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1.PE3YJIbTATBI OCBOEHHUS KYPCA BHEYPOUHOM JEATEJIbHOCTH.
JIuunocmuvimu pezynomamamu 00yueHus A6AAIOMCA:
v\ 4yBCTBO TOPAOCTH 3a POCCHHCKYIO HayKy, T'yMaHW3M, IOJIO)KUTEIBLHOE OTHOLIEHHE K TPY.Y,
L[EJIE€YCTPEMIIEHHOCTD,
v/ TOTOBHOCTh K OCO3HAHHOMY BBIOOPY NaJbHENINEH O00pa30BaTENbLHOM TPAEKTOPHH €CTECTBEHHO-
Hay4HOI'O HaIlpaBJICHUS,
v/ yMEeHHME YIPaBIATh CBOEH MO3HABATEIBHOMN IEATENHLHOCTHIO.

Memanpeomemnvimu pesynomamamu A6AAIOMCA:

v’ UCHOJIB30BaHNE YMEHUI U HABBIKOB PA3JIMYHBIX BHIIOB O3HABATCIBHOMN JEATEIHLHOCTH,

v’ WCIOJIb30BaHUE OCHOBHBIX WMHTEIUIEKTYaIbHBIX —OIEpallWii: aHAIM3 W CHHTE3, CPaBHCHHE,
0000111eH1e, CUCTEMATH3alMH1, BbIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H,

v\ yMeHHE ONpeleNsaTh LEIM W 3aJaud JEATEILHOCTH, BBHIOMPATh CPEJICTBA pealU3allfu Ieei U
IIPUMEHATh UX HA IIPAKTHKE,

v yMeHHEe CaMOCTOSITEIIBHOTO IPHOOPETEHNS] HOBBIX 3HAHUI, aHAIN3a U OLICHKU HOBOM HH(pOpMAIHH,

v’ HCHOJIB30BaHUE Pa3IMYHBIX HCTOYHUKOB IS [IOJTyYEHUS HH(POPMAIIUH.

Ilpeomemnvimu pesynomamamu A61410McA:

(opMHpoBaHKE IEPBOHAYATIBHBIX CUCTEMAaTU3UPOBAHHBIX IPEACTABICHUHN O BEILIECTBAX, UX
MIPEBPALICHUSIX U IPAKTUYECKOM IPUMEHEHUH; OBJIa/ICHUE NOHSITUWHBIM aIrnapaToM U
CUMBOJINYECKUM SI3BIKOM XUMUMU;

v’ 0co3HaHue 00bEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, XMMUUYECKUX MPEBPAILECHNN OPraHUYECKUX U HEOPraHUUECKUX BEILECTB KaK
OCHOBBI MHOTMX SIBJICHMU )KUBOW U HEXKUBOU ITPUPOBL;
yri1yOJeHue NpeACcTaBIeHU 0 MaTepHabHOM €IMHCTBE MUPA;

OBJIA/ICHUE OCHOBAMH XUMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U O0BEKTHBHO

OLIEHUBATh KU3HEHHbIE CUTYAllUH, CBSI3aHHbBIE C XMUMUEH, HaBbIKaMU 0€30I1aCHOT0 0OpalleHus ¢

BELIECTBAMMU, UCII0JIb3YEMBIMH B ITOBCEHEBHOM )KM3HU; YMEHUEM aHAJIU3UPOBATh U IUIAHUPOBATH

9KOJIOTHYECKU Oe30I1acHOe MOBEJICHHUE B LENIAX cOepeKeHUs 30POBbsl U OKPYXKAOIEH cpeibl;

v opMHpPOBaHHE YMEHHI YCTAHABIMBATE CBS3HM MEXKY PEATbHO HAOIIOMAEMBIMU XMMHUYECKHMHU
SIBJICHUSIMU U TIPOLIECCAMH, IPOUCXOASIIUMH B MUKPOMHPE, OOBACHATH IPUYMHBI MHOTO00pa3us
BELIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOECHMSI, a TAKKE 3aBUCUMOCTb IPUMEHEHHUSI
BELIECTB OT UX CBOMCTB;

v’ 1prOGpETEHUs OMBITA UCIIOIL30BAHMUS PA3JIMYHBIX METO/IOB U3YUEHHS BEIIECTB; HAOIIOICHUS 32 UX
IIPEBPALICHUSMH [IPU POBEAECHUH HECIOKHBIX XUMHUYECKUX IKCIIEPUMEHTOB C UCIIOJIB30BAHUEM
J1ab0paTOPHOTO 00OPYIOBAHMS U IPUOOPOB;

v/ yMeHHe OKa3bIBaTh MEPBYIO MOMOIIb IIPH OTPABJICHUSX, 0’KOTaX U APYTHX TPaBMax, CBI3aHHBIX C
BElIECTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM;

v/ OBIaJIcHUE TIPHEMaMH paboThI ¢ HHPOPMAIHEl XAMUYECKOTO COIEPIKAHUS, TIPEACTABICHHOM B
pasHo gopme (B BUJIE TEKCTa, (hopmyil, rpadUKoB, TAOJUYHBIX TaHHBIX, CXeM, poTorpaduii u ap.)

v/ Cco3/aHne OCHOBBI JUTsl POPMUPOBAHUSI HHTEPECA K PACIIMPEHUIO U YTITYOIEHHIO XUMHIECKHUX
3HAHUU U BBIOOpA XMMHHU KaK MPOPHIBHOTO IPEMETA MIPH MEPEXOE Ha CTYIIEHb CPETHETO
(mostHOTO) OOIIEr0 00pa3oBaHMs, a B JAIIbHEHIIIEM U B KauecTBe cephl CBOE MPpOohecCHOHATbHON
NeSITeNIbHOCTH;

v’ (dopMEpoBaHHE MPEICTABICHHUI O 3HAYEHUH XUMHUYECKOW HAYKH B PEIIIEHUH COBPEMEHHBIX
AKOJIOTMUYECKUX MPOOJIEM, B TOM UUCIIE B IPEIOTBPAILIEHUN TEXHOTEHHBIX M 3KOJIOTHYECKUX
Karactpoo.

AN

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

— 3HAanb XuMuy4eckyr CuMe0JUKyY. 3HAKU XUMUYECKUX IJIeMEHN 08, d)OpMy]lbl Xumudeckux
eeulecmes, YpAaGHEHUA xwvzuuecxuxpeakuuﬁ;

—  gadicHeluue XumMuyeckue NOHAMus. eeuecneo, XUMUYeCcKul ajemenm, anom, MmojexKyida,
OmHoOcumeilbHble AmoMHAA U MOJIEKYVIIAPHAA MACCbL, UOH, KAMUOH, AHUOH, XUMUYECKAAl C643b,
ANeKmpoompuyameslbHoCnlb, 6AJIEHMHKOCNb, CNMENERb OKUCTEHUA, MOJIb, MAJIAPHAAL MACCA, MO]Z}ZprlIZ
O6’b€M, pacmeopbl, 31eKmpOoaumsl U HEIJIEKmMpPOIUmbsl, IJNeKmpOoaumudecKal 0uccouuauuﬂ,
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OKUCIUMENb U 60CCIMAHOBUMENb, OKUCTIEHUE U 80CCINAHOBIEeHUe, Men1080U I gexm peakyuu,
OCHOBHblE MUNbL PeaKyull 8 HeOP2AHULECKOU XUMUU,

— XapakmepHvle NPUSHAKU 8AHCHEUUUX XUMUYECKUX NOHAMULL,

— 0 CYWecmeosaHuu - 63aUMOCEA3U  MENHCOY  BANCHEUMUUMU XUMULECKUMU NOHAMUIMU,

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

BbInyCKHUK HAYYHTCS:

Ha3bIBaTh: xumuueckue snemenmyl, COCOUHEHUs U3YUEHHBIX KILACCO8 HEOP2AHUYECKUX 8eUieCME,
opeaHuyecKue geujecmaa no ux Qopmyne: MemaH, SMaH, SMUieH, ayemuiet, Memano, SMAHO, eIUYEPUH,
VKCYCHAsL KUCIOMA, 2NH0KO03d, Caxaposd.

OOBACHATD: PuU3ULECKUL CMBICTL AMOMHO20 (HOPAOKOBO20) HOMEPA XUMUHECKO20 d/IeMeHmd, HOMepos
2pynnul u nepuooa 6 nepuoouyeckoul cucmeme [.U. Menoeneesa, Kk KOmopuvim 21eMeHm NPUHAOTIEHCUNL,
3aKOHOMEPHOCIU U3MEHEHUs CMPOEHUsL AMOMO8, C8OUCHE IIEMEHMO8 8 NPeOeNax MAalblX Nepuooos u
2NIABHBIX NOOSPYNN, A MAKIHCE CEOUCMBA 00PAZYEMbIX UMU BbICULUX OKCUOO8,

CYWHOCMb  npoyecca  JNeKMPOIUMUYEcKol  OUCCOYUaYUU U Peakyuti UOHHO20 0OMeHA

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

XUMUYECKUe CBOUCMBA OCHOBHBIX KIACCO8 HEOP2AHUYECKUX BEUeCME: OKCUOO08, KUCIOM, OCHOBAHULL U
coeil.

Onpeaensite, KiaccuGUIUUPOBATD; COCMA8 8ewecms no ux Qopmynam, 8aileHMHOCMb U CIMeneHsb
OKUCTIeHUsL DIeMeHma 8 COeOUHEHUU,

BUO XUMUUECKOU C853U 8 COCOUHEHUSX, NPUHAOTIEHCHOCHb GeUieCME K ONPe0esieHHOMY KAACCY COeOUHEHULL
MUNbL XUMUYECKUX PeaKyull,

B03MOJCHOCHb NPOMEKAHUS PEAKYULl UOHHO20 0OMEHA.

CocTaBifATh: cxeMbl cmpoenusi amomos nepswix 20 snemenmos nepuooudeckou cucmemol /[.H.
Menoeneesa; ghopmynvl HeopeaHUUeCKUX COCOUHEHUI U3V UEHHBIX KIACCO8;

VPABHEHUsI XUMUYECKUX PeaKyull.

OO0pamaTbesi: ¢ Xumuueckol nocyoou u 1abopamopHuimM 060py00saHuemM. pacno3Ha8ams ONbIMHLIM
nymem. 2a3000pasHvle 8ewecmed. KUCiopoo, 6000p00, YeIeKUCIbIlL 243, AMMUAK, PACMBOPbl  KUCIOM U
wenouell N0 UBMEHEHUI0  OKPACKU UHOUKAMOPA; KUCIOMbL, WeN0YU 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,

KOJIUYeCmeo0 6eujecmead, 00vem il MAaccy eujecmsa no Koauuecmsy eeujecmad, 00vemy uiu Macce
peazeHmos unu npooyKmos peakyuil.

Hcnonab3oBaTh NnpuodpeTeHHbIE 3HAHUSA M YMEHUS B MPAKTHYECKOIi 1esITe IbHOCTH M MOBCEIHEBHOM
JKU3HH JIJI51:

0e30nacHo2o 0opaeHus ¢ 8eWecmeamu U MamepuaIamu 8 NOBCEOHEGHOU HCUSHU U 2PAMOMHO20 OKA3AHUSL
NepeoLl NOMOWU NPU 0HCO2AX KUCIOMAMU U We0UaAMU, 00BACHEHUS OMOeIbHbIX PaKmos U NPUPOOHbIX
SAGNIEHUL, KPUMUYECKOU OYeHKU UHDOPMAyUU 0 8eujecmeaax, UCHOIb3yeMblX 6 Oblny.

2. COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJIBHOCTH C YKASAHUEM
®OPM OPTAHMU3AIIMA U BUJTOB AEATEJIBHOCTMN.

PA3JEJI 1 BEHIECTBO (5 gacos)

Crtpoenue atoMa. Cmpoerue 31eKmpoHHbIX 000104eK amomos nepsvix 2() s1emenmos nepuoouyecko
cucmemvl /[U. Menoeneesa. Cospemennvie npedcmasienusi 0 cmpoeHuu amoma. /[eudxcenue 31eKmpona 8
amome. Amomnas opoumans. IlocredosamenvHocms 3anoaHeHUs 2EKMPOHHBIX 00010YeK 8 AMOMAX.
OnekmponHvle u epaguueckue Gopmynvl amomos 1eMeHmos.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH 110 TEME.
[lepnonueckuii 3aKOH U IEPUOINYECKAsI CHCTEMa XUMHUUYeCKUX diemMeHToB (M. Menneneesa. [ pynnoi u
nepuoosl nepuooudeckoli cucmemsl. Pusudeckuli cMulcll NOPAOKOBO20 HOMEPA XUMUYLECKO20 JleMeHma.
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3axonomepHocmu uzMeHenUs CEOUCME dIEMEHMO8 U UX COCOUHEHUIL 8 CBA3U C NOJIOHCEHUEM 8
nepuoouUyecKoll cucmeme XUMU4ecKux 21emMenmos. Xapakmepucmuka XumMuyeckux c80UCma 271eMeHmos
2NIABHBIX NOOSPYNN U NEPUOOUYHOCTD UX USMEHEHUs 8 ceeme INeKMPOHHO20 cmpoeHusi amoma. Obwas
Xapaxkmepucmuka 271eMeHma Ha OCHOBe €20 NOJIONHCeHUs 8 nepuooduyeckol cucmeme /]. 1. Menoeneesa.
Pabora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

CtpoeHue BelecTB. Xumuueckas césa3b: KOBALEHMHAs (HONAPHAS U HENOJIAPHAS), UOHHAS,
Memaniuyeckas. Xumuueckas césasb amomos. Kosanenmuas céa3b u mexanusm eé oopasosanus. Ilonsapnas
U HenoJsipHas Kosanenmuas céasw. Ceoticmea KOBANeHMHOU CA3U. DNeKMPOHHbLE U CMPYKIMYPHbLE
Gopmynvl ewgecms. Honnas cea3v u mexanuzm eé oopazosanus. Ceoticmea uonos. Memannuueckas céazv.
[IpakTuueckoe 3anarue. CocTaBieHUE IEKTPOHHBIX U CTPYKTYPHBIX (hOPMYII BELIECTB.

BaneHTHOCTE XMMHUYECKHUX 3JIEMEHTOB. CTelneHb OKHUCIIEHUS XUMUYECKHUX DJIEMEHTOB. Banenmuoble
an1eKkmpoHvl. Barenmuocmo. Banenmuule 6o3moocnocmu amomos. Cmenenv OKUCIeHU.

[Ipaktrueckoe 3ansTue. CocTaBaeHUE MIEKTPOHHBIX M CTPYKTYPHBIX ()OPMYIT BEIIECTB.

[Ipoctelie u cinoxubie BemiecTBa. OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX BellecTB. Homenknamypa
Heopeanuyeckux coeounenui. Knaccuguxayus sewecme: npocmole u CI10HCHbLE, MEMALIbL U HEMEMAILlbL.
Knaccugpurayus neopeanuyeckux sewjecms, ux cenemuveckas césizo. Homenxkiamypa, knaccugurxayus
OKCUO08, KUCIOM, COJlell U OCHOBAHUI.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

PA3JEJI 2 XUMHNUYECKAS PEAKIUS (5 yacoB)

XuMudeckasi peakuus. Ycnosus u npusHaxku npomexkanusi XUMU4ecKux peakyuil. XumuiecKue ypagHeHus.
CoxpaneHnue maccol ewyecms npu Xumudeckux peaxyusx. Qusuveckue u xumuveckue seienus. Cpasrenue
NPU3HAKO8 uzuueckux u Xxumuieckux sienenutl. Hanucanue ypagnenue xumuueckux peakyuil, paccmanosra
Ko3¢hhuyuenmos. 3axon coxpanenusi Maccol 8eujecms.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

Krnaccudukanus XuMHUECKUX peakIMii 0 Pa3INYHbIM MPU3HAKAM: YUCTY U COCMABY UCXOOHBIX U
NOJIYYEHHBIX BeWecms, USMEHEHUI0 CIeneHell OKUCIeHUS XUMUYECKUX dJIeMEeHM 08, HO2JIOWEHUIO U
8blOeIeHUI0 dHEP2UUL.

Pa3znuunvle knaccupurayuu xumuueckux peaxyutl, npumepbsl.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

DNEKTPONUTHI U HEANEKTPOIUTHL. KamuoHnvl u anuonsl. INekmpoiumuyeckas OUccoyuayust KUciom,
wenoyel u conell (cpedHux). DneKmpoaumol U HeIeKMmpOoIUmsl. INeKmpoIUmudecKas OUCCoOYuayus 8
pacmeopax u pacniasax. Ponv 60061 6 npoyecce snekmporumudeckoui ouccoyuayuu. CmeneHn
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue c6otcmea KUCI0m, Colell U OCHOBAHULL 8 céeme
meopuu NeKMpPOIUMULEeCKol OUCCOYUAYUU.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakiiuu nonHOro oOMeHa u ycioBus ux ocymiectBieHus. Cocmasnerue MOAeKYIAPHbIX U UOHHBIX
ypasHeHui. Ynpasichenue Ha Hanucarue ypasHeHull peakyuti UOHHO20 0OMeHa.

OKHCIUTENEHO-BOCCTAHOBUTENbHBIC peakiuuu. Oxkucaiumens u eoccmanosumens. lIpoyeccol okucienus
u soccmanosnenusi. Cocmasnenue ypasnenuii OBP: memoo snexmporHo20 6ananca u memoo noiypeaxyuti
(UOHHO-27IEKMPOHHBLL MEMOO).

Ipaxmuuecxoe 3anamue. Cocmasnenue ypaguenuii OBP memooom 31ekmporHo20 6ananca u memooom
nonypeakyuil. Ynpascuenue Ha cocmasieHue ypagHeHUuli OKUCIUMENbHO-80CCMAHOBUMENbHbIX PEeaKyull.

PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPITAHUYECKOM XUMWN. ITPEJICTABJIEHUS

Ob OPTAHNYECKHUX BEIIECTBAX
(13 yacoB)

XHUMHUYECKUE CBOMCTBA MPOCTHIX BEIICCTB METAIUIOB M HEMETAJUIOB. Xumuueckue c80UCmea npocmuix
BeUEeCE-Memannios Wei0uHblX U Uel0UHO3eMeNbHbIX MEMAN08, antoMunus, xcenesa. Obwas
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. Xumudeckue ceolcmea npoCmulx 8eujecms-HemMemaiiog: 6000pood, KUCI0pood,
2anozenos, cepul, azoma, pocopa, yenepooa, kpemuus. Obwas Xapakmepucmuxka Hememaios.
Pacnonoowcenue memannos 6 Ilepuoouueckou cucmeme J{.U. Menoeneesa, uzmenerue ux c8otcms no
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nepuooam u epynnam. Xumuueckue ceolucmea Hememaiios. Xapakmepucmuku 6000pood, KUCiopood,
2a102eH08, cepbl, azoma, gocgopa, yenepooa, KpemMHus U UxX COeOUHeHUII.

XUMHUECKUE CBOMCTBA CIIOXKHBIX BEILECTB. XuMuuecKkue coUCmMEa OKCUO08: OCHOBHBIX, AMGPOMEPHbIX,

Kkucniomuwix. Homenknamypa, knaccugpuxayus, xumudeckue ceoucmea u cnocoobl noay4eHust OKCUOO08.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

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

NOJY4eHUss OCHOBAHUII.

PaGota ¢ TpeHupPOBOYHBIMU TECTAMHU.

XUMHUYECKUE CBOMCTBA KUCIOT. Homenkiamypa, kiaccugurayus, XumuyecKue c8oUcmea u cnocoowl
nOJy4eHUs KUCIOM.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.
XUMHYECKUEe CBOMCTBA colieit (cpennux ). Homenknamypa, kiaccughukayus, xumuyeckue c80Ucmea u
CnOCcoObL NOYYeHUs COel.
Pabora ¢ TpeHUPOBOYHBIMH TECTAMHU.
B3anMOCBs3b pa3NMYHBIX KIJIACCOB HEOPraHWYECKUX BEIIECTB.
I'enemuueckas cés136 MedHcOy KIaccamu HeOp2aHUYecKux coeoOuHeHul.
Ipaxmuueckas paboma. Bvinonnenue ynpasicnenuii Ha yenouxy npeepaujeHull.

[lepBoHavanbHble  cBedeHUST 00  opraHumyeckux BeuiectBax. Cocmae opeaHuueckux geujecms.
Ipuyuner mno2oobpasus opeanuyeckux seuwjecms. Ilpeocmasnenue o pa3eépHymoul u COKpauéHHoll
CMPYKmMYpHOU popmyie opeanuueckux sewecms. Ponb opeanuueckux eewyecms 6 npupooe u Hu3Hu
yenosexa.

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

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

Kucnopoacoaepkaiue BeniecTBa: CiupThl (METAHOI, 3TAHOJ, TIMIIEPUH ), KApOOHOBBIE KUCIOTHI (YKCYyCHAsI
u creapuHoBasi). [lonamue o ¢pynkyuonanvrot epynne. Cocmas, HoMeHKIamMypa, uzuyeckue u Xumuieckue
ceoticmea cnupmos. llpeocmasnenue 0 MHO20AMOMHBIX CRUPMAX HA npumepe enuyepuna. Ilpeocmasnenue
0 KapOOoHO8bIX KUcIomax u peaxyuu smepugurxayuu. Kapbonosuvle xucromsi. Pusuneckue u xumuiecxkue
CBOUCMBA YKCYCHOU KUCTOMbL, €€ npuMeHeHue.
buonorudecku BayKHbIE BELIECTBA OCIKH, JKUPBI, YIIIEBOALL [loHamue o crodcHwvix a¢hupax. Kupwi. Cocmas
MOJIEKY1 HCUPO8, 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.
KCIHEPUMEHTAJIBHBIE OCHOBBI XUMHUMU (6 uacoB)

[IpaBuna 6e30macHOi paboTHI B IKOJIBHOM J1abopaTopud. Jlabopamopras nocyoa u 0bopyoosaHue.
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).

[Tonmy4yenne ra3000pa3HbIX BemECTB. KauecmeaenHvle peakyuu Ha 2a3000pasuvie geujecmaa (KUciopoo,
8000p00, Y2NeKUCTbIL 243, AMMUAK).

[IpoBenenue pacueToB Ha OCHOBE GOpPMYI U YpaBHeHMH peakiuii. Pemenue 3aaay.

Boviuucnenus maccogou 00au XUMUYECKo20 2NeMeHmd 8 geujecmae.

Buluucnenus maccosoii 001u pacmeopenHo2o eeujecmea 6 pacmesope.

Buviuucnenue konuuecmea éewjecmea, MAaccvl Uil 06vbema eeujecmea no Koauiecmesy eeuwecmed, Macce Uiy
00veMy 00H020 U3 peazeHmos Ui NPOOYKMo8 peaxkyuu.

PA3JIEJI 5 XUMUA U ) KU3HD (1 uac)

[TpoGiteMbl 6€30TTaCHOTO WCITOJIB30BAHUS BEIISCTB M XUMUYCCKHUX PEAKIHHA B IIOBCEAHEBHON KHU3HU.
Xumuueckoe 3azpsazHenue okpysrcaiouels cpeobl U e20 NoCI1e0CMaUsl.

Pabota ¢ TpeHnpoBOYHBIMU TeCTaMu I MOATOTOBKH K [ A,
PA3JAEJI 6 noBTOpenue
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Yu4eOHO — TeMaTHUYECKHI IJIaH

Ne KoJ-Bo yacos
T
n/ ema Bcero Teop. IIpakr. ®opma mp
n
Jlekuus
l. BELIECTBO. 5 2 3 [IpakTukym
Jlexms
2. XUMHUYECKASI PEAKIIHSI 5 2 3 Hpaxriicym
3aueTHOE
TECTUPOBAHU
9JIEMEHTAPHBIE OCHOBBI ek
; HEOPTAHMYECKOW XUMUMN. 3 ; 0 - aﬁ;‘;}(
| MPEACTABJIEHHMSI OB OPTAHMYECKHNX PAKTHIYM
BEIIIECTBAX
METO/Ibl TIO3HAHMS BEIIECTB U Jlexmus
4 XUMHYECKHUX SABJIEHUM. 6 ) 4 [IpakTukym
9KCHEPUMEHTAJIBHBIE OCHOBBI 3aueTHOE
XUMHUHN TECTUPOBAHU!
Jlexms
5. XUMUA U )KU3HD. 1 - 1 [IpakTukym
Jlekuus
6. Pemenue 3aganui 4 - 4 [IpakTukym
HUTOIO 34 9 25
KaﬂeHHapHO-TEMaTI/I‘IeCROC INTAHUPOBAHHC
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Ne Tema 3ansaTHA. Teoperuyeckue BONpockl. Ip:
BEIIMECTBO.(5 uyacos)
1. CrpoeHue aToma. ATOMBI M MOJIEKYJIBl. XUMUYECKUH 351eMeHT. CTpoeHue
atroma. CTpoeHHe JIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20
3JIEMEHTOB nepuoaudeckon cucremsl [[.1. Menneneesa.
2. [lepuoauueckuii 3aKoH U [Tepuonuueckuii 3aKOH U MEPUOAUYECKAS] CUCTEMA Brim
Ilepuonnueckas cucrema xumuyeckux ieMeHToB [[. M. Menaeneesa. ['pymnnsl u
XUMHUUYECKHX 3JIEMEHTOB IIEPUOBI NEPUOANYECKON cucTeMbl. ODU3NYECKUI CMBICIT
JA.1.Menneneesa. MOPSAIKOBOTO HOMEpa XUMHUECKOro aieMeHTa. Csssb 113 u
Crpoenust aroma. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
9JIEMEHTOB U UX COEJUHEHUH B CBSI3U C I1OJIOXKEHUEM B
NIEPUOJUYECKON CUCTEME XMMUYECKHUX DJIEMEHTOB.
3. Crpoenue BemecTna. Crpoenue BeniecTB. XUMHUYECKast CBSI3b: KOBAJICHTHAs Omp
(mosiApHast U HETOJIAPHAs), NOHHAS, METAIINYECKasl. XHUMI
Kpucramnmueckue pemerku. CBOJ
Amnotponusi. B3auMocBs3b CTpOEHUS U CBONCTB BELIECTB. XHUM]
4. CreneHb OKUCIIEHUS U BajleHTHOCTD XUMHUYECKHX DJIEMEHTOB. Omnp:
BaJICHTHOCTb. CreneHpb OKUCIIEHUS XUMUYECKUX JIEMEHTOB Baje
B He
coel
5. Knaccudukanus Heoprannueckux | Kimaccudukanus HEOPraHMIeCKUX BEIIECTB. Cocr
BELIECTB. IIpocteie u cnoxHble BeniecTBa. OCHOBHBIE KIIACChI Ha3B
HeopraHuyeckux Bemiects. HomeHnknarypa(mMexayHapoaHast U | TECT
UCTOpHUYECKas ) HEOPraHMUECKUX COCTUHEHUH.
XUMHUYECKAS PEAKLUSA(S yacos)
6. XUMHYecKasi peaklys XuMudeckas peaklys. Y CIOBUS U IPU3HAKU IPOTEKaHUS
XUMHUYECKUX peakiuil. Xumudeckue ypaBHeHus. CoxpaHeHue
MaccChl BENIECTB NP XMMHUUYECKUX PEaKLUsX.
7. Knaccudukanus XuMHuecKux Knaccudukanys XuMHUeCKUX peaklMi 10 pa3IndyHbIM
peaxkuil. MIPU3HAKaM: YHUCIIy U COCTaBY MCXOAHBIX U MOJy4YEHHBIX
BEIIECTB, N3MEHEHUIO CTENIEHEH OKUCIEHUS XUMHUYECKUX
JJIEMEHTOB, MOTJIOIEHUIO U BBIIEICHHUIO SJHEPTUU.
8 DNEKTPOIUTHYECKAs JUCCOLUALUS | DIEKTPOIUTHI U HEIIEKTPOIUThI. KaTMOHBI 1 aHHOHBI. IIpas
DNEKTPOIUTHUYECKAS AUCCOLUALUS KUCIIOT, IENOYEH U CONEN | cOCT
(cpennux).Peakiy HOHHOTO OOMEHA M YCIOBHS UX ypas
OCYILIECTBIICHMUS.
9. OkucIuTeNIbHO— Crenenn okucineHus. OKHCIUTENb UM BOCCTaHOBHTENb. | [Ipal
BOCCTAHOBUTENIbHBIE PEAKIINH. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. COCT
Merton >neKTpOHHOTO OastaHca. OBP
10 O06o00meHne XUMHYecKasi peaKIus Pemn
3JEMEHTAPHBIE OCHOBbI HEOPTAHUUYECKOHN XUMMU. IPEJCTABJIEHHUS OBb OPT A
11. XHWMHUYECKHE CBOMCTBA MPOCTHIX | XMMUYECKHE CBOMCTBA MPOCTBIX BEIIECTB-METAJUIOB: Jlexk
BELIECTB. LIEJIOYHBIX U IIEJTOYHO3EMENIBHBIX METAIJIOB, aJTFOMUHUS,
xKenesa.
12 XVWMHYECKHE CBOMCTBA MPOCTHIX | XMMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB-HEMETAIIIOB: Brin
BEIIECTB BOJIOPOJIa, KUCIIOPOAa, TaJIoTeHOB, Cephl, a30Ta, (hocdopa, 3a1a
yriaeposia, KpEMHHUSL.
13 XVUMHYECKHE CBOMCTBA CIOKHBIX | XMMHUYECKUE CBOWCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, I[Ipa
BELIECTB. KHCJIOTHBIX. Brin
3a1a
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14 XUMHUYECKUE CBOWCTBA CII0KHBIX XHUMHUYECKUE CBOKWCTBA OCHOBAHMI Jlab¢
BEIIIECTB.
15 XUMHUYECKUE CBOMCTBA CI0KHBIX XUMHUYECKUE CBOMCTBA KUCIIOT. Jlab¢
BEIIIECTB.
16 XUMHUUYECKHEe CBOMCTBA CII0KHBIX XUMHYECKUE CBOMCTBA COJIel (CpeIHMX). JTa0¢
BEIIIECTB.
17 ['eneTnueckue cBs3H. B3auMocBs3b pa3auyHbIX KJIACCOB HEOpraHM4eckux BemiecTB. | Ocyi
LTI
18 O0001enue. XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX Pern
COCIMHEHUM.
19 Knaccudukanus opraHudecKux [lepBoHauyabHBIe CBeleHHS 00 opraHuyeckux BemiecTBa. | Coc
BEIIECTB. Knaccudukanus opraHuueckux BelecTs, ooure Gopmysibl. Ha3B
OyHKIHUOHATBHBIC TPYIIIbI. BUIbI HOMEHKIATYPHI. BEIII
[ToHsITHE TOMOJIOTHH U U30MEPHUHU. TOMC
20 CBolicTBa OpraHMYECKUX BEILECTB. | YTIEBOAOPOABI NPEAEIbHBIE U HENpEAe/bHbIE: METAaH, 3TaH, | B
9THIIEH, arletusieH. CBOMCTBA yrieBOIOPOIOB. 3ana
21 CaoiicTBa opranndeckux BemiecTB. | Kucnopomacoaepskaiue BemecTsa: CliupThl (METaHO, 3TaHOM, | BoIm
TIIMLEPHH), KapOOHOBBIE KUCIOTHI (YKCYCHAsl U CTeapuHOBasi). | 3a/a
22 CBolicTBa OpraHMYeCcKUX BellecTB. | buonoruuecku BakHble BellecTBa: OEIKHU, )KUPBIL, YIIIEBOIBL. Beim
3aza
23 O6006menne CBoiicTBa OpPraHUYECKUX BEIIECTB Pemn
METO/bI IO3HAHUSA BEHIECTB U XUMHWYECKHUX SIBJIE]
IKCIHEPUMEHTAJIBHBIE OCHOBbBI XUMHWH (6 yacoB)
24 Xumudeckas gadbopaTopus. [IpaBuna 6e30macHOM pabOTHI B IIKOJIBHOM J1TA0OPATOPHH. JTab¢
JlabopaTopHas mocyaa u 000py10BaHHE.
UucThle BelecTBa U CMeCH
25. KauectBennble peakuu Omnpenenenue xapakTepa cpeibl pacTBOpa KUCIIOT U Iuenoueil | Beim
C TIOMOIIBI0 MHAUKATOPOB. KauecTBeHHBIE peakilui Ha MOHBI | 3a7a
B pacTBoOpe (XJIOpUA-, cyibdar-, KapOOHAT-MOHBI, HOH
aMMOHWU).
26 ["a3000pazHble BemecTBa [Tonydenue razoobpasnbix BemiecTB. KauectBennsle peakuuu | [Ipa
Ha ra3000pa3Hble BElIeCTBa (KUCIOPO, BOAOPO, YITIEKUCIBINA
ra3, aMMHaK).
27 Pemntenue 3amau. [Ipumenenne 3HaHUM U1l pEeLICHUS 3alaHUN C YMCTBEHHBIM Brim
SKCTIIEPUMEHTOM.
28 [IpoBenenune pacueToB Ha OCHOBE | BrlumcieHHs MacCOBOM 10U XUMHYECKOTO 3JIEMEHTA B Pew
dbopmy. BelIeCTBE. BhIUKCIIeHUsI MACCOBOM J0JIM PaCTBOPEHHOTO
BEILIECTBA B pACTBOPE.
29 [IpoBenenune pacueToB Ha OCHOBE | 3 BrrumcieHne KOJTUYECTBa BEIIECTBA, MACCHI I 00beMa Pem
YpaBHEHUU peakluid. BEIIECTBA 110 KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY
OJTHOTO U3 PEareHTOB WJIM MPOJAYKTOB PEAKIIHH.
XUMUA U ’KU3Hb.(1 gac)
30 XWUMHS U )KU3Hb. [IpoGembl 6€301acHOTO UCTIONb30BAHMS BEILIECTB U
XUMHUYECKUX PEaKIUi B MOBCETHEBHON KU3HH.
XUMHYECKOE 3arps3sHEHUE OKPYKAIOIIEH CPEIbl U €ro
MOCJIE/ICTBHS
Pemenue 3aganmii 4 yaca
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INnct cornacoBaHusa k gokymeHTy Ne 28 ot 23.09.2023
MHuumaTop cornacoBaHus: apaesa ¢.A. dAunpektop
CornacoaHue nHnyumposaHo: 23.09.2023 08:03

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 Tapaesa ®.A. 23.09.2023 - 08:03
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