Ilnanupyembie pe3yabTaThbl 0CBOCHHA Kypca
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YyBCTBO TOPJOCTU 33 POCCHICKYI0 HayKy, TYMaHHU3M, [OJOXKUTEJIbHOE OTHOLICHHE K TPYAY,
L[EJIE€YCTPEMIIEHHOCTD,

FOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalibHeiIneil 00pa3oBaTeNIbHON TPAeKTOPUU ECTECTBEHHO-
Hay4HOT'O HaINpaBJICHUS,

YMEHHE YIPaBISATh CBOCH MM03HABATEIBHON AESITEIbHOCTHIO.

Memanpeomemnuvimu pe3yiomamamu A6AA0OMCA:

v
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HCIIOJIB30BaHHUEC yMeHI/If/’I M HAaBBIKOB pa3JIMYHbIX BUJ0B [M03HABaTeIILHOM JACATCIBHOCTH,
MCIIOJIb30BAHHUEC OCHOBHBLIX HHTCIIICKTYAJIbHBIX onepaunﬁ: aHaJiu3 MW CHHTE3, CpPaBHCHHUC,
0606H_ICHI/I€, CUCTEMATU3alluN, BEIABIICHUC IIPUYNHHO-CIICACTBCHHBIX CBH3CI\/'I,

YMCHHUEC OINPEACIIATE LCIWM KW 3aJadu ACATCIIBHOCTH, BBI6I/IpaTB cpe€acrBa peaiu3aluun meneu u
MNPHUMCHATH UX Ha IIPAKTUKCE,

YMCHHUEC CaMOCTOATCIBHOI'O HpI/IO6peTCHI/I$I HOBBIX 3HaHPII>i, daHaJIM3a 1 OLICHKHN HOBOH I/IH(1)OpMaI_II/II/I,
HCIIOJIb30BAHHUC PA3JIMYHBIX UCTOYHUKOB IS TTOJTYYCHU A I/IH(bOpMaI_II/II/I.

Hpedmemnbmu pe3yiomamamnuy AGJIAAIOMCAS

AN

(dbopMHEpoBaHKE IEPBOHAYATILHBIX CHCTEMAaTH3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, HX
IIPEBpAILEHUX U IPAKTUYECKOM IPUMEHEHNH; OBJIa/IeHUE MOHATUHHBIM allapaToM U
CUMBOJINYECKUM SI3bIKOM XUMUU;

0CO3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHUECKOW HAYKU KakK 00J1acTH
COBPEMEHHOI0ECTECTBO3HAHUS, XUMUYECKUX MTPEBPALICHUIN OPraHU4eCKUX U HEOPTaHUYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHH KHBON M HEXXUBOI MPUPOJIBI;

yri1yOJieHHe MPEICTaBICHU O MaTepHAIbHOM €IMHCTBE MUPA;

OBJIa/ICHUE OCHOBAMH XUMHUYECKONU I'PaMOTHOCTH: CIOCOOHOCTBIO aHATU3UPOBATh U
00BEKTUBHOOLIEHNBATh )KM3HEHHBIE CUTYAI[UH, CBSI3aHHBIE C XUMHUEH, HaBbIKAMH 0€30I1aCHOTO
oOpallleHus C BeIeCTBaMH, UCIIOJIb3YEMbIMU B TOBCEAHEBHOM KU3HU; YMEHHEM aHAIU3UPOBATh U
IUTAHUPOBATh SKOJOTMYECKH 0€30IacHOe TIOBE/IEHUE B LIEAX cOEepeKEeHUs 3J0POBbS M OKpYKaroLei
Cpelsl;

(hopMHpOBaHNE YMEHUI YCTaHABIMBATh CBSA3H MEXAY pPeaJbHO HA0II01aeMbIMU
XUMUYECKMMHUSBICHUSAMH U MTPOLECCAMU, TPOUCXOIAIIMMUA B MUKPOMUPE, OOBACHATH PUUUHBI
MHOT0o00Opa3us BElIeCTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCHMOCTb
IIPUMEHEHHUS BELLIECTB OT UX CBOMCTB;

MPUOOPETEHUS OTbITA UCIIOJIB30BAHUS PA3IMUHBIX METOJJOB U3yUEHHS BEIIECTB; HAOJIOIEHUS 3aUX
MIPEBPALICHUSMH [IPU IPOBEACHUH HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM
J1ab0paTOPHOTO 00OPYIOBAHMS U TIPUOOPOB;

YMEHHE OKa3bIBaTh MIEPBYIO IOMOLIb NIPU OTPABJIEHUAX, 0KOTaxX U APYTUX TpaBMax, CBA3aHHBIX
CBEIIECTBAMU U JIaOOpaTOPHBIM 000PYAOBAHUEM;

OBJIaJIEHUE NTPHEeMaMH paboThl ¢ HH(pOpMAIEe XUMUYECKOTO COJIepyKaHMsl, PECTaBICHHON Bpa3HO
¢dbopm™me (B BujE TeKcTa, GopMyl, rpaduKoB, TAOIMUYHBIX JAaHHBIX, cXeM, ¢poTorpaduil u p.)
CO3JIaHME OCHOBBI JJIs1 (POPMHUPOBAHUS MHTEPECA K PACIIMPEHUIO U YTIYOJIEHUI0 XUMHUUECKUX3HAHUHT
1 BbIOOpa XMMHH KakK MPOUIBHOTO IIpeIMeTa MPU Mepexo/ie Ha CTYNEHb CpelHero (MOJIHOro)
o01iero o0pazoBaHusl, a B JaJIbHEHIIIEM U B KadyecTBe Chepbl CBOE PO eCCHOHATEHON
NeSITeNIbHOCTH;

(dbopmMHpoBaHUE MPEACTABICHUH O 3HAUEHUN XMMUYECKON HAYKH B pEIIEHUN
COBPEMEHHBIXIKOJIOTMYECKUX MPOOJIEM, B TOM UUCIIE B MIPEIOTBPAILIEHUN TEXHOT€HHBIX U
HKOJIOTUYECKUX KaTacTpod.

BbINyCKHUK MOJYYUT BO3MOKHOCTHHAYYHTHCS

3HAMb XUMUYECKYIO CUMBOJUKY. 3HAKU XUMUHYECKUX IJ]1eMEHRMOE, d)OpMyJZbl XUMUYECKUX
eeulecmes, YpAaGHEHUA xwvzuuecxuxpeakuuﬁ;

BAdICHelUEe XUMUYECKUEe NOHAMUSL. eeuecneo, XUMUYECKUlL ajemenm, aniom, mojiexKyia,
OmHoOCcumeilibHble AmoMHAA U MOJIEKYVIIAPHAA MACCbL, UOH, KAMUOH, AHUOH, XUMUYECKAA C643b,



NEKMPOOMPUYAMENbHOCTb, BANEHMHOCMb, CMENeHb OKUCLEHUs, MOb, MAIAPHASA MACCA, MOAAPHbBIL
00veM, pacmeopwl, NEKMPONUNMbL U HeIIeKMPOAUNMDbL, JNEKMPOIUMULECKAsL OUCCOYUAYUSL,
OKUCIUMENb U 60CCIMAHOBUMEND, OKUCTIEHUE U 80CCMAHOBNIeHUe, Men080U I gexm peakyuu,
OCHOBHbLE MUNbL PeaKYUll 8 HEOP2AHULECKOU XUMUU,
— XapakmepHvle NPUSHAKU 8ANHCHEUUUX XUMUYECKUX NOHAMULL,
— 0 CYWecmeosaHuu  63aUMOCEA3U  MENHCOY  BANCHEUMUUMU XUMULECKUMU NOHAMUIMU,
— CMbICI  OCHOBHBIX 3AKOHO8 U MeOopuu Xumuu: amoMHO-MOLEKYIAPHASL Meopus, 3aKOHbl
COXPAaHeHUuss Maccvl Geujecms, NOCMOSHCMEAd cocmaesa, nepuooudeckuti 3akon []. U. Menoeneesa
BbInycKHUK HAYYHTCS:
Ha3zwiBaTh: xumuueckue snemenmol, COCOUHEHUS U3YUEHHBIX KILACCO8 HEOP2AHUYECKUX 8eUieCME,
opeaHuyecKue geujecmaa no ux Qopmyne: MemaH, SMat, SMUieH, ayemuiet, Memanol, SMAHO, eIUYEPUH,
VKCYCHAsL KUCIOMA, 2NH0K03d, caxaposd.
OOBSACHATD: Pu3ULeCKULl CMBLCIL AMOMHO20 (ROPSAOKOB020) HOMEPA XUMUYECKO20 dNIeMeHmd, HOMePOs
2pynnul u nepuooa 6 nepuoouyeckoul cucmeme [.U. Menoeneesa, Kk KOmopuvim 21eMeHm NPUHAOTIEHCUNL,
3AKOHOMEPHOCMU USMEHEHUsL CMPOEHUsL AMOMO8, CEOUCME INEMEHMO8 8 NPedenax MAIblX NepUoo0s u
2NIABHBIX NOOSPYNN, A MAKIHCE CEOUCMBA 00PAZYEMbIX UMU BbICULUX OKCUOO8,
CYWHOCMb  npoyecca  INeKMpOIUMUYEcKoll  OUCCOYUAYUU U PeaKyuti UOHHO20 0OMeHA
XapakTepu30BaTh: XuMuUuecKue 1eMeHmsl (0m 6000p00a 00 Kalbyus) HA OCHOBE UX NOJONCEHUS 8
nepuoouyecKoll cucmeme xumuieckux snemenmos /. U. Menoeneeéa u ocobennocmeti cmpoenus ux
amomos;
83AUMOCBA3b  MeAHCOY COCMABOM, CMPOEHUEM U CBOUCNEAMU 8eUjeCms,
XUMUYECKUE CBOUCMBA OCHOBHBIX KIACCO8 HEOPSAHUYECKUX 8EUeCmE: OKCUA08, KUCIOM, OCHOBAHULL U
coeil.
Onpenensite, KiaccupuIUUPOBATD; COCMA8 8ewecms no ux Qopmynam,; aieHMHOCMb U CIMeneHdb
OKUCTIeHUsL dIeMeHma 8 COeOUHEHUU,
BUO XUMUUECKOU C853U 8 COCOUHEHUSIX, NPUHAOTIEHCHOCMb BeUeCms K ONPeOeleHHOMY KIACCY COeOUHEHUT,
MUNbL XUMUYECKUX PeaKyull,
B03MONCHOCHb NPOMEKAHUS PEAKYULL UOHHO20 0OMEHA.
CocTaBiasiThb: cxeMmbl cmpoenus amomos nepavix 20 snemenmos nepuoouyeckoul cucmemsl /1. 1.
Menoeneesa, hopmynvl Heopeanuueckux cOeOUHeHUIl U3YUEHHbIX KIACCO8;
VPABHEHUSI XUMUYECKUX PeaKyull.
OO0pamarbesi:c xumuyeckol nocyooul u 1adopamopHsvim 000py008aHUEM.PACHO3HABAMb ONbIMHBLIM
nymem.2azo00pasHvle 6eujecmaa. KUCiopoo, 6000p00, YeAeKUCTbIl 243, AMMUAK, DACMEOPbl  KUCIOM U
wenouetl NO UBMEHEHUI0  OKPACKU UHOUKAMOPA, KUCIOMbL, WeI0YU U COU NO HATUYUIO 8 UX PACTBOPAX
X0puo-, cyibgham-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.
BbI4McasITB: MaAccosyto 00110 XUMUYLECK020 d/leMeHma no hopmyie COeOUHEHUS, MACCOBVIO 000
geujecmea 6 pacmeope;
KOIU4eCmeo geujecmea, 00vem Uil Maccy eeujecmaa no Koauuecmsy eeujecmea, 00vemy uiu macce
peazenmos unu npooyKmos peakyuil.
Hcnonab3oBaTh NpuOOpeTeHHbIE 3HAHUA M YMEHHUSI B MPAKTHYECKOIi eI TeJIbHOCTH U MOBCEIHEBHOM
JKU3HH JIJISL:
be3onacrno2o obpawenus ¢ 8ewecmeamy U Mamepualamu 8 NOBCeOHe8HOU HCUSHU U SPAMOMHO20 OKA3AHUS
nepeoLl NOMOWU NPU 0HCO2AX KUCIOMAMU U We0UaMU,; 00bACHEHUsL OMOETbHBIX (PaKmo8 U NPUPOOHLIX
ABNEHULL, KPUMUYECKOU OYEeHKU UHGOPMAYUU O 8eujeCmBax, UCNONIb3YeMbIX 8 Oblmy.



COJIEP)KAHUE KYPCA BHEYPOYHOM JESATEJBbHOCTH C YKAZAHUEM
®OPM OPITAHM3BAIIMU U BUJTOB AEATEJIBHOCTMN.

PA3JIEJI 1 BEILIECTBO (5 dacoB)

Crpoenue atoma. Cmpoerue 31eKmpoHHbIX 000]104eK amomos nepavix 2() s1emenmos nepuooutecKo
cucmemol /[U. Menoeneesa. Cospementvie npedcmasienuss 0 CmpoeHuu amoma. Jleudxcenue 31eKmpona 8
amome. Amomnas opoumans. IlocredosamenbHocmsb 3an0IHeHUs JIEKMPOHHBIX 000I0YEK 8 AMOMAX.
OnexmponHvle u cpaguieckue Gopmyvl amomos 1eMeHmos.

Pabora ¢ TpeHUPOBOYHBIMU TECTaMU TIO0 TEME.

[lepnonueckuii 3aKOH U IEPUOINYECKAsI CUCTeMa XUMHUYeCcKuX 3iemMeHToB J(. Menneneesa. [ pynnoi u
nepuoovl nepuooudeckoli cucmemsl. Puzuueckuili cCMvlci NOPAOKOBO20 HOMEPA XUMUYECKO20 dNeMeHmd.
3axonomepHoCmU U3MEHEHUs. CBOUCME JJIEMEHMO8 U UX COeOUHEHULL 8 C8A3U C NONO0NCEHUEM 8
nepuoouyecKoll cucmeme XUMUYecKux d1eMeHmos. Xapakxmepucmuka Xumuyeckux c60tUcCme 31eMeHmos
2NIABHBIX NOOSPYNN U NEPUOOUYHOCb UX USMEHEHUsL 8 céeme INeKMPOHH020 cmpoenus amoma. Obwas
Xapaxkmepucmuka 21eMenma Ha 0CHOBe €20 NOJOdCeHUsl 8 nepuooudeckol cucmeme /. M. Menoeneesa.
PaGota ¢ TpeHupPOBOYHBIMU TECTaMU IO TEME.

CtpoeHue BelecTB. Xumuueckas cé:a3b: KOGANIEHMHAS (ROAAPHAS U HENOJIAPHAS), UOHHAS,
Memaniuyeckas. Xumuueckas cesasb amomos. Kosanenmuas césa3b u mexanusm eé obpasoeanus. Ilonapnas
U HenosApHas Kosanenmuas céasw. Ceoticmea KOBANEHMHOU CA3U. DNeKMPOHHbLE U CMPYKIMYPHbBLE
dopmynel eewgecms. Honnas cease u mexanusm eé oopazosanus. Ceolicmea uonos. Memainnuueckas cessb.
[TpakTndeckoe 3ansaTue. CocTaBieHUE SJEKTPOHHBIX U CTPYKTYPHBIX (POPMYJT BEIIECTB.

BasieHTHOCTH XUMUYECKUX 3JIeMEHTOB. CTENIEHb OKUCIICHUS! XUMUYECKUX 2JIEMEHTOB. Banenmmuoble
an1ekmpousl. Barenmuocmo. Banenmuule 6o3mooicnocmu amomos. Cmenenv OKUCIEHUS.
[TpakTudeckoe 3ansTue. CocTaBlieHUE SJEKTPOHHBIX U CTPYKTYPHBIX (OPMYJT BEIIECTB.

[Ipoctelie u cnoxHble BemecTBa. OCHOBHBIE KJIaCChl HEOPraHUUECKHUX BeIeCTB. Homenknamypa
Heopeanuyeckux coeournenuti. Knaccugurayus eewyecmas: npocmsie u C10x4cHble, MEManlbl U HeMemalol.
Knaccugpurayus neopeanuueckux sewjecms, ux cenemudeckasn césazo. Homenxnamypa, knaccughuxayus
OKCUO008, KUCTIOM, cONell U OCHOBAHUI.

PaGota ¢ TpeHuPOBOYHBIMU TECTaMU IO TEME.
PA3JEJ 2 XUMHNUYECKASA PEAKLUSA (5 uacoB)

XuMuuecKkasi peakius. Ycnosus u npusHaky npomekaHus XUuMuieckux peaxyuil. Xumuieckue ypagHeHus.
Coxpanenue maccol gewgecme npu Xumudeckux peaxyusx. Quzudeckue u xumudecxue saenenus. Cpasnenue
NPU3HAKO8 u3uuecKux u Xumuieckux sagnenutl. Hanucanue ypagnenue xumuyeckux peakyuii, paccmanosxa
K03 puyuenmos. 3axon coxpanenuss Maccol 8eujecms.

PaGota ¢ TpeHHpPOBOYHBIMU TECTAMU IO TEME.

Knaccudukanmss XuMuuecKuX peakivii Mo pa3IndHbIM IPU3HAKAM: YUCTY U COCMABY UCXOOHBIX U
NONYYEHHbIX eujecms, USMEHEeHUI0 CMenerell OKUCIeHUS XUMUYECKUX I/1eMEeHMO08, NO2JIOUJeHUIO U
8b10ENICHUIO IHEPRULL.

Pasnuunvie knaccughuxkayuu xumuueckux peakyuti, npumepbi.

PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMHU.

DNEKTPOIUTHI U HEINEKTPOIUTHI. Kamuousl u anuoHvl. Nekmporumudeckas OUCCoyuayus KUCiom,
wenoveu u conel (cpeoHux). INeKmpoaumol U HeIeKMpOoaUmsl. INeKmpOoIUMuU4ecKas OUCCoyUayus 8
pacmeopax u pacniasax. Ponv 600b1 6 npoyecce snexkmponumuueckoi ouccoyuayuu. Cmenens
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue ceoucmea KUCiom, coeli U OCHOBAHULL 8 céeme
meopuu dNeKMpOIUMUIECKOU OUCCOYUAYUU.

PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMHU.

Peakunu noHHOTO 0OMEHA M YCIOBUS UX OCylecTBIeHUus. Cocmagnenue MONEK)IAPHbIX U UOHHBLX
ypasHenuil. Ynpaosicnenue na Hanucanue ypagHeHull peakyuti UOHHO020 0OMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC peakuuu. Okuciumens u eoccmanosumens. lIpoyeccvl okucienus
u 6occmanosnenus. Cocmasnenue ypasuenuti OBP.: memoo s1ekmpoHH020 b6ananca u memoo noaypeaxkyutl
(UOHHO-21eKMPOHHBLL MEMOO).

Ilpakmuuecxoe 3auamue. Cocmasnenue ypasuenuti OBP memooom s1ekmpoHHo20 banranca u Mmemooom
noaypeakyuu. Ynpasicnenue na cocmasnenue ypasHeHuil OKUCIUMENbHO-60CCMAHOSUMENbHBIX PEAKYUL.



PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMWMH. IPEICTABJIEHUSA
Ob OPTAHUYECKHUX BEHHIECTBAX
(13 uacos)

XHMHYECKUE CBOWCTBA MTPOCTHIX BEIIECTB METAIJIOB U HEMETAIJIOB. XumuuecKkue c6otcmea npocmolx
geujecme-memaiios WeirouHblX U Wei0uHO3eMeNbHbIX Memaios, anomunus, xceiesa. Oowasn
xapakxmepucmuxa memannos. Pacnonoscenue memannos 6 Ilepuoouueckoii cucmeme J{.U. Menoeneesa,
U3MeHeHue UX C8OUCME N0 NePUOOam U Spynnam. INeKmpoxumMudecKuil psio HanpsiceHus Memaiios.
Xumuueckue ceoticmea memanios. XapakmepucmuKky Wel04HblX U Welo4HO3eMelbHbIX Memailos,
antomunus, sHceneza. Xumuueckue coUCMBA NPOCMBIX 8eUeCmE-HeEMEeMAan08: 6000po0d, KUCIOPOOd,
2anozeHos, cepul, azoma, pocopa, yenepooa, kpemuus. Obwas xapakmepucmuxka Hememaios.
Pacnonoocenue memannos 6 Ilepuoouuecxoui cucmeme /[. 1. Menoeneesa, usmeHnenue ux ceoucms no
nepuooam u epynnam. Xumuyeckue c8oucmea Hememaninios. Xapakmepucmuku 6000pood, KUciopood,
eanoeenos, cepul, asoma, gpocghopa, yenepooa, KpemHus U ux coeOuHeHul.

XUMHYECKUE CBOWCTBA CIOKHBIX BEILIECTB. Xumuueckue c8oucmea OKCUO08: OCHOBHBIX, AMPOMEPHbIX,

Kucromuwix. Homenxnamypa, knaccugukayus, xumuyeckue c0UcCmaa u cnocodwvl noIy4eHus OKCUoos.

PaGota ¢ TpeHHPOBOYHBIMU TECTAMHU.

XUMHUYECKHE CBOMCTBA OCHOBaHUM. Homenknamypa, kiaccuguxayus, xumuieckue c0lcmsed u cnocoowl
NoJIy4eHUss OCHOBAHUIL.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XUMHYEeCKUE CBOWCTBA KUCTOT. Homenknamypa, kiaccuguxayus, xumuieckue cotcmaa u cnocooul
NOJYYeHUs KUCIOM.

PaGota ¢ TpeHuPOBOYHBIMU TECTAMHU.

XUMHYECKUE CBOMCTBA coliel (cpeanux). Homenxknamypa, kiaccuguxayus, xumuieckue c60tUcmed u

CnocoObl NOYyUeHUs: conel.

Pabora ¢ TpeHUPOBOYHBIMHU TECTAMH.

B3auMocBsI3p  pazsmUYHBIX KJIACCOB HEOPTraHUYECKHX BEIIECTB.

I'enemuueckas c6s13b MexHcoy KNaAcCcamu HeOPSAHUYECKUX COeOUHEHUII.
Ipaxmuueckas paboma. Bvinoninenue ynpasicnenuii Ha yenouxy npeepaujeHull.

[lepBoHauanbHbie  cBemeHWs 00  opraHMyeckux BemecTBax. Cocmas opeanuyeckux eeujecms.
Ipuyunevl MHo20006pasus opeanuyeckux eeujecms. Illpedocmasnenue o pazeepHymou u COKpauwéHHou
CMPYKMYpHOU popmyie opeanudeckux eewecms. Ponb opeanuueckux eewyecmes 6 npupooe u HusHu
yenogexa.

YTneBoopoIs! peieIbHbIE U HETPEeIeIbHbBIC: METaH, ITaH, STUIICH, alleTHIICH.

Cocmag u HomeHKIamyp y2ne6o00po0os psoa memana. XumudecKue coUCMEa NPeoeibHbIX Y21e8000pP0008
(na npumepe memana). Cocmas u HOMEHKIAMYP HENPEOENbHBIX Y2le8000P0008 Psoa IMUNEHd, UX
Qusuueckue ceoticmea. Xumuyeckue c80UCMBA HENPEOETbHBIX Y21e8000P0008 (Ha npumepe dMuieHa).
Peaxyuu nonumepuzayuu u gvicoxomonexkynsipuvie geuwjecmsa (RoaUMepbl).

Kucnopoacoaep:xariiue BemecTsa: CUPTH (METAHOII, 3TAHOJ, TIUIEPHH), KApPOOHOBHIE KUCIOTHI (YKCYCHAs
u creapuHoBast). [lonamue o ¢ynxkyuonanvroi epynne. Cocmas, HoOMeHKIamMypa, uzudecKue u XumuiecKue
ceoticmea cnupmos. Ilpeocmasnenue 0 MHO20AMOMHBIX CRUPMAX HA npumepe 2auyepuna. Ilpeocmasnenue
0 KapOOoHO8bIX KucIiomax u peakyuu smepugurxayuu. Kapbonoeuvle kucromsi. Pusuueckue u xumuiecxkue
CBOUCMBA YKCYCHOU KUCTOMDbL, €€ NpUMeHeHue.

Bromornveckn BakHbIE BEIeCTBA OCIKH, KHUPHBI, YIIIEBOIBL [lonsmue o croxcuvix a¢pupax. Kupvi. Cocmas
MONEKYJL HCUPOB, UX PuzuyecKue ceolicmea u npumenenue. buonocuueckas ynxkyus sxcupos. Yeneeoowl, ux
cocmas, (usuyeckue ceoucmsea, HaxoxHcoeHue 8 Npupooe, NpUMeHeHue U OUOI02UYecKas poib.
PA3JIEJI 4 METO/bI IIO3HAHMSA BEIIIECTB U XUMHWYECKHNX SABJIEHUM.
9KCHNEPUMEHTAJIBHBIE OCHOBBI XUMMWMU (6 yacoB)

[IpaBua 6e30macHoOl pabOTHI B IKOIBHOMU JTabopaTopuu. Jlabopamopras nocyoa u 060opyoosarue.
Paszoenenue cmecetl u ouucmra eewgecms. Ilpucomoenenue pacmseopos. Onpeoenenue xapaxmepa cpeobvl
pacmeopa KUCI0m u wjeioyeli ¢ NoMowblo uHoukamopos. Kauecmeennvie peakyuu Ha UOHbl 8 pacmeope
(xn0puo-, cyrvgam-, KapOOHAM-UOHBL, UOH AMMOHUSL).

[Tonmy4yenue ra3000pa3HbIX BEIIECTB. KauecmeaenHvle peakyuu Ha 2a3000pasuvie geujecmaa (KUciopoo,
8000p00, YNeKUCTbILL 243, AMMUAK).

[TpoBeneHme pacueToB Ha OCHOBE (OPMYIT U YpaBHEHUH peakuuid. Pemenue 3amay.

Boviuucnenus maccogou 00au XUMUYECKo20 dNeMeHmd 8 geujecmae.



Boviuucnenus maccogou 00au pacmeopeHHo20 8eujeCmaa 8 pacmeope.
Buluucnenue konuuecmea eeujecmea, Maccol uiu 00vema eeujecmsd no KOIuvecmay eeujecmsd, Macce uiu
06vemy 00H020 U3 peazeHmos Uil npoOyKmMos8 peakyuu.
PA3JIEJI 5 XUMUA U )KU3HD (1 yac)

[IpobieMbl1 6€30MacHOTO UCIIOJIb30BaHUS BEIIECTB U XUMUYECKUX PEAKIIUN B MOBCETHEBHON KU3HU.
Xumuueckoe 3azps3Henue oKpyicaroujeli cpeobvl U e20 nocie0CmasUsl.
Pabora ¢ TpeHUpOBOYHBIME TecTaMu AJis oAroToBku k [A.

PA3JIEJI 6 PEHETUIIMOHHBINA DK3AMEH (4 uaca)



Y4yedoHo — TeMaTHYeCKH IJIaH

Ne KoJu1-Bo yacoB
o/ Tema Beero Teop. Ipaxr. ®opma npoBeaenusi | O0pa3oBaTr. NPOAYKT
n
Jlexuus Koncnekr
1. BEHIECTBO. 5 2 3 [IpakTuKym BrimonHeHHbIe
YIOpaKHEHUS
Jleknus Pemrennnie 3amaun
2. XUMUYECKAS PEAKIIMSI 5 2 3 Hpaxruicym Koncenexr
3aueTHOE BrinonHeHHbIC
TECTUPOBAHUE YIOPaKHCHUS
JIEMEHTAPHBIE 9CHOBBI Texuns Pemennsie 3agaun
3 HEOPI'AHUYECKOU XUMHN. 13 3 10 TpaKrrkym Koncmekr
" | NPEACTABJEHUS Ob OPTAHUYECKHUX BrimonHenHeie
BEIIECTBAX YOPaKHEHUS
METO/AbI IIO3HAHUA BEIIECTB U Jlexuus Pemennsie 3agaun
4 XUMHYECKHUX SIBJIEHUM. 6 5 4 [IpakTuxym Koncnekr
' IKCIIEPUMEHTAJIBHBIE OCHOBbBI 3adyeTHOE Brinonnennbie
XUMHUHN TECTUPOBAHUE YIPaXHEHUS
Pemennble 3anaun
Jlexius Koncnekr
5. XUMUA U ’KU3Hb. 1 - 1 [IpakTukym
BrimonHenHneie
YIpaKHCHUS
Jlexuus Pemennsie 3agauun
6. PENETUIIMOHHBIN 3K3AMEH 4 - 4 [IpakTukym Koncnekr
Brin-ple ynpaxkHeHus
HUTOI'O 34 9 25




IToypouHoe mjIaHUpPOBaHUE

Ne Tema 3aHsaTHA. Teoperuyeckue BONpocCkI. IIpakTH4eckas Hara
4acThb.
IIJIAH DAKT
BEHIECTBO.(5 uacoB)
1. Ctpoenue aToma. ATOMBI U MOJIEKYJIbl. XUMHUYECKHI 25ieMeHT. CTpoeHHe aToma.
CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB TepBbIX 20 3JIEMEHTOB
nepuoanueckon cucremsl /.M. Menneneena.

2. [Iepnoanueckuii 3aK0H [Iepronnueckuil 3aKOH U IEPUOANYECKAs] CUCTEMA XUMUYECKUX BelntonHenue TecTos.
u Ilepuoanueckas anemenToB J[.W. Menneneesa. ['pynmnbl U nepuoibl NEPUOIUIECKOMN KonTpoas Ne 1.
CHUCTEMa XUMMHUYECKUX cuctembl. DU3NUECKUN CMBICIT TOPSIKOBOTO HOMEpPA XUMHYECKOTO
3JIEMEHTOB anemenTa. Ca3b [13 u Ctpoenus atoma.3akOHOMEPHOCTH
JI.1.Menneneena. U3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COCJIMHEHUM B CBS3U C

MIOJIOKEHUEM B NIEPUOANYECKON CUCTEME XMMHUUYECKHUX 3JIEMEHTOB.
3. Crtpoenue BemecTna. Crtpoenue BeniecTB. XUMHUYECKast CBSI3b: KOBaJCHTHAs (MOJISIpHAS U Ornpenenenue Tuma
HEMoJIsIpHas ), MOHHAs, MeTalIndeckas. Kpucrannnyeckue pemerki. | XUMUYECKOU CBS3U U
Annorponus. B3aumMocBs3b CTPOEHUS U CBOMCTB BEILIECTB. CBOMCTB BEILIECTBA 110
XUMHYECKON
dbopmyre.

4, CreneHb OKUCIEHUS U BaneHTHOCTh XUMUYECKHUX JIEMEHTOB. Omnpenenenue
BAJICHTHOCTb. CreneHb OKUCICHUS! XUMUUECKUX 2JIEMEHTOB BAJICHTHOCTH

JJIEMEHTOB B
HEOPraHUYECKUX
COEIMHEHMUSIX.

5. Knaccudukanus Knaccudukanus HeopraHMUeCKUX BEIIECTB. CocraBnenue Gopmyn
HEOPraHUYECKUX [IpocTeie u cnoxubie BemecTBa. OCHOBHBIE KJIACChl HEOPTAHUYECKHUX | TIO
BEILIECTB. BemiecTB. HomeHkmarypa(MexayHapoaHasi U UCTOpUIECKast) Ha3BaHUsM.BbinoaHeH

HEOPraHWYECKUX COCTMHEHUM. Y€ TECTOBBIX 3aJaHUM.
KonTtpoJas Ne 2.
XUMMNYECKASA PEAKIUSI( S yacoB)
6. XuMuueckasi peakuus Xumuueckasi peakuusi. Y CIOBUSL U IPU3HAKU POTEKAHUS
XUMUYECKHX peakluuii. XuMH4Yeckre ypaBHeHHs1. COXpaHEHUE MacChl
BEILIECTB NMPU XUMUYECKUX PEAKIUSX.
7. Knaccudukanus Krnaccudukanys XuMHUECKUX peaklUi Mo pa3IMyHbIM MPU3HAKAM:




XUMUYECKHUX PEAKLIUU.

YHUCITY U COCTAaBYy UCXOJHBIX U IMOJIYYCHHLIX BCIICCTB, U3MCHCHUIO
CTEIICHEH OKHCIICHHS XUMHUYECKUX DJICMCHTOB, ITIOIVIOIICHUIO 1
BBIJCJIICHHUIO SHCPIUH.

8 DNEKTPOIUTHYECKAS DNEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI M aHHOHBI. [TpakTukym:
JUCCOLAus DNEKTPOIUTHYECKAS JUCCOLMALUS KUCIIOT, IEI04Yel U coeit COCTaBJIEHUE HOHHBIX
(cpennux).Peakiiuu HOHHOTO OOMEHA U YCIOBUS UX OCYIIECTBICHUS. | YpaBHEHMI
9. | OkucnuTenbHO— CreneHu  OKHCIICHUS. Oxuciautens W BoccTaHOBUTENb. | [IpakTukym:
BOCCTaHOBUTEIILHBIC OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. COCTaBJICHUE
peakIy. MeTo/ 351eKTpOHHOTO OanaHca. ypaBHeHuii OBP.
10 | O606meHue XHUMHUYECKas peakuus Kountpous Ne 3.
3JJEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOM XUMWH. ITPEJICTABJIEHUSI Ob OPTAHMYECKHNX BEIIIECTBAX(13 uacoB)
11. | Xumuueckue cBoiicTBa | XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: IIEIOYHBIX U Jlexuus.
IPOCTHIX BEIIECTB. 11€JIOYHO3EMENbHBIX METAJNIOB, AJIFOMUHUS, JKeJle3a.
12 | Xumuueckue cBoiicTBa | XMMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOJOPO/A, Breimmonnenue
IPOCTBIX BEIIECTB KHCJIOPOJa, TAJIOT€HOB, CEPHI, a30Ta, pocopa, yriaeposa, KpeMHHsI. | TECTOBBIX 3aJJaHUN.
13 | Xumuueckue cBoiicTBa | XMMHUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, [TpakTUKyMm.
CJIO’KHBIX BEILIECTB. KHCJIOTHBIX. Beimonnenue
TECTOBBIX 3aJaHU.
14 | Xumudeckue CBONCTBA XHUMUYECKUE CBOMCTBA OCHOBAHMI JlaGopaTopHas
CJIO’KHBIX BEILIECTB. palora.
15 | Xumuueckue cBOHCTBa XHMMHUUYECKUE CBOMCTBA KUCIIOT. JlaGopatopHas
CJIOKHBIX BEIIECTB. paborTa.
16 | Xumuueckue CBONCTBA XUMUYeCcKre CBOMCTBA COMEH (CpeTHuX ). Jlaboparopnas pabota
CJIOKHBIX BEIIECTB.
17 | 'eneruueckue cBs3M. B3anMocBsI3b pa3IMuHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB. OcymecTBienue
NRIER
IIPEBPALLCHUI.
18 | O6061menwue. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX Kontpoab Ne 4.
COCIMHEHU.
19 | Knaccudukarus [lepBonavanbHble  cBefmeHHWs 00  opranmyeckux  BemectBa. | CoctaBieHue GopMy

OpTraHUYCCKUX BCIICCTB.

Knaccugukanus opraHMuecKix BeIecTB, 001re GopMyIibl.
OyHKIMOHAIbHBIE TPYIIbI. BUIbI HOMEHKIATYPHI.
IloHsITHIE TOMOJIOTMH U U30MEPHUH.

U Ha3BaHHUE
OpPraHu4eCKUX
BemecTB.CocTaBlIEeHH
€ TOMOJIOT'OB U




U30MEPOB.

20 | CgoiicTBa OpranMyeckux | YTJIEBOJOPO/IbI MIpeeibHbIe U HEMpeae/IbHbIC: MEeTaH, ATaH, 3TUJIEH, | BeinoaHeHue
BEIIECTB. areruiieH. CBOICTBa yIJIEBOIOPOOB. TECTOBBIX 3a/1aHUH.

21 | CoiicTBa oprannueckux | Kucnoponaconepxamiue BemecTBa: CHUPThI (METaHOIM, ATAHOI, Beinonuenue
BEIIIECTB. TIIMLEPHH), KapOOHOBBIE KUCIOTHI (YKCYCHAsl U CTEApUHOBAS). TECTOBBIX 33JaHUH.

22 | CBoiicTBa oprannyeckux | buomornyecku BakHbIE BEIIECTBA: OCIKH, KHUPHI, YTICBOIBI. Brimmonnenue
BEIIECTB. TECTOBBIX 3aJaHUM.

23 | O6o0mieHue CBoiicTBa OpraHM4EeCKUX BEIIECTB Kountpoas Ne 5.

METO/AbI IO3HAHHWSA BEHIECTB U XUMHWUYECKHUX SIBJIEHUMN.
OKCIHHEPUMEHTAJIBHBIE OCHOBBI XUMHMU (6 yacoB)
24 | Xumudeckas [TpaBwita 6e30macHOl pabOTHI B IIKOIBHOM JIA00pATOPUH. Jlaboparopuas pabota
naboparopus. JIaboparopHas mocyzaa u o00pyaoBaHueE.
YucTele BemecTsa U CMECH
25. | KauectBennsie peakiuun | OnpeneneHue xapakTepa cpelibl pacTBOpa KUCIOT U MIET0YeH ¢ Beinonnenue
MTOMOIIBI0 UHANKATOPOB. KadecTBeHHbIE peakIMi Ha UOHBI B TECTOBBIX 3aJaHUH.
pacTBope (XJI0pHI-, CylbdaT-, KapOOHAT-UOHBI, HOH AaMMOHHS).
26 | I'a3000pa3nbie BemecTBa | [lonydyeHnue razoo0pa3Heix BemiecTB. KauecTBeHHbIE peakiiuy Ha [TpakTudeckast
razoo0pa3Hbie BelecTBa (KUCIOPOI, BOAOPOI, YIIAEKHUCIIbIN Ta3, pabora.
aMMHAaK).

27 | Pemenue 3amau. [Ipumenenue 3HaHUMN AJIs PeIIeHUs 3aJaHU ¢ YMCTBEHHBIM Breimmonnenue

SKCIEPUMEHTOM. 3aJaHUN.

28 | IlpoBeneHue pacyeTos Beruuciienust MaccoBoOi J10J1M XUMHUYECKOTO JIEMEHTA B BEILIECTBE. Pemenue 3anau.
Ha OCHOBE (OpMYII. Brruncnenus MaccoBoil 10J1M pacCTBOPEHHOI'O BEIIECTBA B PACTBOPE.

29 | IlpoBeneHue pacyeTos 3 BeluuciieHue KoJIMyecTBa BEIIeCTBa, MAacChl MM 00beMa BeliecTBa | Pemenue 3amau.
Ha OCHOBE YpaBHEHMI 10 KOJIMYECTBY BEILIECTBA, Macce Wil 00beMy OJHOro U3 peareHToB | Kontpoas Ne 6.
peaxiuii. WJIH TIPOJTYKTOB PEAKITUH.

XUMUA U )KU3Hb.(1 yac)
30 | XuMus U )KU3Hb. ITpo6nembl 0e30MacHOro UCIOIB30BAHUS BEIIECTB U XMMUYECKUX

peaKkuuii B TOBCETHEBHOM KU3HU.




| Xumuueckoe 3arpsi3HEHIE OKPYKAKOmIeit Cpeibl H €ro MOCIeICTBHS

PENETULIMOHHBINA DK3AMEH(4 uaca)

31 | PenernmumonusiiOI'D
Nel

32 | PenernmumonusiiiOI'D
Ne2

33 | PenerumumonusiiiOI'D
Ne3

34 | PenerunnonusiiOI'D

N4




