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1.PE3VJIbTATBI OCBOEHUA KYPCA BHEYPOUHOUM JEATEJBHOCTHU.

Juunocmuvimu pe3yiomamamu o6yuenu}l Aenawomca:

v
v
v

YyBCTBO TOPJIOCTH 32 POCCUHCKYIO HayKy, T'yMaHHU3M, IOJIO’KUTEIbHOE OTHOILLIEHUE K TPYY, LEIEYCTPEMIIEHHOCTb,
TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY JaibHEHIIe 00pa30BaTeIbHON TPACKTOPHH €CTECTBEHHO-HAYYHOTO HAIlPaBIICHHS,
YMEHHE YIPaBISATh CBOCH MO3HABATEIbHON JESTENbHOCTBIO.

Memanpeomemuvimu pe3ynomamamu A61Aa0mMca:

v
v

v
v
v

HCITIOJIb30BaHHUEC YMCHI/Iﬁ W HAaBBIKOB pa3JIMYHbIX BUOOB IMO03HABaTEILHOM JACATCIIBHOCTH,

MCITI0JIb30BAHUE OCHOBHBLIX HHTCIICKTYAJIbHBIX onepaum‘/i: AHAJIM3 W CHUHTE3, CPABHCHUC, O606HIGHI/IC, CucreMarTrmn3anuu, BBIABJICHUC
MMPUYUHHO-CJICICTBCHHBIX CB$I3€I\/'I,

YMCHUEC ONIPCACTIATE UCIN U 3aJa4n JCATCIbHOCTH, BI)I6I/IpaTI> CpeacTBa pcajin3ann ueneﬁ " NPpUMCHATH UX HaA MIPAKTHUKE,

YMEHHE CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3H3HI/II71, dHaJIn3a U OIICHKHU HOBOH I/IH(i)OpMaHI/H/I,

HCITIOJIb30BAHUEC PA3JIMYHBIX UCTOYHUKOB JIA MMOJTYYCHHUA I/IH(i)OpMaIII/II/I.

Ilpeomemmnvimu peynomamamu A6AA10MCA:

v

AN

(dbopMHpoBaHKE TIEPBOHAYATIBHBIX CHCTEMATH3NPOBAHHBIX MIPEACTABICHUH O BEIECTBAX, NXITPEBPALICHUAX U IPAKTHUYECKOM NPHUMEHECHUH;
OBJIa/ICHHE MIOHATUIHBIM aIapaToM U CHMBOJIMYECKUAM SI3BIKOM XUMHUH;

0CO3HaHNE 00BEKTUBHO 3HAYMMOCTH OCHOB XMMUYECKON HAYKN KaK 00JaCTH COBPEMEHHOTOECTECTBO3HAHMS, XUMUYECKUX TTPEBPAICHUN
OpPraHMYeCKUX U HEOPTaHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUI )KHUBOH M HE)KMBOW TPUPO/IBI;

yriryOneHue npeACTaBICHUH O MaTepHaIbHOM €IMHCTBE MHPA;

OBJIaJICHHE OCHOBAaMH XUMHYECKOI I'PaMOTHOCTH: CIIOCOOHOCTHIO aHATIM3UPOBATh U 0OBEKTHBHOOIICHUBATH )KU3HEHHBIC CUTYalllH, CBS3aHHbIC
C XMMUEH, HaBBIKaM1 0€301acHOT0 00paIIeHHs ¢ BEIIECTBAMHU, HCIIOJIb3YEMBbIMHU B ITOBCEAHEBHOM KU3HH; YMEHUEM aHAIIU3UPOBATH U
IUTAHUPOBATH YKOJIOTMYECKU O€30MacHOe MOBEICHHUE B IIETISIX COCPEIKESHHUS 30POBBS U OKPY)KAIOIIEH CPEJIbI;

(dbopMHpOBaHNE YMEHHUH yCTaHABIMBAThH CBSA3M MEXK]y PealbHO HAOII0aeMBbIMI XUMHUYECKIMHUSBICHUSIMU M IPOLIECCAMU, TPOUCXOSAIINMU B
MHUKPOMHUPE, OOBSICHATH IPHYMHBI MHOTOO0pa3Hsl BEIIECTB, 3aBUCUMOCTD UX CBOICTB OT COCTaBa U CTPOCHHMS, a TAKIKE 3aBUCHMOCTh
IIPUMEHEHHS BEIIECTB OT MX CBOMCTB;

IPUOOPETEHUS OTBITA UCIIONH30BAHMS PA3IMYHBIX METOJIOB U3y4YEHHSI BEIIECTB; HAOIIOCHNUS 3aiX MTPEBPALICHUSMH [TPU TIPOBEICHUN
HECJIOXKHBIX XMMUYECKUX SKCIIEPUMEHTOB C HCIOJIb30BaHUEM J1a00paTopHOTro 000pyIOBaHUS 1 IPUOOPOB;

YMEHHE OKa3bIBaTh MEPBYIO IIOMOIIb IIPH OTPABJIICHUSX, 0)KOTaX U JPYIHX TPaBMax, CBA3aHHBIX CBELIECTBAMH U JJa0OPaTOPHBIM
obopynoBaHueM;

OBJIaJICHUE NTPHUEMaMH paboThI C HH(pOpMALMel XUMHUUECKOTO COJIepKaHUs, IPeACTaBICHHOM Bpa3Ho Gopme (B BUIE TeKCTa, Gopmyd,
rpaduKoB, TAOIUYHBIX JaHHBIX, cXeM, (poTorpaduii u ap.)

CO3/1aHME OCHOBBI JJ1s1 (POPMHUPOBAHUS UHTEPECA K PACIIUPEHUIO U YIITYOJISHUI0O XMMUYECKMX3HAaHUHM U BBIOOpa XMMHHU KaK MPO(QUIBHOTO
IpeaMeTa Ipu Mepexo/ie Ha CTYIEeHb CpeJHero (IOJIHOro) oouiero oopa3oBanus, a B AajdbHEHIIEM U B KauecTBe c(epbl CBOE
npodeccuoOHaIBbHON AEATEIbHOCTH;



v (opMHpOBaHKE MPEICTABICHHUI O 3HAYEHUH XUMUYECKON HAYKU B PEIICHAM COBPEMEHHBIXIKOJIOIMYECKUX MPOGIIEM, B TOM YHCIIE B
MPEJOTBPAIICHUH TEXHOTCHHBIX M 9KOJIOTHYECKUX KaTacTpod.

BbInycKHUK NMOJYYUT BO3MOKHOCTh HAYUYHThCS:

—  3HAMb XUMUYECKVIO CUMBOMUKY. 3HAKU XUMUYECKUX DIeMEeHmMO8, hOpMYIbl  XUMUYECKUX Beecms, YPAGHEHUS XUMUYECKUX
peaxkyuii;

—  BadiCHeliuiue XumMudeckue NOHAMuUsL.: 8eujecmso, XUMU4ecKull d1emMeHm, amom, MOJEeKy1d, OMHOCUMENbHbIe AMOMHAS U MOJIEKYIAPHAS MACCYI,
UOH, KAMUOH, AHUOH, XUMUYECKASL C853b, INEeKMPOOMPULAMETbHOCTb, 8AIEHMHOCMb, CMENeHb OKUCTEeHUs, MOJb, MATISIPHASL MACCA, MOJISIPHBIL
06veM, pacmeopul, 2IeKMpOIUMbl U HEINeKMPOIUMbL, IIEKMPOIUMUYECKAs OUCCOYUAYUSL, OKUCTUMENLb U 60CCMAHOBUMENb, OKUCTEHUE U
goccmanognenue, menyiogot 3¢hghekm peaxkyuu, OCHO8HblIe MUNbl PeaKyuli 8 HeOP2aHU4eCKOU XUMUU,

— XapaxmepHvle NPUSHAKU BANCHEUUUUX XUMULECKUX NOHAMULL,

— 0 Cywecmeosamuu - 83aUMOCEA3U  MeNHCOY  BANCHEUUUMU XUMUYECKUMU NOHAMUAMU,

— CMbICI OCHOBHbIX 3AKOHOG U Meopuu XUMUU. AMOMHO-MONEKVIAPHASL MeOPUsl, 3aKOHbl COXPAHEHUS MAcCCbl 8eujecms,
nocmosauncmea cocmasa, nepuoouyeckuil 3axou /1. M. Menoeneesa

BopInycKHUK HAy4YUTCH:

Ha3piBaTh: xumuueckue anemenmoi; coeOuHeHUs: U3YUEHHBIX KIACCO8 HEOP2AHUYECKUX elecms, Op2aHudecKue eeuecmea no ux opmyne: Memat,
9MAH, IMUNEH, ayemuiet, MemaHo, dMaHol, 2IUYEpUt, YKCYCHAs KUCTIOMA, 2N0K03d, Caxapo3a.

OOBSICHATB: u3ULeCKULl CMBICIL AMOMHO20 (NOPAOKOB020) HOMEPA XUMUYECKO20 dJleMeHmd, HOMepo8 2pYnnbl U Nepuood 8 NepuooUtecKoll
cucmeme J{.U. Menoeneega, kK KOmopviM 3/1eMeHm NPUHAONEHCUM,

3AKOHOMEPHOCMU USMEHEHUsL CIMPOEHUs. AMOMO8, C8OLICE IIeMEHMO8 8 Npedeax MAblX Nepuodo08 U 2IA8HbIX HOOZPYNN, d MAKICe C8OUCMBA
00pazyemvix UMU 8bICULUX OKCUOOSB,

CYWHOCMb  npoyecca  NeKMPOIUMUYECKOU  OUCCOYUaAyuU U peakyuti UOHHO20 0OMeHa

XapakTepu30BaTh: XumMuyecKue 31eMeHmol (0m 6000pooa 00 KAlbyusi) HA OCHOBE UX NOJIOHCEHUsL 8 NEPUOOULECKOL CUCeMe XUMUYECKUX
anemenmos /. U. Menoeneesa u ocobennocmeti cmpoeHus ux amomos,
83AUMOCBA3b  MedHCOY COCMABOM, CMPOeHUeM U CE0UCMBAMU euecms,

XuMuyeckue C80UCMBA OCHOBHLIX KIACCO8 HEOP2AHUYECKUX eujecma: OKCUuoos, KUCI0m, OCHOBAHULL U COlell.

Onpenensitsb, KJIaccuGUIUPOBATD; COCMAB elecms No Ux Qopmynam; 8aieHMHOCMb U CMEeneHb OKUCIEeHUS JIeMeHmMAa 8 COeOUHEeHUU,

8UO XUMUUECKOU C8A3U 8 COCOUHEHUSX, NPUHAONEHCHOCTNb 8eUiecms K OnpedeleHHOMY KIACCY COeOUHEHUL, MUnbl XUMUYECKUX Peakyull;

B03MONCHOCHb NPOMEKAHUS PeaKyull UOHHO20 0OMeHA.

CocTaBasiTb: cxemvl cmpoeHus amomos nepsvix 20 snemenmos nepuooudeckou cucmemul /{. M. Menoeneesa; hopmynst HeopeaHuueckux coeOuHeHutl
U3YYEHHBIX KIACCO8,
VPAGHEHUsL XUMUYECKUX PeaKyull.

OO0pamarbesi:c xumuyeckol nocyoou u 1adopamopHuim 000py008aHUEM.PACNO3HABANb ONbIMHBLIM NYMeM.:2a3000pa3Hble geuecmea. KUCIopoo,
8000p00, YeNeKUCTbILL 243, AMMUAK, PACMEOPbl  KUCIOM U welodell No UBMEHEeHUI) OKPACKU UHOUKAMOPA, KUCIOMbL, WeloyU U COLU NO
HAIUYUIO 8 UX pACMBOPAx XA0puo-, cyivgham-, KapooHam-uoH08 U UOHA AMMOHUSL.

BoI4ucasiTh: Maccogyro 00110 XUMU4eCcko20 3ieMeHma no hopmyie coOeOUHEeHUs;, Macco8yio 000 8eulecmsad 8 pacmeope;

KOIUYecmeo eeujecmaa, o0vem Uil Maccy 6eujecmaa no KoIuvecmsy eeujecmad, 00vemy uil Macce peazeHmos ui npooyKmo8 peakyuu.



Hcnoab30BaTh NpuoOpeTeHHbIE 3HAHUS U YMEHUSI B PAKTUYECKOM 1eSITeJIbHOCTH M NOBCEIHEBHOM KU3HM JIJISA:
be3onacno2o obpawjeHus ¢ 8ewecmeamu U Mamepuaiamu 8 NOBCEOHE8HOU HCUSHU U 2PAMOMHO20 OKA3AHUS NePEOU NOMOWU NPU OHCO2AX KUCTOMAMU
U werouamit; 00vbACHEeHUs OMOENbHLIX PAKMO8 U NPUPOOHBIX AGNEHULL, KDUMUYECKOU OYeHKU UHDOPMAYUU O 8eeCmBax, UCNONb3YeMbIX 8 Oblm).

2. COJIEP’KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH C YKASAHUEM ®OPM OPI'AHU3AIIUU U
BHUJIOB AEATEJBHOCTMN.

PA3EJI 1 BEHIECTBO (5 yacoB)

Crtpoenue atoma. Cmpoerue 21eKmpoHHbIX 0007104eK amomos nepsuvlx 20 snemenmos nepuoouueckou cucmemol /[U. Menoeneesa. Cospemennvle
NpeoCmasieHust 0 CmpoeHuu amoma. J{eusicenue snekmpona 6 amome. Amomuas opoumans. IlocredosamenbHoCmb 3aN0IHEHUS dIEKMPOHHBIX
060104yek 6 amomax. DneKmponHble u epaguyeckue Qopmynbl Aamomos 2NeMeHMO8.

Pabota ¢ TpeHHPOBOYHBIMU TECTAMH TIO TEME.

[leproanvecknii 3aK0H 1 TIEPUOIMUECKAs CHCTEMa XUMUYeCKHX neMeHToB /1. MenneneeBa. I pynnot u nepuoovl nepuoouueckoi cucmembl.
Dusuueckull CMbIC NOPAOKOBO20 HOMEPA XUMUYECKO20 dlleMeHmd. 3aKOHOMEPHOCIU U3SMEHEHUs. CBOUCME IIeMEHMO8 U UX COeOUHEHUN 8 CEA3U C
NONONCEHUEM 8 NEPUOOUYECKOLL CUCTNEeME XUMULECKUX leMeHmos. Xapakmepucmuka XumMudeckux C80UCms 3J1eMeHMO8 2lA8HbIX NOOSPYRN U
NePUOOUYHOCIb UX USMEHEHUS 8 C8eme IIeKMPOHH020 cmpoerus amoma. Obwas Xxapakmepucmura 1eMenma Ha OCHO8e €20 NOLONCEHUS 8
nepuoouuecxoti cucmeme /]. U. Menoeneesa.

PaboTa ¢ TpeHUPOBOYHBIMH TECTaMU TI0 TEME.

CtpoeHue BemecTB. Xumuueckas cés13b. KOBALIEHMHAS (NONAPHASL U HENONAPHASL), UOHHASA, MEMAIUYeCKds. Xumuyeckas césis3b amomos.
Kosanenmuas ces3b u mexanusm eé oopazosanus. [lonapuas u Henonsapras kosanenmuas cesa3s. Ceolicmea Ko8aNeHMHOU C653U. INeKMmpOoHHble U
cmpykmypHvle popmyast eewecme. Honnas césa3b u mexanusm eé oopazosanus. Ceoticmea uonos. Memaniuveckas cés3b.

[Tpaktudeckoe 3ansTre. CocTaBICHUE JICKTPOHHBIX U CTPYKTYPHBIX (POPMYII BEIIECTB.

BasieHTHOCTD XMMUYECKUX 371€MEHTOB. CTENEHb OKUCICHUS! XUMUYECKUX AJIEMEHTOB. Banenmuvle snekmponsl. Banenmnocmo. Banenmuvie
803mocHocmu amomos. CmeneHnv OKUCIeHUs.

[TpakTrueckoe 3anarue. CocraBlieHHE JIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIT BEILIECTB.

[IpocTeie u cnoxxublie BemecTBa. OCHOBHBIE KJIACChl HEOPTaHUYECKHX BellecTB. Homenkiamypa Heopeanuyeckux coeounenutl. Knaccuguxayus
gewecma: npocmoie U Cl0NHCHble, Memaibl U Hememannsl. Knaccugurxayus neopeanuueckux eujecms, ux ceHemuieckas cea3s. Homenxnamypa,
Kaiaccugpuxayus OKcuoo8, KUCI0m, coell U OCHOBAHUI.

PaGota ¢ TpeHupOBOYHBIMU TECTAMU IO TEME.
PA3JIEJI 2 XUMHNYECKAS PEAKIUSA (5 yacos)

XuUMHUecKas peakus. Ycnosus u npusHaku npomekanus xumuyeckux peakyuu. Xumuyecxue ypagnenus. Coxpanenue maccyl 6eujecme npu
Xumuueckux peaxyusx. Quzuveckue u xumudeckue saenenus. CpasHenue npusHaKos huauyeckux u xumuveckux aeieHul. Hanucanue ypasnenue
XUMUYECKUX pearkyuil, paccmaHo8Kka K03 puyueHmos. 3aKon coXxpaHenus Maccol 8eujecms.

PaGota ¢ TpeHUPOBOYHBIMH TECTAMU TIO TEME.



Knaccugukanuss XMMHYECKIX PeaKIuil 10 pa3IMyHbIM PU3HAKAM: YUCTY U COCMABY UCXOOHBIX U NOLYYEHHBIX 8eUjecm8, USMEHEeHUI0 CMeneHell
OKUCTEHUS XUMUYECKUX DJIEMEHMO8, NO2NIOUWeHUIO U 8blOENEHUI0 IHEPSUU.
Pasznuunvie knaccughuxayuu xumuueckux peakyui, npumepbi.

Pabota ¢ TpeHUPOBOYHBIMH TECTAMHU.

DNEKTPOJIUTHI U HEAJIEKTPOIUTHL. KamuoHwvl u aHuoHbl. DNeKmpOoIumuyeckas OUCCoOyuayus KUCI0m, wieiodell u coneti (Cpeonux). Inexmponumsl u
HeNIeKMpoIumsl. eKmpoIumuyecKas OUCCoyuayus 8 pacmeopax u pacniasax. Ponws 600wl 6 npoyecce snekmpoaumuieckou OUCCoOyuayuu.
Cmenens ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuyeckue c80UCmea KUCI0M, coJleli U OCHOBAHULL 8 ceene meopuu 31eKmpoaumuieckou
ouccoyuayuu.

Pabora ¢ TpeHUPOBOYHBIMH TECTAMHU.

Peakuuu nonHoro ooOMeHa ¥ yclioBus ux ocyuiectBieHus. Cocmasnenue MONEKYIAPHBIX U UOHHBIX YPASHEHUU. Ynpadichenue Ha nanucanue
VpasHeHuil peakyuti UOHHO20 0OMeHa.
OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakMu. Okucaumens u goccmanogumens. Ilpoyeccwl okucnenus u eoccmanosnenus. Cocmasnenue
ypaerenuti OBP: memoo s1ekmpoHH020 banranca u memoo noaypeaxyuil (WOHHO-2J1eKMpPOHHbBIU MEMO0).
Ilpakmuuecxoe 3auamue. Cocmasnenue ypasuenuti OBP memooom snekmpoHno2o bananca u memooom noiypeakyuil. Y npasxchenue Ha cocmasienue
VPasHeHUil OKUCTUMENbHO-80CCMAHOBUMENIbHBIX PEaKyull.
PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHMYECKOM XUMMWN. TIPEJCTABJEHHUS O OPTAHUYECKHUX
BEIECTBAX
(13 yacoB)

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIJIOB U HEMETAIJIOB. XumuuecKkue c8olcmea npocmulx euecme-memainilos ueioyHblx u
WjeI0YHO3eMeNbHbIX MEMAlos, antoMunus, sxcenesa. Obwas xapakmepucmuxa memannos. Pacnonooxcenue memannos 6 Ilepuoouueckoii cucmeme
J.U. Menoeneesa, usmenenue ux ceoucme no nepuooam u cpynnam. IneKmpoxumMuiecKutl pso Hanpalcerus Memaiios. Xumuyeckue c8olucmed
Memannos. Xapaxmepucmuky Wel0YHbIX U WeloYHO3eMENbHbIX MeMAailos, ANOMUHUSA, Jcelle3d. XumuyecKkue c80UCmaea npocmsix 6eujecms-
HeMemaiios: 6000p00d, KUCI0poOd, 2al02eH08, cepbl, azoma, hocghopa, yenepooa, kpemuus. Odbwan xapakmepucmurka Hememaiios.
Pacnonoocenue memannos 6 I[lepuoouueckoui cucmeme J{. 1. Menoeneesa, uzmenernue ux coucms no nepuooam u epynnam. Xumuueckue ceoucmeda
HemMemannos. Xapakmepucmuxku 8000pood, KUCIOpoOd, eAllo2eH08, cepbl, azoma, gocgopa, yenepooa, KpemMHus u ux coOeOuHeHull.

XUMUYECKHE CBOMCTBA CIIOKHBIX BEILIECTB. XumuyecKkue c80UCMB8a OKCUO08: OCHOBHBIX, aMhomepHblX, KuciomHulx. Homenxnamypa,

Ka1accuguxayus, Xumudeckue c8olcmea u cnocodbl NOIYUeHUs: OKCUOO8.

PaGora ¢ TpeHUPOBOYHBIMH TECTAMHU.

XuMmudeckre cBOMCTBAa OCHOBaHUM. Homenknamypa, kiaccuguxayus, Xumuideckue ceoLlcmed u cnocoowl noay4erus 0CHOBAHUII.

PaGora ¢ TpeHUPOBOYHBIMU TECTAMHU.

XUMHUYECKUE CBOMCTBA KUCIOT. Homenknamypa, kiaccugpuxayus, Xumuieckue c8otcmeaa u cnocodsbl NOJyYeHUs: KUCIOM.

PaGota ¢ TpeHHPOBOYHBIMU TECTAMH.

XUMUYeCKHE CBOWCTBA colielt (cpenuux). Homenkiamypa, kiaccugukayus, xumuyecKue c80UCM8a 1 Cnocodwvl NOLyYeHUs coJlell.

PaGota ¢ TpeHUPOBOYHBIMH TECTAMHU.

B3auMocBs3p  pazsmUYHBIX KJIAcCOB HEOPTraHUYECKHUX BEIIECTB.

T'enemuueckasn cesa3b Mexncoy KiAccamu HeOP2aHU4eCKUX coeOuHeHUl.
IIpakmuueckasn paboma. Bvinonnenue ynpaxcuenuti Ha yenouxy npespaujeHul.



[lepBoHauanbHbie  cBeneHHss 00  opraHumdeckux BeuiectBax. Cocmas opeanuueckux eewjecms. [lpuuunsvt MHO2000pa3zus opeanudeckux
sewecms. Ilpeocmasnenue o pazgEpHymou u COKpAwWEHHOL CMpYKmMypHoU popmyie opeanudeckux geujecms. Ponv opeanuueckux eewjecms 6
npupooe U HCU3HU Yel08eKd.

YT1eBoI0POIbI TIPEICIbHBIC M HETIPEIeIbHBIC: METaH, 3TaH, STUJICH, allCTHIICH.

Cocmag u HomeHkamyp y2ne6000p0o008 paoa memana. Xumuieckue c60UCMEA NPeOebHbIX Yene8000p000s (Ha npumepe memana). Cocmas u
HOMEHKIIAMYP HenpeoesibHblX Y2e6000p0008 paod SMUuleHd, ux guzuueckue ceoucmsed. Xumuueckue c8oUCmed HenpeoeibHblX Yene6000p0008 (Ha
npumepe smunena). Peakyuu nonumepuzayuu u 8biCOKOMOAEKYIAPHbLE 8eujecmaa (NoaumMepbl).

Kucnopoacoaepskamue BeniecTBa: CiupThl (METaHOJ, STAHOJI, TJIMIIEPUH), KAPOOHOBBIE KUCTOTHI (YKCYCHAsl U cTeapuHoBast). [louamue o
@yuxyuonanvrot epynne. Cocmag, HOMeHKAIAmMypa, usuueckue u xumuieckue ceoticmea cnupmos. Ilpeocmasnenue 0 MHO2OAMOMHBIX CHUPMAX HA
npumepe enuyepuna. Illpedcmasnenue o KapOOHOBbIX KUCI0Max u peakyuu smepugurxayuu. Kapbonoswvie kuciomol. Quzuveckue u XumuiecKue
CBOUCMBA YKCYCHOU KUCTOMbl, €€ NpUMeHeHuUe.

Buonornyeckn BakKHbIE BEMIECTBA OCIKH, KHUPHI, YTIEBOIBL. [lonsmue o crodxcHulx a¢ghupax. Kupwvl. Cocmas monexyn scupos, ux gusuyeckue
ceoticmea u npumeHenue. buonozuueckas Qpyuxyus xupos. Yeneoowi, ux cocmas, ghusuieckue c80NUCmMaed, HAxXoHcoeHue 8 Npupooe, NPUMeHeHue u

Ouo02UYeCKAs POTlb.

PA3JIEJI 4 METO/1bl HIO3HAHHMS BEHIECTB U XUMHWYECKHX SIBJIEHUM.
OKCIEPUMEHTAJIBHBIE OCHOBBI XUMMU (6 yacos)

[IpaBuna 6e30macHO pabOTH B MIKOJIBHOM JabopaTopun. JlabopamopHas nocyoa u obopyoosarnue. Pazdenenue cmeceii u ouucmra eewyecms.
IIpuecomosnenue pacmeopos. Onpedenerue xapakmepa cpeobl pacmeopa KUCIOom U weroyell ¢ NOMowblo UuHOukamopos. Kauecmeennvie peakyuu Ha
UOHBL 8 pacmeope (X10puo-, cyabgam-, KapOOHAM-UOHbL, UOH AMMOHUSL).

[Toydenne ra3oo00pa3HbIX BemecTB. KauecmeenHvle peakyuu Ha 2a3000pazHvle eujecmea (KUCI0poo, 8000p00, YeaeKUCIbIU 2a3, AMMUAK).
[TpoBenenue pacueToB Ha OCHOBE GOPMYJ U ypaBHEHUH peakuuid. Pemenue 3amay.

Buiyucaenuss maccogoti 00au Xumuyeckoeo 21eMeHma 6 geujecmae.

Buiyucaenusi maccogotl 0oau pacmeopeHHo2o euecmaa 8 pacmesope.

Buiyucnenue konuuecmea eeujecmaa, maccol uiu 06vema eeujecmad no Koaudecmay 8eujecmad, macce uiu 00vemy 00OH020 U3 peazeHnos uiu
nPOOYKmMO8 peaxyuu.

PA3EJ 5 XUMMUSA U )KU3HD (1 gac)

[TpoGnembl 6€30TIaCHOTO WCIOIB30BAHMUS BEIIECTB M XUMUYECKUAX PEAKIIMN B IOBCEAHEBHOM XKU3HU. XumMuueckoe 3aepsisHeHue OKpYicarouell cpeovl

U e20 noCIe0Cmausl.
PaboTa ¢ TpeHUPOBOYHBIMU TECTaMH JJIsl TOArOTOBKU K ' MA.
PA3JIEJI 6 PEHETHIIMOHHBIN DK3AMEH (4 uaca)



Yu4eOHo — TeMaTHUYECKHIi IIJIaH

Ne KoJui-Bo yacos
o/ Tema Beero Teop. Mpaxr. ®opMma nposeaeHusi | O6pasoBar. NPOAYKT
1|
Jlexknus Koucnekr
1. BEHIECTBO. 5 2 3 [TpakTuxym BrinonHeHHbIC
YIpaKHEHUS
Jlexknus Pentennrie 3amaun
2. XUMWYECKAS PEAKIIAS 5 2 3 Hpaicriicym Koncrexr
3a4yeTHOE BrinosiHeHHbIE
TECTUPOBAHUE yIpaKHEHUS
IJEMEHTAPHBIE OCHOBbI Texuns Pemennsbie 3aiaun
3 HEOPI'AHUYECKOU XUMHUUN. 13 3 10 TpaKrikym Koncnekr
" | NPEACTABJIEHUS Ob OPTAHUYECKHUX BrinosiHeHHbIE
BEINECTBAX YIPAKHEHUS
METO/bI IIO3HAHUA BEILHECTB U Jlexuumst Pemennsie 3agaun
4 XAMUYECKHUX SIBJIEHUI. 6 5 4 IIpaxTuxym Koncnekr
' IKCIHHEPUMEHTAJIBHBIE OCHOBbBI 3a4yeTHOoe BrinosiHeHHbIE
XUMHUH TECTUPOBAHUE yIpaXKHEHHS
Pemennsle 3anaun
Jlexupa Koncnexr
5. XUMUA U )KU3HDb. 1 - 1 ITpakTkym
BrimonHenHbie
YOPAKHEHUS




Jlexmus Pemennnie 3amaun
6. PEINETUIIMOHHBIU DK3AMEH 4 - 4 [IpakTuxym Koncnekr
Beln-pleynpaxHHUS
HUTOIro 34 9 25
KaHeHIIapHO'TCMaTI/I‘-IeCKOe INTAHUPOBAHHE
Ne Tema 3ansiTHA. Teoperuyeckune BONpPoOCHI. IIpakTHYeckast 4acThb. HMara
IIJIAH DAKT
BEHIECTBO.(5 uacos)
1. Crtpoenue aToma. ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHH d51eMeHT. CTpoeHHE 5.09
atoma. CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20
3JIEMEHTOB niepuoandeckoi cuctemsl .M. Menaeneena.
2. [Tepuoandeckuii 3aKOH U [Tepuoauueckuii 3aKOH U MEPUOUYECKAs] CUCTEMA BrIosiHeHUE TECTOB. 12.09
[Tepuoanueckas cucrema xumudeckux 3eMenToB J[.M. Menaeneesa. ['pynmsl u KonTpoas Ne 1.
XUMHAYECKUX DIIEMEHTOB MEPHOJIbI IEPHOUICCKON CUCTEMBI. DU3HYECKUI CMBICIT
J.M.Menneneena. MOPSAIKOBOTO HOMEpa XUMUUYECKOTO 3neMeHTa. Cs3b 113 u
Ctpoenus atoma.3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
DIIEMEHTOB U UX COEQUHEHUI B CBS3U C MOJI0KEHUEM B
NIEPUOJMYECKON CHCTEME XMMUYCCKUX JIEMCHTOB.
3. CtpoeHue BemecTna. CtpoeHue BenecTB. XUMHUUYECKast CBs3hb: KOBAJICHTHAs Ornpezenenue Tumna 19.09
(monsipHas ¥ HEMOJSPHAs), HOHHAS, METAJUTMYECKasl. XUMHYECKON CBSI3U M
Kpucrannnueckue pemerku. CBOMCTB BeIlleCTBa 110
Amnorponusi. B3auMocCBsI3b CTPOEHHUS U CBOMCTB BEIIECTB. XUMHUYECKOH dopmyre.
4, CTemneHp OKUCIIEHUS U BaneHTHOCTE XUMHUYECKHUX DJIEMEHTOB. Onpenenenue 26.09

BaJICHTHOCTD.

CreleHb OKUCICHUS XUMHUYECKHX DJICMECHTOB

BaJICHTHOCTHU 3JICMCHTOB
B HCOPIraHNMYCCKUX




COCIUMHCHUAX.

5. Knaccudukarus neoprannmueckux | Knaccudukanus HeOpraHMIeCKUX BEIIECTB. Cocrasnenne dopmyn mo | 3.10
BEIIECTB. [IpocTslie u cnoxuble BemecTBa. OCHOBHBIE KIIACCHI Ha3BaHUAM. BeinonHeHnue
HeopraHudeckux Bemiects. HomeHknatypa(MexxyHapoaHas U | TECTOBBIX 3aJlaHHA.
UCTOpUYECKas) HEOPraHMYECKUX COEMHEHMI. KontpoJsb Ne 2.
XUMHUYECKAS PEAKIIUSA(S yacoB)
6. XuMuyeckas peakuus XuMuyeckas peakuys. Y cloBUs U IPU3HAKU POTEKAHUS 10.10
XMMMUYECKUX peakluid. Xumuueckue ypaBHeHus. CoxpaHeHue
MAacChI BEIIECTB NMPH XUMUYECKUX PEAKIIHSIX.
7. Knaccudukanus XuMuyeckux Krnaccudukanus XuMHYECKUX peakuil 0 pa3IudyHbIM 17.10
peaKImii. MpHU3HAKAM: YHCITYy ¥ COCTaBY UCXOJHBIX U TOJY4EeHHBIX
BEIIECTB, N3MEHEHUIO CTETICHEeH OKMCICHUS XUMUIECKUX
HJIEMEHTOB, TOTJIONICHUIO U BBIACIICHUIO YHEPTHH.
8 DIEKTPONUTHYECKAs JUCCOUMALMSA | DJIEKTPOJIUTHI U HEIJEKTPOJIHUTHI. KaTHOHBI U aHHOHBI. [TpakTrkym: 24.10
DIEKTPOIUTHYECKAS TUCCOIUAIINS KUCIIOT, IIeJI0Yel U COJIeld | COCTaBJICHUE MOHHBIX
(cpennux).Peakiiuy HOHHOTO OOMEHa U YCIOBHS UX ypaBHEHUN
OCYIIECTBIICHHS.
9. OKHCIUTETEHO— Crenean  okucieHus. OKUCIUTENh H  BOCCTAaHOBHTEIND. | [IpakTukyMm: 7.11
BOCCTAHOBMTENIbHBIE PEAKLINU. OKuCIUTENbHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU. COCTaBJICHUE YpaBHEHHMH
Mertop 37eKTpOHHOTO OalaHca. OBP.
10 O0o0menne XUMHUYECKasi peakus Kontpoap Ne 3. 14.11
3JEMEHTAPHBIE OCHOBbI HEOPT AHUUYECKOM XUMUW. IPEJICTABJEHHAS Ob OPTAHUYECKHX BEIIECTBAX(13 uacoB)
11. XHWMHYECKHE CBOMCTBA TMPOCTHIX | XMMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB-METAIIJIOB: Jlexuus. 21.11
BEIIECTB. IIE€JI0YHBIX U LEJIOYHO3EMEIIbHBIX METAJUIOB, aJTFOMUHHS,
xKelesa.
12 XUMHUYECKHE CBOMCTBA MPOCTHIX | XUMUYECKUE CBOMCTBA IIPOCTHIX BELIECTB-HEMETAIIOB: Beinosnenue tectoBeix | 28.11
BEILIECTB BOJIOPOJ1a, KMCIOPO/a, TaJOr€HOB, Cepbl, a30Ta, Gocdopa, 3aJlaHu.
yriepoja, KpeMHHSL
13 XHWMHYECKHE CBOWMCTBA CIIOKHBIX | XMMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, [TpakTHKyM. 5.12
BEIIECTB. KUCJIOTHBIX. BeinosiHeHue TecToBbIX
3aJaHUH.
14 XUMHYECKUE CBOWCTBA CIIOXKHBIX XVMHYECKUE CBOWCTBA OCHOBAaHUI JlaGopaTopHnas pabora. 12.12
BEIIIECTB.
15 XUMHYECKUE CBOWCTBA CIIOKHBIX XVMHYECKUE CBOWCTBA KUCIIOT. JlaGopatopHnas pabora. 19.12
BEIIECTB.
16 XHUMHUYECKUE CBOMCTBA CIIOKHBIX XVMHYECKUE CBOWCTBA COJIEN (CPEAHHUX). JlaGopatopHnas pabota 26.12

BCIIICCTB.




17 ['eneTnueckue cBs3u. B3anMocBs3b pa3nuyHbIX KJIACCOB HEOPraHWYECKUX BemlecTB. | OcyllecTBiieHHE 16.01
LIEIIOYEK [TPEBPALLCHUMN.

18 O06o01meHue. XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX KoHnTtpoub Ne 4. 23.01
COCVHECHUN.

19 Knaccugukarus opranngeckux [lepBonauanbubie cBeneHus o0 opranumdeckux BemectBa. | CocraBnenue (opmyn u | 30.01

BEIIIECTB. Knaccugukamnus opraHnuecKix BEmecTB, oomume GopMyIibl. Ha3BaHUE OPTraHUYECKUX

OyHKIMOHAIBHBIC TPYITIBL. BUIBI HOMEHKIIATYPHI. BeniectB.CocraBieHne
[ToHsITHE TOMOJIOTUY B U30MEPUH. TOMOJIOTOB 1 U30MEPOB.

20 CBolicTBa OpraHMYeCKUX BEUIECTB. | YTJIEBOJIOPOIBI MpeJeNbHbIE W HEMpeAeiIbHbIE: METaH, 3TaH, | BeimonHenue TectoBbIX | 6.02
STUJIEH, arleTiieH. CBOMCTBA yriIeBOAOPOIOB. 3aJaHU M.

21 CBoiicTBa oprannveckux BeniecTs. | Kucmopoacoaepikamue BemecTBa: CUpThl (METaHOM, 9TaHoJ, | Beimonnenue tectoBeix | 13.02
IJIMLEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHAsl M CTEapUHOBAs). | 3a/laHuM.

22 CpoiicTBa OpraHMyecKux BemlecTB. | bronornuecku Ba>kHbie BeLIeCTBA: OEIKH, JKUPBI, YTIIEBO/IBI. Bemosnaenue tectoBeix | 20.02

3a/IaHUM.

23 O0o0611eHNE CBolicTBa OpPraHMYECKUX BEIIECTB Kontpoas Ne 5. 27.02

METO/IbI IO3HAHWS BEIIECTB 1 XUMHWYECKHUX SIBJIEHUM.
OKCHHEPUMEHTAJIbHBIE OCHOBbI XUMHWHU (6 uyacoB)

24 Xumudeckas madbopaTopus. [IpaBuna 6e30macHO pabOTHI B MIKOJIBHOM J1A0OPATOPHH. JlaGoparopnas padota 6.03
JlaGopaTopHas mocyna u 000pyI0BaHHE.
YucTele BelecTBa U CMECH

25. KadecTtBeHHbIC peakiuu Omnpenenenue xapakTepa cpe/bl pacTBOpa KUCIOT U mienouerd | Bemmonnenne TtectoBbix | 13.03
C MIOMOIIBIO HHIUKATOPOB. KadecTBeHHBIC peakiii Ha HOHBI | 3aJaHUU.
B pacTBope (XJI0pUa-, Cyabdar-, kKapOOHAT-UOHBI, HOH
aMMOHUS).

26 I"a3000pa3HbIe BelmecTBa [Tonyuenue razoo0pasubix BeuiecTB. KauectBennsie peakiuu | [Ipaktudeckas padora. 20.03
Ha ra3o00pa3HbIe BellecTBa (KUCIOPOI, BOJOPO/I, YIIICKUCIBIN
ras, aMMHaK).

27 Pemrenue 3amay. [IpumMeHeHue 3HAHUIT I peLICHHs 3aJJaHUi C YMCTBEHHBIM BeinosiHeHue 3a1aHmi. 3.04
IKCTIEPUMEHTOM.

28 [IpoBeneHne pacueToB Ha OCHOBE | BblumcieHus MaccoBOM J0JIM XUMHUYECKOTO JIEMEHTa B Pemmenwue 3anay. 10.04

bopmy. BellecTBe. Boruncienns MaccoBoi J0JIM paCTBOPEHHOTO

BEIIIECTBA B paCTBOPE.

29 [IpoBenenue pacueToB Ha OCHOBE | 3 BhIuMcieHHE KOJIHUYECTBA BEIIECTBA, MAaCChl WM 00BeMa Pemenue 3amau. 17.04

YPaBHEHUH PEaKLUM.

BCIICCTBA IO KOJIUYCCTBY BCUICCTBA, MACCC UJIN O6’beMy
OJIHOT'O M3 PCarcHTOB HUJIM MMPOAYKTOB PCAKIIHNU.

KonTpouas Ne 6.




XUMUA U KU3HD.(1 gac)

30 XUMHUS U KU3Hb. [Tpo6nembl 6€30MaCHOTO UCIIOIB30BAHUS BEIIECTB U 24.04

XUMUYECKUX PEAKLUI B [IOBCEIHEBHOM KU3HMU.

XUMHYECKOE 3arpA3HEHUE OKPYKAIOIICH Cpe/Ibl U €ro

TOCTICICTBUS

PENETUIIMOHHBIN SK3AMEH(4 uaca)

31 PenerunmonspiitOl'd Nel 24.04
32 PenernumonapitOI'D Ne2 8.05
33 PenernumonnsniiOl' D Ne3 15.05
34 PenerunmonnsitOl'D Ned 22.05




