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1. COAEPXKAHUE KYPCA BHEYPOYHOM JEATEJIbHOCTH C YKAZAHUEM

®OPM OPTAHU3ALIMU U BUJ1OB JEATEJIBHOCTMN.
PA3JIEJI 1 BEHIECTBO (5 gacos)

Crpoenue atoMa. Cmpoerue 31eKmpoHHbIX 000104eK amomos nepsvix 20 s1emenmos nepuoouyeckol
cucmemuvl /[U. Menoeneesa. Cospemennvie npedcmasieHus 0 CmpoeHuy amoma. J{gusxicenue 21eKmponda 6
amome. Amomnas opoumans. IlocredosamenbHocme 3an0IHeHUs INEKMPOHHBIX 000I0YEK 8 AMOMAX.
Onexmponnvle u epaguueckue Gopmynvl amomos 31eMeHmo8s.

PaGora ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME.

[lepuoauueckuii 3aKOH U MEPUOINYECKasA CUCTEMA XUMHUECKUX 3eMeHToB JIM. Menneneesa. I pynnot u
nepuoosl nepuooudeckoli cucmemul. Puzuueckuii cCMvlci NOPAOKOBO20 HOMEPA XUMUYECKO20 dNeMEeHMA.
3axonomepHocmu usMeHeHUs: COUCME INIEMEHMO8 U UX COeOUHEHULL 8 CEA3U C NOTIOHCEHUEM 8
nepuoouyecKoll cucmeme XUMUUecKux d1emMeHmos. Xapakxmepucmuka XumMuueckux c80tUCme 1eMeHmos
2NIABHBIX NOOSPYNN U NEPUOOUYHOC UX USMEHEHUsL & c8eme 2NeKMPOHHO20 cmpoeHusi amoma. Obdwast
Xapakmepucmuxa d1eMeHma Ha 0CHOBe e20 NON0dCeHUs 8 nepuooudeckol cucmeme J]. 1. Menoeneesa.
PaGota ¢ TpeHupPOBOYHBIMU TECTAMU IO TEME.

Crpoenue BerecTB. Xumuueckas c6:13b: KOBANEHMHAA (NONAPHAS U HENOJAPHAS), UOHHAA,
Memaniuyeckas. Xumuueckas césaszo amomos. Kosanenmuas césaso u mexanusm eé oopasosanus. llonapnas
U HenoApHas Kosanenmuas céasb. Ceolicmea KOBANEHMHOU C6A3U. DNeKMPOHHbIE U CIPYKMYPHbIE
dopmyner eewgecms. Honnas ceaso u mexanusm eé oopasosanus. Ceoticmea uonos. Memannuueckas céssb.
[TpakTuueckoe 3anarue. CocTaBieHUE EKTPOHHBIX U CTPYKTYPHBIX ()OPMYIT BEIIECTB.

BanenTHOCTh XUMHYECKUX 37IeMEHTOB. CTENeHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB. Banenmusie
aeKkmpoHbl. Banenmuocmo. Barenmmuvie 6osmoorcnocmu amomos. Cmenensb OKUCTEHUS.

[IpakTuueckoe 3anarue. CocTaBieHUE JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYJI BEIIECTB.

[Ipoctelie u cnoxuble BeniecTBa. OCHOBHBIE KIaCChl HEOPTaHMUECKUX BelIeCTB. Homenknamypa
Heopeanuyeckux coeourenull. Knaccugurayusa sewjecms: npocmsie u C104cHvie, MEMALIbL U HEMEMALlbl.
Knaccughuxayus neopeanuueckux eewjecms, ux cenemuyeckas céass. Homenknamypa, knaccugpurayus
OKCUO08, KUCIOM, CONlell U OCHOBAHUU.

PaGora ¢ TpeHuPOBOYHBIMU TECTAMU IO TEME.
PA3JIEJI 2 XUMHUYECKAS PEAKLIUA (5 yacoB)

XuMHUECKas peakus. Yenosus u npusnaku npomekanus XuMudeckux peakyuil. Xumuieckue ypagHeHus.
Coxpanenue maccul geugecma npu xumudeckux peaxyusax. Pusuueckue u xumuuecxkue asnenusi. CpasHenue
NPU3HAKO8 PU3UYECKUX U XUMUYECKUX AeieHul. Hanucanue ypasnenue xumuueckux peakyutl, paccmanosKka
K03 puyuenmos. 3aKon coxpanenuss Maccol 8euiecms.

Pabora ¢ TpeHHPOBOYHBIMU TECTaMU IO TEME.

Krnaccudukanus XuMHUECKUX peaklMii 0 pa3Iu4HbIM MPU3HAKAM: YUCTY U COCMABY UCXOOHBIX U
NOJYYEeHHbIX Geujecme, USMEHEHUI0 CMenenell OKUCIeHU XUMUYECKUX IeMEHMO08, NO2TIOUeHUIO U
8b10ENICHUIO IHEPSUL.

Pasnuunvie knaccughuxayuu xumuyeckux peakyu, npumepbi.

Pabota ¢ TpeHUPOBOYHBIMH TECTAMHU.

DNEKTPOIUTHI U HEIIEKTPOIUTHL. Kamuonsl u anuoHvl. NeKmpOoaumudeckas OUccoyuayus KUciom,
wenoyetl u coneu (cCpeOHux). IneKmporumol U HedeKMpOaUmMsl. INeKMpOIUMU4ecKas OUCCOyUayUs 8
pacmeopax u pacniasax. Ponv 600v1 6 npoyecce snekmponumuueckou ouccoyuayuu. Cmenens
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue ceoucmea KUciom, cojeli U OCHOBAHULL 8 ceeme
meopuu 31eKmpOoAUMU4IecKol OUCCOYUAyUU.

Pabota ¢ TpeHUPOBOYHBIMH TECTAMHU.

Peakiiuu noHHOTO OOMEHA M yCIIOBUA UX ocyliecTBieHusi. Cocmasnenue MONEKYIAPHBIX U UOHHBIX
ypasHenuii. Ynpasicnenue na nanucanue ypagHeHull peakyuii UOHHO20 0OMeHa.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakuu. Okucaumens u soccmarnosumens. llpoyeccovl okucnenus
u 6occmanosnenus. Cocmasnenue ypasueruii OBP: memoo 31ekmponH020 banranca u Mmemoo noaypeaKyutl
(UOHHO-2TIEKMPOHHBIU MEMOO).

Ilpakmuuecxoe 3auamue. Cocmasnenue ypasuenuti OBP memooom snekmpoHHo20 6anranca u memooom
noaypeakyuu. Ynpasicnenue na cocmasnenue ypagHeHuil OKUCIUMENbHO-80CCMAHOBUMENTbHBIX PEeaAKYUL.



PA3JEJI 3 3JIEMEHTAPHBIE OCHOBbI HEOPTAHUYECKOW XUMWMH. ITPEJICTABJIEHU S
Ob OPTAHUYECKHUX BEHIECTBAX
(13 yacoB)

XVMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB METAILIOB M HEMETAIIOB. Xumuueckue c6olUcmea npocmolx
gewecms-memaios WeioyHblX U uel04H03eMeNbHbIX Memaios, anomunus, xcenesa. Obwas
xapaxkmepucmuka memainos. Pacnonoscenue memannog 6 Ilepuoouueckoii cucmeme J{.U. Menoeneesa,
U3MeHeHue UX C8OUCME N0 Nepuooam U 2pynnam. INeKmpoXuMudeckull psio Hanps’ceHus Memasiios.
Xumuueckue ceoucmea memannos. Xapakmepucmuky weao4HblX U Wel0YHO3eMENbHbIX MEemAanios,
anoMunus, sceneza. Xumudeckue c8olicmea npocmulx 8euecme-Hememainog: 6000pood, KUCIopood,
2anoeenos, cepul, asoma, ocghopa, yenepooa, kpemuus. Oowas xapakmepucmuKa Hememannos.
Pacnonoowcenue memannos 6 Ilepuoouueckou cucmeme J[. 1. Menoeneesa, uzmenenue ux c6oucma no
nepuooam u epynnam. Xumuueckue ceolcmea Hememaiios. Xapakmepucmuk 6000pood, KUCIopood,
2a102eH08, cepbl, azoma, gocgopa, yenepooa, KpemHus U Ux coeOUHeHUll.

XUMHUECKUE CBOMCTBA CIIOKHBIX BEILECTB. XuMuueckue coUCmMBEa OKCUOO08: OCHOBHBIX, AMGPOMEPHBIX,

Kucniomuwix. Homenknamypa, knaccugpuxayus, xumudeckue c8oucmea u cnocoowl NoIyUeHuUsi OKCUOOS.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XUMHYECKUE CBOMCTBA OCHOBaHUHN. Homenxniamypa, kniaccugpuxayus, Xumuveckue cotUCmaea u cnocoonl

NONY4eHUss OCHOBAHUIL.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XUMHUYECKUE CBOMCTBA KUCIOT. Homenkiamypa, kiaccugurayus, XuMuyecKue c8oucmea u cnocoowl
nOIY4eHUs KUCIOM.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMHU.

XUMHYECKUEe CBOMCTBA couieit (cpennnx). Homenxnamypa, knaccughukayus, xumuieckue c60Ucmea u

CnOcoObL NOYYeHUs COoNel.

Pabora ¢ TpeHUPOBOYHBIMH TECTAMHU.

B3auMocCBsI3b  pa3sMUYHBIX KJIACCOB HEOPTaHUYECKHX BEIECTB.

[I'enemuueckas c6s3b MedHcoy KNaccamu HeOpSaHUYecKUx coeOuHeHul.
IIpakmuyeckasn paboma. Bvinonnenue ynpasxcnenuii Ha yenouxy npespaujeHui.

[lepBoHavanbHble  cBeleHUss 00  opraHuyeckux BeuiectBax. Cocmas opeaHuueckux eujecms.
IIpununvl MmHo2oobpasus opeanudeckux eeuwyecms. Ilpeocmasnenue o pazeEpHymotul u COKpauwjéHHou
CmMpyKmypHoti popmyne opeanuueckux sewecms. Ponb opeanuyeckux seuwjecms 6 npupooe u HCU3HU
uenogexa.

YrieBoaoposl peieibHbIe U HeTpeAeNbHbIe: METaH, 3TaH, 3TUJICH, alleTHIICH.

Cocmag u HomeHKIamyp y2ne6000po0os pada memana. Xumudeckue cOUCMBA NPEOelbHbIX Y2Ne8000P0008
(na npumepe memana). Cocmas u HOMEHKIAMYP HENPEOETIbHBIX Y2le8000P0008 POa IMULEHA, UX
@uzuueckue ceovicmea. Xumuueckue c80UCMEA HENPEOEIbHbIX Y2l1e8000P0008 (Ha npumepe dIMuieHa).
Peaxyuu nonumepuzayuu u gvicoxomonexkynsipHole seujecmsa (HoaUMepbl).

Kucnoponacoaep:xaiue BemecTsa: CupThl (METaHOII, ITAHOI, TIIUIEPHH ), KApOOHOBBIE KUCIOTHI (YKCYCHAast
u creapuHoBasi). [lonamue o gpynkyuonanvrot epynne. Cocmas, HOMeHKIamypa, guzuyeckue u XumuiecKue
ceoticmea cnupmos. Ilpeocmasnenue 0 MHO20AMOMHbBIX CRUPMAX HA npumepe 2auyepuna. Ilpedcmasnenue
0 KapOoHO8bIX KucIomax u peaxyuu smepugurxayuu. Kapbonoswle xucromoi. QPuzuueckue u xumuiecxkue
CBOUCMBA YKCYCHOU KUCTOMDbL, €€ npuMeHeHue.
buonoruuecku BakHbIe BeLECTBa O€JIKH, )KUPBL, YTIeBOILL [lonamue o cnodcHuix a¢hupax. Kupwi. Cocmas
MONEKYJl HCUPOB, UX PuzuyecKue ceoucmaa u npumenerue. buonocuueckas ynxkyus scupos. Yeneoowi, ux
cocmas, usuyeckue ceoucmsed, HaxoHcOeHue 8 Npupooe, NpUMeHeHue U OUONIOSUYEeCKas POoTlb.

PA3JIEJI 4 METO/JbI IIO3HAHUSA BEIIECTB 1 XUMHWYECKHNX SIBJIEHUM.

IKCIIEPUMEHTAJIBHBIE OCHOBBI XUMMUMH (6 yacos)

[IpaBua 6e30macHo# pabOTHI B MIKOJIBHOU TabopaTopuu. Jlabopamopras nocyoa u 06opyoosarue.
Paszoenenue cmeceti u ouucmka eewgecms. Ilpucomoenenue pacmsopos. Onpeoenenue xapakmepa cpeovl
pacmeopa KUciom u wjenoyei ¢ NOMowbio uHoukamopos. Kauvecmeenmnvie peakyuu na uonvl 6 pacmeope
(xn0puo-, cyrvgam-, KApOOHAM-UOHBL, UOH AMMOHUSL).

[Tonyuenue ra3o00pa3HbIX BeulecTB. KauecmeenHuvle peakyuu Ha 2a3000pasnsle eeujecmsa (KUCiopoo,
8000p00, YeNeKUCTbIU 2a3, AMMUAK).



[TpoBeneHue pacueToB Ha OCHOBE (OPMYIT M ypaBHEHUN peaknuii. Pemenne 3amay.
Boviuucnenus maccogou 00au XUMUYECKo20 21eMeHma 6 geujecmae.
Boviuyucnenus maccogotl 00au pacmeopeHHO20 8euecmsd 8 pacmeope.
Buviuucnenue konuuecmea eewjecmaa, Maccvl Uil 06vbema eeujecmaa no Koauuecmasy eeuwecmed, Macce uiu
00veMy 00H020 U3 peazeHmos U NPOOYKMo8 peakyuu.

PA3JIEJI 5§ XUMMUSA U ) KU3HD (1 gac)

[TpoGaembl 6€30MMacHOT0 MCTIOIB30BAHMS BEIIECTB U XMMUYECKUX PEAKIIUN B TOBCETHEBHON KU3HH.
Xumuueckoe 3azpsizHenue OKpysicaoueli cpeovl U e20 NOC1e0CMEUsL.
Pabota ¢ TpeHnpoBOYHBIMU TeCTaMU Tl TOATOTOBKH K [TA.

PA3JIEJI 6 PENETUIIMOHHBII DK3AMEH (4 uaca)

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOU

JAEATEJIBHOCTMN.

Jluunocmuvimu pe3yiomamamu oﬁyuenu;l A6aArOomca:

v

v

v

YyBCTBO TOPJOCTH 33 POCCHICKYI0 HayKy, F'YMaHU3M, IOJIOKUTEIbHOE OTHOIIEHUE K Tpy.Iy,
LIETICYCTPEMIICHHOCTD,

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY HalbHEWIelH o0pa3oBaTEeIbHON TPAaeKTOPUU ECTECTBEHHO-
HAy4HOI'O HaIlpaBJICHHUS,

yMEHHE YIPaBIATh CBOCH MM0O3HABATEIbHON JAESITETbHOCTHIO.

Memanpeomemusimu pe3yibmamamu A6AAOMCA:

v
v

v

v
v

HCIIOIb30BaHUE YMEHUN W HABBIKOB PA3JIMYHBIX BUJIOB MTO3HABATEIILHON JEATEIHHOCTH,
WCTIOJB30BAHME OCHOBHBIX HWHTEUICKTYaJIbHBIX OMEpaluii: aHajau3 U CHUHTE3, CpPaBHEHHE,
000011IeHIe, CHCTEMATH3AINH, BRISIBIICHUE PUYMHHO-CIICCTBEHHBIX CBS3EH,

YMEHUE OMPENeATh IEH W 3aJadd NeATeIbHOCTH, BBIOMpATh CPEICTBA pean3alluu IeIed u
MPUMEHSITh UX Ha MPAKTHKE,

yMEHHE CaMOCTOSITEIbHOTO MPUOOPETEHUSI HOBBIX 3HAHWM, aHAIN3a U OIICHKA HOBOM MH(pOpMaIIUH,
WCIIOJIB30BaHNUE PA3IMYHBIX UCTOYHUKOB JJIS MOTy4YeHUsT HH(POpMaIUu.

Hpewuemubmu pe3yiomamamu A6J1A10mMcCA:

AN

(dhopMHpOBaHHE MTEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MIPEICTABICHUN O BEIIECTBAX,
UXTIPEBPAIICHUSAX U MPAKTUICCKOM MTPUMEHEHHUH;, OBJIa/ICHUE MOHATUHHBIM anapaToM H
CUMBOJIMYECKUM SI3bIKOM XUMUU;

0CO3HaHHE O0BEKTUBHO 3HAUUMOCTH OCHOB XUMUYECKON HAYKHU KaK 00JIacTH
COBPEMEHHOT0eCTECTBO3HAHU S, XUMUYECKUX MPEBPALLIEHUI OPTaHUYECKUX U HEOPTaHUUYECKUX
BEILECTB KaK OCHOBBI MHOTUX SIBJICHUH KMBOU U HEKUBOU IIPUPOJIBI;

yriyOseHue npeacTaBIeHuil 0 MaTepuaibHOM €IMHCTBE MUPA,

OBJIa/ICHUE OCHOBAMH XMMHUYECKOW I'PaMOTHOCTH: CITIOCOOHOCTBIO aHAIM3UPOBATH U
00BEKTUBHOOLIEHNBATh )KM3HEHHBIEC CUTYaIlUH, CBSI3aHHBIE C XUMUEH, HaBbIKaMH 0€30I1aCHOTO
oOparlieHusi C BeIeCTBaMU, UCTIOIh3yEMBIMU B TIOBCETHEBHOM JKU3HH, YMEHUEM aHATU3UPOBATh U
IJIAHUPOBATh 3KOJIOTHYECKH 0€30IacHOe MOBEIEHUE B 1IeIAX cOepeKeHNUs 3I0pOBbs U OKpYKarolen
cpensl;

(dbopMHpOBaHNE YMEHHH YCTAaHABIMBATh CBSA3H MEXAY PEeaJIbHO HA0II01aeMbIMU
XUMHYECKUMHUSIBIICHUSMHU U TIPOIIECCAMHU, TPOUCXOSIIMMHA B MUKPOMUPE, OOBSICHITH PUIHHBI
MHOT000pa3usl BEIIEeCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTh
MPUMEHEHHUS BEIIECTB OT UX CBOICTB;

MPUOOPETEHUS OTbITa HUCIIOJIB30BAHMSI PA3IMYHBIX METOJIOB U3yUEHUs BEIIECTB; HAOIIOACHUS 31X
MIPEBPAICHUSIMH MPU TPOBEACHUH HECIOXKHBIX XUMUIECKUX IKCIIEPUMEHTOB C HCIIOIh30BAHUEM
J1a00paTOPHOTO 000PYAOBAHMS M IPUOOPOB;

YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb IPHU OTPABICHUIX, 0’KOTaX U JPYTHX TPaBMaXx, CBSI3aHHBIX
CBEIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHHEM;

OBIIQJICHHE MMPUEMaMH padoThI ¢ HH(MOpMaILIUel XUMUYECKOTO COACpKaHU, MPEACTABICHHOW Bpa3HO
dbopme (B BUAE TeKCTa, GopmyJ, rpadMKoB, TAOJUIHBIX JaHHBIX, cXeM, (hoTorpaduii u ap.)
CO3/IaHHE OCHOBHI JIJIs1 JOPMUPOBAHUS UHTEPECA K PACIIUPEHUIO U YTIYOICHUI0 XUMUYECKIUX3HAHUN
1 BBIOOpA XMMHUU KaK MPO(UILHOTO MIPEAMETA MPHU MePeXo/ie Ha CTYIEHb CpeaHEero (ITOJHOTO)



oOmero oopa3oBaHus, a B JaJIbHEHUIIIEM U B KauecTBE cephl CBOE MPOPeCcCHOHATBHOM
JeSITeNbHOCTH,

v popMHpPOBaHHE NPEICTABIECHUI O 3HAYEHUN XUMHIECKOM HAyKU B PEIIEHUI
COBPEMEHHBIXIKOJIOTHUECKUX MPOOIEM, B TOM UKCIIE B IPEAOTBPAIICHUU TEXHOTEHHBIX U
IKOJIOTUYECKHUX KaTacTpod.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUYHTHCS:

—  3HAMb XUMUYECKYIO CUMBONUKY: 3HAKU XUMUYECKUX IAEeMEHMO8, QOpMYIbl  XUMUYECKUX
gewecmes, YPAGHEHU  XUMUYECKUX PeaKyull,

—  BadiCHeliuue XuMUyecKue NOHAMUsL. 8eujecmaeo, XUMU4eCcKull 21eMeHm, amom, MoJeKyd,
OmMHOCUMeENbHbIE AMOMHASA U MOAEKYIAPHASL MACCHL, UOH, KAMUOH, AHUOH, XUMUYECKAsl C8513b,
IeKMPOOMPUYAMENLHOCTb, 8AICHMHOCMb, CEneHb OKUCIEHUS, MOlb, MANAPHASA MACCA, MOIAPHbLI
00veM, pacmeopbl, HNEKMPOIUMbL U HEILEKMPOIUMDbL, INEKMPOIUMULECKAST OUCCOYUAYUS,
oKucIUmeNnb U 60CCMAHOBUMENb, OKUCTIEHUE U 80CCMAHO8IEHUe, Menlo8ou d¢hgexm peakyuu,
OCHOBHblE MUNbL PeaKyUll 8 HEOPSAHUYECKOU XUMUU,

—  XapaxmepHbvle NPUSHAKU GANCHEUUUX XUMULECKUX NOHAMULL,

— 0 CYWecmeosanuu - G3AUMOCEA3U  MeNHCOY  BANCHEUUUMU XUMUYECKUMU NOHAMUAMU,

— CMbICI OCHOBHLIX 3AKOHO8 U Meopuu XUMUU: AMOMHO-MOJIEKYNIAPHASL Meopusl, 3aKOHbL
COXpaHeHUus. Maccol 6eujecms, NOCMOAHCMEA cocmasa, nepuooudeckutl 3akow /. . Menoeneesa

BbINyCKHUK HAYYUTCSH:

Ha3zbiBaTh: xumuueckue snemenmol, COeOUHEHUS U3YUEHHBIX KIACCO8 HEOP2AHUYECKUX 8eUeCmE,
opeaHudecKue gewecmea no ux hopmyne. MemaH, SMam, dSMuieH, ayemuiet, MemaHo, dMaAHO, eIUYEPUH,
VKCYCHAs KUCIOMA, 21H0K03d, CaXapo3d.

OOBSCHATB: uzuUecKull CMbLCIL AMOMHO20 (NOPSAOKOB8020) HOMEPA XUMUYUECKO20 dNleMeHmd, HOMepos
epynnul U nepuooa 6 nepuoouyeckoul cucmeme [.U1. Menoeneega, Kk KOmopvim d1eMeHm NPUHAOTIEHCUM,
3AKOHOMEPHOCMU USMEHEHUSL CMPOEHUs. AMOMO8, CEOLICTNE IIEMEHMO8 8 Npedeiax MAlblX Nepuooos U
2NIABHBIX NOOSPYNN, 4 MAKIHCE CEOUCMEA 00PA3YEeMbIX UMU BbICULUX OKCUOO8,

CYWHOCMb  npoyecca  INeKMPOIUMUYECKOl  OUCCOYUayuy U peakyuli UOHHO020 0OMeHa
XapakTepu3oBaTh: Xumuieckue siemenmol (0m 6000po0a 00 Kalbyus) HA OCHOBE UX NOJIOHCEHUS 8
nepuoouyecKol cucmeme xumudeckux anemenmos /J{. 1. Menoeneesa u ocobennocmeti cmpoeHus ux
amomoe;

83AUMOCEA3b  MeHCOY COCMABOM, CMPOEHUeM U COLCMEAMU 8eUiecma;

XumMuyeckue Cc8OUCMBA OCHOBHBIX KIACCO8 HEOP2AHUYECKUX 8eUecm8: OKCUO08, KUCIOM, OCHOBAHULL U
conei.

Onpenensitsb, K1accuGUUMPOBATD; COCMAG 8ewecms no ux opmynam, 6a1eHMHOCHb U CMeNneHb
OKUCTIeHUsl IIeMeHMa 8 COeOUHEeHUU,

BUO XUMUYECKOU CE43U 8 COCOUHEHUSAX, NPUHAOIEHCHOCTb BeUjeCE K ONPe0eleHHOMY KIACCy COeOUHEeHUT,
MUNbL XUMUYECKUX PeaKyuil;

B03MOIHCHOCIb NPOMEKAHUS PeAKYUll UOHHO20 0OMEHA.

CocTaBJIsITb: cxembl cmpoerust amomos nepsvix 20 snemenmos nepuooudeckoui cucmemot /. Y.
Menoeneesa, popmynvl Heopeanuyeckux coeOuHeHUull U3y4yeHHbIX KIaccos,
VPABHEeHUsL XUMUYECKUX PeaKyuii.

OO0pamaTbesi:c Xumuyeckol nocyoou u 1adopamopusvim 000py008aHUEM.PACNO3HABAMb ONbIIMHbLIM
nymem:2azo00pasnsle eujecmsad. KUCIopoo, 000PO0, YeleKUCTbl 243, AMMUAK, PACMEOPbL  KUCIOM U
wenoueti NO UBMEHEHUI0 OKPACKU UHOUKAMOPA,; KUCIOMbL, WeN0YU U CONU NO HATUYUIO 8 UX PACEOPAX
X0puo-, cyibgham-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.

BBIYUCAATB: MACCOBYI0 0010 XUMUUECKO20 dJleMeHma no (hopmyie COeOUHEHUsL; MACCOBYI0 D00
gewecmeaa 6 pacmeope;

KOIU4eCmeo eujecmaa, 00vem Uil Maccy eeujecmaa no Koauuecmsy eeujecmea, 00vemy uiu macce
peazenmos uiu npoOyKmos peakyuu.

Hcnonab3oBaTh NpuOOpPeTeHHbIE 3HAHUS M YMEHUS B MPAKTHYECKOI 1eSITeIbHOCTH U MOBCETHEBHOM
KU3HM JIJIS:



be30nacrHoeo 0bpawjenus ¢ Bewecmsamu U Mamepualamit 8 NOBCEOHEBHOU HCUZHU U SPAMOMHO20 OKA3AHUS
nepeoll NOMOWU NPU 0HCO2AX KUCTOMAMU U WeN0UaMU; 00bACHEHUSI OMOENbHBIX aKmo8 U NPUPOOHLIX
SAGNeHUL; KPUMUYECKOU OYEeHKU UHDOPpMAYUL O 8euiecmeax, UCNOIb3yemMblX 8 Obimy.

[ICXD, CpoiicTBaXx METAIJIOB W HEMETAJJIOB, CJIOKHBIX BELIECTB, XMMUYECKHE PEAKIUHU, pEIICHUE

pacueTHBIX 3aJad.

Ocob6oe BHUMaHHE ceyeT YACTUTh (POPMUPOBAHUIO Y HIKOJLHUKOB YMEHHI 0OOCHOBBIBATH CYIIHOCTh
XUMHYECKHUX MPOLECCOB U SIBICHUN, TPOUCXOAIINX C BEIIeCTBaMHU, (HOPMYIHPOBATH MUPOBO33PEHUYECKHE
BBIBOJIbI HA OCHOBE 3HAHUN XMMHUYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH.

B xoze rpynmoBbIX 3aHATUH cleAyeT YAENsATh Ooybllloe BHUMaHUuE (OPMHUPOBAHUIO MPEIMETHON
KOMIIETEHTHOCTH - (OPMHUPOBAHUIO Yy YyUalIMXCSd YMEHHH paboTaTh C TEKCTOM, PUCYHKaMH, CXEMaMH,
U3BJICKaTh M aHAIM3UPOBATh MH(OPMAIMIO U3 PA3IHYHBIX UCTOYHUKOB. CHOPMHPOBATH YMEHHE YETKO U
KpaTKo, 10 CYLIECTBY BOIIPOCA MMChbMEHHO M3JIaraTh CBOU MBICIIH IIPH BHITIOJIHEHUH 33/1aHUI CO CBOOOIHBIM
Pa3BEPHYTHIM OTBETOM.

Kypc coznan mis oOyuarormmxcst 9 kinaccoB. 3aHsATHs npoBoadrcs 1 pa3 B Hexenmto no lyacy. 3aHsaTus
HAYMHAIOTCS ¢ CEHTAOps Mecsa, TaKUM 00pa3oM Kypc paccuuTal Ha 34 yaca.

B kadecTBe Tekylero KOHTPOJS 3HAHUW M YMEHUH OOyYaloIIMXCs MPEIyCMOTPEHO IpPOBEICHUE
MPOMEXYTOUYHOTO TECTUPOBAHMS 10 MPOMJEHHBIM TeMaM, HTOroBas IpPOBEpKa 3HAHUNH — B BHUJE
BBITIOJIHEHUS IEMOHCTPAIMOHHBIX BapruaHTOB OI'D 3a TeKyIMil U POIIEeAINA roja.

[eas: [TogroroBka k ycnemHoi caade OI'D oOyyaromuxces 9 Kiaccos.

3agaum:

L] MOBTOPUTH U 3aKPCIIUTH HaI/IGOHGG 3HAYMUMBIC TEMbI U3 OCHOBHOM IIIKOJIBI HU3y4acMbIC Ha
3aKJTIOYUTEIFHOM 3Tare 00IIero XMMUIECKOT0 00pa3oBaHus;

. 3aKpENUTh MaTeprai, KOTOPBIM €XETOAHO BhI3BIBAET 3aTpyIHEHUS npu caaue OI'D;

. dbopmMupoBaTh y OOYYaIOIUXCA YMEHHS paboTaTh C TEKCTOM, PUCYHKAMH, CXEMaMH,
W3BJIICKATh U aHAJTM3UPOBATh WH(POPMAIIMIO U3 PA3TUYHBIX HICTOUHUKOB,;

. HAay4YUTh YETKO U KPATKO, [0 CYLIECTBY BOIPOCA MMCHbMEHHO U3JIaraTb CBOU MBICIH
IIPY BBITTOJIHEHUH 33JJaHUN CO CBOOOHBIM pa3BEPHYTHIM OTBETOM, PEIIaTh pACUETHHIE 3aIaUH.

3. KanenmapHo-teMaTnyeckoe NJIAHNPOBaHHE

Ne Tema 3ansaTHs. TeopeTnyeckue BONpoOCHI.
BEHIECTBO.(5 4acoB)
1. | Ctpoenue aroma. ATOMBI U MOJIEKYJIbI. XUMUYECKUH 351eMeHT. CTpoeHue

atoma. CTpoeHHe MEKTPOHHBIX 000I04E€K ATOMOB IEPBBIX
20 anemenToB nepuoandeckoi cucremsl .M. Menneneesa.

2. | Ilepponnyueckuii 3aK0OH U [lepuoauueckuii 3aKOH U MEPUOINYECKAS CUCTEMA
Ilepnonnueckas cucrema xumuueckux aemenTos .M. Menneneesa. ['pynms! u
XMMHYECKHUX DJIEMEHTOB NEPUOABI NEPUOANYECKON cHCTeMbl. PU3NYECKUI CMBICIT
JA.M.Menneneesa. NOPSIIKOBOTO HOMEPA XMMHUECKOTro 3ieMeHTa. CBssb [13 u

Ctpoenust aroMa.3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
AJIEMEHTOB M UX COCJIMHEHUH B CBSA3M C MOJOKEHUEM B
NEePUOANYECKON CUCTEME XUMHUECKHUX 3JIEMEHTOB.

3. | Crpoenue BemiecTna. Crpoenue BenecTB. XMMHUUYECKasi CBSI3b: KOBAJIEHTHAs
(TmomnsipHAst ¥ HEMOJISIPHAS ), MOHHAS, METAJTHYECKas.
Kpucrannuueckue pemerku.

Aunnorponusi. B3auMocBs3b CTPOEHUSI K CBOMCTB BEIIECTB.
4. | CreneHb OKUCIECHUS U BaJIeHTHOCTh XMMUYECKHX JJIEMEHTOB.




BAJICHTHOCTb. CreneHp OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB
5. | Knaccudukarus Knaccudukanus HeopraHHUECKUX BEIIECTB.
HEOPraHUYECKUX BEIECTB. [Ipoctele u cnoxHbie BemecTBa. OCHOBHBIE KJIACCHI
HeopraHuyeckux BeulecTs. HoMmeHnknarypa(MexayHapoiHas
U UCTOpPHYECKasi) HEOPTaHUYECKUX COSMHEHUH.
XUMMNYECKASA PEAKIUSA(S yacoB)
6. | XuMnueckas peakuus XuMHU4YecKas peakuus. Y CJI0BUSA U IPU3HAKYU IIPOTCKAHUS
XUMHYECKUX peaKkid. XUMHUYECKUE YPABHECHHUS.
CoxpaHeHue Macchl BEIIECTB MPU XUMUYECKUX PEaKLIUsIX.
7. | Knaccudukanus Knaccudukanmss XaMrUuecKuX peakifii Mo pa3aTudHbIM
XUMHUYECKUX PEAKIUH. MPU3HAKAM: YUCIIY U COCTABY UCXOJHBIX U MOTYUYEHHBIX
BEILIECTB, U3MEHEHUIO CTETIEHEW OKUCIICHHS] XUMHUYECKUX
JIEMEHTOB, NTOTJIOIEHUIO U BBIJICICHUIO SHEPIUU.
8 | DnekTponuTHYeCKast DJIEKTPOJIUTHI U HEANEKTPOJIUTHI. KaTHOHBI 1 aHUOHBI.
AUccoLuanus DIEKTPONUTHYECKAs! JUCCOLMAIIUS KUCIIOT, 1IeJoueh u
coueit (cpennux).Peakiimu noHHOT0 0OOMEHa 1 yCIIOBUS UX
OCYIIECTBJICHUSI.
9. | OkucauTenpbHO— Crenenn okwucieHus. OKHCIHTENTb W BOCCTaHOBUTEID.
BOCCTAaHOBUTENIbHbBIE OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
peaKIuu. MeToJ 371eKTPOHHOTO OajaHca.
10 | O6obuIeHME XUMHUECKasi peaKIus

3JIEMEHTAPHBIE OCHOBbI HEOPTAHUYECKOM XUMUU. TPEJCTABJIEHUS
OB OPTAHWYECKHNX BEIHIECTBAX(13 uacos)

11 | Xumuueckue CcBOMCTBA | XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIIOB:
MPOCTHIX BEIIECTB. HIEJIOYHBIX U MIEIOYHO3EMENBHBIX METANIOB, A TFOMUHHUS,
Kenesa.
12 | Xumuueckue CBOMCTBA | XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB:
MIPOCTHIX BEIIECTB BOJIOPOIa, KHCIIOPO/Ia, TaJIOTEHOB, Cepbl, a30Ta, hocdopa,
yIJIepo/ia, KPEMHHSIL.
13 | Xumnueckue cBolcTBa | XMMHUYECKHE CBOWCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX,
CJIOKHBIX BEILIECTB. KHCJIOTHBIX.
14 | XuMuueckue cBOWCTBa XUMUYECKUE CBOWCTBA OCHOBAHUI
CJIOYKHBIX BEILIECTB.
15 | Xumnueckue cBoiicTBa XHUMHYECKUE CBOMCTBA KUCIIOT.
CJIOXKHBIX BEILIECTB.
16 | XumMuuyeckue CBOMCTBA XVMUYECKUE CBOWCTBA COJEH (CPETHHUX).
CJIOYKHBIX BEILIECTB.
17 | 'eneTnueckue CBSI3H. B3anMoCBsI3b pa3aMYHBIX KIACCOB HEOPTAHUYECKUX BELIECTB.
18 | O606meHUE. XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
COEMHECHUM.
19 | Knaccuduxanus [TepBoHavanbHBIE CBEIECHUS OO0 OpPraHUYECKHUX BEIICCTBA.
OpPraHMYECKUX BEILECTB. Knaccudukanus opranuueckux BeniecTs, 0omue GopmyIibl.
@yHKIHMOHAIbHBIE TPYNIBI. BUIbI HOMEHKIATYpBI.
[ToHsATHE TOMOJIOTUH U U30MEPHUH.
20 | CBoiicTBa OpPraHUYeCcKHUX | YTJIEBOAOPOABI MPEAECIbHBIE U HENpPEIeIbHbIC: METAH, ATaH,
BEILIECTB. 9TUIIEH, aneTusieH. CBOMCTBA YIJIEBOJIOPOIOB.
21 | CroiicTBa oprannyecknx | Kucnopoaconepskaiiye BemecTna: ClupTh (METaHOI,
BEILECTB. 3TaHOJI, IIMLEPHH), KAPOOHOBBIE KUCIOTHI (YKCYCHAs U
CTEaprHOBAs).
22 | CpoiicTBa OpraHM4eCKHX Buonornyecku BaxkHbIe BeLlecTBa: OEIIKH, )KUPBI, YTIEBO/IBI.

BEILIECTB.




23 | OGoOuieHue CBolicTBa OpraHMYECKUX BEIIECTB
METO/IbI IO3HAHMUSI BEIIECTB U XUMHWUYECKHWX SIBJIEHUI.
IKCIHEPUMEHTAJIBHBIE OCHOBbBI XUMHUH (6 yacoB)

24 | Xumunueckas naboparopusi. | [IpaBuia 6e3omacHoil pabOThI B IKOJIBHOM JIA00OpAaTOPHH.
JlaGopatopHas nocya u 000py10BaHuUE.
YucTele BENIECTBA U CMECH

25 | KauecTBeHHbIE peakuu Omnpenenenue xapakrepa cpeibl pacTBOpa KUCIOT U LIe0uei
C TIOMOIIIbIO UHIMKATOpOB. KauecTBeHHbIE peakiy Ha HOHBI
B pacTBOpe (XJIOpHI-, CyNb(haT-, KapOOHAT-UOHBI, HOH
aMMOHHUSA).

26 | 'a3000pa3Hble BelecTBa [Tonmyuenue razoo0pa3HbIX BemecTB. KauecTBeHHbIE peakuun
Ha ra3000pa3HbIe BeniecTBa (KUCIOPO/I, BOJIOPO/I,
YTIEKUCIBIN Ta3, aMMHUAK).

27 | Pewenue 3aaau. IIpuMeHeHue 3HaHUM [T pELICHUS 3aJaHU C YMCTBEHHBIM
9KCIIEPUMEHTOM.

28 | [IpoBenenne pacueToB Ha | BerunciaeHus MaccoBOM AOIU XMMUYECKOTO 3JIEMEHTA B

OCHOBE (HOpMYIL. BellecTBe. Boruncnenus MaccoBoil 1011 pacTBOPEHHOTO

BELIECTBA B paCTBOPE.

29 | IlpoBenenue pacueToB Ha | 3 BeuucieHne KOIMYECTBA BEIIECTBA, MACChl WM 00BbeMa

OCHOBE YpaBHEHUH peaklMii. | BEIIeCcTBa 0 KOJMYECTBY BEILIECTBA, Macce UM 00beMy
OJIHOTO M3 PEareHTOB WM NIPOYKTOB PEaKIUu.
XUMUA U KU3HDB.(1 yac)

30 | XuMus u )KU3Hb. [Tpob6nembl 6€301aCHOTO MCIIOIB30BAHMSI BELIECTB U
XUMHYECKHUX PEAKIMI B MOBCEHEBHOM KU3HM.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAOLIEN CPENBI U €TO
MOCIIEACTBHUSI

PENETUIIMOHHBINA YK3AMEH(4 uaca)

31 | PemetunmnonsbeiiOI'D Nel

32 | PenetuinoHHBINOI™D No2

33 | PemetnnnouHBIIOID Ne3

34 | PenmetuninoHHEINOI D Ned

«KoHTpo/IbHO-N3MepUTeIbHbIE MATEPHAJIBD)

JdemoncTpanuonnslii Bapuant KM npouuioro roaa Ha caiite http:/ www.fipi.ru/
JemoncTpanuonnblii Bapuant KM Tekymero roaa Ha caiire http:/www.fipi.ru/
Hcrounuku uaopmMaumuu 1yt 00y4aronuxcs:

Ilepeuens pecypcoe Humepnem npu noozomoexe k OI' no ouonocuu

®enepanbHblii mopran «Poccuiickoe obpazoBanue» -http://www.edu.ru
Poccutickuit 00mieo0pazoBaTenbHbIN TOPTAI: OCHOBHAS M CPEIIHSS IIKOJIA -

http://www.school.edu.ru

WuTepHeT-noauep:xka npopecCuoHaIbHOr0 pa3BUTHUS MeJaroros - http://edu.ofiru
®denepanbHbIi 1IEHTP HHPOPMAITMOHHO-00pa30BaTEILHBIX pecypcoB - http://fcior.edu.ru
DJNEeKTPOHHBIN KaTaJlor 00pa3oBaTeIbHBIX pecypcos - http://katalog.iot.ru

Enunoe okHO mocTyIa k 00pa3oBaTebHBIM pecypcam - http://window.edu.ru
®denepanbHbIi HHCTUTYT MEAarorMuecKuX u3MepeHuii- http://www.fipi.ru/

Caiit m3narenbctBa « UaTemnext-Lentp», http.//www.intellectcentre.ru

Caiit ®enepalbHOr0 MHCTUTYTA Negarornueckux usmepennii: KMM k EI'D no paznuuneiM
peaMeTaM, METOIMYECKHE peKOMeHIanuu - fipi.ru

WuTepakTuBHast TMHUA - internet-school.ru

PemryOI'D - https://bio-oge.sdamgia.ru
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