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1. IlnanupyemMble pe3yJIbTaThbl 0CBOCHHS Y4eOHOI0 nmpeaMera.

JIMYHOCTHBIMHU Ppe3yJbTaTaMH H3Y4YCHUs TNpeaMmera «XUMHS» SBISIOTCS CICTYIOINe
YMEHUSA:

1) c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOHIO
pa3BUTHS HAyKW M OOIIECCTBEHHOH NPAaKTHUKH, OCHOBAHHOTO Ha JUAJIOTe KYIBTYP, a TaKke
pa3n4HbIX (GOpM OOLIECTBEHHOTO CO3HAHWsS, OCO3HAHUE CBOEr0 MECTa B MOJHKYIBTYPHOM
MUDE;

2) c(hOpPMHPOBaHHOCTH OCHOB CAMOPAa3BHUTHsI 1 CAMOBOCIIUTAHUS B COOTBETCTBHH C
00IIe4eIOBEYECKUMU LIEHHOCTSAMH W HJeallaMH TPaKJaHCKOTO OOIIECTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIIBHOM, TBOPYECKON M OTBETCTBECHHOM JESITEIHLHOCTH,

3) TOJICPAHTHOE CO3HAHWE U TIOBEACHUE B TOJUKYJABTYPHOM MHpPE, TOTOBHOCTH U
CHOCOOHOCTh BECTH JIUAJIOT C JPYTUMH JIFOJBMH, TIOCTUTaTh B HEM B3aMMOIIOHUMAHHMSI, HAXOAUTh
06H_II/I€ LCJIr U COTPYAHNYATh AJId UX JOCTUIKCHUA,

4) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHHKAMH, JCTBMH MIIAJIIECTO BO3pacTa,
B3POCIIBIMH B  00pa30BaTEbHON, OOIIECTBEHHO TIOJE3HOHW, Y4eOHO-UCCIIeNOBaTEIbCKOM,
MPOEKTHOH M JPYrHX BUAAX NEATCILHOCTH;

5) TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEM JKM3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BAHHMIO KaK
YCIIOBHIO YCIICIIHOM MPpodecCuoHaNbHOM 1 00IIECTBEHHOM IEATEIIbHOCTH;

6) ACTETUYECKOE OTHOILIEHHWE K MHPY, BKJIIOYAs O3CTETUKY ObITa, HAYy4YHOIO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIIECTBCHHBIX OTHOIICHUIA,
7) MPUHITHE W pean3alfio IICHHOCTEH 3710pOBOTO M Oe30rmacHoro odpasa >KHU3HH,

noTpeOHOCTH B (PU3MYECKOM CaAMOCOBEPIIICHCTBOBAHHH, 3aHATHUSIX CIIOPTHBHO-03I0POBUTEIIBHOM
NeSITeIbHOCTBIO, HEMPUSATHE BPEOHBIX TMPUBBIYCK: KYPEHHUS, VYIOTPEOJICHHUS aJIKOTOJIA,
HApKOTHUKOB;

8) OepexHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (u3uuecKkoMy W
NICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M JIPYI'HX JIKOJCH, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIIIb;

9) OCO3HAHHBIM BBIOOp Oymymiei mnpodeccud U BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX IIJIAHOB; OTHOMICHHE K MPO(GECCHOHAIBHOW JAEATEIBHOCTH KaK BO3MOXKHOCTH
y4yacTusi B pEHICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIECHAIMOHAIBHBIX
npo0em;

10) cdhopMuUpPOBaHHOCTH FKOJOTUYECKOTO MBIIIICHUS, TIOHUMAHUS BIUSHUS COIMATBHO-
HYKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHHE NPHPOIHON W COIMAIbHON Cpedbl; MpHOOpETeHHE
OTIBITA HKOJIOTO-HANPaBIEHHON 1€ATEIbHOCTH.

MeTanpeaMeTHble pe3yJbTaTbl OCBOEHUS OCHOBHON 00pa30BaTeIbHOM HpPOTrpaMMBI
OTPaXKaIoT:

1) YMEHHE CaMOCTOSITEJIBHO ONPENENATh LENH ACSITEIbHOCTH U COCTaBIAThH IUIAHBI
JESTEIIbHOCTH;  CaMOCTOSITENIbHO ~ OCYILECTBJISATh, KOHTPOJIMPOBaTb U  KOPPEKTHPOBATh
JESATEIBHOCTD; UCIOJIb30BATh BCE BO3MOXHBIE PECYPCHI ISl TOCTH)KEHHUS MTOCTABJICHHBIX LEJIEn
U peajn3aliy IUIaHOB JAEATEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATErH B PA3JINYHBIX CUTYALIUAX;

2) yMEHHUE MPOJYKTUBHO OOLIAThCsA W B3aMMOJIEHCTBOBATH B MPOLECCE COBMECTHOM
JeSITEIbHOCTH, YUUTHIBATh MMO3ULIUU JPYTUX YYACTHUKOB AESITEIbHOCTH, 3¢ (GEKTUBHO pa3peniarh
KOH()JIMKTBI,

3) BJIa/IeHUE HaBbIKAMM ITO3HABaTeNIbHOM, y4eOHO-HCCIeI0BaTeIbCKON U IPOEKTHOM
NeSITeIbHOCTH, HABBIKAMH  paspelieHHss MpoOjieM;  CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIIeHUs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IMuHbIX
METOZOB [TO3HAHUS;

4) TOTOBHOCTh M CIHOCOOHOCTh K  CAMOCTOSTEIbHOM  HMH(OpPMALMOHHO-
MIO3HABATEIbHON JIEATENBHOCTH, BKIIIOYAs YMEHUE OPUEHTHPOBATHCSA B Pa3IMYHBIX MCTOUHUKAX
uH(pOpMaIMM, KPUTUYECKU OLEHUBAaTh M HHTEPIPETUPOBATH MHGOpPMAIMIO, MOIy4aeMyr H3
pa3IMYHbIX UCTOYHUKOB;

5) YMEHHME HCIIOJIb30BaTh CpPEACTBA HWHGOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX



texHonorui (manee — MKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKaTHBHBIX U
OpraHU3AIMOHHBIX 3a/a4 C COONIIoIeHneM TpeOOBaHUM IPrOHOMHUKH, TEXHUKH O€301aCHOCTH,
THUTUEHBI, PECypCcOCOEpEeKeHHsI, NPAaBOBBIX W OJTUYECKHMX HOPM, HOPM HH(POPMAIIMOHHOU
0€e30I1aCHOCTH;

6) BJIaJICHUE S3BIKOBBIMU CPEJICTBAMU — YMEHME SICHO, JIOTMUHO M TOYHO M3J1ararb
CBOIO TOYKY 3pPEHUs, UCIIOIb30BATh a/ICKBAaTHBIE S3bIKOBBIE CPE/ICTBA;
7) BJIaJICHHE HABBIKAMHU MO3HABATENHbHON pe(eKcHn Kak OCO3HAHHUS COBEPIIAEMBIX

HeﬁCTBHﬁ W MBICIIUTECIIBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBaHHﬁ, I'paHull CBOCTO 3HAHUA U
HC3HAHUA, HOBBIX IMO3HABATCIIbHBIX 3a4a4 U CPCACTB UX JOCTHIKCHUA.

B oOnactu mnpeaMeTHBIX pe3yJbTaTOB 00pa30BaTelbHAs OpraHu3alus OO0IIero
0o0pa3oBaHMsI peanu3yeT CIeAyIOLIIe 3a/1a4u.

A. Ha 6a30BoM ypoBHe:

1) c(hOpMUPOBAHHOCTH MPEACTABICHUN O MeCTe XMMHHM B COBPEMEHHOW Hay4dHOM
KapTUHE MHpa; NMOHUMAaHHUE POJM XMUMHUU B (POPMUPOBAHMU Kpyrozopa U (yHKIHMOHAIHHON
rPaMOTHOCTH YeJIOBEKa JIJIsl pEHICHUS MPAKTHUYECKUX 3a]1a4;

2) BJIaACHHUEC OCHOBOIIOJIAratOIMMN XUMHUYCCKUMU IMIOHATHAMUA, TCOPHUAMU, 3aKOHAMHU
" 3aKOHOMCPHOCTAMHU; YBEPCHHOC I10JIb30BAHUC XHUMHAYECKOH TepMHHOHOFHCﬁ n CHMBOHHKOﬁ;
3) BJIaACHUEC OCHOBHBIMU METOAAMHU HAYYHOI'O ITO3HAHUA, UCIIOJIb3YECMbBIMU B XUMHH,

TaKMMH KakK Ha6J'IIO,Z[CHI/Ie, ONMMCAaHUEC, HU3SMCPCHHEC, OKCICPUMCHT, YMCHHUC O6pa6aTbIBaTb,
OOBSCHSATE PE3YIbTaThl HpOBCIIéHHI)IX OIIBITOB M JA€JIaThb BBIBOJbI, 'OTOBHOCTH U CIIOCOOHOCTD
MNPUMCHATDb MCTOABI ITO3HAHUA ITPHU PCIICHHUHA IIPAKTUYCCKUX 3a1a4;

4) c(hOpMHUPOBAaHHOCTh YMEHHUS JaBaTh KOJWYCCTBCHHBIC OLCHKH M IPOBOIHUTH
Pacu€Thl M0 XMMUIECKUM (hOpMysIaM U YpaBHEHHUSM,

5) BJIAJICHUE MPABUJIAMUA TEXHUKH O€30IMaCHOCTU MPU UCIOIH30BAHUU XUMHUYECKUX
BCIIECTB;

6) c(hOpMUPOBAHHOCTh COOCTBEHHOW TIO3WIIMHM TI0 OTHOIICHHIO K XHUMHYCCKOU

PIH(l)OpMaI_[I/II/I, HOHy‘I&GMOﬁ H3 pa3HbIX UCTOYHHKOB.

b. Ha yriny0,1éHHOM ypoBHe:

1) c(hOpMUPOBAHHOCTh CUCTEMBI 3HAHUM 00 OOIIUX XUMHYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSX;
2) c(hOpMHUPOBAHHOCTh YMEHUW HCCIIEIOBAaTh CBOWCTBA HEOPraHUYECKUX U

OpPTaHMYECKHX BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTHU TMPOTEKAHUS XUMUYECKUX PEaKIui,
MMPOrHO3UPOBATH BO3BMOKHOCTD UX OCYHICCTBIICHUSA,

3) BJIaJICHWE YMEHUSMU BBIJIBUTATh TUTIOTE3bl HA OCHOBE 3HAHHI O  COCTaBe,
CTPOCHHNU BCIICCTBA W OCHOBHBIX XHUMHWYCCKHX 3aKOHaX, IMPOBEPATH HX OSKCIICPHUMCEHTAJIBHO,
dbopMynupys 1eNb UCCIeI0OBAHUS;

4) BJIQJICHUE METOJaMH  CaMOCTOSTEIIBHOTO  IUIAHUPOBAHUS W TPOBEICHUS
XUMHYECKHX JKCIIEPUMEHTOB C COONIOAEHHEM MpaBuil Oe30macHOi paboThl C BEUIECTBAMHU U
nabopaTopHBIM 000pyOBaHUEM; C(HOPMUPOBAHHOCTH YMEHHH OMUCHIBATh, AaHAJIU3UPOBATh W
OIICHUBATh JIOCTOBEPHOCTH MOIYYEHHOTO PE3yIbTara;

5) c(hOpMHUPOBAHHOCTh YMEHUN TMPOTHO3UPOBATH, AHAIM3UPOBATH M OIICHUBATH C
MO3UIUI  SKOJOTUYECKOM O€30MacHOCTH TOCHEACTBUS OBITOBOM H  MPOU3BOJCTBEHHOMN
JIeSTeTLHOCTH YeJI0BEKa, CBSI3aHHOM C TIepepabOTKOM BEIIECTB.



2. Conep:xaHue yueOHOT0 mpeaMera.
ba3oBblii ypoBeHb
10 kaace

Pa3nen |. TeopeTuuyeckue 0OCHOBBI OPraHUYECKOH XUMHUM.

Opranndeckue BemectBa. Opranuyeckas XxuMmus. [IpeaMer OpraHu4eckord XHUMUH.
OTIMYuTenbHbIC MPU3HAKYA OPTAHMYECKHUX BEIICCTB M UX PEAKIIHH.

Teopuss xumudeckoro crpoeHus A. M. ByTiepoBa: OCHOBHBIC IOHSTHS, ITOJIOKCHUS,
cienctBusi. COBpeMEHHBIE MPEICTABICHUS O CTPOSHUU OPTraHUYECKUX COCAMHCHHA. V30Mepshl.
W3omepus. OMIMPUYECKUE, CTPYKTYPHBIC, 3JCKTPOHHBIC (QOpMylbl. Mojenn MOJEKYI
OpPTaHWYECKUX COeAWMHCHUU. JKusmuv, Hayumas u obwecmeenunas OesmenvHocms A. M.
bymneposa.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE OPraHUYEeCKUX COequHEeHMMA. [ uOpunu3anus
JJIEKTPOHHBIX OpOUTANe IpH O00pa30BaHUM KOBAJICHTHBIX CBs3el. Ilpocras W KparHas
KOBAJICHTHBIE CBSI3U. Memoovl ucciedo8anusi Opeanuyeckux coeOuHeHull.

Teopernyeckue  OCHOBBI ~ INMPOTEKAHWS  PEAKIUH  OPraHMYECKHX  COCIUHCHUM.
Krnaccudukars opraHmueCcKuX PeaKIfHii.

Oco0EHHOCTH MPOTEKAHUS PEAKIIMI OPTaHUYECKUX COCTUHEHUN.

HMemoncTpanuu. 1. OnpeneneHue Ka4yeCTBEHHOTO COCTaBa OPraHMYECKUX BEIICCTB. 2.
[IlapocTepkHEBBIE MOJEIHM MeTaHa, 3TaHa, nporaHa. 3. [lnamieHue, oOyrmuBaHUE M TOpEHUE
OpPraHMYECKHX BEIICCTB.

Pa3nen Il. Kinaccsl oprannyecKux coeTmHeHHUIA.

YriieBonoponsl

Auaxkanbl. CrpoeHue Monekyn ankaHoB. [omosornueckuit psa. HomeHkiarypa u
n3oMmepusi. PU3nyYeCcKue CBOKMCTBA AJIKAHOB. XMMUYECKHE CBOMCTBA: TOPEHUE, FAIOTEHUPOBAHHUE,
TEPMHUUYECKOE pasiokeHue, mzomepusauus. Haxoxnenue ankanHoB B npupogne. [lomydenue n
[IPUMEHEHUE AJIKaHOB.

Hukaoankanbl. CTpoeHHE MOJEKYN, I'OMOJIOTUYECKMH psa, (u3nueckue CBOWCTBa,
pacpoCTpaHeHUE B IPUPOIE. XUMHUYECKUE CBOMCTBA.

Aukenbl. Ctpoenune Moiekyl. Pusznueckue cpoicTsa. M3oMmepus: yrieponHoil Lemnw,
TIOJIOKEHUSI KPaTHOM CBSI3M, yuc-, mpanc-uzomepus. HomeHnknarypa. XuMHYECKHE CBOMCTBA:
peakUuu OKHUCICHUS, IPUCOCIMHEHHMs, nonumepusauuu. Illpasuno B. B. Mapkosenukosa.
CniocoObl omy4eHus STUIIEHA B 1a00paTOPUH U TPOMBILIUIEHHOCTH.

Auaxkagumenbl. Crtpoenue. @Pusznueckne M XUMHUYECKHe cBoWcTBa. IIpuMeHenue
ankagueHoB. Harypaibnsiii kaydyk. Pe3una.

Aaxkunbl. Crtpoenue wMonekyl. Pusndeckue M XUMHUYECKME CBOMCTBa. Peaknum
npucoennHeHus u 3amenieHus. [lomydenue. [Ipumenenue.

Apomaruyeckue yriesogopoabl (apennl). benszon u ero romonoru. CrpoeHue,
¢uznyeckue CBOMCTBA, M30MEpHUs, HOMEHKJIarypa. XUMHUECKHe cBOMcTBa OeH3osa. ['omonoru
6enzona. OCOOCHHOCTH XMMHUYECKHMX CBOWCTB TOMOJOroB O€H30j7a Ha MpHMEpe TOIyoua.
[TpumeHneHue GeH305a U €ro TOMOJIOTOB.

I'eneTnueckas CBA3b yIIIEBOLOPOIOB.

IIpakTuyeckas padora Ne 1. [lonydeHne sTuneHa U U3y4eHHE €ro CBOMCTB.

JdemoncTpanun. 1. OmnpeneneHne OTHOCUTENBHOM IIJIOTHOCTM METaHa IO BO3AYXY. 2.
OrnpeneneHne KaueCTBEHHOIO COCTaBa METaHa Mo MPOAyKTaM ropeHus. 3. Pa3noxenue Merana B
UCKpOBOM paspsae. 4. B3pelB cmMecu MmeraHa ¢ Bo3ayXxoM. 5. OTHoLIEHUE MNpeneIbHBIX
YIJIEBOJOPOJIOB K PACTBOPY NMEPMaHraHara Kaius, Ienode u kuciot. 6. [openue stunena. 7.
B3aumopeiictBue atmineHa ¢ OpomMHOU Bojoil. 8. B3ammopeiicTBue 3TuUlieHa C PacTBOPOM
nepMaHranara kaiaus. 9. [lonydyenue anerunena kapouaaeiM criocodom. 10. [openue aneruneHa.
11. BsaumoneiicTBue aneruneHa ¢ OpoMHOM Bomoi. 12. BzaummopelicTBue aimeTuieHa c
pacTBOopoM nepMaHranara kaiaus. 13. ben-3on kak pactBoputens. 14. OTHomeHue OeH3ona K
O6pomHoii Bome. 15. OtHomeHue OeH301a K pacTBOpy MepMaHraHara kanus. 16. Topenue
oenzona. 17. OKucieHune Tomyosa.



JlaGoparopHubie onbIThl. 1. M3rotoBieHue wMozeneil MOJEKYNl YIIe-BOJOPOAOB. 2.
N3yueHne CBONCTB MPUPOAHOTO KayuyKa

Paznean |11, Ilpou3BoaHbIe yIiieBOIOPOI0B

Cnuptel. Krnaccudukanmsi, HOMEHKIATypa U U30Mepus CcOuproB. llpenenbHble
OJTHOATOMHBIE CIIUPTHI. [OMoNOrnueckuii psja, crpoenue u ¢usuueckue cBoicTBa. BogopoaHas
CBsI3b. XUMHUYECKHE CBOMCTBA. [lonydueHne u mpuMeHeHUe CIIUPTOB.

Mmuoroaromuble cniupThl. Kiaccuguxayus, HomeHkiamypa u uzomepus. ITUICHIINKOIb
u mmiepud. CocraB, crpoeHue. Dusnueckue u xumuueckue cpoiictBa. [lomyuenue u
npuMeHeHre. KauecTBeHHbIE peakliMi Ha MHOTOAaTOMHBIE CIIUPThI. Chupmsl 8 JCU3HU Yel08eKd.
Cnupmul u 300posbve.

®enouibl. DeHO: COCTaB, CTPOCHUE MOJEKYNbI, (U3MUECKHEe U XUMUYECKHE CBOICTBA.
[Tpumenenue GpeHona u ero coeuHeHn. X TOKCHYHOCTB.

Hemoncrpaumu. 1. CpaBHEHHE CBOWCTB MPEACIbHBIX OJHOATOMHBIX  CIMPTOB
(pacTBOPUMOCTH B BOJI€, TOPEHUE, B3aUMOJICHCTBUE C HaTpueMm). 2. BzaumopeiicTBue 3TaHoa ¢
O6pomoBogoponoM. 3. B3aumoneiictBue rauiepuHa ¢ Harpuem. 4. PacTtBopumocTh (heHona B
BozZie. 5. BzammogeiicTBue pacmiaBieHHOTo (eHona ¢ HarpueM. 6. BwiTecHeHue Qenona u3
deHonsATa HATPUs YrolbHOHM KucIOTOW. 7. B3aumoneiictBue ¢deHoma ¢ pacTBOpOM XJIOpuia
xenesa (I11) u 6pomHOI BOAO.

JlaGoparopuble onbIThl. 1. Peakuusa okuciaeHus aTuinoBoro crnupra okcugom meau (1I). 2.
PactBopenue muuepuna B Boje. 3. B3auMmonelicTBue TIHMIIEpHHA CO CBEXEOCAXKIEHHBIM
ruapokcusiom meau (II). 4. B3aumonelictBue ¢eHona ¢ OpoMHON Bomou. 5. B3zammopeiicTBue
(deHoa ¢ pacTBOPOM IIEJIOUH.

AJbieruibl M KeTOHbI. XapaKTepUCTHKA ajbJCTHI0B M KETOHOB ((yHKIMOHAIBHAS
rpymma, obmas ¢opmyna, npencraBurenn). Knaccudukanus anpaerunon. [omonoruyeckuit pss
IpenenbHbIX  anpaeruaos. Homenkimarypa. ®dusmyeckue CBOKWCTBA. XHWMHYECKHE CBOMCTBA!
peaKklUUu OKHUCIICHUsS, NMPUCOEIUHEHUS, IMOJMKOHJAeHcauuu. PopMaiabIerul U aleTalbAeru/I;
MOJTyYEHUE U IPUMEHEHUE. AYemoH KaK npeocmasumeinb KenoHos.

KapoonoBbie kucaorbl. Kiaccupukarmss KapOOHOBBIX  KUCIOT. OJIHOOCHOBHBIC
HACBILICHHbIE KapOOHOBBIE KHCIOTBI: TOMOJIOTUYECKUH psJl, HOMEHKJAarypa, CTpPOCHHUE.
dusnueckue W XMMHUYECKHE CBOHCTBa KapOOHOBBIX KHCIOT. IlpuMeHeHne u moiydyeHue
KapOOHOBBIX KUCIIOT.

Kparkue cBeneHHs 0 BBICIIMX KapOOHOBBIX KHMCJIOTax: MaJbMUTHHOBOM, CT€apMHOBOHN M
oslenHOBOM. Pactipoctpanenune B npupose. CBolicTBa U mpuMeHeHne. Maia.

Choxnbie 3¢upbl. CoctaB U HoMeHKIarypa. dusnueckne M XUMHUYECKHE CBOICTBA.
I'maponus cnoxHbIX 3¢upoB. PacnipocTpaHeHue B Ipupoie U NPUMEHEHHE.

I'eHeTnueckas CBsI3b YIJIEBOJOPOAOB, CIIUPTOB, AJIbJIETUI0B U KAPOOHOBBIX KHCIIOT.

IIpakTuyeckas padora Ne 2. [lomyuyeHue ykCyCHON KUCIIOTHI U U3y4yeHUE €€ CBOICTB.

Jemoncrpauuu. 1. BzanmoneiictBue ¢opmanpiaeruia ¢ aMMUauHbIM PacTBOPOM OKCHA
cepebpa u ruapokcumom wmemau (II). 2. KavecTBeHHas peakiuds Ha albJIETHABI C
bykcuHcepHucTOM KucioToil. 3. IlomyueHne yKCycHOTO alipleTHja OKHMCJIEHHEM 3TaHona. 4.
I'maponus Mbwia. 5. OTHOLIEHUE OJIEGMHOBOW KHUCIOTBI K OpoMHOM Bome. 6. OTHoleHue
OJICMHOBOW KHCJIOTBI K pacTBOpYy mepMmaHraHara kamus. 7. Ilomydenue crnoxkHoro sgwupa.
Jladoparopubie onbIThl. 1. Oxucienue 3tanona okcugoMm meau (I1). 2. Okucinenne ampaeruaa
runpokcuiom menu (II). 3. Peakuus cepedpsiHoro 3epkaina

Amunbl. Knaccugukanus, cocras, uzomepus 1 HOMEHKIATypa aMUHOB. [ oMonorndyeckuii
psan. Ctpoenne. Ou3nvecKne U XMMUYECKHE CBOWCTBA aMMHOB. [IprMeHeHne aMMHOB. AHWINH
— MPEACTAaBUTENb apOMATUYECKUX aMMHOB. CTpoeHne MoseKkyinbl. PU3n4ecKue U XUMHUYECKHE
CBOMCTBA, KauecTBeHHas peakuus. CrocoObl NOIydeHUs. Apomamuueckue 2emepoyuriuieckue
coedunenusi. Tlupuoun u nuppon: cocmas, cmpoenue MONeKyl. 3HaueHue amMuHos.
Tabakoxypenue u HapKOMAHUsL — Y2PO3a HCUSHU YETI0BEKd.

IIpakTnyeckass padora Ne 3. PemeHue SKCIEpUMEHTANBHBIX 337ad 10 TEME



«XHUMHUYECKHE CBOUCTBA OpTraHUYCCKUX BCIICCTB U KAUCCTBCHHBIC PCAKIIUU HA HUX).

Hemoncrpauuu. 1. Ilomydenue MerwinamuHa, €ro TOpeHUE, MOATBEPKICHHUE IIEIOYHBIX
CBOWMCTB pacTBOpa M CHOCOOHOCTH K oOpasoBanuto cojeir. 2. IlomydeHue Kpacutemns
AQHWJIMHOBOTO YEPHOTO U OKPAILIMBAHUE UM XJIOMKOBON TKaHH.

Paszgea V. BenrecTBa ;KUBBIX KJIETOK

Kupsl. XKupsl — TpUnIMIEpuabl: COCTaB, (PU3MUECKUE U XUMHUECKHUE CBOMCTBA KHPOB.
Kupul 6 ocuznu wenosexa u uenogewecmea. Kupul Kak numamesbHble 6eujecmsd.

JleMoHcTpanus. PacTBOPUMOCTD )KUPOB B PACTBOPUTEIIAX PA3IIMUHON IIPUPOJIBI.

JlaGoparopHblii onbIT. PACTBOPUMOCTE )KMPOB B BOJE U OPraHUYECKUX PACTBOPUTEIAX

YraeBoabl. Obpazosanue yeneeooos 6 npoyecce ¢pomocunmesa. Kiaccudukanus
yrineBofoB. [moko3a: ¢Qusmueckue cBoiictBa. CTpoeHHWE MOJEKYNbI: ajbJACTHIHAs U
nukinuueckue ¢popmel. Gusnueckue U XUMHUECKHe cBoiicTBa. [IpupoHbIe HCTOUHUKH, CIIOCOOBI
MONTyYeHUs] U mpuMeHeHus. Ppykmosa. Pubosza u Oesoxcupubosa. llpeBpalieHne TITIOKO3bI B
opranusme uenoBeka. Caxaposa. Haxoxnenue B npupone. buomornueckoe 3nauenue. Cocras.
Odusnueckne U xumudeckue cpoiictBa. Kpaxman. Crpoenue, cBoiictBa. PacrpocTpanenue B
npupoze. [Ipumenenue. Llenntono3za — npuponnsiii nonumep. Cocras, CTPyKTypa, CBOMCTBA,
HAaXO0XJICHHE B MPUPOJIEC, MPUMEHEHHE. HUTpAThI 1 alieTarsl LEIUTIOJIO3bL: NOTYYEHUe U COUCMEA.
[Ipumenenue.

JemoncTpauuu. 1. Peakuus cepeOpsiHOTO 3epKajia ¢ paCTBOPOM IIIIOKO3bI. 2. OKHUCIICHHE
mmoko3bl TrapokcuaoM meaw (II). 3. I'maponu3 caxaposel. 4. ['maposiu3 MEIUTIOI03BI. 5.
HurtpoBanue 1emironossl.

JlaGoparopubie onbiTbl. 1. B3auMmonmeicTBHE TIVIIOKO3BI CO  CBEKEOCAXKIEHHBIM
ruppokcugom menu (II) mpu OOBIMHBIX YCIIOBHSIX M TpH HarpeBaHuu. 2. BsammoneiictBue
caxapo3ssl ¢ ruapokcuaom meau (1) mpu oObuHbIX ycnoBusix. 3. B3aumogeiicTBue kpaxmana c
ronom. 4. I'maponus kpaxmania.

AmuHokucaoTel. Ilentuasl. benku. CocraB, crpoeHue, HOMeHKIarypa. M3omepus.
I'omonoruueckuil psax aMUHOKUCIOT. Du3nueckrue U XUMUYECKUE CBOWCTBA. J[BOWCTBEHHOCTH
XUMHYECKUX peaknuil. Pacnpoctpanenue B npupoae. [IpuMeHeHne n nojydeHrne aMMHOKHUCIIOT
B JIaOOPATOPHH.

IIpakTuyeckas padora Ne 4. [IpurotoBneHnre pacTBOPOB OEITKOB U BHITIOJIHEHHE OIBITOB
C HUMH.

IIpakTuyeckas padora Ne 5. Pemienue skcniepuMeHTaNbHbBIX 33/a4 110 Teme «BemecTBa
JKUBBIX KIIETOK).

JemoncTpanum. 1. PactBopenue u ocaxzaenue OenkoB. 2. [leHarypauus OenkoB. 3.
LIBeTHBIE peakuu OEIKOB.

Beakn. Kiaccudukanus O€IKOB 1O C€OCTaBy M IMPOCTPAHCTBEHHOMY CTPOCHHMIO.
[IpocTtpancTBeHHOE cTpoeHHE. PU3NYECKUE U XUMHUUYECKHE CBOWCTBA. KauecTBeHHBIE peakuuu
Ha Oenku. ['unponus. CunTe3 OesKOB.

HyxnenHnoBbie kucioTel. IIoHATHE 0 HYKIEMHOBBIX KACI0TaX KaK IPUPOAHBIX MOJIMMEpax.
PHK u JIHK, ux MecroHaxoxJeHHE B XKHBOW KIeTKe W Ouomormdeckue ¢yHkmuu. OOImue
npenctasienus o crpykrype JAHK. Ponb HykiaenMHOBBIX KHCIOT B OMocuHTe3e Oenka. Mcmopus
omxpwimus cmpykmypul JJTHK. Coepemennvie npedcmasnenus o ponu u pynkyusax JHK.

Paznen V. Oprannveckasi XuMusl B )KM3HM YeJIOBeKa

IIpuponnbie ucroyHMKH yriaeoaoponoB. Hedts u Hedrenmpomyktel. dusmueckue
cBoictBa. CmocoObl  mepepabotku HedTu. Ileperonka. Kpekunr tepmuyeckuii u
KatanuTuyeckuil. Koxcoxumuueckoe npouzeoocmeo. IIpupoanblil 1 MONYTHBIN HEPTSIHON rasbl,
UX COCTaB U MCIOJIb30BAHKUE B IIPOMBILIJICHHOCTH.

Jemoncrpanus. Komtekuus «HedTs 1 HeQTEnpoyKTh».

JlaGoparopublii onbIT. O3HakomyieHHMe ¢ oOpa3namMu He(TH, KaMEHHOTO YIS H



IPOIYKTaMU MX TepepadoTKu

Monumepsl W mnoauMMepHble Marepuajbl. OOmMe TOHATHS O CHHTETHYECKUX
BBICOKOMOJIEKYJISIDHBIX COCTUHEHUSIX: TTOJIMMEDP, MAKPOMOJIEKYla, MOHOMED, CTPYKTYPHOE 3BEHO,
CTENeHb NOJIMMEpH3alnu, TreoMeTpuueckas (opma makpomonekyn. CBoOiCTBa HOJIMMEPOB.
Knaccudukanus nonumepon. Peakiuu nonuMepusanuu U nojdukoHaeHcanuu. CHUHTETHYECKHE
Kay4yKH: M30MPEHOBBIN, OyTaJMeHOBBIM U AUBUHWIOBBIA. CHHTETHYECKHE BOJIOKHA: alleTaTHOE
BOJIOKHO, JIaBCaH M KalpOH; IJIACTMACChI: MOJUATHUIICH, MOIUBUHIIXJIOPU], TTOTUBUHUICTHUPOIL
[TpakTHueckoe MCHOIb30BAHUE IOJIMMEPOB M BO3HMKIIME B PE3YJAbTare 3TOTO SKOJOTUYECKUE
npobsemsl. BropuyHnas nepepaboTka moaIuMepoB.

IIpakTyeckas padora Ne 6. PacnosnaBanue miactmacc.

IIpakTnyeckasi padora Ne 7. Pacno3HaBaHH€e BOJIOKOH.

Jemoncrpamun. 1. O0pasnpl miactmace. 2. OOpa3ibl CHHTETHYECKHX KaydyKoB. 3.
OOpa3upl CHUHTETUYECKUX  BOJOKOH. 4. CpaBHeHUE CBOWCTB TEpPMOIUIACTUYHBIX H
TEPMOPEAKTUBHBIX NOAUMEPOB. 5. [lenonumepusanus noiaucrupona. 6. I[lomyuenue Huteil us
CMOJIBI JIaBCaHa.

JlaboparopHublie omnbITbl. 1. l3yuyeHue CBOICTB TEpPMOIUIACTUYHBIX IOJIMMEPOB. 2.
OTHOLIEHHE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KuCIOT W wenodeil. 3. PacrmuaBienue
KallpoHa U BBITATMBAHUC U3 HET'O HUTEH

3amuTa OKpyKawileid cpeabl OT BO31eiiCTBUS BPeIHbIX OPraHUYeCKMX BelIEeCTB.
XuMHYecKasi SKOJIOTHUS KaK KOMIUIEKCHAs HayKa, M3ydarolasi COCTOSHUE OKPYXKAIOIIeH Cpesbl.
3amuTa OKpYXKAaIOLIEH cpeabl OT 3arpsA3HSIONIET0 BO3IAEMCTBHS OPraHUYECKHUX BEILECTB.
CniocoObl yMEHBIICHHUS HEraTUBHOTO BO3JECHCTBUS Ha MPUPOAY OPraHUYECKUX COSAMHEHUN.

11 knace
Tema 1. BaxkHejiline NOHATUS M 3aKOHbI XUMHUU
Xumnueckui aneMeHT. M30Tombl. 3aKOH COXpaHEHHUsI MAcChl BEILIECTB, 3AKOH COXPaHEHUs U
MIPEBPAIICHUS YPHEPTUU ITPU XUMHUECKUX PEAKIIHIX, 3aKOH MTOCTOSIHCTBA COCTaBA.
KJ1acCU(UKalMs HEOPraHUYECKUX BEILIECTB.
Tema 2. Teopusi crpoenus atoma. I13 u IICXI .U.MenaeneeBa
BaxkHelilve MoHATUA U 3aKOHBI XUMUHU.
Atom. M3oTonel. AToMHBIE opOuTanu. Pacnipeenenne s3MeKTpOHOB MO OpOUTATISIM.
DekTpoHHAas KOH(PHUTypalus aToMOB. BalleHTHBIE 37IeKTPOHBI. S-, p-,d-, f- s1eMeHTHI.
3aK0oH COXpaHEHUsI MaCcChl, 3aKOH MOCTOSIHCTBA cocTana. [lepuoaudeckuii 3aK0H 1
nepuoanueckas cucrema J[.M.Menneneesa. [IpuHIun 3anoaHeHus 3I€KTPOHAMU aTOMHBIX
opOuTaeil.
JemouncTpanusi. Monenu aToMoB 1 MoJieky, Tabnuna «[leprogudeckas cucremay.
Tema 3. CtpoeHue u MHOTooOpa3ue BeecTBa (34).
Xumuueckas cBa3b U €€ Buabl. KoBaneHTHas CBsA3b, €€ pa3HOBUJAHOCTU U MEXaHU3MBbI
o0pa3oBaHus. DIEKTPOOTPHUIIATENHHOCTh. BaienTHOCTh. CTenens okucienus. [ ubpuanzamus
aTOMHBIX opOuTanei. [IpoctpancTBeHHOE CTpoeHHe MoeKky. MoHHas cBsi3b. MeTandeckas
cBs3b. Bogopoanas cBsi3be. Kpucrammuueckue pemeéTku U ux TUnbl. [[puarHbl MHOr000Opas3ust
BEILECTB.
Jemonctpanusa. O6pasipl BemecTB. Moaenn MONIeKyII, KpUCTAUTMYECKUX PEIIETOK.
Tema 4. Cmecn u pacTBOpbI BeiecTs (44).
YucTsle BemecTa 1 cMecH. PactBopbl. PacTBOpEI 251eKTpOIUTOB. J(HCIIEpCHBIE CHCTEMBI.
KonnouHueie pacTBOpHI.
Hemoncrpaums. [{luctiepcHble cuctembl. VICTUHHBIE U KOJUTOMIHBIE PACTBOPHI.
IIpakTuyeckas padora Nel. [IpuroroBieHue pacTBOpOB 3a/laHHON KOHLIEHTPALIUU.
Tema 5. Xumunueckue peakuuu (94)
Knaccudukanus XuMHIECKUX peakliuii B HEOPraHWUYECKOW U OPTraHNYECKON XUMUHU.
OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.
CKopocThb peakiuy, e€ 3aBUCUMOCTh OT pa3nudHbIX GakTopoB. Karamus.



OO6paruMocTh peakunii. XUMHYECKOe paBHOBECHE U crioco0bl e€ cmerenus. [Tpunnun Jle-
[atense.

Teopus 3JEKTPOIUTHUECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOINUThL. CTEreHb U
KOHCTaHTa Juccoluanuy. Peakiuu HOHHOro oOMeHa B BOAHbBIX pacTBopax. MIHIUKaTOPBHI.
I'maponns opraHu4eCcKuX U HEOPraHUYECKUX COCUHEHUN.

JemoncTpanun. ONbITHL, OTPAKAIOIUE 3aBUCUMOCTh XMMUYECKHUX PEAKIIUHA OT IPUPOABI U
U3MEJIBYECHUS BEUIECTB, OT KOHLIEHTPALUH PEAruPyIOLINX BELIECTB, OT TEMIIEPATYPBHI.

Cxema 251eKTpoauTHIecKo nucconuanuy. Cxema yCTpoicTBa rajlbBaHM4eCKOIO DJIEMEHTA.
3aKOHOMEPHOCTH MPOTEKAHMSI peaKiuii oOMeHa.

JladopaTropHble onbIThl. 1. BausHue paznnyHbix (aKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITUH.
2. OmnpeneneHye peakuu Cpeibl yHUBEPCAIbHBIMU UHAUKATOPAMH.

3. 'maponus conen.

IIpakTnyeckas padora Ne2. PemieHue skcriepuMeHTaIbHBIX 33/1a4.

Tema 6. Mertasubl (54).

Mertasmibl. XapakTepUCTHKA 3JIEMEHTOB U MPOCTHIX BEIIECTB. MeTasibl TIaBHBIX U TOOOYHBIX
noarpynn [lepuonndeckoil CHCTEMBI XMMUYECKHX 3J1EMEHTOB. OKCHIBI ¥ THIPOKCHIBI JKENE3a,
Mean, xpoma. OOIIHe CriocoObl OMyYeHUsT METAIUIOB. DNeKTpoiu3. CIuiaBbl.

JemoncTpanuu. O6pasipl METAIIOB, UX OKCHJIOB, HEKOTOPBIX cosei. Jloka3aTenbcTBO
amdoTepHOCTH amoMuHMs. B3anMoneiicTBue xenes3a ¢ kucinopoaom. OOpas3isl Meu, JKenesa,
XpoMa U UX COEIMHEHUH.

BsanmopelicTBie Meau u jkenesa ¢ kucioramu. [lorydeHue ruipoKCuaI0B Meii, XpoMa 00pasiisl
CIUIABOB M M3JICTHI U3 HUX. DIIEKTpoJu3 pactBopa cyibhara meau (11).

IIpakTuyeckas padora Ned. PemieHue skciepuMeHTalIbHbIX 33/1a4.

Tema 7. Hemerannl (34)

Hewmeramnsl. XapakTepucTrKa 3JIEMEHTOB U ITPOCTHIX BEIIECTB. BOIOPOIHBIE COEIMHEHNUS
HEMETAJIOB, OKCUBI HEMETAIUIOB, KUCIOPOJOCOAEPKAIINE KUCIOThI, OKUCIUTEIbHBIE CBONCTBA
A30THOM M CEPHOM KHCIIOT.

JemoncTpanuu. OOpa3ubl HeMeTau10B. Moieny KpUCTaNIMYEeCKUX peIéToK Hoa, anMasa,
rpaduTta. Ilomydenue aMMuaka u XJIOpoBoZOpoaa. PacTBopeHue ux B BOj€, 10Ka3aTEIbCTBO UX
KHCJIOTHO-OCHOBHBIX CBOMCTB. CKMraHue yriid U cepbl B kuciopoze. OnpenencHue XuMU4eCKuX
CBOMCTB IIPOJYKTOB Cropanus. B3zanmoaencTere KOHIIEHTPUPOBAHHOM CEpHOM,
KOHIIEHTPUPOBAaHHOMN M pa30aBIEHHOM a30THOM KHCIIOT C MEAIbIO.

Tema 8. Kinnaccupukanusi 1 B3aMMOCBSI3b OPraHU4ecKUX M HEOPraHNYEeCKUX BelecTB(24)
ITpocTeie u crokHbIe BemecTBa. OpraHM4ecKre 1 HEOPraHUYECKUE BEIIECTBA.

IIpakTuyeckas padora Ned. PerieHne skciepuMeHTalIbHBIX 33/1a4.

Tema 9. IIpon3BoACTBO M IPUMMEHEHHE BEIECTB M MATEPHAJIOB (24)

beITOBas XuMuUeckasi TpaMOTHOCTh: YMEHHE YUTATh MapKUPOBKY U3JIEIHUN MUIIEBOM,
(bapmarieBTHYECKON U JETKOI MPOMBIIIUIEHHOCTH, COOJII0/IEHHE MHCTPYKIUI MO0 TPUMEHEHUIO
PUOOPETEHHBIX TOBAPOB.

[Tpon3BoiCTBAa XUMHUECKON IPOMBIIIJIEHHOCTH, OOIIMEe HayYHbI€ PUHIIMIIBI.

Hcnonb30BaHne NPUPOIHBIX PECYPCOB, TPOU3BOJICTBO CBEPXUUCTHIX BEIIECTB. XUMUYECKOE
3arpsI3HEHUE OKPYKAIOIIEN CPEIbl U €0 MOCIEICTBHS.

Tema 10. Metoabl nmo3Hanusi B Xumuu (24)

MeTo/1bl SMIIUPUYECKOTO U TEOPETUYECKOTO MMO3HAHUSA. XUMUUECKUH SKCIIEPUMEHT.

[IporpamMma peanu3oBaHa B yuyeOHMKaxX XHMHH, BBIMYIIEHHbIX W31aTenbCKUM LEHTPOM
«Benrana-I'pad»:

* Kysnenosa H. E., I'apa H. H. Xumus. 10 xnacc (6a30Bblii ypOBEHbD);

* KysnenoBa H. E., JIéskun A. H., lllaranoB M. A. Xumus. 11 knacc (0a30BbIil ypOBEHB).

Hcnonvzosanue IIEKMPOHHbBLX 06pa3oeame.rtbublx pecypcoe



B Hacrosmiee Bpems ans memaroroB M oOydaromiuxcs paspa®oTaHsl  (enaepanbHble
MOpTaibl, CONAEpKaIllMe OJIEKTPOHHbIE 00pa3oBaTeibHbIE PECYpChl, OTBEYAIOIINE BCEM
TpeOOBaHUSIM COBPEMEHHOTO Tpoliecca 00pa3oBaHMUs.

1. http://fcior.edu.ru — ®enepanpHbIil HEHTP HHPOPMAITHOHHO-00Pa30BaTEIBHBIX PECYPCOB
(manee — ®LHMOP) comepXuUT KOMIEKIUIO SIEKTPOHHBIX 00pa30BaTelIbHBIX PECYpCOB HOBOTO
MOKOJICHUS.

2. http://school-collection.edu.ru — Enunas xomiekiusi 1udpoBbIX 00pa3oBaTEIbHBIX
pecypcoB (nanee — EK IIOP) comepxut pasHooOpa3Hbie ydeOHbIE MaTepHabl B JICKTPOHHOU
dopMe — TOKYMEHTBI, IPE3EHTALINH, HIEKTPOHHBIE TaONUIIbI, BUICO()pPAarMeHTHl, aHUMAIUOHHBIE
POJIUKU U JIp.

3. http://college.ru/himiya/ — OTkpbIThIid  KOUIEIK: XUMHS HMHTCPHET-TIPOSKT IS
NYCTAHIIMOHHON ITOArOTOBKHU K caaue EI'D.

4. http://him.1september.ru — I'azera «Xumus» u3narenbekoro aoma 1-ro cenrsops. Caitr
«1 uny Ha ypok XumMun». Marepuaisl K ypoKy.

5. http://school-sector.relarn.ru/nsm/ — Xumust uis BceX: WIUTIOCTPUPOBAHHBIC MaTEPUAIIBI
1o O0IIeH, OPraHMYEeCKONW U HEOPTaHUYECKON XHUMHUH.



3. TemaTH4eckoe NJIAHHPOBAHHE
[TnanupoBaHNEe COOTBETCTBYET aBTOPCKOi mporpamme no xumuu Kysnerosa H. E. (Xumus:
pabouas nmporpamma: 6a30Bbiit ypoBens : 10— 11 kmaccw / H. E. Ky3nenosa, H. H. T'apa. — M.

Benrana-I'pad, 2017. — 68 c.)

10 xknacc
Tema KosmuectBo | Koa-Bo Koa-Bo
4yacoB NPAKTHYECKUX | KOHTPOJIbHBIX
padoTr padort
BBeneHne B OpraHn4eckyro XuMuio. 2 0 0
Teopus cTpOCHUST OpraHUIECKUX 2 0 0
COEMHEHUH .
OcoOCHHOCTH CTPOCHHUSI M CBOMCTBA 3 0 0
OPraHUYeCKHX COeIUHEHUM. Yx
KJaccuukanms.
Teopernueckre OCHOBHI, 4 0 1
KJ1accu(UKalus U 3aKOHOMEPHOCTH
MPOTEKAHUS PEAKINI OPraHUIeCKIX
COE€IMHEHUN
YrieBonopoibI. 16 1 1
CrupTsl, HeHOIBI 6 0 0
Anbaeruipl, KapOOHOBBIE KUCIOTHI U 9 1 1
CJIOKHBIE YPUPBI.
A3oTocoaepIKaliue opraHudecKre 6 1 0
COCJTUHEHMUSI.
BermecTBa )KUBBIX KJIETOK — JKHUPHI, 10 2 0
YTJICBOJIbI, AMUHOKHUCIIOTBI, OCIIKH.
Opranuyeckast XuMus B xku3HU yenoseka | 10 0 0
WTOroBBIN KOHTPOJIb 1 1
Peseps 1 0 0
Bcero: 70 5 4
11 kace
Tema KosnuectBo | Kos-Bo Koa-Bo
yacoB NMPAKTHYECKUX | KOHTPOJIbHBIX
padoTr pador
Baxuetimme moHATHS U 3aKOHBI XUMHH 2 0 0
Teopus crpoeHust aroma. 6 0 0
ITepuoauueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHYECKUX
anemenToB /.M. Menaeneena
CtpoeHre u MHOrooOpasre BeliecTB 7 0 0
CwmecH M pacTBOPHI BEIIECTB 9 2 1
XHWMHUYECKUE pEaKIUU 15 4 1
Mertanibl 6 1 0
Hemeramibl 5 1 1
Knaccugukarus u B3auMocBs3b 3 1 0
OpPTaHWYECKUX M HEOPTaHHICCKHUX
BEII[ECTB
[Tpon3BOCTBO M MPUMEHEHHE BEIIECTB | 7 0 0
Y MaTepUaJioB
MeTo bl TTO3HAHUS B XUMUU 3 1 0




HToroBbiii KOHTPOJIb 1 0 1
Pesepn 4 0 0
Bcero: 68 10 4







