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IMosicHuTe/IbHASA 3aIIUCKA
Pabouas mporpamma pazpadotana ¢ yuerom @I'OC ocHOBHOTO 00111€TO 006pa30BaHUSL.

* - OcHOBHOI 00pa30BaTEIILHON MpOrpaMMbl OCHOBHOTO 001Iero oopazoBanuss MKOY «benoBckas
COlll»;

* - Yueonoro miana MKOY «benosckas COIL» na 2023-2024 y4.rox;

* -TonoBoro kanenaapHoro yueoHoro rpadpuka MKOY «benosckas COLL» na 2023-2024 yu roa.;
* - Ilonoxenus o paboueit nporpamme yueOHbIX npeameToB u kypcoB MKOVY «benosckas COILI (
npuka3 Ne2 ot: 09. 01.2018 r)

1.PE3VJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTH.

JIuunocmuvimu pezyromamamu 00y4eHUA AGNAIOMCA:
v\ 4yBCTBO TOPAOCTH 3a POCCHUMCKYIO HAyKy, TYMaHH3M, IOJIOKHUTEILHOE OTHOLIEHHE K TPYAY,
L[eJICyCTPEMIIEHHOCTb,
v TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHENIIEN 00pa3oBaTeIbHON TPAEKTOPHH €CTECTBEHHO-
HAaY4YHOT'O HAITpaBJICHUA,
v yMeHHE YIPABIATH CBOEH MO3HABATEIBHOMN JIEATEIBHOCTHIO.

Memanpeomemuvimu pe3yrbmamamu A6AAIONCA:

v HNCITOJIB30BaHUEC YMeHI/Iﬁ W HAaBBIKOB pa3JIMYHbIX BUIOB O3HABaTEILHOU OCATCIIBHOCTH,

v UCIIOJIb30BAHHUE OCHOBHBIX HWHTCIICKTYAJIIbHBIX onepaum‘/i: aHaJIn3 "W CHUHTC3, CpPaBHCHUC,
00001IeHIE, CHCTEeMAaTH3alliH, BBISIBIIEHUE TPUYHHHO-CIICACTBEHHBIX CBSI3EH,

v\ yMeHHE OINpPENENATh LENU U 3aJaud JeATeILHOCTH, BBIOUPATh CPENCTBA Pealu3aluy Leled u
IMPHUMCHATH UX HaA MPAKTHUKE,

v\ yMEHHE CaMOCTOSTEJIBHOTO MNPUOOPETEHUST HOBBIX 3HAHWiA, aHaIW3a W OIEHKH HOBOM
nHpopManuu,

v’ MCHOJIL30BaHUE PA3IMYHBIX HCTOYHUKOB IS TIOJTyYEHUS HH(OPMALIUH.

Ilpeomemmnvimu pesynomamamu A6AA10MCA:

(opMupoBaHHE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX IIPEACTaBICHUN O BEIIECTBaX, UX
IIPEBPAILEHUSAX U IPAKTUUECKOM IPUMEHEHUH; OBJIa/IeHUE MOHATUHHBIM anapaTom U
CHUMBOJIMYECKUM SI3IKOM XUMMUH;

v’ oco3HaHHe 00BEKTHBHO 3HAYMMOCTH OCHOB XUMHUYECKOM HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUECKUX IPEBPALCHUI OPraHUYeCKUX U HEOPraHMYECKUX BEILECTB KaK
OCHOBBI MHOTHX SIBJICHHUI )KUBOW U HEKUBOU MPUPOLIBL;
yri1yOJaeHue IpeAcTaBiIeHui 0 MaTepHabHOM €IMHCTBE MUPA;

OBJIJZICHUE OCHOBAMHU XMMHUYECKOW I'PaMOTHOCTH: CLIOCOOHOCTBIO aHATIM3UPOBATh U OOBEKTUBHO

OLICHUBATh KU3HEHHbIE CUTYAllUH, CBSI3aHHbIE C XUMUEH, HaBbIKaMU O€30I1aCHOr0 0OpalleHus ¢

BELIECTBAMU, UCIOJIb3yEMbIMU B IOBCEHEBHOM KM3HU; YMEHUEM aHAIU3UPOBATh U

IUTAHUPOBATh SKOJIOTUYECKU O€30I1acCHOE MOBEICHHUE B LIENIAX COEPEKEHUS 310POBbS U

OKpY>Karollel cpeibl;

v’ (bopMHpOBaHHE YMECHHI YCTAHABIMBATE CBS3H MEX/IY PEalbHO HAOIIOIAEMBIMUA XUMHIECCKAMHE
SIBJICHUSIMH U TIPOLIECCAMHU, IPOUCXOISIIUMHI B MUKPOMUPE, OOBICHATH IPUUUHBI MHOTOOOpa3us
BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTb ITPUMEHEHHUS
BEIIECTB OT UX CBOMCTB;

v’ 1prOGpETEHUsI OTBITA UCTIOTB30BAHMS PA3INYHBIX METOIOB H3YUEHHs BEIIECTB; HAOIIOICHH S 3a
UX MPEBpAILEHUSMH MIPH IPOBEAEHUHN HECIO0KHBIX XUMHUECKUX IKCIIEPUMEHTOB C
HCIOJIb30BaHUEM JIJAOOPATOPHOTO 000PYIOBAHMS U IPUOOPOB;

v/ yMeHHe OKa3bIBaTh MIEPBYIO MOMOIIb IIPH OTPABJICHUSX, 0)KOTaX U APYTHX TPABMaXx, CBA3aHHBIX
C BEI[ECTBaMHU U JJaOOPATOPHBIM 000PYIOBaHHEM;

v/ OBJajieHHe TipreMaMu paboThl ¢ HHMOPMAIHEl XHMUYECKOTO COAEPIKAHMUS, TIPEICTABICHHON B
pas3Ho (opme (B Bue TEKCTa, (opMyI, rpaduKoB, TAOIUYHBIX JAHHBIX, CXeM, poTorpaduii u
Ap.)

v/ Cco3/1aHHE OCHOBBI TSl JOPMUPOBAHUSI HHTEPECA K PACHIMPEHHUIO U YIIYOICHUI0 XUMHUIECKUX
3HaHUH U BEIOOpA XMMHHM KaK MPO(GMIBHOTO MPeIMeTa PU Iepexo/ie Ha CTYNeHb CPETHEro

AN



(mosHOTO) O0IIEro 00pa3oBaHMs, a B JaJIbHEHIIIEM U B Ka4eCcTBE Cephl CBOE
podecCHOHAIBHOM IeATETHbHOCTH;

v (hopMHpOBaHKE NPEICTABICHUM O 3HAYEHUH XMMUYECKOM HAYKH B PELIEHUM COBPEMEHHBIX
3KOJIOTHYCCKHUX HpO6JIeM, B TOM YHUCJIC B MMIPCAOTBpAICHUN TEXHOTCHHBIX U 9KOJIOTUYCCKUX
Karactpod.

BhINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUYHTHCH :

—  3HamMb XUMUYECKVIO CUMBOMUKY. 3HAKU XUMUYECKUX INeMEeHmOs, hopMYabl  XUMUYECKUX
gewiecms, YpPAGHEHUs XUMUYECKUX PeaKyutl,

—  BadiCHeliuue Xumuyeckue NOHAMuUsL: 8eujecmso, XUMU4eCcKull d1eMeHm, amom, MOJIeKyId,
OMHOCUMENbHbIE AMOMHASL U MOAEKYIAPHASL MACCH, UOH, KAMUOH, AHUOH, XUMUYECKAsl C8513b,
NEeKMPOOMPUYAMETLHOCTb, ANEHMHOCIb, CMENeHb OKUCTIEHUsl, MOlb, MAIAPHAS Maccd,
MOAPHBIL 00beM, pacmeopbl, HNeKMPOIUNbL U HEINeKMPOIUMDbL, IIEKMPOIUMUYECKAs]
ouccoyuayus, OKUCIUMENb U 60CCMAHOBUMENb, OKUCTIEHUe U 0CCMAHO8IEHUe, MEeNI1080U
aghghexm peakyuu, 0CHOBHbBIE MUNBI PEAKYULL 8 HEOPSAHUYECKOU XUMUL,

— Xapaxmephvle NPUSHAKU ANCHEUUUX XUMUYECKUX NOHAMULL,

— 0 CYwWecmeosamuu - 83AUMOCEA3U  MeHCOY  BANCHEUUUMU XUMUYECKUMU NOHAMUIMU,

— CMbICT OCHOBHLIX 3AKOHO8 U Meopuu XUMUU: AMOMHO-MONEKYIAPHAS Meopus,
3AKOHbl COXPAHEHUs MAcchbl 8ewecms, NOCMOSHCIEA cocmaesa, nepuooudeckuil 3akom /1. H.
Menoeneesa

BhInyCKHUK HAY4YMTCSH:

Ha3piBaTh: xumuueckue snemenmvl; coOeOUHEHUS U3VUEHHBIX KIACCO8 HEOP2AHUYECKUX GeUeCm,;
op2aHuvecKue gewecmea no ux popmyie: MemaH, Smat, JMULEH, ayemuieH, MemaHo, SMaHol,
2UYEepUH, YKCYCHAsL KUCTIOMA, 2NII0K03d, Caxaposa.

OOBSACHATB: uzuUecKull CMbLCL AMOMHO20 (HOPAOKOB020) HOMEPA XUMUYECKO20 dNleMeHma, HOMepos
epynnul U nepuoda 6 nepuooudeckou cucmeme /[. 1. Menoeneesa, kK Komopuvim d71eMeHm NPUHAONEHCUN,
3AKOHOMEPHOCMU USMEHEHUSI CIMPOEHUS. AMOMO8, C8OLICNEG IIEMEHMO8 8 npedeiax MAlblX Nepuooos u
2/IABHBIX NOO2PYNN, A MAKIHCE CEOUCMBA 00PA3YeMbIX UMU BbICULUX OKCUOO8,

CYWHOCMb  npoyecca  NeKMPOIUMUYECKOU  OUCCOYUaAyuU U peakyuti UOHHO20 0OMeHa

XapakTepu3oBaTh: Xumuueckue nemeHmsl (0m 6000pooa 00 Kaivbyus) HaA OCHOBE UX NOJIONCEHUS 8
nepuooudecKoll cucmeme xumuveckux snemenmos /. 1. Menoeneesa u ocobennocmeii cmpoeHust ux
amomos;
83AUMOCBA3b  MedHCOy COCMABOM, CMpPOeHUeM U CE0UCMBAMU euecms,

XUMU4eckue C80UCMBA OCHOBHBIX KIACCO8 HEOP2aAHUYeCKUX 8euecma: OKCU008, KUCI0m,

OCHOBAHUU U COTIEl.

OnpeaensiTeb, KJIacCUPUUUPOBATD; cOCMAas gewecmas no ux opmynam, 8aieHMHOCHb U CeneHsb
OKUCTIeHUS DJIeMeHMA 8 COeOUHEeHUU,

8UO XUMUUECKOU C85A3U 8 COCOUHEHUSX, NPUHADIEHCHOCNb 8eljecms K ONpeoeleHHOMY K1accy
COeOUHEeHUL;, MUNbL XUMUYECKUX PeaKyull;

B03MONCHOCHb NPOMEKAHUS PeaKyull UOHHO20 0OMeHA.

CocTaBisITb: cxemvl cmpoeHusi amomos nepsvix 20 snemenmos nepuoouyeckoii cucmemot /. 1.
Menoeneesa, ¢opmynvl Heopeanuueckux coeOuHeHull U3y4eHHbIX K1accos;

VPABHEeHUsI XUMUYECKUX PeaKyuil.

OOpamarbesi: ¢ Xumuueckol nocyoou u 1aoopamopHuim 060py008aHuem. pacno3HAB8AMb ONbIMHLIM
nymem: 2az000pazmvle 8eujecmsa: KUCiopoo, 000p00, VelleKUCIbIl 2d3, AMMUAK,; PACEOPbL  KUCTIOM
U wenoveu NO UBMEHEHUI0 OKPACKU UHOUKAMOPA, KUCIOMbl, Welodl U COU NO HATUYUIO 8 UX
pacmeopax xiopuo-, cyib@am-, KapOOHaAmM-UoOH08 U UOHA AMMOHUSL.

Bo1uncasite: mMaccogyio 00110 XUMU4ecko2o d1emMeHma no gopmyne coeouHenus;, Maccosyo 00
gewecmaa 6 pacmeope;

KOIUYeCmeo eeujecmaa, 0ovem Ui Maccy 8eujecmsa no KoIu4ecmsy eeujecmad, 00vemy uiu macce
peazenmos uiu npoo0yKmo8 peaxyui.

Hcnoab3oBaTh NpUOOPETEHHBbIE 3HAHUS U YMEHHS B IPAKTUYECKOMH 1eTeJIbHOCTH U
NOBCEIHEBHOM sKU3HU 1JIs1:



be30nacno2o obpaweHus ¢ sewecmeamu U Mamepualamu 8 NOBCeOHe8HOU HCUSHU U 2PAMOMHO20
OKA3AHUsL NEPBOTl NOMOWU NPU 0XHCO2AX KUCIOMAMU U WeL04amMU, 00bACHEeHUs OMOeIbHbIX (PaKmos u
NPUPOOHBIX ABNEHUL, KPUMUYECKOU OYEeHKU UHGOPMAYUU O 8elyecmEax, UCNONb3YeMbIX 8 Oblm).

2. COJIEP2KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH C
YKA3ZAHUEM ®OPM OPI'AHU3ALIMU U BUJTOB AEATEJIBHOCTM.

PA3JIEJI 1 BEHLIECTBO (10 uvacoB)

Crpoenue atoma. CmpoeHue 31eKmpoHHbIX 0001104eK amomos nepsvix 20 s1emenmos nepuoouteckoll
cucmemvl JJU. Menoeneesa. Cospemennvle npedcmasienusi 0 CmpoeHuy amoma. /[eudxcerue 31eKkmpona
6 amome. Amomuas opoumans. IlociedosamenvHocms 3anoHeHUs 2TIEKMPOHHBIX 000I0YEK 8 AMOMAX.
Onexmponnvie u epaguueckue Qopmyivbt amomos d1eMeHmos.

PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU TIO TEME.

[Tepuonnueckuii 3aKOH U MEPUOINYECKAsi CUCTEMA XUMHUUYECKUX 3iieMeHToB JI. Menaeneesa.
I'pynnet u nepuoodwvl nepuodudeckoti cucmemvl. PuzuuecKuti CMbLCI NOPAOKOBO20 HOMEPA XUMUHLECKO2O
anemMeHma. 3aKOHOMEPHOCIU USMEHEHUSL CBOLICIE INeMEHMO8 U UX COeOUHEHUI 8 CBA3U C NONONCEHUEM
8 NepUOOUUeCKoll cucmeme XUMU4ecKux 21emMeHmos. Xapakmepucmuka XUumMuueckux cotcmes
INEMEHMOB 2NABHBIX NOOZPYNN U NEPUOOUYHOCTNL UX USMEHEHUSL 8 C8eme IIeKMPOHHO20 CIMPOEHUS
amoma. Obwas xapakmepucmura 21eMeHma Ha OCHO8e €20 NON0NCEeHUs 8 nepuoouyeckou cucmeme /1.
U. Menoeneesa.

PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU TIO TEME.

CtpoeHnue BEIIECTB. Xumuueckas césa3b. KOBALEHMHAS (NOJAPHAS U HENOIAIPHAS), UOHHAS,
Memanauyeckas. Xumudeckas cesazo amomos. Kosanenmuas cea3vb u Mmexanuzm e€ oopazoeaHusl.
Tonsapnas u nenonapras kosanenmuas céazv. Ceolucmea KOBANIEHMHOU CEA3U. INeKMPOHHbLE U
cmpykmypHbie hopmyavl éewgecms. Honnas ces13b u mexanusm e€ oopasosarus. Ce0ucmea UOHO8.
Memannuueckas cés13v.

[Tpaktuueckoe 3ansTue. CocTaBieHNE ANEKTPOHHBIX U CTPYKTYPHBIX (POPMYIT BEIIECTB.

BanenTtHoCTh XUMHYECKUX 1€MEHTOB. CTENeHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB. Banenmusie
anekmpoHwl. Banenmuocmo. Banenmuule 6o3modrcnocmu amomos. Cmenensb OKUCTEHUS.
[IpakTueckoe 3anarue. CocraBiieHUE 3JIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIT BEILIECTB.

[IpocTeie u cnoxxuble BemecTBa. OCHOBHBIE KJIACChl HEOPraHUYECKUX BellecTB. Homenkniamypa
HeopeaHuyeckux coeounenuti. Knaccuguxayus sewgecma: npocmoie u C1024cHvle, MEMALIbl U
Hememannwl. Knaccuguxayus neopeanuueckux geujecms, ux 2eHemuyeckas cea3v. Homenxknamypa,
Kraccugpuxayus oKcuoo8, KUCIOm, coell U OCHOBAHUI.

PaGota ¢ TpeHHpOBOYHBIMU TECTaMU IO TEME.
PA3JIEJI 2 XUMHUYECKAS PEAKLIUSA (10 yacoB)

Xumudeckasi peakuus. Ycnosus u npusHaKu npomeKanus XumMuieckux peaxyutl. Xumuveckue
ypasnerus. CoxpaneHue Maccovl eujecms npu xumuieckux peakyusax. Qusuveckue u xumuyecKue
saenenus. CpasHenue npusHaKos uzuueckux u xumuyeckux aeienutl. Hanucanue ypasnenue
XUMUYECKUX pearkyuil, paccmaHo8Kka K03 puyuenmos. 3aKon coXpanHenus Maccol 8euiecms.

PaGota ¢ TpeHHpPOBOYHBIMH TECTAMU TIO TEME.

Knaccudukarus XuMHUYECKUX PEAKIIUI IO PA3IMYHBIM MIPU3HAKAM: YUCIY U COCIMABY UCXOOHBIX U
NOJIYYEeHHbIX 8eujecms, USMEHEeHUI0 Cmenenell OKUCIeHUs XUMUYEeCKUX JJIeMeHmOo8, NO2I0UeHUo U
8b10€/IeHUI0 IHEPSULL.

Pa3znuynvie knaccuguxayuu xumuyeckux peakyutl, npumepsi.
PaGota ¢ TpeHUPOBOYHBIMH TECTAMHU.

DNEKTPOTHUTHI U HEANEKTPOIUTHL. Kamuousl u aHUOHbL. DNeKmpoIumuyecKkas OUCCoyuayuss KUciom,
wenoueti u conell (CpedHux). DneKmpoaumsl U HedNeKMpPOIUMbl. INeKMPOIUMUIECKAs OUCCOYUAYUSL 8
pacmeopax u pacniaeax. Poib 600vl 6 npoyecce anekmponumudeckoli ouccoyuayuu. Cmenens
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuyeckue c60UCmM8a KUCIOM, colell U OCHOBAHULL 8 ceeme
meopuu 31eKmpOoIUMU4eckol OUCCOYUAYUU.

PaGota ¢ TpeHUPOBOYHBIMH TECTAMHU.



Peakiiun nonHoro ooMeHa u yciaoBHs UX ocyuiectieHus. Cocmasnenue MONeKYIAPHbIX U UOHHBIX

VpasHeHuu. YnpasicHeHue Ha HANUCaHue ypasHeHul peakyull UOHHO20 0OMeHa.
OKHCAUTENBHO-BOCCTAHOBUTENbHBIE peakuMU. Okuciumens u goccmanogumens. lIpoyeccol

oxucnenus u eoccmanosnenus. Cocmasnenue ypasnenuti OBP: memoo anekmponHo2o banaunca u

Memo0 noxypeaxyull (LOHHO-21eKIMPOHHBIL Menoo).
Ipakmuueckoe 3anamue. Cocmasnenue ypasnenuii OBP memooom s1ekmponno2o bananca u memooom
noaypeakyuti. Ynpasicnenue na cocmasnenue ypasHeHul OKUCIUMENbHO-80CCMAHOSUMENbHBIX
peaxkyuii.
PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOM XUMMWMN.
MNPEJACTABJIEHUS Ob OPTAHUYECKUX BEHIECTBAX
(13 yacoB)

XUMHYECKUE CBOWCTBA IPOCTHIX BEIIECTB METAJIJIOB U HEMETAIJIOB. Xumuueckue ceoticmea npocmulx
gewecms-memanios ueloyHblx U uel04YH03eMelbHblX Memaios, anomunus, sxcenesa. Oowas
xapakxmepucmuxa memannos. Pacnonooscenue memannos 6 Ilepuoouuecxoii cucmeme /.M. Menoeneesa,
U3MeHeHue Ux C8OUCMSE N0 Nepuooam U 2pynnam. INeKmpoxumMuyecKuil psio Hanps#CeHus Memaios.
Xumuueckue ceoticmea memannos. Xapakmepucmuku wero4HsblX U Welo4Ho3emMeNbHbIX Memaos,
anoMuHus, Kceneza. Xumudeckue c8ocmea npoCcmulx 6euecme-HemMemaios: 6000pood, KUCiopood,
2anoeenos, cepwl, azoma, gocgopa, yenepooa, kpemuus. Obujas xapaxmepucmuka Hememaios.
Pacnonooicenue memannos 6 Ilepuoouuecroii cucmeme /. 1. Menoeneesa, usmenerue ux cotcmes no
nepuooam u epynnam. Xumuueckue ceoucmsea Hememanios. Xapakmepucmuky 8000pood, KUciopood,
2anoeeHos, cepwl, azoma, ocgopa, yenepooa, KpemMHus u ux coOeOuHeHul.

XUMHYECKUE CBOMCTBA CIIOKHBIX BEILIECTB. Xumuyeckue c80UcCmaea OKCUO08: OCHOBHBIX,
ampomepHuix, kuciomuwix. Homenxknamypa, knaccugpuxayus, xumuieckue c8oticmea u cnocooul
NoJIy4eHUs OKCUO08.

PaGota ¢ TpeHupPOBOYHBIMH TECTAMHU.

XUMHUYECKHE CBOMCTBA OCHOBaHUI. Homenxnamypa, knaccuguxayus, Xumuyeckue c8oUCmad u
CnocoObl NOYUeHUsI OCHOBAHUL.

PaGota ¢ TpeHHpPOBOYHBIMU TECTAMHU.
XUMUYECKHE CBOMCTBA KUCIOT. Homenknamypa, kiaccuguxkayus, Xumuieckue ceoLcmed u cnocoowl
nOJY4eHUs KUCIOM.
PaGota ¢ TpeHHupPOBOYHBIMU TECTAMH.
XuMHYeCcKHe CBOWCTBA coliell (cpenuux). Homenknamypa, Kiaccugpukayus, xumuyeckue c80UCmad u
Cnocobbl noyYeHus coell.
PaGota ¢ TpeHupPOBOYHBIMH TECTAMHU.
B3aumocBs3p paznUYHBIX KJIAaCCOB HEOPraHUYECKHUX BEIIECTB.
I'enemuueckas cés3b Mexncoy KACCamMu HeOP2AHUYECKUX COCOUHEHUIL.
Ilpakmuuecxas paboma. Beinonnenue ynpasxicnenuil Ha yenoyky npespaujeHuil.

[lepBonauanbHble  cBeleHUss 00  OpraHmyeckux BemiecTBax. Cocmas opeanuueckux eeuecms.
Ipuyuner mno2oobpasus opeanuyeckux seujecms. llpeocmasnenue o pa3zeEpHymotl u cOKpAueHHoU
CMPYKMYPHOU hopmyie opeanuyecKux eujecms. Ponv opeanuyeckux eewjecms 6 npupooe u HusHu
uenogexa.

YTrneBog0po bl IpeieibHbIE U HelIpeIebHbIe: METaH, 9TaH, TUJICH, alleTHIICH.

Cocmas u Homenkiamyp y2neeo000po0os psoa Mmemana. Xumuieckue c8ouUcmea npeoenbHbix
y2neeo0opo0os (Ha npumepe memana). Cocmaes u HOMEHKIAMYP HENnpeoebHbIX Y21e8000p0008 paoa
smunena, ux puzuyeckue ceolcmea. Xumuueckue c80UCMBA HENPEOENbHbIX Y2l1e8000p0008 (Ha
npumepe smunena). Peakyuu nonumepuzayuu u 861COKOMONEKYIsPHbIE 8eujecmsd (noaumepsl).

Kucnopoacoaep:xkaiue BemecTsa: CUpThl (METaHOJ, 3TAHOJI, TIUIEPUH), KAPOOHOBBIE KHCIOTHI
(ykcycHast u creapuHoBast). [louamue o ¢yukyuonanvrou epynne. Cocmas, HoOMeHKIAmMypa,
Quszuueckue u xumuyeckue ceoticmea cnupmos. llpedcmagnenue o0 MHO20AMOMHbBIX CNUPMAX HA
npumepe enuyepuna. Ilpedcmasnenue o KapOOHOBbIX KUCIOMAX U peakyuu Smepugurayuu.
Kapbonosvie kucnomol. Qusuueckue u xumudeckue c80UCmMEa YKCYCHOU KUCIOMbL, e€ NpUMeHeHue.
buonorudecku BakHbI€ BellecTBa OCIKU, KUPBI, YTIIEBOABL. [loHuamue o croxchbix sgpupax. Kupul.
Cocmag monexkyn sHcupos, ux guzuieckue ceocmsa u npumenenue. buonosuueckas Qynkyus sHcupoa.
Vene6oowi, ux cocmas, ¢usuueckue ceoticmea, HaxoxcoeHue 8 Npupooe, NpuUMeHeHue U OUOI0SU4ecKas
DpoTb.



PA3JIEJI 4 METO/JbI IO3HAHMSA BEIIECTB 1 XUMHWYECKHX SIBJIEHUM.
9KCIHEPUMEHTAJIBHBIE OCHOBBI XUMHWU (6 yacoB)

[TpaBuia 6e30macHO¥ pabOTHI B IKOIBHOM JIabopaTtopun. Jlabopamopras nocyoa u 06opyoosarue.
Pasoenenue cmeceii u ouucmra sewecms. Illpucomosnenue pacmeopos. Onpedenenue xapakmepa
cpedbl pacmeopa KUCIom U wenodetl ¢ NOMoubio uHoukamopos. Kauecmsennvle peakyuu Ha UOHbL 8
pacmeope (X10puo-, cyivbgham-, KapOOHAM-UOHbI, UOH AMMOHUSL).

[onmydenue ra3000pa3HbIX BEMECTB. KauecmaenHvle peakyuu Ha 2a3000pasnule eeujecmaa (KUciopoo,
800000, Y2NeKUCTbIU 243, AMMUAK).

[IpoBenenue pacueToB Ha OCHOBE (POPMYII U ypaBHEHMH peakuuil. Pemenue 3aaay.

Buiyucaenus maccogoti 001u XumMuyeckoz2o 21eMeHma 6 geujecmae.

Buviyucaenuss maccogotl 0onu pacmeopenno2o ewecmaa 8 pacmeope.

Buviuucaenue konuuecmea eeujecmaa, maccyl uiu 06vema eujecmaa no Koauiecmasy eeujecmead, Macce
U 00vemMy 00HO20 U3 peazeHmos Ui NPOOYKMo8 peaKyuu.

PA3JIEJI 5 XUMUSA U )KU3HD (1 yac)

[Tpo6nembl 6€30TIaCHOTO WCIIOIB30BAHMUS BEIIECTB M XUMUYECKUAX PEAKIIMN B TIOBCEAHEBHOM KU3HH.

Xumuueckoe 3aepsaznenue okpysscaioujeli cpeobl U e20 NOCIe0CMBUsl.
PaboTa ¢ TpeHnpoBOYHBIMU TE€CTaMU I TOATOTOBKHU K ['THA.
PA3JIEJI 6 PEHETUIIMOHHBINA DK3AMEH (4 uaca)



Y4eOHO — TeMaTHUYECKHIi IIJIaH

Ne KoJui-Bo yacos
o/ Tema Beero Teop. Ipaxr. ®opma nposegenus | O0pa3zoBaT. NPOAYKT
n
Jlekums Koncnekr
1. BEHIECTBO. 10 4 6 [IpakTuxym Brinonnennsie
YOPKHEHUS
Jlexmus Pemennrie 3amaun
2. XAMWYECKASI PEAKIIHSI 10 4 6 Hpaicriicym Koncrexr
3adyeTHoe BrinosiHeHHBIE
TECTUPOBAHUE YOPOKHEHUS
Pemennrie 3amaun
Jlekums
3 3JEMEHTAPHBIE OCHOBBI 30 10 20 TTpaKrikyM Koncnekr
HEOPTAHNYECKOU XNMHUMN. BreimonHeHHbIe
YIpaKHEHUS
METO/AbI IIO3BHAHUSA BEILIECTB 1 Jlexknus Pemennsbie 3agaun
4 XUMHUWYECKHUX SIBJIEHUI. 5 2 4 [IpakTukym Koncnekr
' IKCIHHEPUMEHTAJIBHBIE OCHOBBI 3a4yeTHOE BrinosiHeHHBIE
XUMHUH TECTUPOBAHUE YIpaKHECHUS
Pentennnie 3agaun
Jlexiua Koncnekr
5. XUMMUA U ’KU3Hb. 3 - 3 [TpakTuxym
BrinosiHeHHbIE
yIpaKHECHUS
Jlexuus Pemennnie 3amaun
6. PENETUIIMOHHBINA YK3AMEH 9 - 9 [TpakTkym Kouncnekr
Brin-ue ynpaxxaenuii
UTOro 68 20 48




KaHeHIlapHO'TEMaTI/I‘IeCKOC INTAHUPOBAHHE

Ne Tema 3ausaTus. Teopernyeckue BONMPOCHI. IIpakTuyeckas 4acThb. Hara
IJIAH DOAKT
BEHIECTBO.(5 yacoB)
1-2 Crpoenue aToma. ATOMBI 1 MOJIEKYJIBI. XUMHUECKH d51eMeHT. CTpoeHue
atoma. CTpoeHHe IEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20
3JIEMEHTOB nepuoandeckoi cucremsl .M. Menaeneena.

2-3 [lepnoanueckuit 3ak0H U [Iepnoanueckuil 3aKOH U MEPUOIAYECKAS CHCTEMA BelnionHeHue TecToB.
[Iepnoanueckas cucrema xumudecknx seMenToB J[.M. Menneneesa. ['pynmsl n Kontpouas Ne 1.
XUMUYECKUX DJIEMEHTOB MEePUOIbI IEPUOIUUECKON CUCTEMBI. DU3NIECKUN CMBICIT
J.M1.Menneneena. MOPSAJIKOBOTO HOMEpa XUMHUYECKOTO 3neMeHTa. Cs3b 113 u

Crpoenus atoma. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3JIEMEHTOB U UX COCIMHEHUH B CBSI3U C MOJIO)KEHUEM B
MIEPUOANYECKON CHCTEME XUMUYECKHUX DJIEMEHTOB.

4-5 CrpoeHue BelecTna. Crpoenue BelecTB. XUMUYECKas CBA3b: KOBAJICHTHAS Onpenenenue TUma
(monsipHast ¥ HEMOJSPHAs), HOHHAS, METAJUTMYECKasl. XUMUYECKOH CBSI3U U
Kpucrannnueckue pemerku. CBOMCTB BEIlIECTBA M0
Annotponusi. B3auMocBsA3b CTPOEHUS U CBOMCTB BEIIECTB. XUMUYECKOH popmyie.

6-7 CreneHb OKUCIECHUS U BajleHTHOCTh XMMUYECKUX 3JIEMEHTOB. Onpenenenue
BAJICHTHOCTB. CreneHb OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB BAJICHTHOCTH 3JIEMEHTOB

B HEOPTAaHUYECKHUX
COCAMHEHUSIX.
8-9 Knaccudukanus neoprannueckux | Knaccudukanus HeopraHM4eCKUX BEIIECTB. Cocrasnenue Gopmyn 1o
BEILIECTB. [IpocTeie u cnoxHble BeniecTBa. OCHOBHBIE KJIACChI Ha3BaHUsAM. BeinonHenue
HeopraHnyeckux BemiecTB. HomeHnkiatypa (MexayHapoHast U | TECTOBBIX 3a/IaHUM.
UCTOpUYECKas) HEOPraHMYECKUX COCTIMHEHHIA. Kontpoas Ne 2.
XUMMNYECKASA PEAKLUS(S yacoB)

10- XUMHUUEcKas peaKius XuMmuueckas peakius. Y CI0OBUS U TPU3HAKU TPOTEKAHUS

11. XUMUYECKUX peakuuil. XumMuueckue ypaBHeHus. CoxpaHeHUe
MacChl BEUIECTB MTPU XUMHUUECKHX PEaKIUsX.

12- Krnaccudukarus XuMUYECKUX Krnaccudukarus XuMHUUECKUX peakui M0 pa3TUIHbIM




13.

peaKuum.

IMpHU3HaKaM: YUCIIYy U COCTABY UCXOJHBIX U IMOJTYUYCHHBIX
BCIICCTB, UBMCHCHHIO CTEIICHEH OKHMCIICHUS XUMUUECKUX
OJICMCHTOB, IMOTJIOICHWIO U BBIACIICHUIO SHCPTHU.

14-15 | DnexTponuTHuecKas AUCCOUUALUS | DIEKTPOIUTHI U HEANEKTPOIUTHL. KaTMOHBI 1 aHUOHBI. [TpakTuKym:
DAEKTPOTUTHYECKAs TUCCOIMANINS KUCIIOT, IIeJ0Yel U COJIel | COCTaBJICHUE MOHHBIX
(cpennux).Peakiium moHHOrO 0OOMEHa U YCIIOBUS UX ypaBHEHUN
OCYIIECTBIICHHS.
16- OxucIuTeNnpHO— Crenenn okucieHusi. OKUCIHTENb H  BOCCTaHOBUTENb. | [IpakThKyMm:
17. BOCCTAHOBHTEIIbHBIEC PEAKIINH. OKHUCIUTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIINH. COCTaBJICHHE YpaBHEHHM
Merto >neKTpoHHOTO OanaHca. OBP.
18-19 | O6006meHne XUMUYECKas peaKIus Kontpoun Ne 3.
3JJEMEHTAPHBIE OCHOBBI HEOPTAHHYECKOW XUMWMH. TPEJICTABJIEHASI Ob OPTAHUYECKHX BEIIIECTBAX(13 uacoB)
20- XHWMHUYECKHE CBOMCTBA MPOCTHIX | XMMUYECKHE CBOWCTBA MMPOCTHIX BEIIECTB-METAIIJIOB! Jlexuwst.
21. BEIIIECTB. HIETTOYHBIX U IIEITOYHO3EMENTbHBIX METAIIIOB, ATFOMUHHUS,
xKeresa.
22-23 | XMMUYeCKHEe CBOWMCTBAa TMPOCTHIX | XUMUYECKHAE CBOWCTBA MMPOCTHIX BEUIECTB-HEMETAIIOB: BrinosiHeHne TecToBBIX
BEIIIECTB BOJIOPO/Ia, KUCIIOPOIa, TAJIOTEHOB, CEePhl, a30Ta, (hocdopa, 3aJJaHnH.
yriaepoaa, KpeMHUsI.
24-25 | XuMuueckue CBOWCTBA CIIOKHBIX | XUMHYECKHE CBOMCTBA OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, [TpakTuKyM.
BEIIECTB. KHCIIOTHBIX. BrinosiHeHne TECTOBBIX
3aJaHuH.
26-27 | XuMHUUYECKHE CBOMCTBA CJIOKHBIX XHUMHYECKUE CBONCTBA OCHOBAHUI Jlaboparopnas paboTa.
BEIIECTB.
28-29 | XuMuueckne CBOMCTBA CIIOKHBIX XHUMHYECKUE CBOMCTBA KUCIIOT. JlaGoparopnas paboTa.
BEIIECTB.
30-31 | XuMuueckne CBOMCTBA CIIOKHBIX XUMHUYECKUE CBOMCTBA COJICH (CPEAHUX). JlaGoparopnas padota
BEIIECTB.
32-33 | ['eneTnyeckue CBS3M. B3aumocBs3b pa3MyHBIX KIACCOB HEOPraHUYECKUX BemecTB. | OcyllecTBiIeHHEe
[ENOYeK MMPEBPALICHU.
34-35 | O6o061IEHNE. XHWMHYECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX KontpoJan Ne 4.,
COCIVHECHUN.
36-37 | Pemenue 3aaa4 1o ypaBHEHHUIM Cocrasnenue Gopmyn u
HA3BaHHE OPTaHUYECKUX
BenecTB.CocraBiieHue
TOMOJIOTOB U U30MEPOB.
38-39 | Pemenwne 3a1a4 no ypaBHEHHUSIM BrimosiHeHHE  TECTOBBIX




3alaHUM.

40-41 | Pemenue 3aaa4 o hopMynam BrlnonHeHue TeCToBbIX
3alaHU M.
42-43 | OKHCIUTEIIBHO- BrinosiHeHUE TECTOBBIX
BOCCTaHOBHUTEJIHLHBIC PEAKIIHH 3aJTaHM.
44-45 | O600mmenune Kontpoap Ne 5.
METO/bI IO3HAHM A BEIIECTB 1 XUMHWYECKHX SIBJIEHUM.
9KCHEPUMEHTAJIBHBIE OCHOBBI XUMHWMU (6 yacoB)
46-47 | XuMudeckas 1abopaTopusl. [IpaBuna 6e3onacHoOi pabOTHI B IKOJIBHOM J1a00paTOpuu. Jlaboparopnas pabota
JlabopaTopHast mocyzia u 000py/I0BaHHE.
YucThle BEIECTBA U CMECH
48-49 | KauecTBEeHHBIC PEaKIIUU Omnpenenenne XxapakTepa cpe/ibl paCTBOPA KHCIIOT U IIejioueii | BeIoJIHeHne  TEeCTOBBIX
C TIOMOIIIbIO HHINKATOpOB. KadecTBeHHBbIC peakIIuy HAa MOHBI | 3aJIaHUH.
B pacTBOpe (XJIOpHUI-, CylbdaT-, KapOOHAT-UOHBI, HOH
aMMOHUS ).
50-51 | 'a3o00pa3HbIe BemecTBa [Tonyuenue razoo0pa3ubix BeuiecTB. KauectBennsie peakiuu | [Ipaktudeckas pabora.
Ha ra3000pa3HbIe BemIecTBa (KUCIOPO/I, BOJOPO/I, YIIICKUCITBINA
ras, aMMHaK).
52-53 | Pemenue 3amauq. [IpuMeHeHne 3HaHUH I pelIeHUs 3a1aHA ¢ YMCTBEHHBIM BrimosiHeHME 3amaHui.
IKCTIEPUMEHTOM.
54-55 | [IpoBeneHne pacyeToB Ha OCHOBE | BBIYMCIIEHUS MAacCOBOM J0JIM XUMUYECKOTO JIEMEHTA B Penrenue 3anau.
dbopmyt. BeIllecTBe. BbIYKCIeHNs MAacCOBOM JI0JIM PACTBOPEHHOTO
BEIIECTBA B PaCTBOPE.
56-57 | [IpoBeneHne pacyeToB Ha OCHOBE | 3 BhIumCIeHHE KOJIMYECTBA BEIIECTBA, MACChl WK 00beMa Penrenue 3anau.
YpaBHECHUH PEaKIuii. BEIIECTBA 110 KOJIMYECTBY BEIIECTBA, MACCE WU O0bEMY KonTpoun Ne 6.
OJIHOTO U3 PEAareHTOB MJIM MPOJIYKTOB PEAKIINU.
XUMUSA U ’KU3HD.(1 uac)
28-59 | XuMus 1 )KU3Hb. [Tpo6ieMbl 6€30T1aCHOTO MCTIOJb30BaHUS BEIIECTB U
XUMUYECKUX PEAKIMi B TOBCETHEBHOMN JKU3HHU.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl U eTo
MIOCIIEZICTBHS
PENNETULIMOHHBINA DK3AMEH(4 uaca)
60-61 | Peneturmonnsiii OI'D Nel
62-63 | Peneturmonustii OI'D Ne2
64-65 | Pemerunmonubiii OI'D Ne3




66-67

Penerummonusrii OI'D Ned

68

Hrorosoe 3angarue
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