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1.PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM JEATEJBbHOCTH.

Jluunocmuvimu peyiomamamnu 06yltemm Aeaaomca:

v

v
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YYBCTBO TOPJIOCTH 3a POCCHUHCKYIO HAayKy, F'yMaHH3M, MOJIO)KUTEIbHOE OTHOIIEHHWE K TpYyay,
L[EJIE€YCTPEMIIEHHOCTD,

FOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHeiiield o0pa3oBaTeIbHOM TPAaeKTOPUH €CTECTBEHHO-
Hay4HOI'O HaIlpaBJICHUS,

YMEHHE YIPaBISATH CBOCH MM03HABATEIHHON ACSITEIbHOCTBIO.

Memanpeomemnuvimu pe3yiomamamu A6AA0MCA:

v
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v
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UCIIOJIb30BAaHNE YMEHUM U HABBIKOB Pa3JIMYHBIX BUJOB II0O3HABATEIBLHOM ACATEIBHOCTH,
WCIIOJI30BAaHNE OCHOBHBIX MHTEJUIEKTYaJbHBIX OIEPAallMi: aHajiu3 W CUHTE3, CPABHECHHE,
0000111eH1e, CUCTEMATH3alMH1, BbIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H,

YMEHME ONpEeAeATh LEIW M 3aJauM JESITebHOCTH, BBIOMpAaTh CPEICTBA pean3alli Lened u
IIPUMEHATH UX Ha IIPAKTUKE,

yMEHHE CaMOCTOSTEIILHOTO IPUOOpETEHHsI HOBBIX 3HAHUI, aHAJIN3a M OLICHKH HOBOW MH(OpMaIuH,
UCTIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB JJIS TTOTyYSHHS HH(POPMAIIHH.

Hpedmemnbmu pe3yiromamamnu A6JAAI0OMCa:

AN

(bopMHpoBaHUE IEPBOHAYATIBHBIX CUCTEMAaTU3UPOBAHHBIX IPEACTABICHUHN O BEILIECTBAX, UX
MIPEBPALICHUAX U IPAKTUYECKOM IPUMEHEHUH; OBJIaICHUE NOHSITUMHBIM aIrapaToM U
CUMBOJINYECKUM SI3BIKOM XUMUMU;

0CO3HaHHE O0BEKTHBHO 3HAYMMOCTH OCHOB XUMHUYECKOW HAYKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, XMMUUYECKUX MPEBPAILECHNN OPraHUYECKUX U HEOPraHUUECKUX BEILECTB KaK
OCHOBBI MHOTMX SIBJICHMM )KUBOW U HEKUBOU ITPUPOIBL;

yri1yOJieHHe IPeCTaBIeHUH 0 MaTepUabHOM €IMHCTBE MUPA;

OBJIa/ICHUE OCHOBAMH XMMHUYECKOW I'PaMOTHOCTH: CITOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTHBHO
OLIEHUBATh KU3HEHHbIE CUTYallUH, CBSI3aHHbIE C XUMUEH, HaBbIKaMU O€3011aCHOTO 0OpaIleHus C
BELIECTBAMMU, UCII0JIb3YEMBIMH B ITOBCEHEBHOM )KM3HU; YMEHUEM aHAJIU3UPOBATh U IUIAHUPOBATH
HKOJIOTUYECKU Oe30I1acHOe MOBEJICHHE B LENIAX COepeXeHUs 30POBbs U OKPYKAIOLIEH Cpe/ibl;
(dbopMUpOBaHNE YMEHUN yCTaHABIUBATh CBS3U MEXAY peaibHO HA0JII01aeMbIMU XUMHUYECKUMHU
SIBJICHUSIMU U TIPOLIECCAMH, IPOUCXOASIIUMH B MUKPOMHPE, OOBACHATH IPUYMHBI MHOTO00pa3us
BELIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOECHMUSI, & TAKXKE 3aBUCUMOCTh IPUMEHEHUS
BELIECTB OT UX CBOMCTB;

PUOOPETEHUS OIbITa UCIIOJIB30BAHUS Pa3IMUHBIX METOJI0B U3yUEHHS BEILIECTB; HAOIIOACHUS 3a UX
IIPEBPALICHUSMH [IPU POBEAECHUH HECIOKHBIX XUMHUYECKUX IKCIIEPUMEHTOB C UCIIOJIB30BAHUEM
J1ab0paTOPHOTO 00OPYIOBAHMS U IPUOOPOB;

YMEHHE OKa3bIBaTh NIEPBYIO TOMOLIb IIPU OTPABJICHUAX, 0KOTaxX U APYTrUX TpaBMax, CBA3aHHBIX C
BElIECTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;

OBJIa/IEHUE TTpHeMaMu paboThl ¢ HH(OpMAIHe XUMUYECKOTO CO/IepKaHus, IPEICTABICHHOH B
pasHo gopme (B BUJIE TEKCTa, (popmyi, rpaduKoB, TAOIMYHBIX TaHHBIX, CXeM, poTorpaduil u ap.)
CO3/1aHNE OCHOBBI 1J1s1 (POPMHUPOBAHHUS UHTEPECA K PACIIUPEHUIO U YIITyOIEHUI0 XUMHUYECKUX
3HaHUU U BBIOOpA XMMHHU KaK MPOPHIBHOTO MPEeMETa MPH MEePEX0ie Ha CTYIEHb CPETHETO
(mostHOTO) OOIIEr0 00pa3oBaHMsl, a B JAIIbHEHIIIEM U B KauecTBe cephl CBOE MPOPEeCCHOHATLHON
NeSITeNIbHOCTH;

(dbopMHpoBaHUE MPEACTaBICHUN O 3HAUEHUH XMMUYECKON HAYKH B PEILIEHUH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPALLIEHUN TEXHOTCHHBIX M HKOJIOTHYECKUX
KatacTpod.

BLIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTHCH

SHAMb XUMUYECKYIO  CUMBOJUKY. 3HAKU XUMUYECKUX IJIEMEHNIOE, qupMlebl XUMUu4eckux
eeyecmes, YpAadGHEHUA XUMUYECKUX peakuuﬁ;

sadicHeluue Xumuseckue noHAmu: seuecmeo, XUMUYECKULL DTIeMEeHM, amoM, MOJIEKYA,
OmMHOcumellbHble AmMOMHAA U MOJEKYIIAAPDHAA MACCHL, UOH, KAMUOH, AHUOH, XUMUYECKAsl C643b,
dNIeKmpoompuyanmeslbHoCnib, 6AJIEHMHOCNb, CNMENEHb OKUCTEHUA, MOJIb, MAJIAPHAA MAcCcaA, MOJI}Zprlﬁ
06’!)6]!/1, pacmeopbl, 1eKmpOoIUmsl U HEIJNEeKmMpPOIUmbsl, INeKmpoiumudecKasl OUCCOI/;UCZL;U}Z,



OKUCIUMENb U 60CCIMAHOBUMENb, OKUCIEHUE U 80CCMAHOGIEHUe, MeNnN1060U 3 exm pearkyuu,
OCHOBHblE MUNbL PeaKyull 8 HeOP2AHULECKOU XUMUU,

—  XapaxkmepHvie NPUHAKU BANCHEUUUX XUMUYECKUX NOHAMULL,

— 0 CYWecmBOBaHUU  B3AUMOCEA3U  MeNCOY  BANCHEUUUMU XUMUYECKUMU NOHAMUAMU,

— CMbICI OCHOBHBIX 3AKOHO8 U Meopuu XUMuu: amoMHO-MONEKYIAPHAS Meopusl, 3AKOHbL
COXpAaHeHUust Maccvl 6eujecms, NOCMOSHCMEd cocmasa, nepuooudeckuti 3akow /1. M. Menoeneesa

BbINyCKHUK HAYYHTCS:

Ha3bIBaTh: xumuueckue snemenmol, COCOUHEHUSI U3YUEHHBIX KIACCO8 HeOP2AHUYECKUX 8eUieCmE,
opeaHuyecKue geujecmaa no ux opmyne: MemaH, SmMaH, SMUieH, ayemiuieH, Memano, SMAaHoJ, eIUYepuH,
VKCYCHAsL KUCIOMA, 2NH0KO03d, Caxaposd.

OOBACHATD: PuU3ULECKUL CMBICTL AMOMHO20 (HOPAOKOBO20) HOMEPA XUMUHECKO20 d/IeMeHmd, HOMepos
2pynnul u nepuooa 6 nepuoouyeckou cucmeme J.U. Menoeneesa, k Komopuvlm 21eMeHmM NPUHAOTEHCUNI,
3aKOHOMEPHOCIU U3MEHEHUs. CMPOEHUsL AMOMO8, C8OUCME INEMEHMO8 8 NPeOeNax MAbIX NePpUooo8 u
2NIABHBIX NOOSPYNN, A MAKIHCE CEOUCMBA 00PAZYEMbIX UMU BbICULUX OKCUOO8,

CYWHOCMb  npoyecca  JNeKMPOIUMUYEcKol  OUCCOYUaYUU U Peakyuti UOHHO20 0OMeHA

XapakTepu30BaTh: XuMuueckue nemMeHmsl (0m 6000po0a 00 KAlbyusl) HA OCHOBE UX NOJONCEHUS 8
nepuoouyecKoll cucmeme xumuieckux snemenmos /. U. Menoeneeéa u ocobennocmeti cmpoenus ux
amomos;
83AUMOCBA3b  MeNCOY COCMABOM, CMPOEHUEM U CBOUCNEAMU 8eUjeCms;

XUMUYECKUE CBOUCMBA OCHOBHBIX KIACCO8 HEOP2AHUYECKUX BeUeCm8: OKCUO08, KUCIOM, OCHOBAHULL U
coeil.

Onpeaensite, KiIaccuGUIUUPOBATD; COCMA8 8ewecms no ux Qopmynam, 8aileHMHOCHb U CIeneHsb
OKUCTIeHUsL DIeMeHma 8 COeOUHEHUU,

BUO XUMUUECKOU C853U 8 COCOUHEHUSIX; NPUHAOTIEICHOCb 8eUjeCME K ONPeOeleHHOMY KIACCY COeOUHEHULL,
MUNbL XUMUYECKUX PeaKyull,

B03MOJCHOCHb NPOMEKAHUS PEAKYULl UOHHO20 0OMEHA.

CocTaBiasiTb: cxembl cmpoenus amomos nepgwix 20 snemenmog nepuoouyeckoul cucmemol /1. 1.
Menoeneesa; ghopmynvl Heopeanuueckux coeOUHEHUl U3YUeHHbIX KIACCO8;

VPABHEHUsI XUMUYECKUX PeaKyull.

OO0pamaTbesi: ¢ Xumuueckol nocyoou u 1abopamopHuimM 060py00saHUeM. pacno3HA8amMb ONbIMHBIM
nymem. 2a3000pasHule 6euwecmed. KUCI0poo, 000P00, YeleKUCIbIIL 243, AMMUAK, PACBOPbl  KUCIOM U
wenouell N0 UBMEHEHUI0  OKPACKU UHOUKAMOPA; KUCIOMbL, Wel0YU U CONU NO HATUYUIO 8 UX PACMBOPAX
X0puo-, cyibgham-, KapOOHAmM-UOHO8 U UOHA AMMOHUSL.

BbIuMcasATB: Maccosyio 00110 XUMU4eCKo20 d1eMeHma no Gopmyie coeOuHenUss;, Maccosyro OO0
geujecmea 6 pacmeope,

KOJIUYeCmeo 6eujecmed, 00vem Wil Maccy 6eujecmad no Koauuecmsy eeujecmed, 00vemy uiu Macce
peazeHmos unu npooyKmos peakyuil.

Hcnonb3oBaTh npuodpeTeHHbIE 3HAHUA M YMEHHUSI B IPAKTHYECKOIi eI TeJIbHOCTH U MOBCEIHEBHOM
JKU3HH JIJI51:

be30nacHo2o 0bpaweHus ¢ 8ewecmeamu U MamepuaIamu 8 NOBCEOHEGHOU HCUSHU U SPAMOMHO20 OKA3AHUSL
nepeoLl NOMOWU NPU 0HCO2AX KUCIOMAMU U We0UaAMU, 00BACHEHUS OMOEIbHbIX PaKMOo8 U NPUPOOHBIX
ABNIEHUL, KPUMUYECKOU OYeHKU UHpOpMayuu o eujecmeax, UCnoIb3yemblx 8 Obimy.

2. COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJIBHOCTH C YKASAHUEM
®OPM OPI'AHM3BAIIMU U BUJTOB AEATEJIBHOCTMN.

PA3JEJI 1 BEHIECTBO (5 gacos)

Crtpoenue atoMa. Cmpoerue 31eKmpoHHbIX 000]104eK amomos nepavix 2() 3emenmos nepuooutecKo
cucmemvl /[U. Menoeneesa. Cospemennvie npedcmasienusi 0 cmpoeHuu amoma. /[eudxcenue 31eKmpona 8
amome. Amomnas opoumans. IlocredosamenbHocme 3anoaHe s INEKMPOHHBIX 000I0YEK 8 AMOMAX.
OnekmponHvle u epaguueckue Gopmynvl amomos 1eMeHmos.

PaboTa ¢ TpeHMPOBOYHBIMH TECTAMU 10 TEME.
[lepnonueckuii 3aKOH U IEPUOINYECKAsI CHCTEMa XUMHUUYeCKUX diemMeHToB (M. Menneneesa. [ pynnoi u
nepuoosl nepuooudeckoli cucmemvl. Puzuueckuii cCMvlci NOPAOKOBO20 HOMEPA XUMUYECKO20 dNeMeHMmA.



3axonomepHocmu u3MeHenUs CE0UCME IIEMEHMO8 U UX COCOUHEHUL 8 CBA3U C NOJIOHCEHUEM 8
nepuoouUyecKoll cucmeme XUMU4ecKux 21emMenmos. Xapakmepucmuka XumMuyeckux c80UCma 271eMeHmos
2NIABHBIX NOOSPYNN U NEPUOOUYHOCTIL UX USMEHEHUs 8 c8eme 2NeKMPOHHO20 cmpoenus amoma. Obwas
Xapaxkmepucmuka 271eMeHma Ha OCHOBe e20 NOJIOJCeHUs. 8 nepuooudeckot cucmeme /. M. Menoeneesa.
Pabora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

CtpoeHue BellecTB. Xumuueckas cé:13b: KOBALEHMHASL (RONAPHASA U HENOJISIPHASL), UOHHAS,
Memaniuyeckas. Xumuueckas césasb amomos. Kosanenmuas céa3b u mexanusm eé obpasoeanus. llonapnas
U HenoJsipHas Kosanenmuas céasw. Ceoticmea KOBANeHMHOU CA3U. DNeKMPOHHbLE U CMPYKIMYPHbLE
Gopmynvl ewgecms. Monnas cea3o u mexanuzm eé oopazosanus. Ceoticmea uonos. Memaniuueckas céssv.
[IpakTnueckoe 3ansatue. CocTaBieHUE SJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYJI BEIIECTB.

BaneHTHOCTh XUMHUYECKUX 371€MEHTOB. CTeneHb OKUCICHUS! XUMUYECKUX AJIEMEHTOB. Barenmuoie
anekmponsl. Banenmuocmo. Barenmmuvie osmodrcnocmu amomos. Cmenensb OKUCTEHUS.

[IpakTnueckoe 3ansatue. CocTaBieHUE 3JIEKTPOHHBIX U CTPYKTYPHBIX (POPMYJI BEILIECTB.

[Ipoctelie u cnoxubie BemiecTBa. OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX BellecTB. Homenknamypa
HeopeaHuyeckux coeounenuti. Knaccugukayus sewgecma: npocmsie u C104cHble, MEMALIbL U HEMEeMAJllbl.
Knaccugpuxayus neopeanuueckux éewjecms, ux ceHemuyeckasn céasv. Homenxnamypa, kiaccugpuxayus
OKCUO08, KUCIOM, COJlell U OCHOBAHUI.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

PA3JIEJ 2 XUMHNYECKAS PEAKLIUS (5 yacoB)

XuMuueckas peakuus. Yenosus u npusnaku npomekaHus XUuMu4eckux peakyui. Xumuieckue ypagHeHusl.
Coxpanenue maccol geugecma npu xumudeckux peaxyusax. Quzudeckue u xumuiecxkue sgnenus. Cpagnenue
NPUSHAKO8 PUUYECKUX U XUMUYEeCKUX AeleHull. Hanucanue ypasnenue xumuiueckux peaxyuil, paccmaHosKka
K03 puyuenmos. 3axon coxpanenuss Maccol 8eujecms.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

Krnaccudukanus XuMHUUeCKUX peakluii Mo pa3iIndHbIM MPU3HAKAM: YUCTY U COCMABY UCXOOHBIX U
NOJYYEeHHbIX eUlecme, USMEHEeHUI0 CMenerell OKUCIeHUS XUMUYECKUX DJIeMEeHMOo8, 020U eHUIO U
8b10EIeHUI0 IHEPSU.

Pasnuunvie knaccughuxkayuu xumuyeckux peakyutl, npumepbi.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

DNEKTPOIUTHI U HEINEKTPOIUTBI. Kamuonsl u anuoHvl. NeKmponumuyeckas OUccoyuayus KUciom,
wenoyel u conel (cpedHux). IneKmpoaumol U He3eKmpoaumol. INeKmpoIUmuieckas OUCCoyuayus 8
pacmeopax u pacniasax. Pons 60061 6 npoyecce snekmporumuueckoti ouccoyuayuu. Cmenens
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue ceoucmea KUCI0m, cojleli U OCHOBAHULL 8 céeme
meopuu INeKMpOoaUMU4ecKol OUCCOYUAYUU.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakuuu nonHoro oOMeHa u ycioBus ux ocyuectBienus. Cocmasgnenue MONEKYIAPHBIX U UOHHBIX
ypasHeHui. Ynpasichenue Ha Hanucarue ypasHeHull peakyuti UOHHO20 0OMeHa.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakuu. Okuciumensb u soccmanosumens. llpoyeccol okucnenus
u soccmanosnenusi. Cocmasnenue ypasnenuii OBP: memoo snekmponHo20 6ananca u memoo noiypeakyuti
(UOHHO-27IEKMPOHHBLU MEMOO).

Ilpakmuuyeckoe 3anamue. Cocmaenenue ypasuenui OBP memooom anekmponno2o bananca u memooom
noaypeakyui. Ynpascnenue Ha cocmasgienue ypasHeHul OKUCIUMENbHO-80CCMAHOBUMENbHBIX PeaKyull.

PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMWMN. IPEICTABJEHUSA

Ob OPTAHUYECKHUX BEHLIECTBAX
(13 yacoB)

XYMHYEeCKHE CBOWCTBA MPOCTHIX BEIIECTB METAIJIOB U HEMETAIIOB. XumuuecKue ceotcmea npocmolx
geuyecme-memanios WeirouHblX U Wel0uHO3eMeNbHbIX Memaios, anomunus, xceiesa. Oowas
xapaxmepucmuxka memannos. Pacnonoscenue memannos 6 Ilepuoouuecroii cucmeme J{.U. Menoeneesa,
U3MeHeHUe UX CBOLICE NO NepUoOam U cpynnam. INeKmpoxXuMuieckull psao HanpAXCeHus Memaiios.
Xumuueckue ceoticmea memannos. Xapakmepucmuky Wero04HblX U Wel04HO3eMeNbHbIX Memailos,
anomunus, sHceneza. Xumuieckue coUCMBEA NPOCMBIX 8eUeCmE-HeMEeMan08: 6000po0d, KUCI0pOOd,
eanoeenos, cepul, asoma, pocghopa, yenepooa, kpemnus. Obwas xapakxmepucmurxa Hememaiios.
Pacnonoowcenue memannos 6 Ilepuoouueckou cucmeme J[.U. Menoeneesa, uzmenenue ux c6oucmas no



nepuooam u epynnam. Xumuueckue ceolucmea Hememaiios. Xapakmepucmuku 6000pood, KUCiopood,
2an02eH08, cepwvl, azoma, gocgopa, yenepooa, KpemMHus U UX COeOUHEHULL.

XUMHUYECKUE CBOMCTBA CIOKHBIX BEIECTB. XuMuuecKkue c0UCMEa OKCUOO08: OCHOBHBIX, AMPOMEPHbIX,

Kkucniomuwix. Homenknamypa, knaccugpuxayus, xumuieckue c8oucmea u cnocoobl noay4eHuss OKCUOO08.

Pabota ¢ TpeHUpPOBOYHBIMHU TECTAMH.

XuMUYecKue CBOMCTBAa OCHOBaHUMN. Homenkiamypa, kiaccugpuxkayus, Xumuieckue c8oLcmea u cnocoowl

NOJY4eHUss OCHOBAHUII.

PaGota ¢ TpeHupPOBOYHBIMU TECTAMHU.

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

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMHU.
XUMHYECKUEe CBOMCTBA colie (cpennux ). Homenknamypa, kiaccughukayus, xumuyeckue c80Ucmea u
CnOCcoObL NOYYeHUs COel.
Pabora ¢ TpeHUPOBOYHBIMH TECTAMHU.
B3anMOCBs3b pa3NMYHBIX KIJIACCOB HEOPraHWYECKUX BEIIECTB.
I'enemuueckas c6s136 MedHcOy Kaccamu HeoOp2aHuuecKux coeoOuHeHull.
Ipaxmuueckas paboma. Bvinonanenue ynpasicnenuii Ha yenouxy npeepaujeHull.

[lepBoHavanbHble  cBedeHUST 00  opraHumyeckux BeuiectBax. Cocmae opeaHuueckux geujecms.
Lpuyuner mno2oobpasus opeanuyeckux eeujecms. Ilpeocmasnenue o pazeeEpHymou u COKpauéHHoll
CMPYKMYpHOU popmyie opeanudeckux sewecms. Ponb opeanuyeckux eewyecms 6 npupooe u Hu3Hu
yenosexa.

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

Cocmas u HomeHnkamyp y2ne6000p0o008 pada Memana. XumudecKue c8oUCmaa npedeibHblX yeie8000p0008
(na npumepe memana). Cocmas u HOMEHKIAMYP HENPeOdesbHbIX Y2lle8000P0008 psOa IMULEHA, UX
Gusuueckue ceoticmsa. Xumuyeckue c80UCMBA HENPEOETbHBIX Y2le8000p0008 (Ha npumepe MuieHa).
Peaxyuu nonumepuzayuu u gvicokomonexynsipuvie seujecmsa (NoaIUMepsbl).

Kucnoponaconepkaiue BeniecTBa: CiupThl (METaHOJ, 3TAHOJ, TIIUIEPUH ), KAPOOHOBBIE KUCIIOTHI (YKCYyCHas
u creapuHoBasi). [lonamue o ¢pynkyuonanvrot epynne. Cocmas, HoMeHKIamMypa, uzuyeckue u Xumuieckue
ceoticmea cnupmos. lIpeocmasnenue o 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
MOJIEKYI1 HCUpPO8, ux uzuueckue ceolicmea u npumernenue. buonocuveckas gynkyus sxcupos. Yeneeoowt, ux
cocmas, husuyeckue c8oUCmMea, HaxoxHcOeHue 8 NpuUpooe, NPUMeHeHue U OUOIo2UecKas poib.

PA3JIEJI 4 METO/bI IIO3HAHMS BEIIECTB U XUMHWYECKHNX SABJIEHUM.
KCIHEPUMEHTAJIBHBIE OCHOBBI XUMHUMU (6 yacoB)

[IpaBuna 6e30macHOil paboTHI B IKOJIBHOM JIabopatopu. Jlabopamopras nocyoa u obopyoosaHue.
Pa3zoenenue cmecetl u ouucmra sewgecms. Ilpucomosnenue pacmseopos. Onpeoenenue xapaxmepa cpeobvl
pacmeopa KUciom u ujenoyetl ¢ HOMOWbio uHoukamopos. Kauecmeennvie peakyuu Ha uoHvl 6 pacmseope
(xn0puo-, cynvgham-, KapOOHAM-UOHbL, UOH AMMOHUS).

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

[IpoBenenue pacueToB Ha OcHOBE GOpMYI U ypaBHEHMI peakiuil. Pemenue 3amay.

Boviuucnenus maccogou 00au XUMUYeCKo20 21eMeHma 6 geujecmae.

Buluucnenus maccosoii 001u pacmeopenHo2o eeujecmea 6 pacmesope.

Buviuucnenue konuuecmea ewjecmea, Maccvl Ui 06vema eeujecmaa no Koauuecmasy eeuwecmed, Macce uiu
00veMy 00H020 U3 peazeHmos U NPOOYKMOo8 Peakyuu.

PA3JIEJ 5 XUMUSA U ) KU3HD (1 yac)

[TpoOnembI 6€301acHOTO NCTIOIB30BAHMUS BEIIECTB M XUMUYECKUX PEaKIUil B TOBCETHEBHOM JKU3HU.

Xumuueckoe 3azpsazHenue okpysrcaiouels cpeobl U e20 NoCI1e0CMaUsl.
Pabota ¢ TpeHnpoBOYHBIMU TECTaMU It MOATOTOBKH K [MA.
PA3JIEJI 6 PENETUIIMOHHBINA SK3AMEH (4 yaca)
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Bcero | Teop. Tpakr
Jlexmus Koncmekr
BEIIECTBO. 5 2 3 [IpakTuxkym Boinonnennsie
YIPaKHCHUS
Jlexuus Pemennnie 3agaun
XUMHUYECKASI PEAKIIHSI 5 2 3 | lpaxrKym Koncenexr
3aueTHOE BrmmonxenHbIe
TECTUPOBAHUE YIPaKHCHUS
9JIEMEHTAPHBIE OCH9BI>I PelleHHbIE 322K
HEOPTAHMYECKOU Jlexnus KOHCIEKT
XUMMUHU. IPEACTABJIEHUSA 13 3 10 [IpakTukym BhITONHEHHbLS
Ob OPTAHUYECKHX
BEIIECTBAX YHPAAHCHHIA
METO/IbI TOSHAHUS Jlekuust Pemennele 3amaun
BEHIECTB U XHM!J‘IECKHX Mok KoHemexr
ABJEHUM. 6 2 4 32516TH06YM BrinoiHeHHBIE
9KCIHHEPUMEHTAJIBHBIE
OCHOBBI XVMIHI TECTUPOBAHUE YOpaKHEHUS
Pemennsie 3agaun
Texius Koncmekr
XUMUA U ’KU3Hb. 1 - 1 [IpakTukym
BrimonnenHbie
YIpaKHCHUS
_ ekt Pemennrie 3amaun
PEINIETUIINOHHBIU 4 ) 4 TpaxTaicym Koncnekr
9K3AMEH Brim-sie
YOpaKHHUS
HUTOT'O 34 9 25
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1. Crpoenue aToma. ATOMBI ¥ MOJIEKYJIBI. XMUMHUYECKUI

aneMmeHT. Ctpoenue aroma. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB
nepBbIxX 20 2JIEMEHTOB
nepuoanydeckon cucremst J1.1.
Menneneena.

2. Ilepuonnueckuit [lepnonnueckuil 3aK0H U Beinonuenue
3aKOH U [IEpUOANYECKast CUCTEMA XUMUYECKUX | TECTOB.
[Tepuoanueckas anemenToB .M. Menneneena. KonTpoas Ne 1.
cucreMa I'pynmel 1 nepuoas! NEPUOIUYECKON
XUMHUYECKUX cucteMbl. DU3NYECKUNA CMBICIT
JJIEMEHTOB MOPSIAKOBOTO HOMEPA XUMUYECKOTO
.. Menneneesa. anemenTa. CBassb 13 u Ctpoenus

aToMa. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB 2JIEMEHTOB U UX COCAMHEHUN
B CBSI3HU C ITOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME XUMUYECKHUX
JJIEMEHTOB.

3. Crpoenue Crpoenue BemiecTB. XuMuueckast Omnpenenenue Tumna

BEILECTBA. CBSI3b: KOBaJIEHTHAs (MOJISIpHAst U XUMHYECKOH CBSI3U
HEMnoJisipHasi), UOHHas, Y CBOMCTB
Metaindeckas. Kpucramimueckue BEIL[ECTBA 10
pEIIETKH. XAMHYECKON
Annorponus. B3aumocBs3b ctpoenust | popmyie.
U CBOMCTB BEIIECTB.

4. Crenenp BanentHocts xumuueckux | Onpenenenue
OKHCIIEHUS U 3JIEMEHTOB. BAJICHTHOCTH
BAJICHTHOCTb. CreneHbp  OKHCIEHMSI XMMHYECKHUX | DJIEMEHTOB B

3JIEMEHTOB HEOPraHUYECKHUX
COCIMHECHUSX.

5. Knaccudukanus Knaccudukanuus Heoprannyeckux | CocraBieHue
HEOPraHUYECKHUX BEILECTB. bopmyn 1o
BELICCTB. IIpocTeie U CII0KHBIE BEIECTBA. HAa3BAHMSM.




OcHOBHBIE KJ1acChl HEOPraHUYECKUX
BEIIIECTB.
Homenknarypa(mexayHapoaHas u
UCTOpHUYECKas) HEOPraHMYECKUX
COCMHCHUM.

Brimmonnenne
TECTOBLIX 3aJJaHUN.
KonTpoas Ne 2.

XUMHUNYECKAS PEAKIIUSA(S yacos)

XuMuyeckas
peakuus

Xumuyeckas peakius. Y CJIOBUs U
IIPU3HAKH IPOTEKAHUSA XUMHUYECKUX
peakuuil. XMMHUYECKUE YPABHEHUS.
CoxpaHeHue Macchl BEIECTB IIPU
XUMUYECKHUX PEAKLUAX.

Knaccudukanmst
XUMHYECKHUX
peaKIui.

Krnaccudukanusa XumMuueckux
peaKkIuil Mo pa3IuYHbIM MMPU3HAKAM:
YHCIIy U COCTaBY UCXOAHBIX U
MOJIYYEHHBIX BEILIECTB, U3MEHEHUIO
CTENEeHEN OKUCICHUS XUMHUECKUX
3JIEMEHTOB, MOIJIOIIEHUIO U
BBIICTICHUIO DHEPTHH.

DIIEeKTPOTUTHYECKA
s UCCOLIUAITUS

DNEKTPOIUTHI U HEAJIIEKTPOIUTHI.
KaTtruoHs! 1 aHHOHEL.
DIEKTPONUTHYECKAs TUCCOLUAIIMS
KHCJIIOT, IIea04Yei U coyiet
(cpennux).Peakuyu noHHOTO 0OMEHa
Y YCJIOBUSI UX OCYHIECTBIICHUS.

IIpakTukym:
COCTaBJICHUE
MOHHBIX YPaBHEHUI

OKHUCITUTETBHO—
BOCCTAaHOBUTEJbHBI
€ pPeaKIIuy.

Crenenn okuciicHus. OKHCIUTENIb U
BOCCTAaHOBHUTCIIb. OKuCINTEIIHLHO-
BOCCTAaHOBUTCJIbHBIC PCAKIINH.
MCTO,I[ QJICKTPOHHOT'O OajaHca.

IIpakTukym:
COCTaBJICHUE
ypaBHenuit OBP.

10

O060061IEHNE

XyMH4YecKast pCaKknus

KonTtpoJas Ne 3.

3JEMEHTAPHBIE OCHOBBI HEOPTAHUYECKON XUMHMU.

HPEACTABJIEHUSA Ob OPTAHUYECKHUX BEHIECTBAX(13 yacos)

11. XuMUYeCcKue XUMUYECKUE CBOKMCTBA MTPOCTHIX Jlekuus.
CBOMCTBA TMPOCTBIX | BEIIECTB-METAJIJIOB: IIEJIOYHBIX U
BEIECTB. LIEJI0YHO3EMEIIBHBIX METAJLIOB,

AITIOMUHUS, JKEJe3a.

12 XHUMH4YECKUE XHWMHYECKUE CBOMCTBA ITPOCTHIX Beinonuenue
CBOMCTBA TMPOCTHIX | BEIIECTB-HEMETAIIOB: BOJOPOAA, TECTOBBIX 3aJaHUI.
BEIL[ECTB KHMCJIOPOJ1a, TAJIOT€HOB, CEPBI, a30Ta,

docdopa, yrnepoaa, KpeMHUS.

13 XuMU4yecKue XUMUYECKUE CBOMCTBA OKCHIOB: [TpakTuKyM™m.
CBOICTBa CIIOKHBIX | OCHOBHBIX, aM(DOTEPHBIX, KUCIOTHBIX. | BeIimonHeHue
BEIIICCTB. TECTOBBIX 3aJaHUMH.

14 XUMHUYECKue XHUMHUYECKUE CBOKWCTBA OCHOBAHMI Jlaboparopnas
CBOMCTBA CIIOKHBIX pabora.
BEILECTB.

15 XuMHYECKue XUMHUYECKUE CBOMCTBA KUCIIOT. JlaGopaTopHas
CBOMCTBA CIIOKHBIX pa0ora.
BEIIECTB.

16 XUMHYECKUE XUMHYECKUE CBOMCTBA COJICH JlaGopaTopHas
CBOICTBA CIOXKHBIX | (CPETHUX). pabota
BEIIECTB.

17 ['enetnueckue B3anMocBsI3b pa3nuyHbIX KJIACCOB OcymiecTBiieHne
CBSI3U. HEOPraHWYECKHUX BEIIECTB. LEMTOYEK

IIPEBPALLCHUI.




18 Ob6o61eHue. XUMHUECKUE CBOICTBA OCHOBHBIX Kontpoas Ne 4.
KJIACCOB HEOPTaHUYECKHUX
COCIMHECHUM.

19 Knaccudukanmst [TepBoHavabHBIC CBEJICHUS 00 | CocraBnenue
OpPraHUYeCKUX OpTraHUYeCcKuX BemiecTBa. | popMyI U Ha3BaHHE
BEIIECTB. Knaccudukanus OpPraHMYECKUX | OPTraHUYECKUX

BEIIECTB, 001ue GopmMyIbl. BeuiecTB.Cocrasie
OyHKIHMOHANbHBIE TpPyNNnbl. BuIbl | HIE TOMOJOTOB U
HOMEHKJIATYPHI. H30MEPOB.

[ToHsITHE TOMOJIOTHH U U30MEPHH.

20 CgoiicTBa YraeBogopoab npeaebHbIe u | Beimonnenue
OpraHUYECKUX HemnpeenbHbIe: METaH, 3TaH, ATHIIEH, | TECTOBBIX 3aJaHUil.
BEIIIECTB. anerusieH. CBOICTBA yIJIEBOJOPOIOB.

21 CaoiicTBa Kucnopoaconepsxaiiue BeiiecTna: Brinonnenue
OpPraHUYeCKUX CIHPTHI (METaHOJ, ITAHOJI, INIMLEPUH), | TECTOBBIX 33aHUH.
BEIIIECTB. KapOOHOBBIE KHCIOTHI (YKCYCHAS U

CTEapuHOBas).

22 CaoiicTBa buonorudecku BaKHbIE BELIECTBA: Breimmonnenue
OpPTraHUYeCKUX O€JIKH, JKUPBI, YTIIEBOJIBI. TECTOBBIX 33/IaHUH.
BEII[ECTB.

23 O6006menne CBoiicTBa OpraHNYECKUX BEIIECTB Kontpoap Ne 5.

METO/bI IO3HAHUS BEILIECTB U XUMHWYECKUX SIBJIEHUM.
OKCHEPUMEHTAJIBHBIE OCHOBbBI XUMHMMU (6 yacoB)

24 XuMudeckas [IpaBuna 6e30macHOM pabOTHI B JlaGopaTopHas

nabopaTopus. HIKOJIBHOM J1abopaTopuu. pabora
JlaGoparopHas mocyzaa u
obopyoBaHue.
YucThle BelecTBa U CMECH

25. KavecTBenHbIe Omnpenenenue xapakrepa cpebl Beinonnenue

peaximn pacTBopa KUCIIOT U IIEI0YeH C TECTOBBIX 33/IaHUH.
MTOMOILIBIO UHAUKATOPOB.
KavecTBeHHBIE peakini Ha MOHBI B
pacTBope (XJ10pun-, cyibdar-,
KapOOHAT-MOHbI, HIOH AMMOHUS).
26 ["a3000pa3Hble ITomyyenue ra3000pa3HbIX BEIIECTB. [TpakTuyeckas
BEIIEeCTBA KayecTBeHHbIE peakiuu Ha paborTa.
razoo0pas3Hble BelecTBa (KUCIOPO/,
BOJIOPO/I, YIJIEKHUCIIBIN I'a3, aMMHAK).
27 Pemenue 3anay. [IpuMeHeHne 3HAaHUN [JIs PELLICHUS Beinonuenune
3aJJaHUI C YMCTBEHHBIM 3aaHUM.
HKCHEPUMEHTOM.

28 [IpoBenenune Brrauciennss MaccoBOM 10U Pemenue 3amau.
pacyeToB Ha OCHOBE | XUMHYECKOT'0 JIEMEHTAa B BEIIECTBE.
dbopmy. Brruucnenust MmaccoBoit 1011

PacTBOPEHHOI'0 BEIIECTBA B PaCTBOPE.

29 [IpoBenenune 3 BrIunciieHne KOJHJecTBa BelecTBa, | Penrenue 3agay.
pacyeToB Ha OCHOBE | MacChl WM 00beMa BEIIecTBa 110 Kontpoab Ne 6.
ypaBHEHHHA KOJIMYECTBY BEIIECTBA, MACCE FITH
peaKIui. 00BbEMY OJIHOTO U3 PEareHTOB MU

MPOAYKTOB PEAKIIHH.
XHAMMSI U JKU3Hb.(1 ac) B B

30 XuMHUS ¥ )KU3Hb. [Tpobmembr 6e30macHOTO

HUCIIOJB30BaHUsA BCIICCTB U




XMMHUYECKUX PEaKLUil B
HOBCEIHEBHOM KU3HU.
XHUMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIllei CpeJibl U €ro
MOCJIEICTBUS

PENETULAOHHBIN DK3AMEH(4 4aca)

31 PeneTunnoHHbIH
OI'D Nel

32 PeneTunnoHHbIH
OI'D Ne2

33 PeneTunnoHHbIN
OI'D Ne3

34 PenerunmoHHbIi

OI'D N4




