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MHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma Kypca BHEYpOUHOU AESTENIBHOCTH «XUMHUYECKas JadbopaTopus» pa3padoTaHa
B COOTBETCTBHHU CO CIEAYIOLUIMMHA HOPMATUBHBIMU JTOKYMEHTAMMU:

. ®enepanpabiM 3ak0oHOM «OO0 oOpa3oBanuu B Poccuiickoit ®denepanum» oT 29
nexadbps 2012 1. Ne 273-D3,
° [Tpukazom MunuctepctBa npocenienus: Poccuiickoit ®@enepauun ot 31.05.2021

No 286 «O06 yrBepxaeHnn ¢GeaepaabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa Ha4aJIbHOTO 00IIero 00pa3oBaHusy,

° [Ipukazom MunucrepctBa npocemieHuss P® ot 31 mas 2021r. Ne287 «O6
yTBEpXKJIeHUU (erepanbHOro rocylapCTBEHHOTrO 00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOIO
oO1iero oOpazoBaHus»,

° [Ipukazom MunuctepctBa mpocsemieHuss P® ot 02.08.2022 Ne 653 «O6
yTBEpXKJIEeHUU  (eaepaibHOrO0  TMEpeuHs  AJIEKTPOHHBIX  00pa3oBaTENbHBIX  PECYPCOB,
JOTYIIEHHBIX K KCIIOJIb30BAHUIO MPU PeaTu3alliid UMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTAIUIO
obpazoBatenbHbIX porpamm HOO, OO0, COO».

PaGouas mnporpamma mo Kypcy «Xumuueckas Jaboparopus» pa3paboTaHa is

obOyuarommxcs 7 kinaccoB. Ha m3ydenue kypca Boimensiercs 1 4 B Heaenro, Bcero 34 gaca.

PE3YJIbTAThI OCBOEHUS KYPCA BHEYPOYHOM JEATEJBHOCTHU.

JINYHOCTHBIMH pe3yabTATAMHU 00y4YeHUS SIBJISIOTCH:

v YyBCTBO F'OPJIOCTH 32 POCCUHCKYIO HAYKY, TYMaHU3M, MOJOKUTEIbHOE OTHOILICHHUE
K TPYyZy, LIeJIEYyCTPEMIIEHHOCTb,

v TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AalibHEHIEH 00pa3oBaTENbHON TPACKTOPUHU
€CTECTBEHHO-HAYYHOT'O HAIpPaBJICHUS,

v YMEHUE YIIPABJIATh CBOEH MO3HABATENbHOU JEATENBHOCTBIO.

MeTanpeaMeTHBIMH Pe3yJbTATAMM ABJSIIOTCS:

v WCIIOJIb30BAaHUE YMEHUM M HABBIKOB PA3JIMYHBIX BUJOB I[I03HABATEIILHON
JeSITENBHOCTH,

v WCIIOJIb30BAaHUE OCHOBHBIX WHTEJUIEKTYAJbHBIX OIEpaluili: aHajau3 MU CHUHTE3,
CpaBHEHUE, 0000IIEHNE, CHCTEMATU3AllMH, BBISIBJICHUE IPUUNHHO-CIEACTBEHHBIX CBA3EH,

v yMeHHE ONpenensTh IeId W 3aJadd  JeATebHOCTH, BBIOMpaTh CpENCTBa
peanu3aiuu 1esie U MPUMEHSITh UX Ha MPaKTUKeE,

v YMEHHE CaMOCTOSTEIHHOIO NPUOOPETeHHs HOBBIX 3HAHUM, aHAlW3a M OICHKH
HOBOI MH(OpMAIIUH,

v WCIIOJIb30BAHUE PA3IMYHBIX NCTOUHUKOB JIJISl TIOJy4YeHUS UHPOpMAIUH.

IIpeameTHBIMHU pe3yJIbTATAMHU ABJISIIOTCSH

v dbopMHupoBaHrE TEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TMPEICTABICHUN O
BEILIECTBAX, WX IMPEBPAIICHUSIX W MPAKTUYECKOM IPUMEHEHHH; OBJIAJICHUE NOHATUWHBIM
arnmapaToM U CUMBOJIMYECKHUM SI3IKOM XUMUHU;

v OCO3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALICHUN OPraHUYECKUX U HEOPTaHUYECKHUX
BEILIECTB KAK OCHOBBI MHOTHX SIBJICHHI KMBOM M HEXKUBOU ITPUPOJIBI;

v yriryOJieHre TIPeICTaBlIeHU O MaTepruaIbHOM €TUHCTBE MUPA;

v OBJIJICHUE OCHOBAMH XHMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJTM3UPOBAThH U
OOBEKTUBHO OLIEHUBAThH KU3HEHHbIE CUTYAlLlUU, CBSA3aHHBIE C XMMHUEH, HAaBbIKAMU 0€3011aCcHOTO
oOpaleHusi ¢ BEeIECTBAMHU, UCIIOJIb3yEeMbIMU B TIOBCETHEBHOM JKU3HU; YMEHUEM aHAIN3UPOBAThH
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¥ TUIAHUPOBATh HKOJIOTHYECKH OE30MacCHOE TOBEJACHHE B IENAX COEpeKeHUs 3J0pOBBS U
OKPYXaroUEn Cpeibl;

v dbopMupoBaHHE YMEHHH YCTAaHABIMBATh CBSI3M MEX]Y peajbHO HaOJI01aeMbIMU
XUMHYECKUMU SIBJICHUSIMH U TIPOIECCAMH, TTPOUCXOISIIAMU B MUKPOMUPE, OOBSICHSATH IPUIHHBI
MHOrooOpasus BeIIeCTB, 3aBUCUMOCTb HUX CBOICTB OT COCTaBa U CTPOEHHUS, a TakKke
3aBHCUMOCTb IPUMEHEHHUS BEUIECTB OT UX CBOWCTB;

v MPUOOPETEHHS OTBITA MCIOJB30BAaHUSI PA3IMYHBIX METOJOB HM3yUYEHUS BEIIECTB;
HAOMIOJEHNWsI 3a WX [PEeBPAlICHUSMH TPU  MPOBEICHUM HECIOXHBIX  XUMHUYECKHUX
HKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIA0OPATOPHOTrO 00OPYIOBAHUS U TPUOOPOB;

v yMeHHE OKa3blBaTh IEPBYIO IIOMOINL IIPH OTPABICHUSAX, OKOraXx M JPYIHX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU M TAOOPATOPHBIM 000PYIOBAHHUEM;

v OBJIQJICHUE TMpHeMaMud paldoThl ¢ HH(pOpMALUMEl XUMHUYECKOTO COJEp>KaHUs,
Mpe/ICTaBICHHON B pa3Ho (opme (B Buae Tekcta, Gpopmyi, rpadukoB, TAOJIWYHBIX JAHHBIX,
cxeM, (pororpaduii u ap.)

v CO3/1aHHE€ OCHOBBI i1 (DOPMUPOBAHHUSI MHTEpEca K PACHIMPEHUIO U YIiyOJIeHHIO
XUMHYECKUX 3HAHUW M BBIOOpA XMMHH KaK MPO(HUILHOTO IpeaMeTa IpH Nepexo/ie Ha CTYIICHb
cpeaHero (MoHOTO) oOmmIero oOpa3oBaHMs, a B JajdbHEHUIIEM M B KadecTBE CQephl CBOE
npodeccuoHaIbHON AESITeIbHOCTH;

v dbopMupOBaHUE TMPEACTABICHUNA O 3HAYCHWU XUMHYECKOW HAyKu B PELICHUH
COBPEMEHHBIX JKOJIOTHYECKHX MPOOJieM, B TOM YHCIE B NPEIOTBPAIICHUNM TEXHOTCHHBIX U
AKOJIOTMYECKUX KaTacTpod.

BbInyCKHMK MOJIYYUT BO3MOKHOCTh HAYYHTHCS:

- 3HATh XUMHUYECKYI0O CHUMBOJIMKY: 3HAKH XUMHUYECKHUX 3JIEMEHTOB, (POPMYJIbI
XUMHUYECKUX BEUIECTB, YPABHEHUS XUMUYECKUX PEAKIIMii;

— BOKHEUIIINE XUMUYECKHE TIOHSTHS: BEIIECTBO, XWMHUYECKUM DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAsA U MOJIEKYJISIpPHAs MacChl, MOH, KATUOH, aHUOH, XUMHUYECKast
CBS3b, AJIEKTPOOTPULIATENBHOCTb, BAJIECHTHOCTh, CTENEHb OKUCJIEHMs, MOJIb, MajsipHas Macca,
MOJISIDHBI  00bEM, PAacCTBOPBI, DJIEKTPOJMTBHI U  HEDJIEKTPOJIHTHI, JJICKTPOIUTHUECKAS
JUCCOIMAIINSI, OKHCIUTEIh M BOCCTAHOBHUTENb, OKHCJICHHE M BOCCTAHOBIICHHE, TETUIOBOM
s deKT peaki, OCHOBHbIE TUITBI PEAKIUil B HEOPTaHUYECKON XUMUMU;

— XapaKTepHbIE MPU3HAKY BAKHEUIITUX XUMUYECKUX TTOHSITHH;

- O  CyIICCTBOBAaHMM  B3aWMOCBSI3M  MEXAY  BaXKHEHIITUMH XUMHYECKUMHU
TIOHATUSIMU;

— CMBICI OCHOBHBIX 3aKOHOB M TEOPHUM XHUMHH: AaTOMHO-MOJICKYJISpHas
TEOpHsi, 3aKOHBI COXPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, MEPUOINICCKUN 3aKOH
. 1. Menaeneena

BbinyCKHMK HAYYHTCSH:

Ha3piBaTh: XMMHUYECKHE DJIEMEHTHI; COSTMHCHUS U3YYCHHBIX KJIACCOB HEOPTaHMYECKUX
BEILIECTB; OpPraHWYeCKHUe BEUIECTBA MO MX (POopMyJie: METaH, 3TaH, dTUJIEH, alleTUJICH, METaHOII,
ATaHOJI, TTIUIEPHUH, YKCYCHAas KHUCJOTa, TJII0KO03a, caxaposa.

OO0bsicHATB: (U3MUYECKHA CMBICT aTOMHOTO (MOPSIAKOBOTO) HOMEpa XHWMHUYECKOTO
3JIEMEHTa, HOMEPOB  TpPyNmnbl W nepuoaa B nepuoandeckoit cucreme .M. Menaeneera, k
KOTOPBIM 3JIEMEHT MPUHAJICHKUT;

3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B MpEJeiax MajIbIX
MEPHOJIOB U IIaBHBIX MOATPYIII, a TAKXKE CBOMCTBA 00pa3yeMbIX UMHU BBICIIMX OKCHUJOB;

CYLIHOCTh  IpoIlecca  BJIEKTPOJUTUYECKON  JUCCOIMAIMM U PeaKIil HOHHOTrO
oOMeHa
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XapakTepu3oBaTh: XUMUUYECKHE JIEMEHTHI (OT BOJIOPOJA A0 KaJIbIMS) HA OCHOBE MX
MOJIOKEHHUSI B TNEPUOAUYECKOM cUCTeMe Xumuyeckux snemeHtoB J[. M. MenneneeBa u
0COOEHHOCTEH CTPOCHUS UX aTOMOB;

B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM U CBOWCTBAMU BEIIECTB;

XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTraHMYECKUX BEHIECTB: OKCHJIOB,
KHCJIOT, OCHOBAHUM U COJICH.

Onpenensitb, KJiaccupuIUpPoBaTh; COCTaB BEIIESCTB MO UX (opMysaM; BaICHTHOCTh U
CTENEHb OKMCJICHUS 2JIEMEHTA B COSJIUHEHUH;

BUJI XMMUYECKOWU CBS3U B COCIMHEHUSX; MPUHAIJIC)KHOCTh BEIIECTB K OIMPEACICHHOMY
KJIACCY COCAMHEHUM; TUIbI XUMUYECKUX PEAKIU;

BO3MOKHOCTh MPOTEKaHUS PEaKIIuii HOHHOTO 0OMEHa.

CocTaBisiTh: CXeMbl CTPOEHHUS ATOMOB NEPBBIX 20 3JIEMEHTOB NMEPUOANIECKON CUCTEMBI
JI.1. Menneneesa; popMyiibl HEOPTaHUIECKUX COSTMHECHUN N3yYCHHBIX KJIACCOB,;

YPaBHEHUSI XUMUYECKUX PEAKIIUM.

O0pamaTbcsi: ¢ XUMHYECKOM TIOCYJIOH U 1a00paTOPHBIM  00OPYOBAHHUEM.
pacIio3HaBaTh OMBITHBIM ITyTEM: T'a3000pa3HbIC BEIIECTBA: KHUCIOPOA, BOAOPOI, YIJICKHCIIBINA
ras, aMMHMaK; pacTBOpbl KHCJIOT W  IIEJ04Yed MO0 H3MEHEHHUIO  OKpaCKHh MHAUKATOPA;
KHCJIOTBI, IIEJIOYH M COJIA TI0 HAIMYHIO B MX PacTBOpax XJIOPH-, Cyib(ar-, KapOOHAT-HOHOB U
HOHAa aMMOHHUSI.

BbIuHCIsITB: MAacCOBYIO JIOTI0 XHUMHYECKOTO dJEMEHTa 10 (opMyJie COCIMHCHUS;
MAaCCOBYIO JOJIIO BEILIECTBA B paCTBOPE;

KOJIMYECTBO BEIIECTBA, OOBEM MJIM MAcCy BeEIIeCTBa MO KOJHMYECTBY BEIIECTBa, 00BEMY
WJIM Macce PeareHTOB WU MPOAYKTOB PEAKIIUH.

HNcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS M YMEHUS B NMPAKTUYECKON 1eATeILHOCTH
U NOBCETHEBHOM KU3HM J1JIs1:

Oe3omacHOro OOpalleHusl C BEIIECTBAMU W MaTepHallaMd B TOBCEIHEBHOW XU3HU U
IPaMOTHOTO OKa3aHUs TEPBOW TOMOIIU IMPH OXKOTaX KHUCIOTAaMH M IIeIoYaMH; OOBSICHEHUS
OTIIETBHBIX (DAaKTOB M MPUPOJTHBIX SBICHUI; KPUTHUECKOW OICHKH WH(OPMAIIMU O BEIIECTBAaX,
UCIIOJIb3YEMBIX B OBITY.
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COJIEP’KAHUE KYPCA BHEYPOYHOM JAESTEJBbHOCTHU C YKABAHUEM
®OPM OPI'AHU3ALIMU U BUJTOB IEATEJBHOCTH.

PA3JIEJI 1 BELLECTBO (5 yacoB)

Crpoenue aroma. CTpoeHHE 3JIEKTPOHHBIX O000JOUEK aTOMOB MepBbIX 20 3JI€MEHTOB
nepuoguueckoil cucremsl 1. MenneneeBa. CoBpeMEHHbIE IPEICTABIEHUS O CTPOEHUHU aToMa.
JIBukeHue »drekTpoHa B aroMe. ATomHas opoOutanb. IlocienoBaTenbHOCTh 3amOIHEHUS
AJIEKTPOHHBIX 000JI0YEK B aTOMax. DJIEKTPOHHBIE U rpadudeckre GOpMysIbl aTOMOB 3JIEMEHTOB.

PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH IO TEME.

[lepponrueckui 3aKOH W NEPUOAMYECKAs CHUCTEMA XUMHUYECKHUX dyemeHToB J[U.
Menpgeneesa. [ pynmbl U NEPUOIbI NEPUOIUIECKON CUCTEMBI. DU3UYECKHUM CMBICIT OPSAKOBOTO
HOMEpa XHMMHMUYECKOIO JJIEMEHTA. 3aKOHOMEPHOCTH HW3MEHEHMsS CBOMCTB 3JIEMEHTOB MU UX
COCMHEHUI B CBS3M C IIOJIOKEHHEM B IMEPUOJUYECKOM CUCTEME XUMHUYECKUX HIIEMEHTOB.
XapakTepuCTUKa XUMUYECKHX CBOMCTB 3JIEMEHTOB TIJIAaBHBIX MOATPYNI W MEPUOAUYHOCTD HX
M3MEHEHUS] B CBETE DJIEKTPOHHOTO cTpoeHust atoma. OOmias XapakTepuCTUKa >JeMEHTa Ha
OCHOBE €T0 MOJI0KEHU B nepuoanueckon cucreme /. . Menneneena.

PaGoTa ¢ TpeHUPOBOYHBIMU TECTAMU TIO TEME.

Crpoenue BemiecTB. XUMUYECKas CBS3b: KOBAJIEHTHas (MOJIIpHAs M HENOJSpHast),
WOHHAasA, MeTtajuimyeckas. XuUMHYEcKas CBsI3b aroMoB. KoBaneHTHas CBsI3b M MEXAaHU3M €€
oOpazoBanus. [lonspHas um HemonsipHass KOBaJIeHTHas CBA3b. CBOWCTBAa KOBAJEHTHOW CBS3H.
DJEeKTpOHHBIE U CTPYKTYpHbIE (hopMyIibl BemiecTB. loHHast CBSI3b U MeXaHU3M e€ 00pa3oBaHUsl.
CaoiicTBa HOHOB. MeTajinueckas CBA3b.

[Ipaktrueckoe 3anatue. CocTaBIEHUE SIIEKTPOHHBIX U CTPYKTYPHBIX (JOPMYII BEILIECTB.

BajieHTHOCTh XUMHUYECKUX 3JIEeMEHTOB. CTENEHb OKHUCJICHUS XUMHYECKUX DJIEMEHTOB.
BanentHblie 351ekTpoHbl. BasieHTHOCTH. BaneHTHbIE BO3MOKHOCTUA aTOMOB. CTENIEHb OKHUCIICHMUSL.

[TpakTrueckoe 3anaTre. CocTaBIeHUE JIEKTPOHHBIX U CTPYKTYPHBIX (JOPMYJT BEIIECTB.

[Ipocthie u cnoxHbIe BemecTBa. OCHOBHBIE KJIACChl HEOPTaHMYECKHUX BEIIECTB.
Homenknatypa Heopranndeckux coeanHeHnit. Kimaccudukaiys BemecTB: MpoCThie U CIOKHBIE,
MeTaJTbl M HemeTautbl. Kimaccudukaims HeOpraHMYECKHX BEIIECTB, MX T'CHETHYECKas CBS3b.
Homenknatypa, kimaccudukamus OKCUAO0B, KHCIIOT, COJICH M OCHOBaHUH.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMHM TIO0 TEME.

PA3JAEJI 2 XUMHNYECKASA PEAKLIUS (5 yacos)

XUMHUYECKAsT peakuusa. YCIOBUA WM NPU3HAKKM NPOTEKAHWS XUMHUYECKHAX PEaKLHM.
XHUMUYECKHE YpaBHEHUS. CoxpaHeHue MaCChI BEILIECTB npu XUMUYECKUX
peakiusx.duznyeckue M XUMUYeckue sBieHus. CpaBHEHHE TPU3HAKOB (PHU3UUECKUX U
XMMHUYECKUX sBJIEHUMUA. Hammcanne ypaBHEHME XMMHWYECKMX PEAKIHMM, PacCTaHOBKA
K03 (UIIMEHTOB. 3aKOH COXPAHEHUSI MacChl BEIIECTB.

PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME.

Knaccudukanuss XMMHUECKUX peakUuid MO pa3lWyHbIM IMPU3HAKAM: YHCIY U COCTaBY
HCXOAHBIX U TOJYYEHHBIX BEUIECTB, U3MEHEHUIO CTENEHEW OKUCICHUS XUMUYECKHUX 3JIEMEHTOB,
MOTJIOUIEHUIO U BBIICJIEHUIO YHEPTHUH.

Paznuunble knaccupuKaluy XUMUYECKUX PEaKIIUi, IPUMEPBHI.

PaGoTta ¢ TpeHUPOBOYHBIMU TECTAMHU.

OJIEKTPOJIUTBI U HEdJNEKTpOoJuThl. KaTHOHBI M aHUMOHBL.  DJIEKTPOJIUTHYECKAS
JUCCOLIMALIMSL KUCJIOT, IIeJoueld U colied (CpeaHux).  DNEKTPOJIUThl U HEIIEKTPOJIMTHI.
DJIEKTPOJIUTHYECKAsT JIUCCOLMAIMS B pacTBOpax M paciuiaBax. Poib BOAbBl B Mpoliecce
ANEKTPONIUTHUECKOM  aucconumanuu. CreneHbp auccouuanuy. KoHCTaHTa  JUCCOLMALINAM.
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XUMHUYECKUE CBOWMCTBA KHUCJIOT, COJIE M OCHOBAaHUM B CBETE€ TEOPHUM DICKTPOJIUTHUYECKOU
JUCCOLMALINH.

PaGoTa ¢ TpeHUPOBOYHBIMU TECTAMHU.

Peakniun noHHoro oOMeHa M ycinoBusl uX ocymiecTBieHus. CoCcTaBIeHUE MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHCHUU. YTIPOXKHEHNUE HA HAITMCAHUE YPABHEHUH peaKlnii HOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH. OkuciauTenb W BOCCTAHOBUTEINb.
[Tpoueccel okucienus u BoccranoBienus. Coctapienue ypasHeHuidi OBP: MeTo1 371eKTpOHHOTO
Oayrafca 1 METOJ MOJTyPEeaKIUi (MOHHO-AJICKTPOHHBIM METOI).

[Tpaktrueckoe 3anstue. CocraBnenue ypaBHeHnii OBP MeTonom anmekTpoHHOr0 Oananca
W METOJIOM TONYypeaKiuil.  YIHNpaXKHEHHWE Ha COCTaBJICHUE YpaBHEHUW OKHUCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKITHH.
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PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBbI HEOPTAHUYECKOHN XUMHUU.
HNPEACTABJIEHUSA Ob OPTAHUYECKHUX BEHIECTBAX

(13 yacoB)

XVWMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAUIOB U HEMETAUIOB. XHMUYECKHE
CBOICTBA MPOCTBIX BEUIECTB-METAJUIOB IIEJOYHBIX M HIEJTOYHO3EMEIBHBIX METAJUIOB,
amioMUHUA, >keneza.  OOmIas xapakTepucTHKa MeETauioB. PacmoiiokeHne MeTauioB B
ITepuomnueckoi cucreme .M. Menneneesa, u3MEHEHME UX CBOMCTB IO IEPUOAAM U TPYIIIAM.
DJIEKTPOXUMHUYECKUI  psifi HANpsOKEHUS METa/uioB. XHMMHYECKHE CBOWCTBA METAJUIOB.
XapakTepuCTUKHU LIECJIOYHBIX M IIEJOYHO3EMENBHBIX METAJUIOB, AJIOMHUHHS, KEe3a.
XUMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB-HEMETAIOB: BOJAOPOJA, KHUCJIOPOAA, TAIIOrEHOB,
cepel, as3ota, ¢docdopa, yriepoma, KpemHus. OOmas xapakKTepUCTUKAa HEMETAILIOB.
Pacnionoxxenne mertamioB B Ilepuomnueckor cucreme J[.M. MenneneeBa, U3MEHEHUE UX
CBOMCTB IO NEpUOJAM M TpynrnamM. XUMHYECKAE CBOMCTBA HEMETAJJIOB. XapaKTEPUCTUKU
BOJZIOPOJIAa, KHUCJIOpOJa, TajoOreHOB, cephl, a3oTa, ¢ocdopa, yriepojaa, KpEeMHHS U HX
COECIMHEHUMH.

XUMUYECKHE CBOMCTBA CIIOKHBIX BEIIECTB. XMMHYECKHUE CBOMCTBA OKCHJIOB: OCHOBHBIX,
ampoTepHbIX, KUCIOTHBIX. HOMeHKkIaTypa, kinaccudukaims, XaMAYECKUe CBONCTBA M CIIOCOOBI
ITOJTyYEHHUsI OKCUIIOB.

Pa6ora ¢ TpeHUPOBOYHBIMU TECTAMH.

XWMUYECKHEe CBOWCTBA OCHOBaHWH. Homenkmarypa, KiaccupuKaius, XHUMHUYCCKHE
CBOMCTBA U CHOCOOBI MOJIyYEHHUs] OCHOBAHUU.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMHU.

Xumuueckue cBoicTBa KucioT. HoMmenknarypa, kinaccudukanus, XMMHUYECKHE CBOMCTBA
Y CIIOCOOBI MOTYYEHUS KUCTIOT.

PaGora ¢ TpeHUPOBOYHBIMU TECTAMH.

Xumuueckre cBocTBa cojeit (cpennux). Homenknartypa, kinaccuukaiusi, XuMHUIECKHe
CBOMCTBA U CHIOCOOBI MOJIYYEHUSI COJIEH.

PaboTta ¢ TpeHUPOBOYHBIMU TECTAMHU.

B3anMOCBSI3b Pa3IMYHBIX KJIACCOB HEOPraHWYECKHUX BEIIECTB.

['eHeTYeCcKas CBA3b MEK/y KJIaCCaMH HEOPTraHUYECKUX COCTMHEHUM.

[IpakTrueckas padora. BeinosHeHne ynpaKHEHUH Ha LIENOYKY IPEBPAILICHUN.

[lepBoHauanbHbIE CBEJICHUS 00 oprannyeckux BemecTBax. CocTtaB
opranudeckux BemecTB. [Ipuunusl MHOTOOOpa3us opraHuveckux BemiecTB. [IpencrasieHue o
pa3BEPHYTOM W COKpAIIEHHON CTPYKTYpHOH (opmylie oOpraHMdeckux BemecTB. Poib
OpraHUYECKUX BEHIECTB B MPUPOJIE U KU3HU YEJIOBEKA.

YrieBogopoasl MpeeabHbIE U HEMPEAEIbHbIC: METaH, ITaH, STHIICH, alleTHIICH.

CocTtaB M HOMEHKJIATyp VYIJIEBOJOPOJOB psila MeTaHa. XUMHUYECKHE CBOMCTBA
MpeAeNbHBIX yTIeBOAOPOI0OB (Ha mpuMepe meTaHa). (CocTaB M HOMEHKJIATYP HEMPEICTbHBIX
VIJIEBOJIOPOJIOB  psila OJTHIIEHA, WX (HU3WYECKHE CBOWCTBA. XUMHYECKHE CBOMCTBA
HEMpeAeNbHbIX YIVIEBOJOPOAOB (Ha TMpuMepe »JSTuiieHa). Peakuuu mnonumepuszanuu U
BBICOKOMOJIEKYJISIPHBIC BEIIECTBA (IMIOJTUMEPHI).

Kucnopozaconepskaiiye BemecTBa: CUPThl (METaHOJ, 3TAHOJ, TIUIEPUH), KapOOHOBKIC
KUCIIOThl (YKCycHast u creapuHoBasi). [lonsitue o ¢QynkuuonansHoil rpymnme. Cocras,
HOMEHKJIaTypa, (U3NYECKHMEe U XHMHYECKHE CBOMCTBA CIHUPTOB. [IpencraBnenne o
MHOTOATOMHBIX CIIUPTaxX Ha mpumepe riumepuna. [IpeactaBieHne o KapOOHOBBIX KUCIOTax U
peakiun  stepuduxanuu. KapOoHoBble KHCIOTH. DU3MUECKHE U XHUMHUYECKHE CBOWMCTBA
YKCYCHOW KHUCJIOTBI, €€ IPUMEHEHHE.

buonornyeckn BaxkHbIE BEIIECTBA OCNKH, >KUPBI, YIIeBOAbL. [IOHATHE O CIOKHBIX
spupax. Kupel. CoctaB MOJEKyd KHUPOB, HUX (PUINYECKHE CBOWMCTBA U MPUMEHEHHUE.
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buonornueckast GyHKIMS KUPOB. YTIEBOMbI, UX COCTaB, (PU3NYECKUE CBOMCTBA, HAXOXKICHUE B
pHUpoJie, MPUMEHEHHE U OUOIOTHYEeCcKas POb.

PA3JIEJI 4 METO/IbI TIO3HAHWS BEIIECTB 1 XUMHWYECKHUX SABJIEHUM.

IKCIIEPUMEHTAJIBHBIE OCHOBBI XUMHMU (6 yacos)

[IpaBuna Ge3zomacHoit pa®OTHl B IIKOJIBHOW naboparopuu. JlabGoparopHasi mocyna u
obopynoBanue. Paznenenne cmeceil M ouucTka BemiecTB. IIpUroroBieHHE pPacTBOPOB.
Onpenenenue xapakrTepa cpelbl pacTBOpa KHCIOT M IIEJIOYEH € MOMOIIBK HHIAUKATOPOB.
KauecTBeHHbIE peaklud Ha HOHBI B pacTBOpe (XJOpUA-, Cyib(aT-, KapOOHAT-HOHBI, HOH
aMMOHHUSA).

[Tonyyenne razoo0pa3Hbix BemecTB. KauecTBeHHbIE peakIMUM Ha Tra3000pa3HbIe
BellecTBa (KUCIOPO, BOJOPO/, YTIECKUCIBIN ra3, aMMHaK).

[IpoBenenne pacueToB Ha OCHOBE (OPMYJI U ypaBHEHHH peakiuii. Pemenue 3amay.

Brrancnenus MaccoBOM 10JIM XUMUYECKOTO AJIEMEHTA B BELIECTBE.

Brruuciienust MacCcoBOM AOJIM PACTBOPEHHOTO BEILIECTBA B pACTBOPE.

Bbruncnenue koiMyecTBa BEIIECTBAa, MAacChl WM O0ObEMa BEIIECTBA MO KOJUYECTBY
BEIIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 PEAareHTOB MJIU MPOAYKTOB PEaAKIIHH.

PA3JIEJI 5 XUMUS U )KU3HD (1 gac)

[TpoGiieMbl  G€30MaCHOTO  HCMONB30BAHMS BEUIECTB M XUMHUYECKHX peakuud B
MTOBCEIHEBHOM KU3HU. XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH CPEllbl U €T0 MOCIEICTBUS.

PaboTa ¢ TpeHUPOBOYHBIMHU T€CTaMH JJIS MMOATOTOBKU K [TNA.

PA3JIEJI 6 PEHETULIMOHHBIN DK3AMEH (4 yaca)
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Y4ye0Ho — TeMAaTHYECKUH JIaH

Ne KoJ-Bo yacosB
®opma OopasoBar.
Tema
n/ Bcero | Teop. | Ilpakr. | MpOBeIeHUsA NMPOAYKT
n
Jleknus Koucnekr
1. BEIIECTBO. 5 2 3 [IpakTukym BeinonuenHsle
yIpaKHEHUS
Jlexms Pemennrie 3amaun
2. | XUMMWYECKAS PEAKLIUSA 5 2 3 | lparuxym Koncnexr
3aueTHOC BrimonnennkIe
TECTUPOBAHUE yIpaKHEHUS
SJIEMEHTAPHBIE OCHQBI)I Pementbie 3aa4H
HEOPI'AHMYECKOUM Jlexuus KOHCIeKT
3. | XUMUU. ITPEJCTABJIEHWA 13 3 10 [IpakTukym BAIIONHCHHELE
Ob OPTAHMYECKHUX
BEIL[ECTBAX yIOpaKHEHUS
METO/IbI TOSHAHNS Jlekuus Pemennnie 3a1aun
BEIIECTB U XI/IMVI/IIIECKI/IX TpaKrikym KOHCIEeKT
4. IBJIEHAI. 6 2 4 3aueTHOE BrimonHeHHbIE
OKCITEPUMEHTAJIBHBIE
OCHOBBI XUMUU TECTUPOBAHUE YIPKHEHUS
Texuns Pemennnie 3amaun
Koncnekr
3. XNUMUA N XNU3Hb. 1 - 1 IIpakTukym
BrinonHeHHbie
YIPaKHEHUS
. Texuns Pemennnie 3amaun
6 PEIIETULIMOHHBIN 4 i 4 TpaxTriym Koucnekr
' OK3AMEH BrIm1-p1€
YIPaKHHUS
HUTOTIO 34 9 25
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