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1.PE3YJBbTATHI OCBOEHUS KYPCA BHEYPOUHOH JESATEJBHOCTH.

Juunocmuvimu pes3yiromamamu 06yqenuﬂ Aeaamwomca:
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YyBCTBO TOPJOCTH 3a POCCHUHMCKYH0 HayKy, I'YMaHWM3M, IIOJIOKUTEJIIBHOE OTHOILIEHHE K TpYLy,
L[EJIEYCTPEMIICHHOCTD,

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaibHEWIIeld 00pa3oBaTeIbHON TPAEKTOPUU €CTECTBEHHO-
HAy4HOTI'0 HaIIpaBJICHMUS,

YMEHUE YIPABIIATH CBOCH IT03HABATEIILHOU EATEIBbHOCTBIO.

Memanpeomemusimu pe3yibmamamu A6AA0MCA:
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HCIIOJIb30BaHUE YMEHU U HABBIKOB PA3JIMYHBIX BUJIOB MTO3HABATEILHOM JIEATEILHOCTH,
UCITIOJIb30BAHUE OCHOBHBIX MHTEIUICKTYaIbHBIX ONEpAllUid: aHAIU3 U CUHTE3, CpaBHEHHUE, 00001IeHue,
CUCTEMaTHU3all1H, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBS3EH,

YMEHHUE ONpeAeNsITh LeId W 3a7adyd JCATEIbHOCTH, BBHIOMpPATh CPEACTBA pealu3allH LeJehH H
MIPUMECHSITh UX Ha MTPAKTHKE,

yMEHHE CaMOCTOSTEIILHOTO MPUOOPETEHNS HOBBIX 3HAHUH, aHAIM3a U OLICHKH HOBOW MH(OPMAIIHH,
UCIOJIb30BaHUE PA3IIMYHBIX HCTOYHUKOB TSI ITOJIy4YeHUsl HH(GOpMAIIUU.

Hpedmemnbmu pe3yiomamamy AGJAAIOMCAS

v
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(dbopMHIpOBaHKE TIEPBOHAYATILHBIX CHCTEMAaTH3MPOBAHHBIX NIPEACTABICHHUN O BEIIECTBAX, UX
IIPEBpAILEHHIX U PAKTUYECKOM IIPUMEHEHUH; OBJIa/IeHUE TOHATUIHHBIM aIapaToM U
CHUMBOJIMYECKUM SI3BIKOM XUMHH;

0CO3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XUMHUYECKONW HayKH Kak 007acTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMHUECKUX MPEBPAIICHII OPraHUIECKUX U HEOPTaHUIECKUX BEUIECTB KaK
OCHOBBI MHOTHUX SIBJICHUH ’KMBOH M HEXXUBOI MPUPOJIBI;

yr1yOJieHHE MPEICTABICHHU O MaTepUAIbHOM €IMHCTBE MUPA;

OBJIa/IEHUE OCHOBAaMH XUMHUYECKOW I'PaMOTHOCTH: CITIOCOOHOCTBIO aHAIM3UPOBATh U O0BEKTUBHO
OLIEHUBATh KMU3HEHHBIC CUTYAIINH, CBSI3aHHBIE C XMMHEH, HABBIKAMH 0€3011acHOTO OOpaIIeHus C
BEIIECTBAMH, UCTIOJIb3yEMbIMHU B IOBCEIHEBHON JKM3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh
HKOJIOTHYECKH Oe30IacHOe MOBEICHHE B IENAX COSPEKEHUS 3T0POBbS M OKPYKAIOIIEH CPEIbI;
(dbopMHpoBaHHE YMEHHI yCTaHABIMBAThH CBSI3M MEXK/y peaibHO HAOII0aeMbIMU XUMHUYECKUMHU
SIBIICHUSIMU U TIPOLIECCAMU, TIPOUCXOISIIIUMHA B MUKPOMHPE, OOBSCHATH MPUYHMHBI MHOTO00pa3us
BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTb ITPUMEHEHHS
BEMISCTB OT UX CBOMCTB;

MPUOOPETEHUS ONBITA UCIIOIb30BaHUS PA3JIMYHBIX METO/I0B U3yUEeHHUs BEIIECTB; HAOIIOIEHU 3a UX
MIPEBpAICHUSIMH TP TIPOBEICHNH HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB C UCTIOIB30BaHUEM
1a00paTOPHOTO 000PYAOBAHUS U IPUOOPOB;

YMEHHE OKa3bIBaTh MEPBYIO TIOMOIIb TIPU OTPABJICHUSX, 0’KOTaX U IPYTUX TPABMaX, CBSI3aHHBIX C
BEIIECTBAMH U J1a00pPaTOpHBIM 000pYyI0BAHUEM;

OBJIQJICHUE TTPHEMaMH paboTHI C HH(pOPMAIHEe XUMUIECKOTO COIEPIKaHMSI, TPECTaBICHHOH B
pas3Ho ¢opme (B BUE TEKCTa, GopMyIl, TpapuKOB, TAOIMYHBIX JaHHBIX, CXeM, (hoTorpaduii u ap.)
CO3JIaHKE OCHOBBI ISl JOPMHUPOBAHUS HHTEPECA K PACIIMPEHUIO U YTITyOJICHUI0 XUMHUIECKUX
3HaHUI 1 BRIOOpa XUMHHU KaK MPO(GUIBHOTO MpeaMeTa IpH Mepexo/ie Ha CTYNEHb CPEeTHETO
(moxHOrO) O01IET0 0Opa3oBaHus, a B JabHEWIEM U B KauecTBe cepbl CBoe MpodeccnoHanbHOM
NesTeNbHOCTH;

(dbopMHIpoBaHUE TIPEACTABICHUH O 3HAUEHUH XUMHUYECKOW HAYKH B PEIICHUN COBPEMEHHBIX
HKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPALLIEHUN TEXHOTCHHBIX M HKOJIOTHYECKUX
KatacTpod.

BLIHyCRHI/IK IOJYYHUT BO3MOKHOCTh HAYUYHUTHCH

3HAMb XUMUHYECKYIO  CUMBOJUKY. 3HAKU XUMUHYECKUX ODJIeEMEHRMOE, ¢0p./l/ly]lbl XUMU4eCcKux
eeuecmes, YpAaGHeHUsl XUMUYECKUX peakuuﬁ;

sadicHeluue xXumudeckue nOHAMuUA. eeujecmeo, XUMUYECKUL ajemenm, aniom, mojiexKyia,
OMmHoOcumeilbHble AmMOMHAA U MOJEKYIIAAPDHAA MACCHL, UOH, KAMUOH, AHUOH, XUMUYECKAas C643b,
dNIeKmpoompuyamejlbHoCnlb, 6AJIEHMHKOCNHb, CNMENEHb OKUCTEHUA, MOJIb, MAJIAIPHAA MACCA, MOﬂ}lprlﬁ



00veM, pacmeopwl, NEKMPOTUNbL U HeIIeKMPOTUNMDBL, JNEKMPOIUMULECKAs OUCCOYUAYUSL,
OKUCIUMENb U 60CCIMAHOBUMENb, OKUCIEHUE U 80CCAHO8IEHUe, Meni1060U 3¢ exm pearkyuu,
OCHOBHblE MUNbL PeaKyull 8 HeOP2AHUYECKOU XUMUU,

— XapakmepHvle NPUSHAKU 8ANHCHEUUUX XUMUYECKUX NOHAMULL,

— 0 CYWecmeoBaHuu - 63aUMOCEA3U  MENHCOY  BANCHEUMUUMU XUMULECKUMU NOHAMUAMU,

— CMbICI  OCHOBHBIX 3AKOHO8 U MeOopuu XuMuu: amoMHO-MOLEKYIAPHASL Meopus, 3aKOHbl
COXpAaHeHUust Maccvl Geujecms, NOCMOSHCMEA cocmaesa, nepuooudeckuti 3akou [{. U. Menoeneesa

BbInyCKHUK HAYYHTCSI:

Ha3bIBaTh: xumuueckue snemenmol, COCOUHEHUSI U3YUEHHBIX KIACCO8 HeOP2AHUYECKUX 8eUeCME,
opeaHuyecKue geujecmea no ux opmyie: MemaH, SMaH, SMuieH, ayemuiet, Memano, SMAHO, eIUYePUH,
VKCYCHAsL KUCIOMA, 2NH0KO03d, Caxaposd.

OOBACHATD: PuU3ULECKUL CMBICTT AMOMHO20 (HOPAOKOBO20) HOMEPA XUMUHECKO20 d/leMeHmd, HOMepos
2pynnul u nepuooa 6 nepuoouyeckou cucmeme J.U. Menoeneesa, k Komopuvlm 21eMeHM NPUHAOTIEHCUNI,

3aKOHOMEPHOCIU U3MEHEHUs CMPOEHUsL AMOMO8, CEOUCME IEMEHMO8 8 NPedenax MAbIX Nepuooos u
2NIABHBIX NOOSPYNN, A MAKIHCE CEOUCMBA 00PAZYEMbIX UMU BbICULUX OKCUOO8,

CYWHOCMb — npoyecca  JNeKMpOIUMUYecKoll  OUCCOYUaYUU U Peakyuti UOHHO20 0OMeHA

XapakTepu30BaTh: XuMuuecKue 1emMeHmsl (0m 6000p0o0a 00 Kalbyus) HA OCHOBE UX NOJONCEHUS 8
nepuoouyecKoll cucmeme xumuieckux snemenmos /. U. Menoeneeéa u ocobennocmeti cmpoenus ux
amomos;
83AUMOCBA3b  MeNCOY COCMABOM, CMPOEHUEM U CBOUCNEAMU 8eUjeCms;

XUMUYECKUe CBOUCMBA OCHOBHBIX KIACCO8 HEOP2AHUYECKUX 8EUeCmE: OKCUO08, KUCIOM, OCHOBAHUL U
coeil.

Onpeaensite, KiaccuGUIUUPOBATD; COCMA8 8ewecms no ux Qopmynam, 8aieHMHOCHb U CIeneHsb
OKUCTIeHUsL dIeMeHma 8 COeOUHEHUU,

BUO XUMUUECKOU C853U 8 COCOUHEHUSIX, NPUHAOTIEHCHOCMb 8eUieCME K ONPedesieHHOMY KAACCY COeOUHEHULL
MUNbL XUMUYECKUX PeaKyull,

B03MONCHOCHb NPOMEKAHUS PEAKYULL UOHHO20 0OMEHA.

CocTaBiasiTb: cxemsl cmpoenus amomos nepgwix 20 snemenmog nepuoouyeckou cucmemol /1. 1.
Menoeneesa; ghopmynvl HeopeaHUUECKUX COCOUHEHUI U3V UEHHBIX KIACCO8;

VPABHEHUsI XUMUYECKUX PeaKyull.

OO0pamaTbesi: ¢ Xxumuueckol nocyoou u 1a6opamopHuiM 060py008aHuem. pacno3Hasams ONbIMHLIM
nymem. 2a3000pasHvle 6ewecmed. KUCI0poo, 000P00, YeleKUCIblL 243, AMMUAK, PACBOPbl  KUCIOM U
wenouell N0 UBMEHEHUI0  OKPACKU UHOUKAMOPA; KUCIOMbL, WeN0YU U CONU NO HATUYUIO 8 UX PACMBOPAX
X0puo-, cyibgham-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.

BbIyMcasATB: Maccosyio 00110 XUMU4eCcKko20 31eMeHma no Gopmyne coeOuHenUuss;, Maccosyro 000
geujecmea 6 pacmeope,

KOJIUYeCmeo0 eeujecmead, 00vem il MAaccy eujecmsd no Koauuecmsy eeujecmad, 00vemy uiu Macce
peazeHmos uiu NPoOyKmos peaxyui.

Hcnonb3oBaTh NpuOOpPeTeHHbIE 3HAHUA M YMEHHUSI B MPAKTHYECKOIi eI TeJIbHOCTH U MOBCEIHEBHOM
JKU3HH JIJISL:

be3onacnozo obpaweHus ¢ 8ewecmeamu U Mamepuaiamu 8 NO8CEOHe8HOU HCUSHU U 2PAMOMHO20 OKA3AHUS
NepeoLl NOMOWU NPU 0HCO2AX KUCIOMAMU U We0UaMU, 00BACHEeHUsl OMOEIbHbIX PaKmos u NPUPOOHbIX
ABNIEHUL, KPUMUYECKOU OYeHKU UHDOpMAayuu 0 geujecmeaax, UCnoIb3yemulx 8 Obimy.

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

PA3JIEJI 1 BEILIECTBO (5 dacoB)

Crpoenue atoma. CmpoeHnue 21eKmpoHHbIX 000104eK amomos nepguix 20 s1emeHmos nepuoouieckoi
cucmemvl /[U. Menoeneesa. Cospemennvie npedcmasienusi 0 cmpoeHuu amoma. /[eudxcenue 31eKmpona 6
amome. Amomnas opoumans. IlocredosamenbHocms 3anoAHeHUs JIEKMPOHHBIX 000I0YEK 8 AMOMAX.
OnexmponHvle u epaguueckue Gopmynvl amomos 1eMeHmos.

PaGora ¢ TpeHUPOBOYHBIMU TECTAMU TIO0 TEME.



[lepuoauueckuii 3aKOH U MEPUOIMYECKask CUCTEMa XUMHUYECKUX 3eMeHToB JIW. Menneneesa. [ pynnoi u
nepuoosvl nepuooudeckoli cucmemul. Puzuueckuil cmMvlci NOPAOKOBO20 HOMEPA XUMUYECKO20 dNeMeHmd.
3axonomepHocmu usMeHeHUs: C8OUCME JJIEMEHMO8 U UX COeOUHEHULL 8 C8A3U C NONONHCEHUEM 8
nepuoouyecKoll cucmeme XUMU4eckux d1emMenmos. Xapakxmepucmuka XuMuieckux c80tCme dJ1eMeHmos
2NIABHBIX NOOSPYNN U NEPUOOUYHOCb UX USMEHEHUs. 8 c8eme INeKMPOHH020 cmpoenus amoma. Obwas
Xapaxkmepucmuka 21eMenma Ha 0CHOGe €20 NONOdCEHUsl 8 nepuooudeckol cucmeme /. M. Menoeneesa.
PaGota ¢ TpeHupPOBOYHBIMU TECTAMU IO TEME.

CrtpoeHnue BelecTB. Xumuueckas c6:13b: KOGANEHMHAS (ROAAPHAS U HENOJIAPHAS), UOHHAS,
Memaniuyeckas. Xumuueckas ceésasb amomos. Kosanenmuas césa3b u mexanusm eé obpasoeanus. Ilonapnas
U HenoJApHas Kosanenmuas céa3s. Ceoticmea KOBANeHMHOU C8A3U. DNeKMPOHHbBIE U CMPYKMYPHbBLE
dopmynel eewgecms. Honnas cesaso u mexanusm eé oopazosanus. Ceolicmea uonos. Memannuueckas céssb.
[TpakTuueckoe 3ansaTue. CocTaBieHUE STIEKTPOHHBIX U CTPYKTYPHBIX (OPMYTT BEIIECTB.

BanenTHOCTh XHMHUECKUX 37IEMEHTOB. CTENeHb OKUCICHUS! XUMUYECKUX JIEMEHTOB. Baienmubie
anekmponsl. Banenmnocmo. Banenmuule 603modcnocmu amomos. Cmenenv OKUCieHusl.

[TpakTnueckoe 3ansaTue. CocTaBieHUE SJEKTPOHHBIX U CTPYKTYPHBIX (OPMYJT BEIIECTB.

[Tpocteie u cioxxHbIe BemiecTBa. OCHOBHBIC KJIACChl HEOPTAaHUYECKUX BEIIECTB. Homenkniamypa
HeopeaHuyecKkux coeounenutl. Knaccugurxayus sewyecme: npocmoie u ClodcHble, MEMANbl U HEMeMAallbl.
Knaccugpuxayus neopeanuueckux éewjecms, ux cenemuyeckas ces3vb. Homenxnamypa, kiaccugpuxayus
OKCUOO08, KUCTIOM, COleld U OCHOBAHUII.

PaGoTa ¢ TpeHMPOBOYHBIMH TECTAMH 10 TEME.

PA3JIEJI 2 XUMHNYECKAS PEAKIIUSI (5 yacoB)

XuMu4ecKas peakius. Ycioeus u npusHaku npomeKanus XUMudeckux peakyuil. Xumuueckue ypagHeHus..
Coxpanenue maccwl sewyecms npu xumuyeckux peakyusax. Puzuveckue u xumuveckue sgnenus. CpagueHue
NPUSHAKO8 PUUYECKUX U XUMUYECKUX seleHull. Hanucanue ypasnenue xumuueckux peakyutl, paccmanHosKka
K02(hhuyuenmos. 3aKon cOXpaneHusi Maccvl Geujecms.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMU TIO TEME.

Krnaccudukanus XuMHUECKAX PEaKIMA M0 Pa3IMIHbIM MPU3HAKAM: YUCTY U COCMABY UCXOOHBIX U
NOIYYEHHBIX 6EUeCM8, USMEHEHUIO CMEeNeHell OKUCIEHUSL XUMUYLECKUX DIEMEHMO8, NO2IOWEHUIO U
8bLOENICHUIO IHEPSUU.

Pasznuunvie knaccughuxayuu xumuueckux peakyuil, npumepbi.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

DNEKTPOIUTHI U HEAICKTPOIUTBI. Kamuonvl u anuonsl. Dn1eKmporumuieckas OUCCoyuayus KUciom,
wenoyet u conetl (CpeOHUx). IDNeKmpoaumuvl U HeINEKMPOIUMbL. DNEKMPOIUMUYECKAST OUCCOYUAYUSL 8
pacmeopax u pacniasax. Ponv 600b1 6 npoyecce snekmponumuueckoii ouccoyuayuu. Cmenens
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue coUCmM8a KUCIOM, Coell U OCHOBAHUL 8 caeme
meopuu dINeKMpOIUMULECKOU OUCCOYUAYUU.

Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU.

Peakunu noHHOTO 0OMEHA M YCIOBUS UX ocylecTBiIeHUus. Cocmagnenue MONEKYIAPHBIX U UOHHBIX
VpasHeHull. Ynpasxicuenue Ha Hanucanue ypasHeHull peakyuii UOHHO20 0OMeHd.

OKUCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiuu. Okuciumensb u soccmanosumens. Ilpoyeccol okucienus
u soccmanosnenus. Cocmasnenue ypasnenuii OBP: memoo snexmponnozo banranca u Memoo noiypeaxyuil
(UOHHO-2]IEKIMPOHHBLI MEMOO).

Ipaxmuueckoe 3anamue. Cocmaenenue ypasuenuii OBP memooom snekmponno2o bananca u memooom
noxypeaxkyuii. YnpasicHenue Ha COCMAgIeHue YPasHeHUll OKUCTUMENbHO-80CCMAHOBUMENbHBIX PEAKYULL.

PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMWMN. IPEICTABJIEHUSA

Ob OPTAHUYECKHUX BEHIECTBAX
(13 yacos)

XVMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB METAILIOB M HEMETAIUIOB. Xumuueckue c6olUCmaea npocmulx
geuecme-memaios WeioyHblX U Wel0uHO3eMeNbHbIX MeMmaios, antomunus, sxceiezda. Obwas
xapakmepucmuxa memannos. Pacnonoscenue memannos 6 Ilepuoouueckoti cucmeme /|. M. Menoeneesa,
U3MeHeHUe UX CBOLICE NO NepUoOam U cpynnam. INeKmpoxXuMuteckull pso HanpsaXceHuss Memaiios.
Xumuueckue ceoticmea memannos. XapakmepucmuKku WelouHblX U Wel04HO3eMelbHbIX MeMAal08,
antomunus, rHceneza. Xumuieckue coUCMBEA NPOCMBIX 8eUeCmE-HeMEeManlo8: 6000po0d, KUCI0pOOd,
2anoeenos, cepul, azoma, ocghopa, yenepooa, kpemuus. Obwas xapaxmepucmuka Hememaiios.



Pacnonoowcenue memannos 6 Ilepuoouueckou cucmeme J{.U. Menoeneesa, uzmenerue ux c8otcme no
nepuooam u epynnam. Xumuueckue ceolcmea Hememaiios. Xapakmepucmuki 6000pood, KUCiopood,
2a102eH08, cepwvl, azoma, gocgopa, yenepooa, KpemHus U UX COeOUHeHUII.

XUMHUYECKUE CBOMCTBA CIIOXKHBIX BEIECTB. XuMuueckue c0UCMEa OKCUOO0B: OCHOBHBIX, AMGPOMEPHBIX,

Kkuciomuwix. Homenknamypa, knaccugpuxayus, xumuieckue c8oucmea u cnocoobl noay4eHuss OKCUOO08.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XuMuYecKkue cBOMCTBAa OCHOBaHUN. Homenknamypa, kiaccuguxayus, XumMudeckue ceoucmea u cnocoowl
NOJY4eHUss OCHOBAHUII.
PaGota ¢ TpeHupPOBOYHBIMU TECTAMHU.
XUMHUYECKUE CBOMCTBA KUCHOT. Homenkiamypa, kiaccugurayus, XumuyecKue c8oUcmea u cnocooul
nOJy4eHUs KUCLOM.
Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.
XUMHYECKUe CBOMCTBA coliet (cpennux ). Homenknamypa, kiaccughukayus, xumuyeckue c80Ucmea u
CNOCoObL NOYUEeHUS COel.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.
B3auMocCBsI3b  pa3sTUYHBIX KJIACCOB HEOPTraHUYECKHX BEICCTB.
T'enemuueckas cesa3b Medcoy KaAccamu HeOP2AHUYECKUX COeOUHEHUII.
IIpaxmuueckas paboma. Bvinonnenue ynpasicnenuii Ha yenouxy npeepaujeHull.

[lepBoHavanbHble  cBedeHUST 00  opraHumyeckux BeuiectBax. Cocmae opeaHuueckux eujecms.
Ipuyuner mno2oobpasus opeanuyeckux sewjecms. Ilpeocmasnenue o pa3eépHymou u COKpaujéHHoll
CMpPYKmMypHOU popmyie opeanuueckux sewecms. Ponb opeanuueckux éewyecms 6 npupooe u HusHu
yenosexa.

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

Cocmas u HomeHnkamyp y2ne6000po008 pada Memana. XumudecKue c80oUCmaa npedebHulX Y21e6000P0008
(na npumepe memana). Cocmas u HOMEHKIAMYP HENPeOesbHbIX Y2lle8000P0008 POa YIMULEHA, UX
Gusuueckue ceoticmsa. Xumuyeckue c80UCMBA HENPEOETbHBIX Y2l1e8000pP0008 (Ha npumepe MuieHa).
Peaxyuu nonumepuzayuu u gvicoxomonexynsipuvie sewjecmsa (noaumepbsl).

Kucnopoaconepkaiue BemiecTBa: CiupThl (METAHOI, TAHOJ, TJIMIIEPUH ), KApOOHOBBIE KUCIOTHI (YKCyCHAs!
u creapuHoBasi). [lonamue o gpynxkyuonanvrot epynne. Cocmas, HOMeHKIamMypa, uzuyeckue u Xumuieckue
ceoticmea cnupmos. lIpeocmasnenue 0 MHO20AMOMHBIX CRUPMAX HA npumepe enuyepuna. Ilpeocmasnenue
0 KapOOoHO8bIX Kucomax u peakyuu smepugurxayuu. Kapbonosuvle xucromsi. Pusuneckue u xumuiecxkue
CBOUCMBA YKCYCHOU KUCTOMbL, €€ npuMeHeHue.
buonorudecku BaKHbIE BEUIECTBA O€JIKH, JKUPBI, YIIIEBOAbL [loHamue o crodcHwvix a¢hupax. Kupwi. Cocmas
MOJIEKY1 HCUPO8, ux uzuueckue ceolicmsa u npumenenue. buonocuueckas gynkyus scupos. Yeneeoowi, ux
cocmas, usuyeckue c8oUCmaea, HaxoxHcOeHue 8 NpuUpooe, NpUMeHeHue U OUoIoULecKas pob.

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

[IpaBuna 6e3omacHO pabOTHI B MIKOJIBHOM JTabopaTopuu. JlabopamopHas nocyoa u 06opyoosanue.
Pasoenenue cmeceii u ouucmra sewecms. Ilpucomosnenue pacmeopos. Onpedenenue xapakmepa cpeovl
pacmeopa KUciom u ujenoyetl ¢ HOMOwbio uHoukamopos. Kauecmeenuvie peakyuu Ha uoHvl 6 pacmeope
(x10puo-, cyrvgham-, KapOOHAM-UOHbL, UOH AMMOHUS).

[Tomy4yenne ra3000pa3HBIX BeMECTB. KauecmeaenHvle peakyuu Ha 2a3000pasuvie geujecmaa (KUciopoo,
8000p00, Y2leKUCTbILL 243, AMMUAK).

[IpoBenenue pacueToB Ha OcHOBE GOpPMYI U ypaBHEHMI peakiuil. Pemenue 3aaay.

Boviuucnenus maccogou 00au XUMUYECKo20 dNeMeHmd 8 geujecmae.

Buluucnenus maccosoii 001u pacmeopenHo2o eeujecmea 6 pacmesope.

Buviuucnenue konuvecmea ewjecmea, MAaccvl Ui 06vema eeujecmea no KOauiecmeay eeujecmed, Macce ulu
00veMy 00H020 U3 peazeHmos Ulu NPOOYKMOo8 PeaKyuu.

PA3JIEJI 5 XUMUSA U ) KU3HD (1 gac)

[Tpo6GieMbl 0€30MacHOTO UCIIOJIB30BAHUS BEIIECTB M XUMUUECKHUX PEAKIINI B TOBCEAHEBHON KU3HU.

Xumuueckoe 3azpsazHenue okpyxcaiouels cpeobl U e20 NoC1e0CMaUsl.
Pabora ¢ TpeHupOBOYHBIMU TecTaMu st TOAroTOBKU K [ A,
PA3JIEJI 6 PEHETUIIMOHHBINA DK3AMEH (4 uaca)



Y4yedoHo — TeMaTH4ecKHi IJIaH

Ne KoJu-Bo yacoB
1111/ Tema Beero Teop. Ipaxr. ®opma npoBenenust | Od6pazoBar. NPOAYKT
Jlexusa Koucnekr
1. BEHIECTBO. ) 2 3 [IpakTuxkym Brinonnennsie
yOpaKHEHUSI
Jlexnmsa Pemennrie 3amaun
2 XUMWYECKASI PEAKIIHSI 5 2 3 | Lpaxmukym Koncenexr
3aueTHOE BrimonneHHb1e
TECTUPOBAHUE YIPKHEHUS
9JEMEHTAPHBIE 9CHOBBI ek Pemntennrie 3agauu
3 HEOPITAHUYECKOU XUMHUMU. 13 3 10 TTpaKTaKym Koucnekr
" | IMPEACTABJIEHHMSI Ob OPTAHUYECKHUX BrimonHenHbie
BEIIECTBAX YIPAKHEHUS
METOAbI IIOBHAHUSA BEILIECTB U Jlexusa Pentennsie 3agaun
4 XUMHMNYECKHUX SIBJIEHUM. 6 5 4 IIpakTukym Koncnekr
' SKCIIEPUMEHTAJIBHBIE OCHOBBI 3aueTHOE BrinonsneHHbIE
XM TECTUPOBAHUE YIOPaKHEHHUS
Pemennsie 3agaun
Jlexus Koncmekr
5. XUMUA U )KU3HD. 1 - 1 ITpakTKym
BreimonHeHHbie
YIPKHEHUS
Jlexus Pemennpie 3a1aun
6. PENETHIIMOHHBIN DK3AMEH 4 - 4 IIpakTukym Koncnekr
Belni-pie yripaxxHHuUs
HUTOT'O 34 9 25




Ka.HEHIIapHO'TEMaTI/I‘IeCKOe INTAHUPOBAHHUC

Ne Tema 3ausTus. TeopeTuveckue BONpPOCHI. IpakTyeckasi 4acThb. Hara
IVIAH GOAKT
BEHIECTBO.(5 yacos)
1. Crpoenue aToma. ATOMBI U MOJIEKYJbl. XUMUYECKUH 35ieMeHT. CTpoeHue 5.09
atoma. CTpoeHHe 3JIeKTPOHHBIX 000104€K aTOMOB NepBbIX 20
3JEMEHTOB nepuoandeckon cucremsl .M. Menaeneena.
2. [lepuonnueckuii 3akoH U [Tepuonuyeckuii 3aKOH U MEPUOJUUECKAs CUCTEMA BrinonHenue TecTos. 12.09
[Iepnonnueckas cucrema xuMuueckux aemenToB .M. Menneneesa. ['pynmns! u Kontpoas Ne 1.
XUMHUYECKHX 3JIEMEHTOB HEepUOJIbl NEPUOINYECKOH cucteMbl. U3NUECKUN CMBICIT
J.1.Menneneesa. MOPSAIKOBOTO HOMEPA XMMHUECKOTro 3yieMeHTa. CBssb [13 u
Crpoenust atomMa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
DIIEMEHTOB M UX COCTUHEHUN B CBSI3H C MOJIOKECHHUEM B
NEPUOJIMYECKOI cUCTEME XMMUYECKUX 3JIEMEHTOB.
3. Crtpoenue BemiecTna. Crtpoenue BemecTB. XMMHUUYECKas CBS3b: KOBAJICHTHAS Ornpenenenne Tumna 19.09
(mosisipHAas W HETOJIApHAs), HOHHAs, METAJITNYECKasl. XUMHUYECKOH CBSI3U U
Kpucrannmueckue pemerku. CBOMCTB BEILIECTBA 110
Annorponusi. B3auMOCBsI3b CTPOECHHUS M CBOIMCTB BEIIECTB. XUMHYECKOH popmyIie.
4, CreneHpb OKACIEHUS U BajleHTHOCTh XMMHUUYECKUX DJIEMEHTOB. Omnpenencane 26.09
BaJICHTHOCTb. CreneHb OKUCIEHHUS XUMUYECKHX 3JIEMEHTOB BAJIEHTHOCTH 3JIEMEHTOB
B HEOPTaHMYECKUX
COEJIMHEHUSIX.
5. Knaccudukanus sHeoprannyeckux | Knaccugukaius HeopraHn4eckux BEIECTB. Cocrasnenue ¢popmyn no | 3.10
BEIIIECTB. [Tpocteie u cnoxHbIe BemecTBa. OCHOBHBIE KIIACCHI Ha3BaHUsIM. BeImoHEHNE
HeopraHmueckux Beniects. Homenkiatypa(Mexx1yHapoJHas U | TECTOBBIX 3aJJaHHM.
HCTOpPUYECKAas) HEOPraHUUECKUX COECAMHEHHH. Kontpous Ne 2.
XUMHNYECKAS PEAKIIUSA(S yacoB)
6. XuMudeckasi peakius XuMuyeckas peakiusi. Y CI0BUS U IPU3HAKU TPOTEKaHUS 10.10
XMMUYECKUX peakiuii. Xumuueckue ypaBHeHus. CoxpaHeHue
Macchl BEIIECTB IPU XMMUYECKUX PEaKIHUsX.
7. Knaccugukanus XumMmuaeckux Knaccugukaius XuMHUUeCKUX peakyii o pa3IuuHbIM 17.10

peaKkuuid.

IMpU3HAKaM: YHUCJIY U COCTaBY UCXOAHBIX U MOJTYYCHHBIX




BE€IICCTB, U3BMCHCHHUIO CTEIIEHCH OKUCIICHHS XUMHYCSCKHIX
9JICMCHTOB, IMOITIOIICHWIO W BBIACIICHHUIO SHCPTHH.

8 DNEKTPOIUTUYECKAS AUCCOIUAINS | DJICKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI 1 aHHOHBI. [TpakTukKym: 24.10
DAEKTPOTUTHYECKAs TUCCOIMALINS KUCIIOT, IIEJI04YeH U COJIel | COCTaBIICHHE MOHHBIX
(cpennux).Peakiiuy HOHHOTO 0OMEHA U yCIOBHS HX ypaBHEHUU
OCYILIECTBIICHUSI.
9. OxucIuTeNbHO— Crenenn  okucneHusi. OKHCIUTENb W BOCCTAHOBHUTENb. | [IpakTukym: 7.11
BOCCTAHOBUTEIIbHBIEC PEAKIINH. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH. COCTaBJICHUE YpaBHEHHI
MeTo 37eKTpOHHOTO OajlaHca. OBP.
10 O600611eHne XuMHUYecKasi peakius KonTpoJas Ne 3. 14.11
3JEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOH XUMMU. IPEJCTABJEHUSA Ob OPTAHUYECKHNX BEIIIECTBAX(13 uacoB)
11. XHWMHYECKHE CBOMCTBA MPOCTHIX | XMMHUYECKHE CBOHCTBA MTPOCTHIX BEIICCTB-METAIIOB: Jlexumst. 21.11
BEIIECTB. HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJUIOB, AJTFOMHHHUSA,
Kenesa.
12 XHWMHMYECKHE CBOMCTBA MNPOCTHIX | XMMUYECKHUE CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAIIOB: Brmonnaenue tectoBeix | 28.11
BEIICCTB BOJIOPOJIa, KMCIIOPO/a, TaJloTeHOB, Cepbl, a30T1a, dhocdopa, 3a/laHuH.
yriaepoja, KpEMHHSL.
13 XHWMHYECKUE CBOMCTBA CIIOKHBIX | XMMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(POTEPHBIX, [IpakTukym. 5.12
BEIIIECTB. KHCJIOTHBIX. BrImonHeHne TeCTOBBIX
3aaHUN.
14 XUMUYECKHE CBOMCTBA CIOKHBIX XUMHYECKHE CBOWCTBA OCHOBAHUN JlaboparopHas paboTa. 12.12
BEIIECTB.
15 XUMUYECKHE CBOMCTBA CIOKHBIX XUMHYeCcKUe CBOWCTBA KUCIIOT. JlaboparopHas paboTa. 19.12
BEIIECTB.
16 XUMHUECKUE CBOMCTBA CIIOKHBIX | XUMHUYECKHE CBOIMCTBA COJIEH (CpeTHUX). JlaGoparopHas paboTa 26.12
BEIIECTB.
17 ['eneTnueckue cBs3M. B3anMocBs3b pa3TuyHBIX KJIACCOB HEOPraHMYECKUX BemlecTB. | OcylecTBieHne 16.01
IET0YEeK MPEeBpaILeHU.
18 O6o0mieHue. XHMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX Kontpoas Ne 4. 23.01
COCTUHEHUN.
19 Kiaccudukanmst opranmaeckux [TepBoHavanmeHbIe CBeleHUS 00 opranndeckux BemecTBa. | CocraBinenne dopmyn u | 30.01
BEIIIECTB. Knaccugukaius opraHMueckix BemecTs, o0ume GopMyIibl. Ha3BaHHE OPTraHUYECKUX
@OyHKIMOHANTBHBIEC TPYITIBL. BUIBI HOMEHKIIATYPHI. BemecTB.CocTaBieHue
[ToHsITHE TOMOJIOTUH U U30MEPHH. TOMOJIOTOB U M30MEPOB.
20 CBoiicTBa OpraHUYeCKUX BEUIECTB. | YTIIEBOJOPOMABI TpeAeibHbIE M HelpenelbHbIe: MeTaH, dTaH, | BeimonHenne TtecToBBIX | 6.02
ATHJIEH, aueTusieH. CBOWCTBA yIiIeBOI0POIOB. 3a/1aHUI.




21 CBoiicTBa OpraHM4ecKux BemecTB. | Kucmopoacoaepikaiiue BemecTBa: CiupThl (METaHO, 3TaHOM, | BBIOIIHEHHE TeCTOBBIX 13.02
[JIMLIEPHUH ), KApOOHOBBIE KUCIIOTHI (YKCYCHAsl M CTEAPUHOBAs1). | 3a/laHU.
22 CBoiicTBa OpPraHMYECKUX BEIICCTB. | brosornuecku BakKHbIC BEIIECTBA: OCIIKH, )KUPBI, YTIIECBOIBI. BrimosiHeHre TECTOBBIX 20.02
3aJlaHu M.
23 O600menue CBoiiCTBa OpraHUYECKUX BEIICCTB Kontpois Ne 5. 27.02
METO/Ibl IO3HAHMUS BEIIECTB U XUMHNYECKHUX SIBJIEHUMN.
OKCHEPUMEHTAJIbHBIE OCHOBBI XUMHWMU (6 yacoB)
24 Xumuueckas J1adopaTopus. [TpaBuiia 6e30mMacHO# pabOThI B IKOJIBHOH JIA0OpATOPHH. JlaboparopHas pabota 6.03
JlaGopaTopHas mocyaa u 000py10BaHHE.
YucThie BellecTBa U CMECH
25. KauectBennsie peakimu Omnpenenenne xapakTepa cpeibl pacTBOpa KUCIOT U mienoued | Bemomaenne TtectoBbix | 13.03
C TIOMOIIBIO MHANKATOPOB. KauecTBeHHBIC Peakllii Ha MOHBI | 3aJaHUM.
B pacTBope (XJIOpHI-, Cysibdat-, KapOOHAT-HOHBI, HOH
aMMOHHUSA).
26 I"a3000pa3nble BemecTBa [Tomyuyenue razoo0pa3nbix BemecTB. KauectBennnie peakiuu | [Ipaktuyeckas padora. 20.03
Ha ra3000pa3Hble BelecTBa (KHUCIOPOI, BOAOPO, YITIEKUCIBIN
ra3, aMMHUaK).
27 Pemenne 3anau. IIpuMeHeHne 3HaHUM Ui PELICHUS 3aJaHUl ¢ YMCTBEHHBIM Beinonnenue 3aganHuil. 3.04
HKCIIEPHUMEHTOM.
28 [IpoBenenue pacyeToB Ha OCHOBE | BblumcieHus MaccoBOM J10M XMMUYECKOIO AJIEMEHTA B Pemenue 3anau. 10.04
bopmyL. BeliecTBe. BorurcneHus MaccoBoil 1011 pacCTBOPEHHOTO
BEIIECTBA B PaCTBOPE.
29 [IpoBenenue pacyeToB Ha OCHOBE | 3 BrlumclieHHEe KOJIMYECTBA BEIIECTBA, MAcChl MM 00beMa Pemenue 3amau. 17.04
YpaBHCHHI PEaKITHH. BEIIECTBA 10 KOJIMYECTBY BEIIECTBA, MACCE HIIM 00BEMY Kountpoas Ne 6.
OJIHOTO M3 PEareHTOB WJIH MPOIYKTOB PEAKIUH.
XUMMUS A ’KU3Hb.(1 uac)
30 XUMUS ¥ )KU3Hb. [TpoGieMbl 6€30MacHOTO UCIIOJIB30BAHUS BEIIECTB H 24.04
XAMHYECKHUX PEAKIMi B MOBCEIHEBHOM )KU3HH.
XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPeJIbl U ero
MTOCJICICTBHSI
PENETUIIMOHHBIN DK3AMEH (4 uaca)
31 Penernimonusiii OI'D Nel 24.04
32 Penrerunimonnsiii OI'D No2 8.05
33 Penerunimonnsiii OI'D Ne3 15.05
34 Penernmmonnsnii OI'D Ned 22.05







