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1.PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM JESTEJBHOCTH.

Jluunocmuvimu peyiomamamnu oﬁyuemm Aeaaomca:

v

v

v

YYBCTBO TOPJOCTHU 33 POCCHICKYIO HayKy, TYMaHHU3M, IMOJOXXUTEJIbHOE OTHOLIEHHE K TPYAY,
LENCyCTPEMIICHHOCT,

FOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalibHeiIIel 00pa3oBaTeNIbHON TPAeKTOPUU €CTECTBEHHO-
Hay4HOI'O HaIlpaBJICHUS,

YMEHHE YIPaBISATh CBOCH MMO3HABATEIBHON JESITETbHOCTHIO.

Memanpeomemnuvimu pe3yiomamamu A6AA0OMCA:

v
v

v

v
v

HCIIOJIb30BAHUE YMEHUN U HABBIKOB PA3JIMYHBIX BUJIOB ITI03HABATEIBHON JEATENBHOCTH,
WCIIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYaJIbHBIX OIEpalldi: aHalu3 U CHUHTE3, CpPaBHEHHUE,
0000111eH1Ee, CUCTEMATH3alMH1, BbIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H,

YMEHHUE OIpeNeiaTh LeIH U 3aJaud JesTEeIbHOCTH, BBIOMpATh CPEACTBA peaH3alMM ILeJIed |
IIPUMEHATH UX Ha IIPAKTUKE,

YMEHHE CaMOCTOSITEIIbHOTO MPUOOPETEHHS HOBBIX 3HAHUH, aHATN3a M OIICHKU HOBOI MH(OpMAaIHH,
WCTOJIb30BAHUE PA3TMYHBIX UCTOYHUKOB JJIS TIOTy4EHUs] HH(pOpMaIu.

Hpedmemnbmu pe3yiromamamnu A6JAAI0OMCa:

AN

(opMHpoBaHKE TEPBOHAYATILHBIX CUCTEMAaTU3UPOBAHHBIX IPEACTABICHUH O BEIIECTBAX, UX
MIPEBpAIEHHUSIX U MPAKTHYECKOM IIPUMEHEHUH; OBJIa/ICHIE TOHATHIHHBIM aIapaToM U
CHUMBOJIMYECKHUM SI3bIKOM XUMUU;

0CO3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XUMHYECKOW HAYKH KaKk 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUECKUX MIPEBPAILEHUI OPraHNnYeCKUX U HEOPraHMUECKUX BEIIECTB KaK
OCHOBBI MHOTMX SIBJICHMU )KUBOW U HEXKUBOU ITPUPOBL;

yri1yOJeHue NpeACcTaBIeHU 0 MaTepHaIbHOM €IMHCTBE MUPA;

OBJIa/ICHUE OCHOBAMH XUMHUYECKOW I'PAMOTHOCTH: CITOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTHBHO
OLIEHUBATh KU3HEHHbIE CUTYallUH, CBSI3aHHbBIE C XUMUEH, HaBbIKaMi 0€30I1aCHOT0 0OpalleHus ¢
BEIIECTBAMH, UCTIOIb3yEMBbIMHU B MIOBCETHEBHON KU3HM; YMEHUEM aHAJIM3UPOBATh U TUIAHUPOBATH
HKOJIOTHUECKU Oe30I1acHOe MOBEICHHUE B LENIAX cOepeXeHUs 30POBbsl U OKPYKAIOLIEH Cpe/ibl;
(dbopMHUpoBaHKE YMEHHI yCTAaHABINBATH CBSI3U MEX/TY pealibHO HAOII01aeMbIMU XUMUYECKUMHU
SIBJICHUSIMU U TIPOLIECCAMHU, IPOUCXOASIIUMH B MUKPOMUPE, OOBACHATH IPUUMHBI MHOT000pa3us
BEIIECTB, 3aBUCHUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBUCUMOCTH IPUMEHEHUS
BEIIECTB OT UX CBOWCTB;

MPHOOPETEHUS OMBITA MCIIOIB30BAHUS PA3IMYHBIX METOIOB H3YUYCHHUS BEIIECTB; HAOIIOICHHS 38 UX
IIPEBpAILEHUSIMU ITPU POBEIEHUH HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB C UCIIOIb30BaHUEM
J1a00paTOPHOTO 00OPYIOBAHMS U IPUOOPOB;

YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb PH OTPABJICHUAX, 0’KOTaX U IPYTUX TPaBMaXx, CBSA3aHHBIX C
BEIIECTBAMH U JJA0OPATOPHBIM 000PY/IOBAHUEM;

OBJIa/IEHUE NTpHEeMaMH paboThl C HH(pOpMAIed XUMUYECKOT0 COlep>KaHMsl, IPECTaBICHHOI B
pasHo gopme (B BUJIE TEKCTa, (popmyi, rpaduKkoB, TAOINYHBIX TaHHBIX, CXeM, poTorpaduii u ap.)
CO3JIaHHE OCHOBBI JJ1s1 POPMHUPOBAHUS MHTEPECA K PACIIUPEHUIO U YTIITyOJIEHUI0 XUMHUYECKUX
3HaHUH U BRIOOpA XUMHH KaK MPOQUIEHOTO MTPEeIMETa IPH Tepexo/ie Ha CTYIEHb CPETHETO
(mostHOTO) O0IIEr0 00pa30BaHMsl, a B JAIbHEHIIIEM U B KauyecTBe cepbl CBOE PO eCCHOHATbHON
NeSITeTbHOCTH;

¢dbopMHpoOBaHUE MPEACTABIECHUHN O 3HAaUEHUH XMMUYECKON HAYKH B PEILIEHUH COBPEMEHHBIX
HKOJIOTHYECKUX MTPOOJIEM, B TOM YHCIIE B TIPEAOTBPAIICHUN TEXHOTCHHBIX H SKOJIOTHIECKUX
Karactpog.

BbINyCKHUK MOJTYYHUT BO3MOKHOCTD HAYYUThHCH !

3HAMb XUMUYECKYIO CUMBOJUK)Y. 3HAKU XUMUHYECKUX IJJIeMEHMOE, d)OpMyJZbl XUMUYECKUX
eeulecmes, YpAaGHEHUA xwvzulteCKuxpeaKuuﬁ;

sadCHelUe XUMUYECKUe NOHAMUSL. eeuecneo, XUMUYeCcKul ajemennt, amom, mojexKyna,
OMHOCUmMelbHble AMOMHAA U MOJEKYIAPHAA MACCHL, UOH, KAMUOH, AHUOH, XUMUYECKAA C6413b,
ANeKmpoompuyameslbHoCnlb, 6AJIEKMHKOCNb, CMENEHb OKUCTEHUA, MOJIb, MAJIAPHAA MAcCCA, MOJZ}ZprZIZ
06b€M, pacmeopbl, 91EeKmpOoaumsl U HEIJIEKmMpPOJIUnbl, INEKmMpoauUmudecKal 0uccouuauuﬂ,



OKUCIUMENb U 60CCIMAHOBUMENb, OKUCIEHUE U 80CCAHO8NEHUe, MeNni1060U 3¢exm pearkyuu,
OCHOBHblE MUNbL PeaKyull 8 HeOP2AHULECKOU XUMUU,

— XapakmepHvle NPUSHAKU 8AHCHEUUUX XUMUYECKUX NOHAMULL,

— 0 CYWecmeosaHuu - 63aUMOCEA3U  MENHCOY  BANCHEUMUUMU XUMULECKUMU NOHAMUSMU,

— CMbICI  OCHOBHBIX 3AKOHO8 U MeOopuu XuMuu: aAmoMHO-MOLEKYIAPHASL Meopus, 3aKOHbl
COXpAaHeHUust Maccvl 6eujecms, NOCMOSIHCMEA cocmaesa, nepuooudeckuti 3akou [{. U. Menoeneesa

BbInyCKHUK HAYYHTCSI:

Ha3bIBaTh: xumuueckue snemenmyl, COCOUHEHUS U3YUEHHBIX KILACCO8 HeOP2AHUYECKUX 8EUeCmE;
opeaHuyecKue geujecmaa no ux Qopmyne: MemaH, SMaH, SMUieH, ayemuiet, Memanol, SMAHO, eIUYEPUH,
VKCYCHAsL KUCIOMA, 2NH0KO03d, Caxaposd.

OOBACHATD: PuU3ULECKUL CMBICT AMOMHO20 (HOPAOKOBO20) HOMEPA XUMUHLECKO20 d/IeMEeHMd, HOMEPO8
2pynnul u nepuooa 6 nepuoouyeckoul cucmeme [.U. Menoeneesa, Kk KOmopuvim 21eMeHm NPUHAOTIEHCUNL,
3aKOHOMEPHOCIU U3MEHEHUs CMPOEHUsL AMOMO8, C8OUCHE IIEMEHMO8 8 NPedeNax MAalblX Nepuooos u
2NIABHBIX NOOSPYNN, A MAKIHCE CEOUCMBA 00PA3YEMbIX UMU BLICULUX OKCUOO8,

CYWHOCMb  npoyecca  dNeKMPOIUMUYEcKoll  OUCCOYUayuU U peakyuti UOHHO20 0OMeHA

XapakTepu30BaTh: XuMuueckue siemMeHmsl (0m 6000p0o0a 00 Kalbyus) HA OCHOBE UX NOJONCEHUS 8
nepuoouyecKoll cucmeme xumuueckux snemenmos /. U. Menoeneeéa u ocobennocmeti cmpoenus ux
amomos;
83AUMOCBA3b  MeNCOY COCMABOM, CMPOEHUEM U CBOUCNEAMU 8eUjeCms;

XUMUYECKUE CBOUCMBA OCHOBHBIX KIACCO8 HEOP2AHUUECKUX 8EUeCm8: OKCUA08, KUCIOM, OCHOBAHULL U
coeil.

Onpeaensite, KiIaccuGUIUUPOBATD; COCMA8 8ewecms no ux Qopmynam, 8aileHMHOCHb U CIeneHsb
OKUCTIeHUsL dIeMeHma 8 COeOUHEHUU,

BUO XUMUUECKOU C853U 8 COCOUHEHUSIX, NPUHAOTIEHCHOCMb GeUleCME K ONPe0eieHHOM) KAACCY COeOUHEHULL
MUNbL XUMUYECKUX PeaKyull,

B03MOJCHOCHb NPOMEKAHUS PEAKYULl UOHHO20 0OMEHA.

CocTaBiasiTb: cxembl cmpoenus amomos nepgwix 20 snemenmog nepuoouyeckoul cucmemol /1. 1.
Menoeneesa; ghopmynvl HeopeaHUUeCKUX COCOUHEHUL U3V UEHHBIX KIACCO8,

VPABHEHUsI XUMUYECKUX PeaKyull.

OO0pamaTbesi: ¢ xumuueckol nocyoou u 1abopamopHuiM 060py00saHuem. pacno3Hasams ONbIMHLIM
nymem. 2az000pasHule 8ewecmed. KUCiopoo, 6000P00, YeleKUCIblL 243, AMMUAK, PACBOPbl  KUCIOM U
wenouell N0 UBMEHEHUI0  OKPACKU UHOUKAMOPA, KUCIOMbL, Wel0YU U CONU NO HATUYUIO 8 UX PACMBOPAX
X0puo-, cyibgham-, KapOOHAmM-UOHO8 U UOHA AMMOHUSL.

BbIuMcasATB: Maccosyio 00110 XUMUYECKo20 d1eMeHma no Gopmyne coeOuHenUss;, Maccosyro 000
geujecmea 6 pacmeope,

KOJIUYeCmeo 6eujecmed, 00vem Wil Maccy eujecmsa no KoIuuecmsy eeujecmed, 00vemy uiu macce
peazeHmos unu npooyKmos peakyuil.

Hcnonb3oBaTh npuodpeTeHHbIE 3HAHUA M YMEHHUSI B IPAKTHYECKOIi eI TeJIbHOCTH U MOBCEIHEBHOM
JKU3HH JIJI51:

be30nacHo2o 0bpaweHus ¢ 8ewecmeamu U Mamepuaiamu 8 NOBCEOHEGHOU HCUSHU U SPAMOMHO20 OKA3AHUSL
NepeoLl NOMOWU NPU 0HCO2AX KUCTIOMAMU U WeI0UaAMU, 00BACHEHUS OMOeIbHbIX PaKmos U NPUPOOHbIX
SAGNIEHUL, KPUMUYECKOU OYeHKU UHDOPMAyUU 0 8eujecmeaax, UCnOoIb3yemblx 6 Obiny.

2. COJEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTHU C YKASAHUEM
®OPM OPTAHMU3AIIMA U BUJTOB AEATEJIBHOCTMN.

PA3JIEJI 1 BEILIECTBO (5 gacoB)

Crtpoenue atoMa. Cmpoerue 31eKmpoHHbIX 000]104eK amomos nepavix 2() siemenmos nepuooutecKol
cucmemvl J[U. Menoeneesa. Cospemennvie npedcmasienusi 0 cmpoeHuu amoma. /[eudxcenue 31eKmpona 8
amome. Amomnas opoumans. IlocredosamenvHocms 3anoaHenUs JIEKMPOHHBIX 000I0YEK 8 AMOMAX.
OnexmponHvle u epaguueckue Gopmynvl amomos 1eMeHmos.

PaboTa ¢ TpeHMPOBOYHBIMH TECTaMU 10 TEME.
[lepnonueckuii 3aKOH U IEPUOINYECKAsI CHCTEMa XUMHUUYeCKuX dinemMeHToB (M. Menneneesa. [ pynnoi u
nepuoosl nepuooudeckoli cucmemol. Pusudeckuil cmMvlci NOPAOKOBO20 HOMEPA XUMUYECKO20 dNeMeHmd.



3axonomepHocmu uzMeHenus COUCME INEMEHMO8 U UX COCOUHEHUNI 8 C8A3U C NOJIOHCEHUEM 8
nepuoouUyecKoli cucmeme XUMU4eckKux 21emMeHmos. Xapakmepucmurka XuMuyecKux c80UCma 2J1eMeHmos
2NIABHBIX NOOSPYNN U NEPUOOUYHOCTIL UX USMEHEHUs 8 c8eme 2NeKMPOHHO20 cmpoeHus amoma. Obwas
Xapaxkmepucmuka 271eMeHma Ha OCHOBe €20 NOJIOJCeHUs. 8 nepuooudeckol cucmeme /. M. Menoeneesa.
Pabora ¢ TpeHUPOBOYHBIMU TECTaMU TIO0 TEME.

CtpoeHue BelecTB. Xumuueckas césa3b: KOBANIEHMHASL (ROAAPHAS U HENOJIAPHASL), UOHHAS,
Memaniuyeckas. Xumuueckas césasb amomos. Kosanenmuas céa3b u mexanusm eé obpasoeanus. llonapnas
U HenoJsipHas Kosanenmuas céasw. Ceoticmea KOBANeHMHOU C8A3U. DNeKMPOHHbLE U CMPYKIMYPHbLE
Gopmynvl ewgecms. Monnas ceazo u mexanuzm eé oopazosanus. Ceoticmea uonos. Memaniuueckas céssv.
[IpakTuueckoe 3ansatue. CocTaBieHUE 3JIEKTPOHHBIX U CTPYKTYPHBIX (OPMYJI BEILIECTB.

BaneHTHOCTh XUMHUYECKUX 371€MEHTOB. CTeneHb OKUCICHUS XUMUYECKUX JIEMEHTOB. Barenmusie
aneKkmpoHvl. Barenmuocmos. Banenmuvie 603modcnocmu amomos. CmeneHvb OKUCIeHUs.

[IpakTuueckoe 3ansatue. CocTaBieHUE 3JIEKTPOHHBIX U CTPYKTYPHBIX (OPMYJ BEIIECTB.

[Ipocteie u cnoxubie BemecTBa. OCHOBHBIE KJIAaCChl HEOPTaHUUECKHUX BeleCTB. Homenknamypa
Heopeanuyeckux coeounenuti. Knaccugurayus sewecma: npocmsie u C10dicHvle, MEMANbl U HEMEMAJLlbl.
Knaccugpurayus neopeanuyeckux sewjecms, ux eenemuveckas césizo. Homenxnamypa, kiaccugpuxayus
OKCUO08, KUCIOM, COlell U OCHOBAHUI.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

PA3JIEJI 2 XUMHNYECKAS PEAKIIUS (5 yacoB)

XuMudeckasi peakuus. Ycnosus u npusHaxku npomexkanusi XUMU4ecKux peakyui. Xumuieckue ypagHeHus.
Coxpanenue maccol geugecma npu xumudeckux peaxyusax. Quzuieckue u xumudecxue saenenuss. CpasHernue
NPU3HAKO8 u3uuecKux u Xumuueckux sgnenutl. Hanucanue ypagnenue xumuyeckux peakyuil, paccmanosxa
K03 puyuenmos. 3axon coxpanenuss Maccol 8eujecms.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMU TIO TEME.

Krnaccudukanus XuMHUUeCKUX peakluii Mo pa3iIndHbIM MPU3HAKAM: YUCTY U COCMABY UCXOOHBIX U
NOJIYUEHHBIX eUeCms, USMEHEHUIO CMeneHell OKUCIeHUSI XUMUYECKUX dJIeMEeHM 08, HO2JIOWEHUIO U
8b10EIeHUIO IHEPSULL.

Pa3znuunvle knaccugurayuu xumuueckux peaxyutl, npumepbsl.

PaGota ¢ TpeHHpPOBOYHBIMU TECTAMHU.

DNEKTPOIUTHI U HEAJIEKTPOIUTHL. KamuoHnvl u aHuoHbl. DNeKkmpoiumuyeckas OUccoyuayust KUciom,
wenoyel u conell (cpedHux). IneKmpoaumol U HeIIeKMpOoIUmsl. INeKmpoIUmuUdecKas OUCCoOyuayus 8
pacmeopax u pacniasax. Ponv 600b1 6 npoyecce snexkmporumudeckou ouccoyuayuu. Cmenens
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue ceoucmea KUCiom, cojieti U OCHOBAHULL 8 ceeme
meopuu NeKMpPOIUMULEeCKol OUCCOYUAYUU.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakiiuu nonHOro oOMeHa u ycioBus ux ocymiectBiaeHus. Cocmasnerue MOAeKYIAPHbIX U UOHHBIX
ypasHenuil. Ynpasicnenue na Hanucarue ypagHeHull peakyuii UOHHO20 0OMeHA.

OKHCIUTENEHO-BOCCTAHOBUTENbHBIC peakuun. Oxkucaiumens u eoccmanosumens. lIpoyeccol okucienus
u soccmanosnenusi. Cocmasnenue ypasnernuii OBP: memoo s1ekmporHo20 6ananca u memoo noiypeakyuti
(UOHHO-2]IEKMPOHHBLU MEMOO).

Ipaxmuueckoe 3anamue. Cocmasnenue ypaguenuii OBP memooom 31ekmporHo20 6ananca u memooom
nonypeakyui. Ynpascuenue Ha cocmasieHue ypagHeHUuli OKUCIUMENTbHO-860CCMAHOBUMEbHBIX PEaKyUll.

PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMUWM. IPECTABJEHUA

Ob OPTAHUYECKHUX BEHLIECTBAX
(13 uacos)

XHUMHYECKUE CBOMCTBA MPOCTHIX BEIICCTB METAIIOB U HEMETAUIOB. Xumuueckue c80UCmMea npoCcmuix
8ewecms-mMemailos WeioyHblX U uel0YH03eMelbHbIX Memaios, anomunus, dxceresa. Oowas
xapaxmepucmuxka memannos. Pacnonoscenue memannos 6 Ilepuoouuecroii cucmeme J{.U. Menoeneesa,
U3MeHeHUe UX C8OUCME N0 Nepuooam U cpynnam. INeKmpoxumudeckull psio HanpsiceHus Memaios.
Xumuyeckue ceoticmea memanios. Xapakmepucmuku wjel04HblX U Welo4HO3eMelbHbIX MeMAlos,
anoMuHus, sceneza. Xumuieckue ceolcmea npoCcmulx 8eujecms-HeMemaiiog: 6000pood, KUCI0pood,
2anozenos, cepul, azoma, pocopa, yenepooa, kpemuus. Obwas Xapakmepucmuxka Hememaios.
Pacnonoowcenue memannos 6 Ilepuoouueckou cucmeme J{.U. Menoeneesa, uzmenerue ux c8otcms no



nepuooam u cpynnam. Xumuueckue ceolcmea Hememaiios. Xapakmepucmuki 6000pood, KUCiopood,
2a102eH08, cepbl, azoma, gocgopa, yenepooa, KpemHus U UX COeOUHeHUII.

XUMHUYECKUE CBOMCTBA CIIOXKHBIX BEILECTB. XuMuuecKkue coUCmMEa OKCUOO08: OCHOBHBIX, AMGPOMEPHbIX,

Kkucniomuwix. Homenknamypa, knaccugpuxayus, xumudeckue ceoucmea u cnocoobl noay4eHuss OKCUOO08.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XuMu4ecKkue cBOMCTBAa OCHOBaHUN. Homenknamypa, kiaccuguxkayus, XumMuieckue ceoucmed u cnocoowl

NOJY4eHUss OCHOBAHUII.

PaGota ¢ TpeHupPOBOUYHBIMU TECTAMHU.

XUMHUYECKUE CBOMCTBA KUCHOT. Homenkiamypa, kiaccugurayus, XumuyecKue c80Ucmea u cnocoowl
NOJY4eHUs KUCIOM.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.
XuUMHYECKUE CBOMCTBA colie (cpennux ). Homenknamypa, kiaccugpukayus, xumuyeckue c80Ucmea u
CnOCcoObL NOYYeHUs COlel.
Pabora ¢ TpeHUPOBOUYHBIMH TECTAMHU.
B3anMOCBs3b pa3NMYHBIX KIJIACCOB HEOPraHWYECKUX BEIIECTB.
I'enemuueckas cés136 MedHcOy KIaccamu HeOp2aHUYecKux coeoOuHeHul.
IIpakmuyeckasn paboma. Buinonnenue ynpasxcnenuti Ha yenouxy npespauyeHui.

[lepBonavanbHble  cBedeHUss 00  opraHmyeckux BeuiectBax. Cocmae opeaHudeckux eujecms.
Ipuyuner mno2oobpasus opeanuyeckux seuwjecms. Ilpeocmasnenue o pa3eépHymoul u COKpauéHHoll
CMPYKMYpHOU popmyie opeanuueckux sewecms. Ponb opeanuueckux eewyecms 6 npupooe u HusHu
yenoeexa.

YreBoaoposl MpeieibHble U HelpeAebHbIe: MeTaH, 3TaH, 3TUJICH, alleTHIICH.

Cocmas u HomeHnkamyp y2ne6000po008 pada Memana. XumudecKue c8ouUCmaa npedebHbulX Y2i1e6000P0008
(na npumepe memana). Cocmas u HOMEHKIAMYP HENPeOeslbHbIX Y2lle8000P0008 POa YMULEHA, UX
Gusuueckue ceoticmsa. Xumuyeckue c80UCMBA HENPEOETbHBIX Y2le8000p0008 (Ha npumepe MuieHa).
Peaxyuu nonumepuzayuu u gvicokomonexyisipuvie sewjecmsa (noaumepol).

Kucnopoacoaepxaiiue BemecTsa: CIUPTH (METaHOJI, 3TAHOJ, TJIUIEPHH ), KApOOHOBBIE KUCIOTHI (YKCYCHAs
u creapuHoBasi). [lonamue o ¢pynkyuonanvrot epynne. Cocmas, HOMeHKIamMypa, uzuyeckue u Xumuieckue
ceoticmea cnupmos. llpeocmasnenue 0 MHO20AMOMHBIX CRUPMAX HA npumepe enuyepuna. Ilpeocmasnenue
0 KapOOoHO8bIX KucIiomax u peaxyuu smepuguxayuu. Kapbonosuvle xucromsi. Pusuueckue u xumuiecxkue
CBOUCMBA YKCYCHOU KUCTOMbL, €€ npuMeHeHue.
buonorudecku BaKHbIE BELIECTBA OCIKH, JKUPBI, YIIIEBOAbL [loHamue o crodcHwvix a¢hupax. Kupwi. Cocmas
MOJIEKYI1 HCUpPO8, Ux uzuueckue ceolicmsa u npumenenue. buonocuueckas gynkyus scupos. Yeneeoowi, ux
cocmas, husuyeckue c8oUCmMea, HaxoxHcOeHue 8 NpuUpooe, NPUMeHeHue U OUOIo2UecKas poib.

PA3JIEJI 4 METO/bI IIO3HAHMS BEIIECTB U XUMHWYECKHNX SABJIEHUM.
OKCHHEPUMEHTAJIbBHBIE OCHOBbI XUMHWHU (6 yacos)

[IpaBuna 6e30macHOil paboTHI B IKOJIBHOM J1abopaTopud. Jlabopamopras nocyoa u obopyoosarue.
Pa3zoenenue cmecetl u ouucmra sewgecms. Ilpucomosnenue pacmseopos. Onpeoenenue xapaxmepa cpeobvl
pacmeopa KUciom u ujenoyei ¢ NoMowbio uHoukamopos. Kauecmeennvie peakyuu na uonsl 6 pacmeope
(x10puo-, cynvgham-, KapOOHAM-UOHbL, UOH AMMOHUS).

[Tomy4yenne ra3000pa3HbBIX BEMECTB. KauecmeaenHvle peakyuu Ha 2a3000pasuvie geujecmaa (KUciopoo,
8000p00, Y2NeKUCTbIL 243, AMMUAK).

[IpoBenenue pacueToB Ha OCHOBE GOpPMYJ U ypaBHEHMH peakiuil. Peenue 3aaay.

Buviuucnenus maccooii 0onu xumuyeckozo snemMeHma 8 geujecmae.

Buluucnenus maccosoii 0oau pacmeopennozo eeujecmea 6 pacmeope.

Buviuucnenue konuuecmea éewjecmea, MAaccvl Uil 06vbema eeujecmea no Koauiecmesy eeuwecmed, Macce Uiy
00veMy 00H020 U3 peazeHmos U NPOOYKMOo8 peakyuu.

PA3JIEJ 5 XUMUA U ) KU3HD (1 yac)

[TpoGiteMbl 6€30TTaCHOTO WCITOJIB30BAHUS BEIIECTB M XUMUYCCKHIX PEAKIHHA B IIOBCEAHEBHON KH3HU.

Xumuueckoe 3azpsazHenue okpysrcaiouels cpeobl U e20 NoCI1e0CMaUsl.
Pabota ¢ TpeHnpoBOYHBIMU TECTaMU I MOATOTOBKH K [MA.
PA3JIEJI 6 PENETUIIMOHHBINA DK3AMEH (4 uaca)



Yu4eOHO — TeMaTHUYECKHI IJIaH

Ne Kosi-Bo yacos
n/ Tema Bcero Teop. Ipaxr. ®opma np
n
Jlexuus
1. BELIECTBO. S) 2 3 [IpakTuxym
Jlekuus
2. XUMHUYECKASI PEAKIIHSI 5 2 3 Hpaxriicym
3aueTHoE
TECTHUPOBAHU
JJIEMEHTAPHBIE OCHOBbI Texuust
3 HEOPI'"AHUYECKOU XUMMUMU. 13 3 10 o aI;THK
' | MPEJCTABJIEHUSI OB OPTAHMYECKHX PAICTHEYM
BEIIECTBAX
METO/IbI IO3HAHMS BEIHECTB 1 Jlekuust
4 XUMHNYECKUX SIBJIEHUMN. 5 5 4 [IpakTukym
' 9KCHEPUMEHTAJIbBHBIE OCHOBBbBI 3ayeTHOC
XUMHUHN TECTUPOBAHU!
Jlekuust
5. XUMUA U )KU3HD. 1 - 1 [IpakTukym
o Jlekuus
6. PENNETUIIMOHHbLIN DK3AMEH 4 - 4 [MpakTukym
HUTOI'O 34 9 25
KaJIeHj]apHO-TeMaTI/I‘IeCROC INIAHHPOBAHUE
Ne Tema 3aHsTHA. Teoperuyeckue BOnpocsl. IIpakTHyeck

BEILIECTBO.(5 yacoB)




Crpoenue aToma.

ATOMBI M MOJIEKYJIbl. XUMUYECKUI
aneMeHT. Ctpoenue aroMa. CTpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB TNepBbIX 20
3JIEMEHTOB nepuoandeckon cuctemsl .M.
Meneneesa.

[lepuoauueckuii 3aKoH U
Ilepnonnueckas cucrema
XHUMHUYECKHX 3JIEMEHTOB
Jd.N.Menneneena.

[lepnoanueckuil 3aKOH U MEpUOANYECKass
cucTeMa XMMU4ecKux 3neMentoB J1.1.
MenaeneeBa. ['pynnbl ¥ meproibl
MEPUOINYECKON cucTeMbl. DU3NUECKUI
CMBICJI ITOPSIIKOBOTO HOMEPA XUMUYECKOTO
snemenTa. Ces3b [13 u Crpoenus atoma.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
3JIEMEHTOB M UX COCAMHEHUM B CBSI3U C
IIOJIOKEHUEM B IIEPUOANYECKON CUCTEME
XUMHUYECKUX DJIEMEHTOB.

Beimonnenue tecTos.
Kontpoas Ne 1.

CTpOGHI/IC BE€HIICCTBA.

CtpoeHue BemecTB. XUMHUECKas CBA3b:
KOBaJIEHTHAsl (IIOJIIpHAsl U HENOoJIApHast ),
HOHHAas, MeTajIndecKas.
Kpucramnmueckue pemerku.
AnnoTtponusi. B3auMocBsi3b CTpOeHUSA U
CBOICTB BCIIICCTB.

Onpenenenue TUIA XU
CBOWCTB BEIILIECTBA 110 X

dbopmyre.

CreneHb OKHCICHUS U
BaJICHTHOCTb.

BaneHTHOCTh XMMHUUYECKHUX DJIEMEHTOB.
CrerneHb OKHUCJICHUA XUMHUYCCKHUX
3JICMCHTOB

OHpeﬂeHeHI/IC BaJICHTHC(
HCOPTraHNYCCKUX COCAN

BCHIICCTB.

Kiaccudukanmsi HeOpraHu4ecKux

Knaccudukamms
BEIIIECTB.
[IpocTteie u cnoxHbie BenecTBa. OCHOBHBIE
KJIACChI HEOPTAHUUYECKUX BEIIECTB.
Homenxknarypa(mexayHapoaHas u
HCTOpUYECKAs) HEOPTaHMIECKHUX
COCTMHEHU.

HCOPraHUYCCKUX

CocraBnenue  (opmy:
Brimmonnenne TeCTOBBIX
Kountpoas Ne 2.

XUMHUYECKAS PEAKLIUSA(S yacos)

XuMuueckas peaKknu-d

XuMHUecKas peakuus. Y CI0BUS U
MIPU3HAKU IPOTEKaHUS XUMHUYECKUX
peakuuil. XMMUYECKUE YPABHEHUS.
CoxpaHeHune Macchl BEIIECTB IPU
XUMHYECKHUX PEAKIMSIX.

peaKuui.

Knaccudukanust xumMmuueckux

Knaccudukanms XuMruueckux peakiuii mo
Pa3IMYHBIM IPU3HAKAM: YUCIY U COCTABY
HCXOJHBIX U MOJIYYEHHBIX BEIIECTB,
M3MEHEHMIO CTeIIeHEH OKUCIICHUS
XUMHUYECKHX DIIEMEHTOB, ITOTJIONICHUIO 1
BBIJICJICHUIO DHEPTUU.

3JI€KTpOJ'II/ITI/I‘I€CKa$I JUuccomuanusa

DIEKTPOIHUTHI U HEANEKTPOTIUTHL. KaTnoHbI
Y @HUOHBI. DJIEKTPOJIUTHYECKAs

M CCOITHAITHS KUCIIOT, IIeI0Yeil  coJier
(cpennux).Peakiiuu noOHHOTO OOMEHA U
YCJIOBHSI UX OCYIIIECTBIICHHSI.

[IpakTukym: cocra
YPaBHEHUHU

OKHUCITUTENEHO—

BOCCTAHOBUTCIIBHBIC PECAKIIUH.

Crenenu  okucneHus. Okuciurenb W
BOCCTAHOBHTEITb. OKHCITUTENTHHO-
BOCCTAaHOBUTEIHHBIC PEAKITHH.
Merton >neKTpoHHOTO OasiaHca.

[IpakTuKyMm: cocTaBiieH

10

O060061IEeHNE

XuMU4decKas pCaKknus

KonTtpoJas Ne 3.

3JEMEHTAPHBIE OCHOBBI HEOPTAHUUYECKON XUMMU. IPEJICTABJIEHUSA Ob OPT A

11.

‘ XUMUYECKUE CBOWCTBA IPOCTHIX ‘ XHUMUYECKHE CBOKWCTBA ITPOCTHIX BEMIECTB- ‘ Jlexuus.




BCIICCTB.

METaJLIOB: IIEJTOYHBIX U
IIET0YHO3EMETBHBIX METAJIOB,
aJIFIOMHUHUS, Kelle3a.

12 XUMHUYECKUE CBOWCTBA MPOCTHIX | XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB- | BBIMOTHEHNE TECTOBBIX
BEIIICCTB HEMETAJIJIOB: BOJOPO/1a, KUCIOPO/a,
raJIoreHoOB, cephl, a30T1a, pocdopa,
yriaeposia, KpEMHHUS.
13 XUMHUYECKUE CBOMCTBA CJIOXKHBIX | XUMUYECKHE CBOMCTBA OKCUJIOB: [IpakTukym. BelimionHen
BEIIECTB. OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX. 3aJlaHuM.
14 XUMUYECKUE CBOWCTBA CII0KHBIX XHUMHUYECKUE CBOKWCTBA OCHOBAHMI Jlaboparopnas paboTa.
BEIIIECTB.
15 XUMHUYECKUE CBOMCTBA CII0KHBIX XUMHUYECKUE CBOMCTBA KUCIIOT. JlabopartopHnast pabora.
BEIIECTB.
16 XHUMHYECKUE CBOMCTBA CIIOKHBIX XWMHYECKUE CBOMCTBA COJICH (CPEeIHHMX). Jlabopartopnas pabota
BEIIECTB.
17 ['eneTnyeckue cBs3M. B3aumocBsI3b pa3InyHbIX KJIaCCOB Ocy1ecTBieHHE LENOY
HEOPTaHMYECKUX BEIIECTB.
18 O6o06menwue. XUMHYeCKHE CBOMCTBA OCHOBHBIX Ki1accoB | KonTpoJs Ne 4.
HEOPraHUYECKUX COCAUHEHUN.
19 Knaccudukanmst opraHnuecKux [lepBoHavasibHbIE CBEJICHUSA 00 | CocraBnenne  dopm
BEIIECTB. OpraHmyecKkux BemiecTBa. Kiaccupukanus | OpraHndecKux B
OpPraHMYECKUX BEIIECTB, 00IIHe GOPMYNbl. | TOMOJIOTOB H U30MEPOB
QO yHKINOHAIbHBIE TPYIIIBL. Bunst
HOMEHKJIATYpHI.
[ToHSITHE TOMOJIOTHH U U30MEPHH.
20 CBolicTBa OPraHMYECKUX BEIIECTB. | YTIEBOAOPOIbI npeenbHbIe u | BeimonHeHne TecToBbIX
HeTpeeNbHbIe: METaH, »J3TaH, JTHWJICH,
arierrsieH. CBOICTBa YIIIeBOJAOPOJIOB.
21 CaolicTBa oprannueckux BemiecTB. | Kucimopoaconepikaiue BemecTBa: COUpThl | BeImonHeHne TECTOBBIX
(MeTaHoJI1, 3TAaHOJI, TIULEPUH), KApOOHOBBIE
KHCIIOTHI (YKCYCHAsI U CTEApUHOBAS).
22 CBolicTBa OPraHMYECKUX BEIIECTB. | bronornuecku BakHbIC BEIeCTBA: OCNKH, | BBIMOTHEHHE TECTOBBIX
YKUPBI, YTTIEBO/BI.
23 O6o0061eHne CBoiicTBa OpraHM4ECKUX BEILIECTB Kontpoan Ne 5.
METO/bI IO3HAHUWS BEHIECTB U XUMHNYECKHUX SIBJIE]
OKCIHEPUMEHTAJIBHBIE OCHOBbI XUMHUMU (6 yacoB)
24 Xumudeckas 1adbopaTopus. [IpaBuna 6e3omacHoO paboThl B IKOIBHOW | JIabopaTtopHas paboTa
naboparopuu. JlabopaTopHas ocyna u
obopyoBaHue.
UrcThle BelecTBa U CMeCH
25. KauectBeHHbIE peakiuu Omnpenenenue xapakTepa cpeibl pacTBopa | BeImonHeHne TECTOBBIX
KHMCJIOT U IIEJI0YEH C TOMOIIBIO
uHKaTopoB. KauecTBEeHHBIEC peakIy Ha
WOHBI B pacTBOpPE (XJIOpHUI-, CYIb(art-,
KapOOHAT-MOHBI, HIOH AMMOHHUS).
26 ["a3000pa3HbIe BelecTBa [Tonyuenune ra3000pa3HBIX BEIIECTB. [IpakTrueckas padoTa.
KauecTBeHHBIE peakIyi Ha Ta3000pa3HbIe
BelecTBa (KUCIOPOI, BOJAOPO/I,
YTJIEKUCIIBIN a3, aMMHUaK).
27 Pemenne 3amau. [IpumeneHnne 3HaHUI )11 peLICHUS Brmonaenne 3amannii.
3aJlaHui C YMCTBEHHBIM YKCIIEPHUMEHTOM.
28 [IpoBenenne pacueToB Ha OCHOBE | BrrumciaeHust MaccoBOM H0IM XUMHUYECKOTO | Pemenue 3amay.




bopmyst.

3JICMCHTA B BCIIICCTBCE. BBI‘II/ICJICHI/ISI
MacCOBOM JIOJM PACTBOPEHHOTO BEIIESCTBA

B PacTBOpE.
29 IIpoBenenne pacyeToB Ha OCHOBE | 3 BhlunclieHME KOJIMYECTBA BEILIECTBA, Pemrenue 3amau.
YpaBHEHUU peaKinid. Macchl WK 00beMa BEIIeCTBa 110 Koutpoasn Ne 6.
KOJIMYECTBY BEILIECTBA, MACCe UM 00beMY
OJTHOTO M3 PEareHTOB WIH MTPOYKTOB
peaKIuu.
XUMMS U ’KU3Hb.(1 yac)
30 XUMHS ¥ )KU3Hb. [Tpo6eMbI 6€30MacHOT0 UCTIOIb30BaHUS
BEIIECTB U XUMUYECKHUX PEaKIIHii B
[TOBCEIHEBHON JKHU3HU.
XUMUYECKOE 3arpsi3HEHUE OKPY KatoIIei
CPEeJIbI U €r0 MOCIICICTBHS
PENETUIIMOHHBIN DK3AMEH(4 yaca)
31 Penerummonnsiii OI'D Nel
32 Penernimonneiii OI'D Ne2
33 Penerunmonneiii OI'D Ne3
34 Penerunuonnsiii OI'D Ned
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