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1.PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM JEATEJIBHOCTH.

Juunocmuvimu pes3yiromamamu 06yqenuﬂ Aeaamwomca:

v
v
v

YyBCTBO I'OPJIOCTH 32 POCCUMCKYI0 HAyKy, T'yMaHU3M, [10JIOKUTEIbHOE OTHOLICHUE K TPYAY, LIEJICYCTPEMIIEHHOCTD,
TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY AajbHENIIeH 00pa30BaTeIbHOM TPAEKTOPUH €CTECTBEHHO-HAyYHOI'O HAallpaBJICHUs,
YMEHHUE YIPABJIATH CBOCH MIO3HABATEILHOMN AESITEIBHOCTBIO.

Memanpeomemuvimu pe3yibmamamu A6AA0MCA:

v
v

v
v
v

KCIMOJIb30BAaHUE YMEHUN U HABBIKOB PA3JIMYHBIX BUIOB ITO3HABATEIBLHOM JI€ATEIBbHOCTH,

MCIIOJIb30BAHUEC OCHOBHBIX HWHTCIIICKTYAJIbHBIX onepaunﬁ: aHaJIM3 W CHUHTC3, CPABHCHUC, 0606H.[€HI/IG, CUCTCMAaTU3allMi, BBIABJIICHUC IMMPUYUHHO-
CJICICTBEHHEIX CBS3C,

YMEHHE OMPEENATh LU U 3ajaul JesITeIbHOCTH, BEIOUPATh CPEACTBA pealli3alliy Lieje U MPUMEHATh UX Ha MIPAKTHKE,

YMEHHE CaMOCTOSITEIIbHOTO IPUOOPETEHHS HOBBIX 3HAHUH, aHAJTN3a M OIICHKH HOBOH MH(MOpMAaIHH,

HCIIOJIb30BAHHUEC PA3JIMYHBIX HCTOYHUKOB IJIA ITOJTYYCHUA I/IH(l)OpMaHI/II/I.

Hpedmemnbmu pe3yiomamamu A6JAAI0OmMCca:

v

AN

AN

(dbopMUpOBaHUE NTEPBOHAYAILHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, MX MPEBPAICHUIX U MPAKTUYECKOM MPUMEHEHUH; OBJIa/ICHHUE
MOHSATHIHBIM aIiapaToM U CUMBOJHUYCCKUM SI3bIKOM XUMUMH;

0CO3HaHHE O0BEKTUBHO 3HAUMMOCTH OCHOB XMMHUYECKON HayKU KaK 00JIaCTH COBPEMEHHOT'O €CTeCTBO3HAHUS, XUMUYECKUX MTPEBPALIICHHI
OpPraHUYECKUX M HEOPTaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH )KHBOW U HEKUBOU TIPUPOJIBL;

yriayOJieHrne IpeaCTaBICHU 0 MaTepUAIbHOM €IMHCTBE MHUPA;

OBJIQJICHIEC OCHOBAMH XUMHYECKOH TPAMOTHOCTH: CITOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO OICHUBATH )KM3HCHHBIC CHUTYAIlHH, CBSI3aHHBIC C
XUMHEH, HaBbIKaMU 06€3011acHOT0 0OpaIlleHus ¢ BEIIeCTBaMH, UCIIOIB3YEMBIMU B TOBCEHEBHOMN )XKM3HU; YMEHUEM aHATU3UPOBATh U IJIAHUPOBATH
HKOJIOTHYECKH O€30IacHOe MOBEICHHE B IENIAX COePEKEHUS 30POBBS 1 OKPY)KAIOIIEH CPEIbl;

(dbopMHpOBaHNE YMEHUI YCTaHABIUBATE CBSA3H MEXAY pealbHO HAOII01aeMbIMU XUMHUYECKIUMH SIBJICHUSMH U TIPOIECCAMHU, TPOUCXOISAIINMHU B
MUKPOMHUPE, OOBSICHITh MPUIHHBI MHOTO0Opa3Hs BEIECTB, 3aBUCIMOCTh UX CBOMCTB OT COCTaBa U CTPOCHMSI, a TAKKE 3aBUCUMOCTh TPUMCHCHHUS
BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUS OIBITA HCITOJIB30BAHUS PA3IMIHBIX METOIOB H3yUCHUS BEIIECCTB; HAOFOICHHUS 32 UX TPEBPAIICHUSIMHA TTPH IMPOBEICHUN HECIIOKHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB C UCIIOJIb30BaHUEM J1a00paTOpPHOTO 000PYyI0BaHUS U PUOOPOB;

YMEHHE 0OKa3bIBaTh MIEPBYIO ITOMOIIL TP OTPABJICHHSIX, OXKOTaX U APYTUX TpaBMax, CBSI3aHHBIX C BEIISCTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;
OBIIJICHHE MTpUEMaMH paboThI ¢ HHPOPMaIIMel XUMHUYIECKOTO CO/Iep KaHMsl, MPEICTaBIeHHON B pa3Ho (Gopme (B Bue TekcTa, (hopMyil, TpaduKoB,
TaOJIMYHBIX TaHHBIX, cXeM, (hoTorpaduii u ap.)

CO3/IaHH€ OCHOBHI JIJIsl JOPMUPOBAHUS UHTEPECA K PACHIUPEHUIO U YIITYOJICHUI0 XUMHUYECKUX 3HAHUN U BHIOOpA XMMHH KaK MPOPUIBHOTO TpeMeTa
MIPHU TIEPEXO0/I€ Ha CTYNEHb CPEHETO (MOTHOTO) 00IIero o0pa3oBaHusl, a B TaJbHEHIIIEM U B KauecTBe c(pepbl cCBOE MpodhecCHOHATBLHOM NI TEIbHOCTH;
(dbopMUpOBaHHE MIPEICTABICHHU O 3HAYCHUN XUMHUYECKON HAYKU B PEIICHUU COBPEMEHHBIX IKOJIOTUYECKUX MPOOJIEM, B TOM YHCIIE B IPEIOTBPAIICHUH
TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod.

BLIHyCKHI/IK MOJYYUT BO3MOKHOCTb HAYYUTHCH .



—  3HAMb XUMUYECKYIO CUMBONUKY: 3HAKU XUMUYECKUX INeMEeHMO8, pOpMYIbl  XUMUYECKUX BeUjecms, YPAGHEHUS XUMUYECKUX pearKyull;

—  BadiCHeliuue XuMuUyecKue NOHAMuUsL: 8eujecmeo, XUMUYECKUll 21eMeHm, amom, MOJEeKy1d, OMHOCUMENbHbIE AMOMHASL U MONEKYAAPHAS MACChL, UOH,
KamuoH, AHUOH, XUMUYECKAsL C8513b, JNEeKMPOOMPULAMENbHOCb, 8AICHMHOCMb, CIEeNneHb OKUCTIeHUsl, MOJIb, MAIAPHASL MAccd, MOJISIPHBII 0ObeM,
PACmeopul, INeKMPOIUMbL U HEINeKMPOIUMbL, IEKMPOIUMUYECKAS OUCCOYUAYUS, OKUCTUMENb U BOCCAHO8UMENb, OKUCIEHUe U B0CCMAHOBIIeHUE,
MenJio8ot 3¢hghexm peaxkyuu, OCHO8HbIe MUNbl PeAKyull 8 HeOP2AHUYEeCKOU XUMUU,

— Xapaxmephbvie NPUSHAKU ANCHEUWUX XUMULECKUX NOHAMULL,

— 0 CYWecmeosamuu - 83AUMOCEA3U  MeHCOY  BANCHEUUUMU XUMUYECKUMU NOHAMUIMU,

— CMbICT OCHOBHLIX 3AKOHO8 U Meopuu XuMuu: AmMOMHO-MONEKYAPHASL Meopusl, 3aKOHbl COXPAHEHUs MACCbl 8eujecms, NOCMOAHCMEA
cocmasea, nepuooudeckuti 3akon /. U. Menoeneesa

BbInyCKHUK HAYYHTCS:

Ha3biBaTh: xumuyeckue snemeHmyl, COCOUHEHUS U3VUEHHBIX KIACCO8 HeOP2aAHUYEeCKUX 8euecms; op2aHudecKue eeujecmsd no ux gopmyne: mMmema, 3maH,
SMUIeH, ayemuieH, Memano, IMano, 2IUYePUuH, YKCYCHas KUCI0ma, enoKo3d, caxaposd.

OOBACHATB: Pu3ULECKULl CMBICIL AMOMHO20 (HOPAOKOBO20) HOMEPA XUMUYECKO20 dJleMeHmd, HOMepo8 2pynnvl U nepuooa 6 nepuooudeckou cucmeme /. 1.
Menoeneesa, kK KOmopuim 21eMeHm NPUHAOLEHCUN,

3aKOHOMEPHOCMU USMEHEHUsL CIPOEHUsL AMOMO8, CEOUCME JJIeMEHMO8 8 Npedeax MAalblX Nepuod08 U 21deHbIX NOOZPYNN, d MAKHCe C80UCMBA 00pA3yeMblX
UMU BbICUUX OKCUOOB,

CYWHOCMb  npoyecca  31eKMpPOIUMU4eckol  Ouccoyuayuu U peakyuti UOHHO20 0OMeHa

XapakTepu3oBaTh: XumuyecKue 31emMeHmol (0m 6000pooda 00 Kanbyus) Ha OCHOBE UX NOJLONCEHUS 8 NEPUOOUYECKOU cUCmeMe XUMU4ecKux anemenmos /. U.
Menoeneesa u ocobenHocmel Cmpoenus ux amomos;
83AUMOCEA3L  MENHCOY COCMABOM, CMPOEHUEeM U CEOUCMEAMU BeUjecms;

XUMU4eckue C80UCMB8a OCHOBHLIX KIACCO8 HeOP2aHU4eCKUX euecma: OKCuoo8, KUCI0m, OCHO8AHUIL U COJLEl.

Onpenensites, KI1accuPUUMPOBATD; COCMAB 8elyecme No UX QOPMYIAM,; BAIEHMHOCIb U CMENeHb OKUCLEHUs. dIeMeHmda 8 COeOUHEHUU,

8UO XUMUUECKOU C8A3U 8 COCOUHEHUSX; NPUHAOTIEHCHOCTNb BeUieCmE K ONpedeleHHOMY KAACCY COCOUHEeHUN, MUnbl XUMUYEeCKUX PeaKyull;

B03MONCHOCIb NPOMEKAHUS PeaKyull UOHHO20 0OMeHa.

CocTaBisiTh: cxemvl cmpoeHus amomos nepsvix 20 snemenmos nepuooudeckou cucmemul /[. M. Menoeneesa, ¢hopmynvl neopeanuieckux coeOuHeHul
U3YYEHHBIX KNACCO8;

VPABHEeHUsL XUMUYECKUX PeaKyull.

Obpamarbesi: ¢ xumuueckou nocyoou u 1abopamopHsimM 060py008aHuemM. pacno3HaA8aAms ONbIMHLIM NYMeM: 2a3000pa3Hble 6euwecmad. KUCi0poo, 86000poo,
VeNeKUCHblU 2d3, AMMUAK, pACMBOPbl  KUCIOM U Weloyel No USMEHEeHUI0 OKPACKU UHOUKAMOPA, KUCIOMbL, Welo4U U CONU NO HATUYUIO 8 UX PACIBOPAX
X0puo-, cynibgham-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.

BBIYHCIAATB: MaACCO8YI0 000 XUMUYECKO20 dNIeMEHMA NO opmyie COeOUHEHUs, MACCO8YI0 000 BeWecmed 8 pacmeope;

KOJIUYEeCmeo geujecmed, 00vem Ui Maccy 8eujecmsa no Koauuecmay 6euwjecmsd, 00vemy il Macce pedazeHmos Ui npoo0yKmo8 peaxyuu.

Hcnonb3oBaTh NpuOOpeTeHHbIE 3HAHUA U YMEHUSI B IPAKTHYECKOI eI TeJIbHOCTH U NMOBCEIHEBHOM KU3HH JIJI51:

bezonacnoco obpaweHus ¢ geujecmeamu U Mamepuailamu 8 N08CEOHeBHOL HCUSHU U SPAMOMHO20 OKA3AHUS NEPEOTi NOMOWU NPU 0HCO2aAX KUCTOMAMU U
wenouamu,; 00vACHeHUs OMOeNbHbIX PAKMOo8 U NPUPOOHBIX AGLEHUN, KPUMUYECKOU OYEeHKU UHGOPMAYUU O 8euyeCmeax, UCNONb3YeMblX 8 Oblmy.



2. COJEP)KAHUE KYPCA BHEYPOUHOU JESITEJIBHOCTHU C YKASAHUEM ®OPM OPTAHU3AIIMU U BUIOB
NAEATEJBHOCTMN.

PA3JEJI 1 BEHIECTBO (5 vacos)

Ctpoenue atoma. Cmpoenue 21eKkmpoHHbIX 000104eK amomos nepsuvix 20 snemenmos nepuoouueckou cucmemwl J{U. Menoeneesa. Cospemertule
npeocmasieHuss 0 CmpoeHuu amoma. /{eusicerue s1ekmpona 6 amome. Amomuas opoumans. IlocnedoeamensHocms 3anoaiHeHUs 21eKMpPOHHbIX 00010YeK 8
amomax. Snekmponnvle u epaguieckue Gopmynvl amomos 1eMeHmos.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMU TIO0 TEME.

[Teprnonuueckuii 3aKOH U IEPUOIMYECKAs CUCTeMa XUMHUIecKuX demeHToB JIM. Menneneesa. [ pynnwvt u nepuoost nepuoouyeckoul cucmemvl. Pusuueckutl
CMBICTI NOPSAOKOBO20 HOMEPA XUMUYECKO20 INeMEHMA. 3AKOHOMEPHOCMU USMEHEHUS CEOLICINEG EMEHMO8 U UX COCOUHEHULL 8 CBA3U C NOTIOINCEHUEM 8
nepuoouUyecKoll cucmeme XUMU4ecKux 21emenmos. Xapakmepucmurka XuMudeckux c80UCma 2J1eMeHmo8 21A8HbIX NOOZPYNN U HEPUOOULHOCHb UX USMEHEHUs 8
ceeme 21eKMpoHHO20 cmpoeHusi amoma. O0was xapakmepucmura 1emMeHma Ha 0CHO8e €20 NOJI0dCeHUs 8 hepuooudeckou cucmeme /. U. Menoeneesa.
PaGota ¢ TpeHupPOBOYHBIMU TECTAMU IO TEME.

CtpoeHue BelecTB. Xumuueckas cé:a3b: KOBALEHMHAs (NONAPHAS U HENONIAPHAS), UOHHAS, Memalaudeckas. Xumuueckas cesa3b amomos. Kosanenmnas
C6843b U MexaHusm e€ oopazosanus. [lonsapuas u HenonapHasn KogaieHmuas cea3v. Ceolicmea Ko8aleHMHOU C643U. DIeKmpOHHble U CMPYKMYpHble opmyibl
sewecms. Honnas ceazv u mexanuzm eé oopazosanus. Ceoticmea uonos. Memannuyeckas c6s3b.

[TpakTnueckoe 3ansatue. CocTaBieHUE SJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYJ BEIIECTB.

BanenTHocTh XUMUYECKHX JIEMEHTOB. CTeNEHb OKUCIICHUS XUMUUECKUX AJIEMEHTOB. Banenmuvie snekmponwvl. Barenmuocms. Banienmuvie 603M0MHCHOCU
amomos. Cmenenv oKucieHus.
[TpakTnueckoe 3ansatue. CocTaBneHUE SIEKTPOHHBIX U CTPYKTYPHBIX (POPMYJT BEIIECTB.

[Tpocteie u cnoxubie BemecTBa. OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX BEIECTB. Homenknamypa neopeanuyeckux coeounenuu. Knaccugurxayus seuecma:
npocmwle U CL0JHCHble, Memaivl U Hememannsl. Knaccugurkayus neopeanuueckux gewjecmas, ux ceHemuyeckas céazv. Homenxknamypa, xnaccugpuxayus
OKCUO08, KUCTOM, COJIel U OCHOBAHUII.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME.
PA3JIEJI 2 XUMHUYECKAS PEAKIUSA (5 yacoB)

Xumuueckasi peakuus. Ycenogus u npusHaxku npomexkanusi XuMudeckux peakyui. Xumuueckue ypasnenus. CoxpaneHue maccol geuecms npu XUMU4ecKux
peaxkyusx. Quzuueckue u xumuyeckue aeienus. CpasHeHue NpUsHAKo8 hu3udeckux u Xumuieckux senenul. Hanucanue ypasnenue XumMuyeckux peaxkyutl,
paccmanoska Koag@uyuenmos. 3aKkOH COXpPAHEHUs MACCbL BeUecms.

PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.
Krnaccudukanus XuMHUUECKUX peakluid 0 Pa3IuuHbIM MPU3HAKAM: YUCIY U COCABY UCXOOHBIX U NOJYUEHHbIX GeUjecme, USMEeHeHUI0 CmeneHell OKUCIeHUs
XUMUYECKUX DTIEMEHMO8, NO2TIOWEHUIO U BbLOETICHUIO IHEPULL.
Pa3znuynvie knaccugurayuu xumuueckux peaxyut, npumepbsl.
Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU.

DNEKTPOIUTHI U HEINEKTPOIUTHI. Kamuousl u aHuoHbl. DNeKmpoiumuyeckas OUCCOyuayus KUCI0m, wenodell u conetl (Cpeonux). Dnekmpoiumsl u
HedIeKMpoumvl. INeKMpOIUMULecKas OUCCoOyuayus 8 pacmeopax u pacniasax. Ponrv 600vl 6 npoyecce snexkmponumuueckou ouccoyuayuu. Cmenensb
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue c8oucmea KUCI0m, cojiell U OCHOBAHULL 8 c8eme meopul d1eKmpoIumuieckol OUCCOYUayu.



Pabora ¢ TpeHUPOBOUYHBIMH TECTAMHU.

Peakiiun noHHOTO OOMEHA M yCIOBUS UX ocylecTBieHUs. Cocmasinenue MONEeKYIAPHBIX U UOHHBIX YPAGHEeHUU. YnpadcHeHue Ha Hanucanue ypasHeHull
peaxkyuii UOHHO020 0OMeHa.
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuu. Okucaumens u soccmarnosumens. llpoyeccovl okucnenus u occmanognenus. Cocmagnenue ypasHeHut

OBP: memo0 s1ekmpoHHo20 b6ananca u memoo noaypeaxyutl (WOHHO-31eKmMpPOHHbLU MEMOO).

Ipakmuueckoe 3anamue. Cocmaenenue ypasuenu OBP memooom snekmponno2o bananca u Mmemooom noaypeakyuil. Ynpasxcuenue na cocmasienue
VPasHeHUll OKUCTUMENTbHO-80CCMAHOBUMENbHBIX PeaKyull.
PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMWMH. TPEJCTABJEHHUSA Ob OPTAHUYECKHX BEIIIECTBAX
(13 yacos)

XVMHYECKUE CBOWCTBA IIPOCTHIX BEIIECTB METAJJIOB U HEMETAIIOB. XuMuuecKue cotcmea npoCmulx 6eujecme-memanios WealoyHblX U Wel0YHO3eMeNbHbIX
Memannos, anomunus, scenesa. Oowas xapakmepucmuxa memainnos. Pacnonoscenue memannos 6 Ilepuoouueckou cucmeme [[.H1. Menoeneesa, uzmenenue ux
CB0UCME N0 Nepuodam U 2pynnam. INeKmpoxXumMudecKuii psio Hanpa#CeHus Memannos. Xumuieckue coucmea Memaiios. Xapakmepucmuky werounslx u
WeN0YHO3eMeNbHbIX MEMALN08, AIIOMUHUS, Jcele3d. XumuiecKkue c8olcmea npoCcmulx 6eujecme-HeMemaiiog: 6000pood, KUCIOpoOd, 2al02eH08, cepbl, a30md,
gocghopa, yenepooa, kpemnus. Obwas xapaxmepucmuxa Hememannos. Pacnonoscenue memannosg 6 Ilepuoouueckoii cucmeme /[. 1. Menoeneesa, usmenenue
UX C80UCME N0 NEPUOOAM U 2pYNnam. Xumudeckue ceoucmea Hememanos. Xapaxmepucmuku 8000pood, KUCIopoOd, 2alo2eH08, cepul, azoma, hocgopa,
yenepooa, KpemHus U ux coeOuHeHu.

XVMUYECKUE CBOWCTBA CIOKHBIX BEILIECTB. XuMuueckue ceoucmsea OKCUO08: OCHOBHbIX, aMpomepHbix, Kuciomusix. Homenxnamypa, kraccughuxayus,
Xumuyeckue ceoucmea u cnocobbl noay4eHust OKCUOO08.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.
XUMHUYECKHE CBONCTBA OCHOBAHUH. Homenknamypa, kiaccugpuxayus, Xumudeckue c0UCmsed u cCnocoobl NOLYYeHUsL OCHOBAHUI.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XUMHYecKue CBOWCTBA KUCIOT. Homenknamypa, kiaccuguxayus, xumuiuecKue c8otcmed u cnocoovl NOLyYeHUs: KUCIOM.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XuMu4eckue cBOWCTBa coliel (cpenHux). Homenxknamypa, knaccugurayus, Xumudeckue c8oucmsea u cnocoovl noayueHus coel.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

B3auMocBsI3b  pa3sIUYHBIX KJIACCOB HEOPTraHUYECKHX BEICCTB.

T'enemuueckas cesa3b Mexcoy K1ACCAMU HEOP2AHUYECKUX COCOUHEHUII.

IIpaxmuueckas paboma. Bvinonnenue ynpasicnenuii Ha yenouxy npeepaujeHull.

[lepBoHavanbHble  cBeleHUST 00  opraHmdeckux BeuiectBax. Cocmae opeanudeckux gewjecms. [Iputunvl MHO2000pa3us opeaHudeckux euecma.
IIpeocmasnenue o pazeépHymoii u COKpawjéHHoL CmpyKmypHou gopmyie opeanuyeckux seujecms. Ponb opeanuueckux eewjecms 6 npupooe u sHcusHu
uenosexa.

YTIIeBOAOPOIBI TIpeIeIbHBIC U HeTPEACbHbIC: METaH, 3TaH, 3TUJICH, alleTHIICH.

Cocmag u HomeHKAamyp y2ne6000po0os paoa Mmemana. Xumuieckue c6OUCMBEA NPeoeibHbIX Y2ne8o000po0os (Ha npumepe memana). Cocmae u HOMeHKIAmMyp
HeNnpeoeibHbIX Y2lie6000p0008 psod dIMUieHa, ux huzuieckue ceoucmea. Xumuveckue ceolcmaa HenpedeibHblX Yeiee000p0008 (Ha npumepe SmuieHa).
Peaxyuu nonumepuzayuu u gvicokomonexyniapHvie seuwyecmea (HoauMmepsl).

Kucnopoacoaepxaniue BemecTBa: CupThl (METAHOJ, TAHOJI, TJIUIIEPHH ), KAPOOHOBBIE KUCTOTHI (YKCYCHAsI i cTeapuHoBas). [louamue o )yHKYUOHAIbHOU
epynne. Cocmas, HomMeHKIamypa, Qusuueckue u xumuieckue ceoticmea cnupmos. Ilpeocmasgnenue 0 MHO2OAMOMHBIX CRUPMAX HA NpuMepe eUYepPuHa.



IIpeocmasnenue o kKapbOHOBbIX KUCIOMAX U peakyuu dsmepudurayuu. Kapbonosvie kuciomol. Pusuueckue u Xumuieckue c80UCMEA YKCYCHOU KUCIOMbL, eé
npuMeHenue.

bronornvecku BakHbIC BelecTBa OCIKH, XKHUPBI, YIIIEBOIBL [lousimue o crodxcuvix a¢pupax. Kupvi. Cocmae monexyn sacupos, ux ghusuieckue coUCmed u
npumenenue. buonoeuueckasn ghynkyus srcupos. Yenesoowl, ux cocmas, gpuzuieckue c8OUCMBA, HAXOHCOEHUe 8 NPUPOOe, NPUMEHEHUe U OUO02UYECKAsl POlb.

PA3JIEJI 4 METO/Ibl IO3HAHUSI BEILIECTB U XUMHWYECKHUX SIBJIEHUI.
OKCHEPUMEHTAJIbBHBIE OCHOBBI XUMHUMU (6 yacoB)

[IpaBuna 6e3omacHoOM pabOTHI B MIKOIBHOM JTabopaTopuu. Jlabopamophas nocyoa u obopyoosarnue. Pazoenenue cmeceii u ouucmra eewecms. Ilpucomosnerue
pacmeopos. Onpedenenue xapakmepa cpedvl pacmeopa KUCIOm U wenoyeld ¢ NOMowbio uHoukamopos. Kauecmeennule peakyuu na uoHsl 8 pacmeope (X10puo-
, cynbgham-, KapOOHAM-UOHBI, UOH AMMOHUS).

[Tonmy4yenue ra3000pa3HbIX BelIeCTB. KauecmeaenHvle peakyuu Ha 2a3000pasnvlie geujecmaa (KUCiIopoo, 8000p00, YeAeKUCAbI 2A3, AMMUAK).

[TpoBenenue pacueToB Ha OCHOBE (OPMYII U YPaBHEHUH peakiuii. Pemenue 3amauy.

Boviuucnenus maccogou 00au XUMUYECKo20 d1eMeHmd 6 geujecmae.

Boviuucnenus maccogou 00au pacmeopeHHo20 8euecmad 8 pacmeope.

Boviuucnenue konuuecmea eewjecmad, Maccvl Uil 00vema eeujecmaa no Koauvecmsy eeujecmad, macce uiy 00vemy 00H020 U3 peazeHmos uiu npooyKmos
peakyuu.

PA3JIEJI 5 XUMUSA U ) KU3HD (1 gac)

[TpoOnembl 6€30MacHOTO UCTIOIB30BAHUS BEIIECTB U XMMUYECKUX PEAKIHI B TOBCEIHEBHOM KU3HU. Xumuueckoe 3a2ps3HeHue OKpyicaroweli cpeovl u e2o
nocieocmeus.

Pabota ¢ TpeHHpPOBOYHBIMHU TECTAaMU I MOATOTOBKH K [ A.
PA3JIEJI 6 PEHETUIIMOHHBIN SK3AMEH (4 gaca)



Y4yeOHo — TeMaTHYEeCKHH IJIaH

Ne Kou1-B0 yacoB
o/ Tema Beero Teop. Ipakr. ®opma npoBenenust | OO6pa3zoBar. NPOAYKT
n
Jleknus Koucnekr
1. BEHIECTBO. ) 2 3 [IpakTuxym Brinonnenusie
YOPaKHEHUS
Jlekuus Pemennble 3anaun
2. XUMHAYECKAS PEAKIIVSI 5 2 3 Ipaxruicym Koncenexr
3aueTHoe Brinonnennsie
TECTUPOBAHUE YOPaKHEHUS
9JIEMEHTAPHBIE QCHOBBI Texuns Pemennrie 3amaun
3 HEOPI'AHUYECKOU XUMHUMHN. 13 3 10 TpaxTaiym Kouncnekr
" | MMPEACTABJIEHUSA Ob OPTAHUYECKHUX Brinonnennsie
BEIIECTBAX YIPaKHEHUS
METOJAbI IO3HAHUS BEHIECTB U Jlekuus Pemennele 3amaun
4 XUMUYECKHUX SIBJIEHUM. 6 2 4 IIpakTukym Koncnekr
' IKCHHEPUMEHTAJIBHBIE OCHOBbBI 3aueTHoe Brinonnennsie
XUMHUH TECTHPOBAHUE YIpaXHEHHS
Pemennele 3anaun
Jlexuus Koncnekr
5. XUMUA U ) KU3HD. 1 - 1 [IpakTukym
BreimonHeHHbIE
YOpaKHEHUS
Jlexnus Pemennsle 3anaun
6. PENETUIIMOHHBIN 3K3AMEH 4 - 4 [IpakTukym Koncnekr
Brln-pie ynpaxxHHuUs
HUTOoIro 34 9 25




KaﬂeHHapHO-TeMaTH‘leCKOe INIAHUPOBAHUC

Ne Tema 3ansaATHS. TeopeTnyeckue BONpPoOCHI. IIpakTnyeckasi 4acThb. Hara
IVIAH GOAKT
BEHIECTBO.(5 yacos)
1. Crpoenue aToma. ATOMBI U MOJIEKYJIbl. XUMUYECKUH d5ieMeHT. CTpoeHne 5.09
aroma. CTpoeHHe JIEKTPOHHBIX 000JI04€K aTOMOB IepBbIX 20
3JIEMEHTOB nepuoandeckon cucremsl .M. Menneneena.
2. [lepuonuueckuii 3ak0H U [lepuonnyeckuii 3aKOH U EPUOJUUECKAs] CUCTEMA Beinonnenue tecTos. 12.09
[Iepnoanueckas cucrema xuMuyeckux ieMeHToB /.M. Menaeneesa. ['pynmsl u KonTpoJas Ne 1.
XUMHUYECKHX 3JIEMEHTOB NepUO/Ibl EPUOINYECKOi cucteMbl. PU3NUECKUN CMBICTT
JA.".Menneneesa. MOPSAIKOBOTO HOMEpa XUMHUecKoro aieMenTa. Cassb 13 u
Crpoenus aToMa. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
HJIEMEHTOB M UX COCTMHEHUH B CBSI3H C MOJIOKECHUEM B
NEPUOJINYECKOH cUCTEeME XUMUYECKUX 3JI€MEHTOB.
3. Crtpoenue BemecTna. Crtpoenue BeniecTB. XuMHUYECKast CBSI3b: KOBAJCHTHAs Omnpenenenue Tyma 19.09
(mosisipHast U HETOJIAPHAs), NOHHAS, METAIJIMYECKasl. XMUMUYECKOH CBSI3U U
Kpucramnmueckue pemerku. CBOMCTB BeILIECTBA 110
Annorponusi. B3auMoCBs3b CTPOEHUS M CBOMCTB BEILIECTB. XMUMUYECKOH Gopmyiie.
4, CrerneHb OKUCIICHUS U BaneHTHOCTh XUMHUYECKUX JIEMEHTOB. Omnpenenenue 26.09
BAJICHTHOCTb. CreneHb OKMCICHHUSI XMMUYECKUX 3JIEMEHTOB BAJIEHTHOCTH 3JIEMEHTOB
B HEOPTraHMYECKUX
COEJIMHEHUSIX.
5. Knaccugukarus Heopranndeckux | Knaccugukaius HeOpraHn4eckux BEIEeCTB. Cocrasnenue ¢popmyn no | 3.10
BEIIIECTB. [Ipocteie u croxxHbIe BemecTBa. OCHOBHBIE KIIACCHI Ha3BaHUAM. BrimonHenune
HeopraHmyeckux Beuiects. HomeHnkiaTypa(Mexx1yHapoaHas U | TECTOBBIX 3aJJaHUH.
MCTOpUYECKas) HEOPraHMYECKUX COECTMHEHHH. Koutpouas Ne 2.
XUMHNYECKAS PEAKIIUSA(S yacoB)
6. XuMuyeckasi peakius XuMudeckas peakliys. Y CIOBUS U IPU3HAKU MPOTEKaHUS 10.10
XUMUYECKHX peakiuil. Xumuueckue ypaBHeHus. CoxpaHeHue
Macchl BEIECTB MTPU XMMUYECKHX PEAKLUSX.
7. Knaccudukanus xumuaeckux Knaccuukanus XuMH4ecKUX peakiuii o pa3iIudyHbIM 17.10

peaKuii.

IMpHU3HaKaM: YHUCIIY U COCTaBy HCXOJHBIX U MOJTYYCHHBIX
BCIICCTB, U3BMCHCHUIO CTEIEeHEeN OKUCIIEHHUS XUMHUYECKHX




OJICMCHTOB, IMOIJIOICHNWIO U BBIACICHUIO SHCPTHUH.

8 DNEKTPOIUTHUECKAS JUCCOLMALUS | DJIEKTPOIUTHI U HEIJEKTPOIUTHI. KaTHOHBI 1 aHUOHBI. [TpakTukym: 24.10
DNeKTpOIUTHYECKAs! JUCCOLMALIUS KUCIIOT, IeI04el U coliell | cocTaBlIeHHe MOHHBIX
(cpennux).Peakiium MOHHOrO OOMEHA U YCIOBUS UX yYpaBHEHUI
OCYILLECTBJICHMSL.
0. OxucauTenbHO— Crenenn okucineHus. OKHUCIUTENb UM BOCCTaHOBUTENb. | IIpakTukym: 7.11
BOCCTaHOBUTEJIbHBIE PEAKLIUH. OKuUCINTENIbBHO-BOCCTAHOBUTEINIbHBIE PEAKIINU. COCTaBJICHUE YpaBHEHUIl
MeTo/1 2JIeKTPOHHOTO OaaHca. OBP.
10 O6o006u1eHNE XuMHUYecKasl peakuus Kontpoab Ne 3. 1411
3JEMEHTAPHBIE OCHOBbI HEOPT AHUUECKOW XUMUH. IPEJICTABJIEHUS Ob OPTAHUYECKHNX BEIIECTBAX(13 uacos)
11. XUMHUYECKUE CBOWCTBA IPOCTHIX | XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIIIOB: Jlexus. 21.11
BEILIECTB. IEJIOYHBIX U IEJI0YHO3EMEIbHBIX METAJIOB, AJTFOMUHHUS,
Kesesa.
12 XUMHUYECKHE CBOWCTBA MPOCTBIX | XMMHUECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIIIOB! Beimonuenue tectoBeix | 28.11
BEILIECTB BOJIOPOA, KHCIOPO/a, FaJIOreHOB, Cepbl, a30Ta, hocdopa, 3a7aHuil.
yriepoja, KpeMHHUS.
13 XUMHYECKUE CBOHCTBA CIOXHBIX | XMMHUECKUE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, IIpakTukym. 5.12
BEILIECTB. KHUCJIOTHBIX. Beinonnenne TecToBbIX
3aJlaHuM.
14 XVMHYECKUE CBOWCTBA CIIOKHBIX XUMUYECKUE CBONCTBA OCHOBAaHUN JlaGopatopHas pabota. 12.12
BEIIIECTB.
15 XVMHYECKUE CBOWCTBA CIIOKHBIX XUMUYECKUE CBONCTBA KUCIOT. JlaGopatopHas pabota. 19.12
BEIECTB.
16 XVMHYECKUE CBOWCTBA CIIOKHBIX XUMHUECKHe CBOICTBa cojiel (CpeHuX). JlaGoparopHas pabota 26.12
BEIECTB.
17 ['eneTnueckue CBA3H. B3anMocBs3b pa3aMuHBIX KJIACCOB HEOpPraHMYecKuX BemecTB. | OcyiecTBieHne 16.01
LEMTOYEK ITPEBPALLECHUM.
18 O06o00mmenwue. XUMHYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHNYECKUX Koutpoab Ne 4. 23.01
COEIMHEHHM.
19 Knaccudukanus opranugeckux IlepBoHauanbHble cBeneHuss 00 opranuueckux BemiectBa. | CocraBienue ¢opmyn u | 30.01
BEIIECTB. Krnaccudukanus opraHuueckux BeIecTs, o0me Gopmysbl. Ha3BaHUE OPraHUYECKUX
@OyHKIIMOHANbHBIE TPYNIBL. BUabl HOMEHKIIATYPBHI. BeriecTB.CocTaBieHue
[ToHATHE TOMOJIOTHU B U30MEPHH. TOMOJIOTOB U H30MEPOB.
20 CBoiicTBa OpraHM4eCcKUX BEUIECTB. | YTJIEBOAOPOAbI NpeAeibHbIE U HeNpenaeibHble: METaH, 3TaH, | BeimomHenne TtecToBbIX | 6.02
9THJIEH, anleTriieH. CBOWMCTBA yriIeBOIOPOIOB. 3aJaHuH.
21 CoiicTBa oprannueckux Beniects. | Kucnopopaconepskaiiue BenecTsa: CoUpThl (METaHOM, 3TaHou, | Beimonnenne tecroBeix | 13.02




TJIMIICPUH ), KapOOHOBBIE KUCIOTHI (YKCYCHAsl M CTEApUHOBAs). | 3aJaHUM.
22 CBoiicTBa OpraHM4eCcKUX BEUIeCTB. | bHOMOrnyeckn BaKHbIEC BEIIECTBA: OCJIKH, HKHUPHI, YTIEBOIBI. Beimonnenue tectoBeix | 20.02
3a/1aHUM.
23 O06001menue CBolicTBa OPraHMUYECKUX BEIIECTB KoHntpoas Ne S. 27.02
METO/IbI IO3HAHUS BEIIIECTB U XUMHWYECKHUX SIBJIEHUM.
OKCHEPUMEHTAJIBHBIE OCHOBbBI XUMHWMU (6 yacoB)
24 Xumudeckas gadbopaTopus. [IpaBuna 6e30macHOM pabOTHI B IIIKOJIBHOM JTAOOPATOPUH. JlaGopaTtopHnast pabota 6.03
JIaboparopHast mocyaa u 000pyoBaHuE.
YucThie BEIIECTBA U CMECH
25. KavecTBeHHBIE peakIiu OmnpeneneHue xapakTepa Cpelibl pacTBOpa KUCIOT U 1menoved | Beimmonnenne tecroBbix | 13.03
C TIOMOIIBIO HHIUKATOPOB. KadecTBEeHHBbIC peakuu HAa UOHBI | 3aJlaHUH.
B pacTBoOpe (XJIOpU.I-, cynbdar-, KapOOHAT-UOHBI, HOH
aMMOHWUS).
26 ["a3000pa3HbIe BeliecTBa [Tonyuenue razoo6pasnbix BenlectB. KauectBennsie peakiuu | [Ipaktudeckas pabora. 20.03
Ha ra3000pa3HbIe BelecTBa (KUCIOPO, BOIOPOI, YTIACKHCIBIN
ra3, aMMHaK).
27 Pemienue 3amay. [TpuMeHeHre 3HAHWI IS PEIICHUs 3aJaHUl C YMCTBEHHBIM BeimonHenue 3a1aHuid. 3.04
IKCIIEPUMEHTOM.
28 [IpoBeneHne pacyeToB Ha OCHOBE | BbIumcieHHs MaccoBOM J0JIM XMMHYECKOTO DJIEMEHTA B Pemenue 3amay. 10.04
dbopmy. BeIlleCTBE. BhIunCIIeHNs MacCOBOM 10JIM PACTBOPEHHOTO
BEIIECTBA B PACTBOPE.
29 [IpoBenenue pacueroB Ha OcCHOBE | 3 BerdmclieHHe KOJMYECTBA BEIIECTBA, MACChl WM 00beMa Pemenue 3amauy. 17.04
YpaBHEHUUN PEaKIIHii. BEIECTBA 10 KOJIMYECTBY BEUIECTBA, Macce WU 00beMy KonTpousb Ne 6.
OJTHOTO M3 PEareHTOB WJIH MTPOTYKTOB PEAKITHH.
XUMUA U ’KU3HDb.(1 yac)
30 XUMUS U )KU3HD. [Tpo6nemMbl 6e30MacHOT0 UCTIOIBL30BaHUS BEIIECTB U 24.04
XUMHUYECKHUX PEaKIUii B TOBCETHEBHOM JKU3HH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH CPE/Ibl U €T
TTOCIIEACTBHS
PENNETUIIMOHHBINA DK3AMEH (4 uaca)
31 Penerunmonnsiii OI'D Nel 24.04
32 Penerunmonnsiii OI'D No2 8.05
33 Penernimonusiii OI'D Ne3 15.05
34 Penerunmonnsii OI'D Ned 22.05
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