (30JIU U T€JIM) U UCTUHHBIC (MOJIEKYJIIPHBIE, MOJIEKYJISIPHO-
VMOHHBIE U MOHHBIE). 3HAUEHHUE JTUCIIEPCHBIX CUCTEM B KUBOW M HEKUBOU MPUPOJIE
U TMPAKTUYECKOW >KU3HH YEIIOBEKAa. OMYJIbCUM M CYCIIEH3UHM B CTPOUTEIBHCTBE,
MUIIEBOM W MEIUIUHCKON MPOMBIIIJICHHOCTH, KOCMETHKE. buosiornueckue,
MEJIMIIMHCKHE W TEXHOJOTWYECKUE 30JIM. 3JHAUYCHUE TeJieil B OpraHu3aluu >KUBON
Matepuu. buonoruueckue, nuiieBble, MEAUIIMHCKAE, KOCMETUYECKHUE TeIIH.
PactBopsbl. PacTtBopuMmocTs BeumiectB. Boga kak pactBoputens. HacelneHHble,
HEHACBIIIICHHbIE, TIEPECHIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
YKUJIKOCTEN M TBEPABIX BEIIECTB OT Pa3IMYHBIX (DAKTOPOB.

DJIEKTPOJIUTHYECKAS  JUCCOUUALMSA.  ODJEKTPOIUTHL U HEDJIEKTPOJIMTHI.
DJIEKTPOIUTUYECKAS JUCCOLMaIHS. MexaHu3Mbl BJIEKTPOIUTUYECKOU
JUCCOLMALMM I BELIECTB C PA3JIUYHBIMU THUIAMU XHUMHUYECKOW CBSI3U.
['mapatrpoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI U COJIM KaK 3JIEKTPOJIUTHI.
Knaccudpuxanus BelleCTB. IIpoctbie BelllecTBA. Knaccuduxanus
HEOPraHUYECKUX BEIIECTB: MPOCTHIE U CIIOKHBIE BEIIECTBA, OKCUIbI, THIPOKCHIBI,
KHUCIIOTBI, OCHOBaHUS. MeTtauipl:00mue (Qu3nyeckre CBOWCTBA METAUIOB U HX
BOCCTAHOBUTEJIbHBIE CBOMCTBA, B3aUMOJIEHCTBUE C HEMETAIJIAMHU, ILIETOYAMH.



Koppo3sus METAJIJIOB: IIOHSTHE KOPPO31H,XMUMHYECKAs KOppo3us,
AIIEKTPOXUMHUYECKAs] KOPPO3Hsl, CIIOCOOBI 3alIUThl METAJIJIOB OT KOPPO3HH.

OO1ue crnocoObl MONYYEHHUsST METAJUIOB: METAJUIBI B MPUPOJE, METALIYPIUs U €e
Bubl. HemeTaisl. biaropoansle ra3bl: UX XMMHUECKHUE U (PU3NYECKUE CBOMCTBA.
Hemeramuiel — IIpoCThIE BEIIECTBA, XUMHUYECKHE CBOMCTBA, aJIOTPOIMS,
BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIOB B PEAKLUAX C (PTOPOM, KHUCIOPOIOM,
CJIO’KHBIMH BEIIECTBaMU (a30THOM U CEPHOM KHCIOTaMu).

Xumuyeckue peakuun. Knaccudukaius XUuMHUECKUX PEaKIuil B HEOPraHUIeCKOM
Y OpPraHUYeCcKON XMMHH. Peaklinu coequHeHus1, pa3ioKeHus, 3aMEIIeHHs, OOMEHa.
Karanutnueckue peakuuu. OOpatuMbie U HeoOpaTUMble peakiuu. ['oMoreHHbIe U
TETEPOreHHbIE PEAKUHH. ODK30TEPMUYECKHE U HSHAOTEPMUYECKHUE PEAKLHUH.
TennoBoii 3¢ hekT xumMudeckux peakiuii. TepMoxuMuieckrue ypaBHEHUSI.
OKHUCIUTENBHO-BOCCTAHOBUTEINBbHBIE peakuu. CteneHb OKuciIeHus. OKUCIUTEND U
BOCCTaHOBJIEHHE. BoccTaHoBUTENb U OKUCIIEHHE. MeTos 3J1eKTpOHHOro OanaHca
IUIs1 COCTABJICHUs] YPABHEHUN OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIAMN.
CkopocTh XUMHUYECKUX peakuuid. [IoHATHE 0 CKOPOCTH XUMHYECKUX PEAKIIMM.
3aBUCHUMOCTb CKOPOCTH XMMHUUECKHUX PEAKIHMIA OT pa3Iu4HbIX (DaKTOPOB: MPUPOIbI
pearupyronmx BeIecTB, X KOHIEHTPAUU, TEMIIEPATYPBL, [IOBEPXHOCTU
COIPUKOCHOBEHMS U UCIIOIb30BaHUS KaTaIU3aTOPOB.

OCHOBHBIE KJIACCHI HECOPTAHUYECKHUX M OPraHUYECKHUX COeIMHEeHHIA.
Bonoponssle coenvHeHuss HeMeTaILIOB. [lonydenne aMMuaka M XJI0pOBOAOPOaA
CUHTE30M U KOCBEHHO. Puznueckue cBorcTBa. OTHOMIEHHE K BOJE: KHUCIOTHO-
OCHOBHBIE CBOMCTBA.

Okcuapl M aHTUAPUABI KapOOHOBBIX KHUCIOT. HecosieoOpasywomiue U XUMUHU.
['eneTnyeckue psiabpl MeTailIa (Ha IpuMepe KaJlbLUs U kKeje3a), HeMeTaia (Cepsl
U KpEMHHUS), MEepexogHOTro »sjeMeHTa (uuHKa). ['eHeTmyeckue psaabl U
I€HETUYECKAs CBSI3b B OPraHUYECKON XUMHUU. EAMHCTBO Mupa BEIIECTB.

XUMHUA 371€eMEHTOB.

S-JJIeMEeHThI.

Bopopon. /[IBOMCTBEHHOE MOJOXKEHHE BOAOPOAA B MEPUOJUYECKON CHUCTEME.
N3otonsl Bomopoaa. Tsokemass Boma. OKHUCIUTENBHBIE U BOCCTAHOBUTEIIBHBIC
CBOWCTBA BOJOPOJA, €r0 MOJIYyYEHUE U NMpUMEHEeHUe. Poib BOnopoaa B :KMBOU U
HexuBou npupoze. Bona. Posib Boabl Kak cpeooOpa3yroniero BemecTBa KIETKH.
DKOJOTUYECKHUE ACTIEKTHI BOJIOMIOJIb30BAHUS.

duemenTsl |A-rpynnbl.  [lemounsie wmetamibl. OOmias XapakTepUCTHKA
HIEJIOYHBIX METAJJIOB HAa OCHOBAaHMM IMOJoXeHus B [lepuomuueckod cucreme
anemeHToB J[. V1. MenneneeBa u crpoenusi atoMoB. [lonydenue, ¢puzndeckue u
XUMHYECKUE CBOMCTBA HIEJIOUYHBIX METAJIJIOB. KaTHOHBI 1IEOYHBIX METAJIOB Kak
BOXKHEHIIAasT xuMuueckas ¢opmMa HUX CYIIECTBOBAHMS, PETYISTUBHAS POJb
KaTUOHOB Kallisl U HAaTpus B KUBOU KjeTke. [IpupoaHbie coequHEeHUs HATPUS U
KaJIusl, UX 3HAaUCHUE.

DuiemeHThl ITA-rpynmel. O01as xapakTepucTHKa MET0YHO3EMETbHbIX
METAJIJIOB U MarHus Ha OCHOBAHUU NoJioxkeHud B [leprnoanueckoil cucreme
anemeHToB 1. 1. MenneneeBa u CTpo€HUsT aTOMOB.



uemenTsl |VA-rpynmnbl. O01ias xapakTeprucTHKa 3JIEMEHTOB 3TOW IpyIIbl Ha
OCHOBAaHMM uX TmoJiokeHuss B Ilepuommueckoun cucreme siuementoB . U.
MenaeneeBa M CTpPOECHUS aToMOB. Yriepoad U ero amnorponus. CBoiicTBa
aJUTOTPOITHBIX MOJU(UKAIUMN yIiiepo/ia, UX 3HaueHue u npuMeHeHnue. OKCcuapl 1
TUJPOKCHUJIBI YIJIEPOJA U KPEMHHUS, UX XUMHUUYECKHUE cBOMCTBA. COJIM YrOJbHOU U
KPEMHHUEBBIX KHCJIOT, MX 3HauCHHE W MpuMeHeHue. [Ipupogoobpa3zyromas posb
yriepoaa JJis >KMBOW U KPEMHUS ISl HEKUBOU IPUPOIBI.
d-DaemenTriOcobeHHOCTH cTpocHHS atoMoB O-asemenTtoB (II-YIIB-rpyr).
Mens, IUHK, XpOM, JKEJIe30, MapraHel] Kak IpOCThIe BEMIECTBA, UX (PU3HUECKUE U
XUMHYECKHE CBOMCTBa. HaxoxXeHne ATUX METa/IOB B MPUPO/JIE, UX MOJTYUYCHHUE U
3HaueHne. CoeawHeHHS O-3JIEMEHTOB C Pa3IUYHBIMH CTEIICHSIMH OKHCJICHUS.
XapakTep OKCUIOB U THAPOKCUJOB 3TUX JIIEMEHTOB B 3aBUCUMOCTH OT CTEICHHU
OKHCJICHUS MeTaja.

Xumus B s)KU3HH 00miecTBa. JlomamHssa anteka. Moromue U YuCTIME CPEICTBRA.
CpenctBa 60pb0OBI ¢ OBITOBEIMU HAaCEKOMBIMH. Cpe/IcTBA JIMYHOM TUTHEHBI M KOC-
METUKU. XHUMHUS W THUIla. MapKUpOBKH YIMAaKOBOK IMHIIEBBIX W TMTMEHUYECKHX
MPOJYKTOB W YMEHHE HX 4YWUTaTh. OKOJIOTHUS >KWIWIIA. XUMHS W TEHETHKA
YyeJIoBEKa.



2.2. TemaTnuyeckuil miiaH o0meo0pa3oBaTeIbHOH JMCUMIVIMHBI XUMHUS, B TOM YHCJIe ¢ Y4eTOM padoyeil MporpaMmbl
BOCIIUTAHUA

HaumeHoBaHue pa3jiesioB u Conep:kanue y4eOHOro MaTepuasia, NpakTu4ecKue Oo0bem Koab! pe3yiabTaTos
TeM 3aHSATHS, CAMOCTOSITe/IbHASL padoTa 00y4yaruuxcs 4acoB (popmupoBaHHI0, KOTOPHIX
CIOCOOCTBYET 3JIeMEHT
NPOrpamMMbl
1 2 3 4
BBenenue N3yuenne oCHOBHBIX MOHATHI XUMHH. BeriecTBo. AToMm. 2

Monekyna. Xumudeckuii anement. Amnorponus. [Ipocteie u
CJIOKHBIE BEIIECTBA.

Paznen 1. Opranuyeckas 34

XUMUSA

Tema 1.1 Ilpenmer IIpakTnyeckoe 3ansATHE 2 OK 01
opraHnydeckou xumuu. Teopus [Ipeamer oprannveckoil XxumMuu. Teopust CTpOCHUS

CTPOEHHUsI OPTAaHUYECKUX opraHuueckux coequHenuii A.M.bytieposa.

COEIMHEHUN Knaccugukanus oprannueckux coeuHeHuil. OCHOBBI

HOMEHKJIATYPbI OPraHUIEeCKUX BEIIECTB. THITBI XUMHUYIECKHIX
CBsI3eH B OpraHnveckux coequHeHusX. CoBpeMeHHbIE
MIPEJICTABJICHHUS O XUMUYECKOM CTPOSHUHU OPTaHUICCKUX
BEIIIECTB.

CdhopMHpPOBAHHOCTH CUCTEMBI 3HAHUN 00 00X
XUMHUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX

Tema 1.2. IIpenenbHbie CamocrosiTejibHas padoTa 4 OK 04
YTI€BOJOPOAbI AJIKaHBl: TOMOJIOTHYECKUN psill, U30MEpHUsl, HOMEHKIATYypa.
XuMuyeckue CcBOMCTBa alikaHOB.IIprMeHeHHe ankaHOB Ha
OCHOBE CBOHMCTB. [lukinoankansl. l'oMonorudeckuii psg,
HOMEHKJIaTypa.

Tema 1.3 OTuneHoBsle u CamocrosiTeibHass padora 2 OK 02
JIMEHOBBIE YTIIE€BOJAOPOIbI




["'omonoruyeckuii psa ankeHoB. [IpuMeHeHne U criocoobl
nosydeHus. AnkaaueHbl. OCHOBHbBIC TTOHSATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.

Tema 1.4 AuetuniieHoBbIE CamocrosiTeibHass pabora OK 07
YTIIEBOAOPOBI N3ydyeHnne kimacca «AJKUHBI»: TOMOJIOTMYECKUH  psf,

M30MEPUs, HOMEHKJIaTypa. XHUMHUYECKHUE CBONCTBA

aleTUICHA.
Tema 1.5 ApomaTtuueckue CamocrosiTeibHass pabora OK 07
YIJI€BOIOPOAbI I'omonornueckuii psn apenos. Homenknarypa.

Xumunueckue cBoiicta. [lonydeHne u mpuMeHeHue apeHoB.
Tema 1.6 [Tpupoausie IIpakTHyeckoe 3aHsATHE OK 07
HCTOYHUKH YIJIEBOJOPOIOB Hedts. Haxoxxnenue B npupoe, coctaB u pu3nveckue

cBoiictBa He(TH. [IprpoMHBIN U MOMYTHBIN HE(TIHON Ta3kl,

UX NIPAaKTUYECKOE UCII0b30BaHne. KaMeHHBbIN yrob,

OCHOBHbI€ HaIlPaBJICHUs] UCIIOJIb30BAHHUS.
Tema 1.7 I'unpokcuiabHbIC CamocrosiTejibHas padoTa OK 04
COCIMHEHMS Crpoenue u knaccuduxaius cnuptoB. CrocoObl MOTYYEHUS

cnupToB. OTAEIbHBIE IPEACTABUTENN AJIKAaHOJIOB.

MHOroaroMHbI€ CIIUPTHI.

®enonpl. Puznueckue U XUMUYECKHE CBOMCTBA (heHoa.

ITpumenenue eHosia Ha OCHOBE CBOWCTB.
Tema 1.8 Anpnernast u keTonsl | CamocTosiTesibHasi padoTa OK 01

["'oMonornueckue psipl aabAeTUI0B U KETOHOB.

XVMHYECKHE CBOWCTBA allbJIETUIOB U KETOHOB. [IpuMeHenune

U 1oJlydyeHue KapOOHWIBHBIX COETUHEHUII.
Tema 1.9 KapOonosble kucnotsl | CamocrosiTelbHast padoTa OK 02
1 UX MIPOU3BOHBIE Kap6oHoBbIe KHCTOTHI: PYHKIIMOHANbHAS TPYyIIa,

KJaccu(uKanus, U30Mepusi, HOMEHKJIATYpa.
Tema 1.10 YrneBoasl CamocrosiTeibHass padora OK 01, IIK 1.1

Knaccudukamms: monocaxapuabl  (Tar0Ko03a, ¢GpyKTO3a),
qucaxapuabl  (caxapo3a) M MOJHCaxXapuibl (Kpaxman Hu
[EJUTIONI03Q).

3HaueHNe YIIIEeBOIOB B )KUBOW MPUPOJE U KU3HU YETOBEKA.




Tema 1.11 Amunsl, CamocrosiTejibHas padoTa 4 OK 02
AMHHOKUCIIOTHI, OCIKH. Awmunbl. Anudarudeckue amuubl, benku. benkm kak
IPUPOJHBIE NTOJIUMEPHI.
Tema 1.12 Aszorcoaepxaiuue CamocrosiTeibHass pabora 2 OK 01
reTepOLMKINYECKHE HyknenHoBble kucinoTsl. HykinenHoBbIe KUCIOTHI Kak
coequHenus. HyknenHobie [IpUPOHbIE onuMepsl. HykiieoTuabl, UX CTpoeHue,
KHCJIOTHI. PUMEPBI.
Tewma 1.13 Buonoruvecku CamocTtosTenpHas pabora 4 K 1.1
AKTUBHBIEC COCIMHEHUS ®epmentsl. Butamunsl. ['opmonsl. Jlekapcersa.
Paznea 2. Oomasa n 36
HeOpraHu4vecKasi XuMusi
Tewma 2.1 Xumus — Hayka o CamocrosiTesibHas padora 2 OK 02
BEIIIECTBAX. CocraB BemectBa. M3amepenue BemecTBa. ArperaTnoe
cocTosiHue BemecTBa. CMecH BEIECTB.
Tema 2.2 Ctpoenue atoma CamocrosiTeibHas pabora 2 OK 01
ATOM - ci0KHas yacTULa. Sapo (MpOTOHBI M HEUTPOHBI) U
AJIEKTPOHHAs 000s104YKa. MI30TOMHI.
Tema 2.3 [lepuoanueckuii 3axkoH | [IpakTuyeckoe 3aHsITHE 2 OK 02
u Ilepnoanueckas cucrema OtkpeITHEe nepuoanueckoro 3akoxa. Otkpeirue . U.
XUMHYECKUX 31eMeHTOB J[. U. MenneneeBbiM [leproauueckoro 3aKoHa.
Menneneesa Ileproanyeckuii 3aKOH U CTPOEHHUE aToMa.
Tema 2.4 CrtpoeHue BemecTsa CamocrosiTeibHass padora 2 OK 01
Honnast xummnueckas cBsizb. KoBajieHTHast XUMUUECKasl CBA3b.
DIEKTPOOTPULIATENILHOCTh. MeTamnueckast CBsI3b.
Tema: 2.5 [Tonmumepst CamocrosiTesibHas pabora 2 OK 04
Heoprannueckne noaumepsl: OJUMEPHI — IPOCThIE
BeniecTBa. OpraHnyeckue noJuMepsl.
Tema 2.6 [lucniepcHsle cucteMbl | CamocTosiTe/IbHasi padoTa 4 OK 02




Kinaccudukanmst 1ucrnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOrO COCTOSIHUSI IUCTIEPCHOM CPeJibl, a TAKXKE 10
pasMmepy ux yactull. [ pyboaucnepcHbie CHCTEMBI: IMYJIbCHS
U cycneH3us. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJUIOUIHBIC
(30JIM ¥ TeNIM) U UCTUHHBIE (MOJIEKYIISPHBIC, MOJICKYJISIPHO-
HMOHHBIC U HOHHBIC)

Tema 2.7 PacTBOpBI. CamocrosiTejibHas padoTa OK 07
PactBopumocts  BemiecTB. Boma Kak  pacTBOPHTEIb.
HacebliieHHble, HEHACHIIIEHHbBIE, NTEPECHILICHHbIE PAaCTBOPHI.
3aBHCUMOCTh PACTBOPUMOCTHU Ta30B, KUAKOCTEH U TBEPABIX
BEIIIECTB OT pa3IMYHbIX (PaKTOPOB.
DIEKTPOTUTHYECKAS TUCCOUANNS. DICKTPOIUTHI U
HERJICKTPOJINUTHI.
Tema 2.8 Knaccudukarus CamocrosiTeibHas paGora OK 02
BemiecTB. [IpocThie BemecTBa Knaccugukaius HeopraHn4eckux BEIECTB: IPOCThIE U
CJIO’KHBIE BEIIECTBA, OKCHU/IbI, THIPOKCHIBI, KHCIOTHI,
OCHOBAHHS.
Tema 2.9 Xumnueckue peakiuu | CamocrosiTesibHasi padora OK 04
Knaccugukaius XMMHYeCKUX peakuuii B HEOpraHUYecKol u
OpPraHM4YecKord XUMHUU. Peakiuu coeMHEHUs, pa3JIOKEHHS,
3aMelleHus, 0OMeHa.
Tema 2.10 OcHOBHbIE KJIacChI CamocrosiTeibHas pabora OK 01
HEOPraHUYecKuX U ['eneTnueckas cBsI3b MEXAY OPraHUUECKUMH U
OpPTaHUYeCKUX COeTMHEHNUN HEOPraHNYECKUMH COCTMHEHUSIMHU.
Tema 2.11 Xumus 31eMEHTOB CamocrosiTeibHas padora OK 07
S Dnementsr: Bogopoa. OnemenTst | A —rpymibl, 21eMeHTHI
Il A-rpynmsr.
P DnemeHThI: AMIOMUHUMN, YIIIEPOJ M KPEMHHUIA, TaJIOTEHBI,
XaJIbKOTeHBI, 371eMeHTHI |V A — rpynnbl, 3nemenTs V A —
TPYIIIEL.
d-DieMeHTBI: Meflb, IIMHK, XPOM, JKEJIe30, MapraHell.
Tema 2.12 Xumust B )Ku3HU CamocrosiTeibHas pabora OKO09IIK 1.1

o01ecTBa

XuUMHS ¥ IPOU3BOACTBO.
XuMUS B CEITBCKOM XO35IMCTBE.




XUMHUSA U DKOJIOTHSL.
XMMHS B IIOBCETHEBHOM KU3HU YEJIOBEKA.

JuddepeHurpoBaHHbIi 3a4eT

Bcero
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3. YCJI0OBUS PEAJIM3AIIUA PAJEO‘IEI?’I INPOI'PAMMUBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATE€PHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanmuzanust ydeOHOrO TmipeaMera TpeOyeT Haiuuus YydyeOHOro KkaOuHeTa
€CTECTBCHHOHAYYHBIX JTUCITUTUINH.

O6opynoBanue yueOHOro KabMHeTA:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOMINXCS;

- pabodee MeCTO MpenoaaBaTeis;

- pa3IaTOYHBINA MaTEepHa IS Kypca XUMUHU

- Konnexiust 0CHOBHBIX BUIOB ITPOMBITIUICHHOTO CHIPHS

- Konmnexkuust TopHBIX OPOJT 1 MUHEPAJIOB

- HaGop ynoOpenuii

- Konnekiusi: MeTauisl U CIIJIaBbI

- HaGop xuMuyeckux peakTuBOB

[Tpubopsi

- HaGop 1o anextponm3y

- HarpeBarens aiis npoOupox

- Becwl 151 chimyynx MaTepuaioB

3.2 UudopmannoHHoe odecneyeHne 00yueHust

OcHOBHas nuTEpaTypa:

[Mabpuensn, O. C. Xumus : 10-ii kiacc : yray0aéHnbsiid ypoBeHsb : yueonuk / O. C.
["a6puensn, . I'. Octpoymos, C. A. CnagkoB. — 2-¢ u31., crep. — MOCKBA :
[Tpoceemenne, 2022. — 399 ¢. — ISBN 978-5-09-092359-0. — Texcr :
AIEKTPOHHBIN // JlaHb : 31eKTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/334595

Xumus : 11-# knace : yrimyonénnbiit ypoens : yueonuk / O. C. I'abpuensu, 1. T
Octpoymog, C. A. Crnankos, A. H. JIéBkuH. — 2-¢ u3n., crep. — Mocksa :
[TpocBemenne, 2022. — 432 c¢. — ISBN 978-5-09-093562-3. — TekcrT :
AJIEKTPOHHBIH // JIaHb : anekTpoHHO-O0nOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334598



4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILJINHBI
KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOEHMsI 00I1€00pa30BaTeIbHOM
JTUCIHUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIE PE3yIbTaThl, HAIIPABICHHBIC
Ha (opmupoBaHME OOIMX KOMIETCHIMH MO pa3ieiaM W TeMaM COJep>KaHUs
y4eOHOro MaTepHaia.

Kox n HaumeHoBanue Pazgen/Tema T oneHOYHBIX MEPONIPUATHH
(popMupyembIix
KOMIIETEHIIH i,
IUIAHMpYyeMble
pe3yJbTaThl 0CBOCHUS
AUCHHUILINHBI
OK 01 Tema 1.1 TectupoBaHue, MHCbMEHHBIN
Tema 1.8 Tema 1.12 (u/unu ycTHBIN) ompoc
Tema 2.2 Tema 2.4 Tema
2.10
OK 02 Tema 1.3 Tema 1.9 Tema 2.1

Tema 2.3 Tema 2.6 Tema 2.8

OK 04 Tema 1.2 Tema 1.7 Tema 2.5 TectupoBaHue, MMCbMEHHBIN
Tewma 3.4 (w/mnu ycTHBIN) onpoc,

OK 07 Tema 1.4 Tema 1.5 Tema 1.6 BBITIOJIHEHHE MPAKTUYECKUX
Tema 2.7 Tema 2.11 3a1aHUI

OK 09 Tema 2.12

TectupoBanue, NMCbMEHHBIN
(u/mnu ycTHBIN) onpoc,
BBINOJIHEHUE NTPAKTUYECKHUX
3aJaHuN

IK 1.1 Tema 1.10 Tema 2.12 TectupoBanue, NMCbMEHHBII
(u/mnu yeTHBIN) onpoc,
BBITNIOJTHEHUE MPAKTUYECKUX
3aJJaHuN
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