


IHOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma o XuMuu JAjsi ooydaronmxcs 9 kinacca cocrapieHa Ha ocHoBe TpeOoBaHmii K
pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMbl OCHOBHOTO 00IIer0 00pa3oBaHus,
npeacTaBieHHbIX B DenepanibHOM rocy1apCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe OCHOBHOTO OOIIETO
00pa3zoBaHUsl, ¢ YIETOM paclpeeIEHHBIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAaHUN K PE3yJIbTaTaM OCBOCHHSI
OCHOBHOU 00pa3oBaTeIbHON MPOTrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHUs U SJIEMEHTOB COJICPIKAHUS,
MIPE/ICTaBIICHHBIX B Y HUBEPCAIBHOM KOJU(PHUKATOPE TI0 XUMHUH, a TAK)Ke Ha OCHOBE [IpuMepHO IporpaMMel
BOCTIUTaHMsI 00YUYaIOMIKUXCSI IIPH MOJyYeHUH OCHOBHOTO 00111er0 00pa3oBanus U ¢ yuérom Konnenuun
MperoIaBaHus y4eOHOTO npenaMeTa « XUMHUs» B 00pa30BaTelIbHBIX OpraHu3anusix Poccuiickoi
denepanyn, pearu3yoX 0OCHOBHbBIE 0011Ie00pa3oBarenbHble mporpammsel (y1B. Pemenuem Komnernn
Munnpocsenienus: Poccuu, mporokosn ot 03.12.2019 N I1K-48H).

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMS»

Bxnan yuebHoro npeamera «XuMus» B TOCTHKEHUE 1IeJIell OCHOBHOT'O 00111ero 00pa3oBaHusi 00yClIOBJIEH
BO MHOTOM 3HAaUYeHHUEM XUMHUYECKOM HAayYKHM B IO3HAHUHW 3aKOHOB MPUPO/JIbI, B PA3BUTHUH IMTPOU3BOAUTCIIbHBIX
cHJI 00IIECTBA U CO3/IaHMH HOBOM 0a3bl MaTepHaNbHOU KYJIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK paclpocTpaHmiia CBOE BIMSHUE HAa BCe 001acTh
YeJI0BEYECKOI0 CYIECTBOBAHMS, 3a/1aj]a HOBOE BUJIEHHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUHU CITYKHT OCHOBOH JJIst
(GhopMUPOBaHHS MUPOBO33PECHHUS YCIIOBEKA, €T0 MPEACTABICHUN O MaTepUATHbHOM SAMHCTBE MHUPA; BAXKHYIO
poiib UrparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUU U 00 SBOIOIHH
BEIIECTB B MPUPO/JIC; COBPEMEHHAsI XMMUS HalpaBlieHa HA pPellleHue TI00albHbIX MPOOIeM YCTOHYHBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI, SJHEPIETUUECKOM, MUILIEBON U IKOJOTUYECKON O€301acHOCTH, IpodIieM
3/1paBOOXPAHEHUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBHICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B maHe conuranu3aiiy OHO SBIISETCS OJJHUM U3 YCIOBHM (POPMUPOBAHUS
MHTEJUIEKTA JJMYHOCTH U TApMOHUYHOTO €€ pa3BUTHSI.

CoBpEeMEHHOMY YEJIOBEKY XMMUYECKHE 3HAHUSI HEOOXOAUMBI JUTsl IPUOOPETEHUS OOIIEKYIBTYPHOTO
YPOBHSI, MO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COIIYME M OTBETCTBEHHO y4aCTBOBaTh B MHOT'O0Opa3HOM
KU3HU OOIIECTBA, JJI1 OCO3HAHUS BaKHOCTU Pa3yMHOI'0 OTHOIIEHHUS K CBOEMY 3/10POBbIO U 3/10POBBIO
JIPYTHUX, K OKpYXKaroIeh MPUPOTHON cpeie, Il TPaMOTHOTO TTOBEACHUS TP MCTIOIB30BAaHUH PAa3IMUHbIX
MaTepuaioB U XUMUYECKHX BEIIECTB B IOBCEIHEBHOM JKU3HMU.

Xummuueckoe 00pa3oBaHUE B OCHOBHOM IIKOJI€ sBsETCs 0a30BbIM MO OTHOILIEHHUIO K CUCTEME OOIIEeTo
XMUMHYeCKoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaM3yeT MpUCYIIHE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKAIOT FOCYIapCTBEHHbBIE, OOIIECTBEHHbIE U
WH/IMBUyaJIbHbIE TOTPEOHOCTH. DTUM OMNpeeNsieTcs CyIHOCTh 001Iel cTpaTeruu o0y4eHus, BOCIIUTaHUS U
pa3BUTHsI 00YUAIOIIUXCS CPEICTBAMH YUEOHOTO MpeIMeTa «XUMUS.

Wzyuenue npenmera: 1) cnocoOCTBYeT pean3aiii BO3MOKHOCTEH [l caMOPa3BUTHS U OPMUPOBAHUS
KYJIbTYpPbI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON rpaMOTHOCTH; 2) BHOCHUT BKJIa/l B (POpMUPOBaHUE
MBIIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOSTEIbLHON yueOHOM
JesTeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEIHEBHON



KHU3HHU, TaK U B IPO(ECCUOHAITBHON NeATEeTHHOCTH; 3) 3HAKOMUT CO CIEIU(HKON HAYYHOTO MBIIICHUS,
3aKJIaJbIBAET OCHOBBI IIEJJOCTHOTO B3IJIs/1a HA €TUHCTBO NPUPOABI U YETOBEKA, SIBIIIETCA OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOH TPaMOTHOCTH TIOJIPOCTKOB; 4) CIIOCOOCTBYET (POPMUPOBAHUIO
IIEHHOCTHOTO OTHOIICHHUS K €CTECTBCHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOH BKJIaJl B
HKOJIOTHYECKOE 00pa30BaHUE ITKOJIHHUKOB.

HazBannbie HaIlpaBJICHUA B O6y'-ICHI/II/I XUMHH 00€CIIEUNBAIOTCS CHGHI/Iq)I/IKOI\/'I COACPpIKaHU IMpeaMeETa, KOTOpLIﬁ
ABJIACTCA IMEAATOrMYCCKHU a1allITUPOBAHHBIM OTPAXKCHUEM 0a3oBoi HayK1 XUMHHU Ha OHpeHeHéHHOM JTarme e¢ Ppa3BUTHUA.

Kypc xuiMum 0CHOBHO# IIKOJIBI OPUEHTHPOBAH HA OCBOCHHE 00YYaIONTUMICS OCHOB HEOPTaHUYECKON XUMUU U
HEKOTOPBIX IMOHATHI U CBEACHHUH 00 OTIACIBHBIX O0BEKTAaX OPraHUMIECKON XUMHH.

CrpykTypa comeprkanus mpeamera chopMupoBaHa Ha OCHOBE CUCTEMHOTO M0AX0/a K ero u3ydenuto. ComepkaHue
CKJIa/IbIBA€TCA U3 CUCTEMBI MOHATHIA O XUMHUUECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI MOHATHI 0 XUMUYECKOI
peakuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpraHW30BaHbI [0 MPUHIIMITY TIOCIE0BATEILHOTO Pa3BUTHSI 3HAHUN Ha
OCHOBE TEOPETHUYECKHX MPEICTABICHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YUCHHS KaK OCHOBBI BCEI'O
ecTecTBO3HaHus, ypoBH: Ilepuonuueckoro 3akoHa /. . MeneneeBa kak OCHOBHOTO 3aKOHa XMMHUH, YUEHHUS O
CTPOCHHH aTOMa M XUMHYECKOH CBSI3U, PEICTABICHUN 00

IEKTPOJINTUYECKOMN TUCCOLIMAIIMY BEIECTB B PacTBOpax. TeopeTuueckue 3HaHUs pPacCMaTpUBalOTCs HA OCHOBE
SMIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX (haKTOB, Pa3BUBAIOTCS IIOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYroMY,
BBITIONTHSST PYHKIMH OOBSICHEHHS ¥ TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS 1

BO3MOKHOCTEH IMPaKTHYICCKOro MpUMEHEHUS U IOJYYCHHSA N3yYa€MbIX BEIICCTB.

Takast opraHnzanys coaep)aHusi Kypca ClocoOCTBYET MPeICTaBICHNI0 XUMHYECKOW COCTABIISIONICH HAYYHON KapTHHBI
MUpa B JIOTHKE €€ CUCTEMHOI MpUpoabl. TeM caMbIM 00ecIieYrBaeTCs BOSMOXKHOCTH (POPMUPOBAHUS Y O0YUAIOIIHXCS
HEHHOCTHOTO OTHOIICHHA K HAYYHOMY 3HAHUIO U METOAAaM IMO3HAHUA B HAYKE. Baxxuo Taxxke 3aMCTUTh, YTO OCBOCHHUEC
colep:KaHus Kypca MPOUCXOIUT ¢ IPUBICUYECHUEM 3HAHUU U3 paHEe U3YUYECHHBIX KypcoB: «OKpyX aroluil MUp»,
«buomorus. 5—7 xknaccel» U «PHU3MKa. 7 KIaccm.

HOEJIN U3YYEHUS YYEBHOI'O TIPEIMETA «XUMMUSA»

K HanpaBiieHHO IEPBOCTEIICHHOW 3HAYMMOCTH MIPU pealTu3aliii 00pa30BaTeIbHbIX QYHKIMN TpeaMeTa « X UMHUD
TPaJUIIMOHHO OTHOCAT ()OPMUPOBAHKE 3HAHUH OCHOB XUMHUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, PAKTHUECKOM JISATSIIbHOCTH YeJI0BEKa U KaK OJIHOTO M3 KOMIIOHCHTOB MUPOBOH KYJIbTYPHBI. 3a1aua
mpeaMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XMMHUYECKUX 3HAHMH —BaXKHEHINMX (aKTOB, MOHATHIA, 3aKOHOB U
TEOPETUUECKUX TOJIOKESHHHN, JIOCTYITHBIX 0000IIeHUI

MHPOBO33PEHUYECKOr0 XapaKTepa, sI3blka HAyK, 3HAHUI O HAyYHBIX METOAAaX U3YUYEHUS BEUIECTB U XUMHUYECKHUX
peakiui, a Takke B ((OPMUPOBAHUH M PAa3BUTHH YMEHHI U CIIOCOOOB JISATCIIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM,
HaOIIO/ICHUEM U TIPOBEICHUEM XUMUYECKOTO IKCTIEPUMEHTA, COOITIO/IEHUEM TIPABHIT O€30I1acCHOTO 00paIeHus ¢
BEILIECTBAMHU B IIOBCEHEBHOM JKU3HMU.

Hapsiay ¢ 9TuM 1esu u3ydeHus npeaMeTa B IpOrpaMMe yTOYHEHbI H CKOPPEKTUPOBAHBI C YIETOM HOBBIX IPUOPUTETOB
B CHICTEMe OCHOBHOTO 00111ero o0pa3zoBanus. CerojiHs B 00pa30BaHUU 0CO00 3HAYMMO# MPU3HAETCS HAPABIECHHOCTh
00y4eHHs Ha pa3BUTHE U CAMOPA3BUTHE JIMIHOCTH, (OPMHUPOBaHUE €€ MHTEIIEKTa U 001Iei KyibTypbl. O0yueHue
YMEHHIO YYHUThCS M IPOJOJDKATh CBOE 00pa3oBaHKe

CaMOCTOATCIIBHO CTAHOBUTCA OZ[HOﬁ W3 BOXKHEHIIIMX (bYHKL[I/Ifl y‘le6HLIX npeaAMCETOB.

B cBsi3u ¢ 5TUM Ipy U3YUEHUH MPEIMETa B OCHOBHOMH IIIKOJIE JOMUHUPYIOIIEE 3HAUCHNE TPHOOPETTN TaKue
LT, KaK:



(dhopMHpOBaHUE HHTEIIEKTYAILHO Pa3BUTON JINUYHOCTH, TOTOBOM K CAMOOOPA30BaHUIO, COTPYAHUIECTRY,
CaMOCTOSITEIIBHOMY NMPHUHSATHIO PEIICHUH, CTOCOOHON aJalTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBUSM YKU3HH;

HaIpaBJICHHOCTDH O6y‘ICHI/I$I Ha CUCTCMaTHYCCKOC HpI/IO6I]_IeHI/Ie ydgamuxcs K CaMOCTOSITEIIbHOM

MO3HABATEIILHOM JICSITEILHOCTH, HAyYHBIM METO/IaM ITO3HAHUS, (POPMHUPYIONUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH
K XMIMUU;

o0ecreyeHne yCIoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00YYAIOIIMMHUCS OTIbITa Pa3HOOOpa3HOU
JeSITENIBHOCTH, TTIO3HAHUS ¥ CAMOIIO3HAHUS, KITFOUCBBIX HABBIKOB (KJIFOUECBBIX KOMITETCHITHI ), HMEIOIIINX
YHHUBEPCANTBHOE 3HAUEHHE /IS Pa3INIHbIX BH/IOB JCSTEILHOCTH;

(hopMupoBaHuEe YMEHUI OOBSCHATH M OIICHUBATD SBJICHHUSA OKPY KAIOIIEr0 MIUpa Ha OCHOBAaHWY 3HAHUH U
OIIBITA, TIOJYYCHHBIX MTPU U3YYCHUU XUMUWY;

(hopMupoBaHUe y 00yUaIOMIMXCSl TYMAHUCTUYCCKUX OTHOIICHHI, TOHUMAaHUS [IEHHOCTH XUMUYCCKUX 3HAHUH
JUTSL BEIPAOOTKH YKOJIOTUYECKH LIEIeCO00Pa3HOTo MOBEACHHS B OBITY U TPYIOBOU ACSITEIHLHOCTH B LIEISIX COXPaHCHUS
CBOETO 3/I0POBbs U OKPY’KAIOLIEH IPUPOJIHOU CPELIbI;

pa3BHUTHE MOTHBAIIMU K 00YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHS
00IIIeYEIOBEUECKHX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MMIIS M HAIIPABJICHHOCTH A IbHEHIIIErO
oOyueHusl.









COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

BelmecTBO 1 XUMHYeCKas peaxknus

Ilepuoanueckuii 3akoH. [lepuoauueckas cucrema xumuueckux anemeHnToB J[. . Menaeneea. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJIUs,
KaJIbLUs U UX COCIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B [leprnoanueckoi cucreme u
CTPOEHUEM UX AaTOMOB.

CrpoeHue BellecTBa: BUJIbl XUMUYECKON CBA3HU. TUIIBI KPUCTAIIIMUECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA XUMUYECKOU CBS3H.

Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIICCTB (MEXKIyHAPOIHAS U TPUBUATIbHAS).
XUMHUYECKUE CBOMCTBA BEIMIECTB, OTHOCAIIUXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHUN,
T€HETUYECKas CBSI3b HEOPIraHUYECKUX BEILIECTB.

Knaccudukanust XaMUUECKHX PEakiuid 10 Pa3IMIHbIM MTPU3HAKaM (110 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKkiuu BElIeCTB, MO TEIIOBOMY 3G (}EKTyY, M0 U3MEHEHHUIO CTENEHEeH OKUCICHHS XUMUYECKIX JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). IK30- U SHAOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsatue o ckopocTu XUMU4EeCcKOil peakiuu. [lorsTue 06 00paTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusx. [loHATHE 0 TOMOTEHHBIX M T€TEPOTreHHBIX peakuusX. [[oHsATHe 0 XUMUYECKOM PaBHOBECHH.
@DaKTOpBhI, BIUSIOLIME HA CKOPOCTh XMMUYECKON PEAKIIMK U TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIIMTEbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, YJICKTPOHHBINA OalaHC OKMCIIUTEILHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBiIeHUE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUHN C UCIOJIb30BAaHUEM METO1a
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTAUECKON AUCCOIUALIMK. DJIEKTPOIUTHI U HE- AIEKTPOIUTHI. KaTMOHbI, aHUOHBI.
MexaHu3M IUCCOIMALMU BEIIECTB C Pa3TUYHBIMKU BUAAMH XUMHYECKOU CBsi3U. CTENEHb AUCCOLUAIIHH.
CunbHbIe U cradble 2EKTPOIUTHIL.

Peakuuu noHHOrO 0OMEHa. Y CIOBHS MPOTEKAHUS peaklnii HOHHOTO 00MeHa, MOTHbBIE  COKPAIIEHHBIE
MOHHbIE YpaBHEHUS peakunii. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTaBICHHM 00
AJIEKTPOJIUTAYECKON Aucconmanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O TuapOoIHN3e CONeN.

XVUMHUYECKUH SKCIEPUMEHT: O3HAKOMJIEHUE C MOJENIIMUA KPUCTAIIMYECKUX PEIIETOK HEOPraHNYECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U aiMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPHs);
HCCIIETOBaHKNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peaklMU OT BO3IEHCTBUS PA3INYHBIX (PaKTOPOB;
HCCIIEIOBAHKE 3JIEKTPOIIPOBOAHOCTH PaCTBOPOB BEIIECTB, IPOLIECCA TUCCOLMALMN KUCIIOT, IIEJI0YEN U COoNen
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIINX TPU3HAKU
NpOTEeKaHMs peaklnii HOHHOro oOMeHa (0Opa3oBaHue OcajiKa, BbIJIeNIEHHE ra3a, 00pa30BaHUE BObI); OMBITOB,
WJUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropeHue, peakiiuu pas3iokeHus,
COEMHEHMS); pacllO3HaBaHNE HEOPraHMYECKHUX BEIIECTB C TIOMOIIBbIO KAYECTBEHHBIX PEAKIUIl Ha HOHBI;
pellIeHre YKCIePUMEHTaIbHBIX 3a/1a4.

HemeTa/iibl 1 HX COeIMHECHUSA

OO6mmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTENIEHN OKHUCIICHUSI.
Crtpoenue u ¢pu3ndeckre CBOHCTBA MPOCTHIX BEIIECTB — TrajloTeHOB. XUMUYECKUE CBOWMCTBA HA TIPUMEpE
XJiopa (B3aUMOJICHCTBHE C METa/NIaMH, HEMETAJIJIaMH, IIeJI09aMH ). Xj0poBoaopoa. ColisiHast KUCIIO0Ta,



XMMHYECKHE CBOMCTBA, MOJyYeHUE, TPUMEHEHUE. JIeHCTBHUE XJIOpa U XJIOPOBOAOPOJA HA OPTaHU3M
yesoBeka. BaxkHelmme XJIopuabl U UX HaX0KJIEHHUE B IPUPOJIE.

O6mas xapakrepuctuka 35eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUSL.
Crtpoenne u pu3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAa U CEPhl. AJUTOTPOIHBIC MOAN(DUKAIINN KHCIIOpOaa
U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOJOPO/I, CTpOCHUE, (PU3NICCKUE U XUMUYECKUE CBOMCTBA. OKCUIBI CEPBI
Kak MPeICTaBUTEITH KUCIOTHBIX OKCHIOB. CepHas KUCIoTa, (GU3NIeCKe H XUMHUICCKHE CBOMCTRA (00IIHe KaK
MIpeICTaBUTENS Kiacca KUCIOT U CreNurIecKre). XUMHUIeCKHe PEaKIIHH, JIS)KAIIue B OCHOBE MTPOMBIIIUIEHHOTO
croco0a nonydyeHus cepHoit KucioTel. [Ipumenenne. Coiau cepHON KUCIOTHI, KAaUeCTBESHHAS PEaKIUs Ha CyIb(paT-HOH.
Haxoxnenue cepbl U €€ COeIMHEHUN B MPUPOJIE.

XHUMHUYECKOE 3arPs3HCHUE OKPYKAIOIICH CpPelibl COSTUHEHUSIMU CEPbI (KUCIOTHBIC JIOMKIH, 3arPSI3HCHUE BO3IyXa U
BOJ0EMOB), CIIOCOOBI €0 TIPEIOTBPAIICHHS.

OO6mas xapakTepucTHKa 371eMeHTOB VA-rpymibl. OcoOeHHOCTH CTPOCHHUS aTOMOB, XapaKTEePHbBIE CTENIEHI
OKHCJICHUSI.

A30T, pacnpocTpaHeHHe B IpUpoJe, GU3nIecKre N XUMHIecKre cBolicTBa. KpyroBopor a3ora B mpupoze.

AMMHaK, ero (U3NIecKre U XUMUUECKUE CBOWCTBA, NOTydeHHe U npuMeHeHne. Conu aMMOHHS, UX (U3HYECKHe U
XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHBI aMMOHHMS. A30THasI KHCIIOTa, €€ IMoIy4eHHe,
¢du3nUecKue 1 XuMHUYECKHe CBOMCTBA (00IIMe Kak MPEeACTaBUTENs Kacca KUCIOT U cienuduyaeckue). Mcnoiap3oBaHue
HHUTPATOB M COJICH aMMOHHS B KAUECTBE MUHEPATIBHBIX YIOOPESHUIH.

XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIICH CPelbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC JIOXKIH, 3arps3HEHUE BO3yXa,
ITOYBBI K BOAOEMOB).

dochop, amnorponHbie MoauduKauu Gochopa, pusnueckue U xumudeckue crorictea. Okcun dpochopa(V) u
¢dbocdopnast kucnora, PU3NIECKHE U XUMUIECKHE CBOMCTBA, Mony4eHre. Vcmonp3oBanne ¢pocdaroB B kKauecTBe
MUHEpaTBHBIX yI00pEHHIA.

OO6mas xapakrepucTika 31eMeHToB [VA-rpynnsl. OcoO€HHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIICHN
OKHCJIEHUS.

VYraepon, anaoTponHbie MOAH(UKAIK, pPACIPOCTPaHEHUE B TPUPOJIE, PU3MUECKIE U XUMHYECKHIE CBOHCTBA.
Ancop6uust. Kpyroeoport yriiepona B npupoje. OKCHIbI yriepona, ux Gu3nieckue 1 XMMHUUECKUe CBOWCTBA, JICHCTBHE
Ha >KUBBIE OPTraHU3MBI, TIOJTyYeHHE U IPUMEHEHNE. DKOJIOTHYeCKUe PodIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepona(lV);
THIIOTE3a TII00aJIHHOTO MOTEIUICHHSI KITMMATa; MAPHUKOBEIH S PEKT.

VroabHas Kuciora u eé COJIk, UX (1)H31/I‘IGCKI/I€ 1 XUMHYCCKHEC CBOfICTBa, MOJIY4YCHUC U IPUMCHCHUC.

KauecTBennas peakiust Ha kapOoHaT-HOHKL. Vcnonb30BaHNe KapOOHATOB B OBITY, MEIUIIMHE, IPOMBINIIIEHHOCTH U
CEJILCKOM XO3SIICTBE.

[lepBoHaYaNBEHBIC TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COSAMHEHUSAX yriepoia (MeTaH, 3TaH, STHIIEH,
arieTHIIeH, dTaHOJ, TIUIEPUH, YKCyCHas KucioTa). X cocraB u xumudeckoe crpoenue. [lorstre o 6uonormdecku
Ba)KHBIX BEIIECTBAX: )KHUpaX, OEIKax, yrieBojax — U UX POIU B )KU3HH YEJIOBEKa.

MaTepHaanoe CAUWHCTBO OPTraHNUYCCKHUX U HECOPTAHUYICCKUX COCJIHHGHPIﬁ.

Kpemnuii, ero ¢pusznyeckue 1 XMMUUECKUE CBOMCTBA, MOTy4YeHHE U TpuMeHeHne. CoeAMHEHHs KPEMHUS B IPUPOJE.
Oo6uue npeacrasiaeHus 00 okcuae kpeMaus(I1V) u kpeMHueBo kuciore. CUIIMKAThI, KX UCIIOJIb30BAaHUE B OBITY,
MeAWIIHE, TPOMBILIICHHOCTH. BaxkHelre cTpouTeIbHble MaTepHabl: KepaMHKa, CTEKII0, IEMEHT, OETOH,
xene300eToH. [IpobiieMsr 6e30macHOr0 UCIOF30BaHMUS CTPOUTENBHBIX MAaTEpHAIIOB B IOBCEHEBHOM KMU3HU.



XHUMHYCCKHH dKCTICPUMEHT: N3YUeHHE 00Pa3I[0B HEOPTAaHUIECKIX BEIIECTB, CBOMCTB COISTHOM KUCIIOTHI; IIPOBEICHUE
KaueCTBEHHBIX PEaKIIHiA Ha XJIOPHUI-MOHBI U HAaOII0ACHNE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTPAKAIOIIHE
(hM3UYEeCKUE U XMMHYECKUE CBONCTBA TAJIOTCHOB M UX COCTMHEHMIA (BO3MOXHO UCIIOIH30BAHUE BUACOMATEPHUAIIOR ),
03HaKOMJICHHE C 00pa3IaMH XJIOPHUIOB (TAJIOTCHUIOB); 03HAKOMIICHHE C 00pa3IaMu Cephl U €€ COSTMHCHUSIMHI
(BO3MO>KHO UCTIONB30BAHUE BUCOMATEPHAIIOB); HAOII0IeHHE TIpoliecca

o0yTJIMBaHMA caxapa Mo JeCTBHEM KOHIICHTPHPOBAHHON CEPHOM KUCIIOTHI; N3yYeHHE XMMHIECKUX CBOICTB
pa30aBJICHHON CEPHOM KUCIIOTHI, TPOBEJICHIE KAYSCTBCHHOHN pEaKIluu Ha CyIb(aT-uoH U

HaOIIoZcHUE MPU3HAKA e€ MPOTEKAHMUS; 03HAKOMJICHHE ¢ (PU3MUSCKUMH CBOHCTBAMH a30Ta, hocdopa 1 ux
COCTMHECHHH (BO3MOKHO HCITOJI30BaHUE BHACOMATEPHAIIOB), 00pa3IiaMi a30THBIX B (ocHOpHBIX
yIOOpeHUIt; oJTydeHue, coOupanue, paclio3HaBaHUE U M3YyYCHHE CBOMCTB aMMUaKa; IPOBEICHUE
KaueCTBCHHBIX PEAKIIMA HA HOH aMMOHUS U (DoC(haT-UOH U U3yYeHHUE MPU3HAKOB MX MPOTCKAHUS,
B3aMMO/ICCTBUE KOHIICHTPUPOBAHHOW a30THOW KUCIIOTHI C MEBIO (BO3MOXKHO UCIIONIb30BAHUE

BUAECOMATEPUAIIOB); U3yUCHUE MOAEIEH KPUCTAIUINIECKUX PEIIETOK anMasa, rpaduTa, QynaepeHa; 03HaKOMIICHHE C
MPOLIECCOM aIcCOPOLIUH PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M yCTPOWCTBOM IPOTUBOra3a; MoJydeHue,
coOupanue, pacro3HaBaHUe U U3yUeHUE CBOMCTB YTIEKUCIIOTO Ta3a; MPOBEJICHNE KaueCTBEHHBIX Peakluii Ha KapOoHaT-
U CUJIMKAT-MOHBI M N3yYCHHE IPU3HAKOB UX MPOTEKaHUS;

O3HAKOMIJICHHUC C HpOILyKHI/Ieﬁ CI/IJII/IKaTHOI\/’I HpOMI)IHIJIeHHOCTI/I; pemeHI/Ie 3KCHCpI/IMeHTaJII)HbIX 3aJay4 110
TeMe«BakHelIne HeMeTaJUIbI U UX COSTUHEHUS.

MeTa/iIbl M MX COeTUHEHHSI

OO01mas XxapakTepUCTHKa XUMHUUECKUX 3JICMEHTOB — METAJIJIOB Ha OCHOBaHMH WX ToJIokeHus B [lepuoaudeckoit
cucteMe xuMuueckux anemeHToB 1. 1. MenneneeBa u crpoeHust aroMoB. CTpoeHue METaIIOB. MeTaymindeckasi CBsI3b
Y METaJUITMYEeCKas KpUCTAITNYECKas peréTKa. DIeKTPOXUMUYECKU pa/l HaNpshKeHUH MeTauioB. Pusndeckue U
XUMHYECKUE CBOKCTBA MeTaIoB. OO0IIHe CrIoco0bI MoTyueHust MeTaiuioB. [IoHITHE 0 KOPPO3UKM METAJJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT Koppo3uu. CIriaBsl (CTalb, Yyr'yH, TIOPATIOMHHNN, OpOH3a) 1 UX IPUMEHEHHUE B OBITY H
MIPOMBIITUICHHOCTH.

[lenounsle MeTamsl: nojoxenue B [lepuoanyeckoil cucreme xumudeckux sneMeHToB . Y. Menneneesa; ctpoeHue
HX aTOMOB; HaxOXJEHHUE B Ipupoie. DU3nIecKrue U XUMHIECKIE CBOWCTBA (Ha puMepe HATpusl U Kayus). OKCUIIBI U
THUAPOKCH]IBI HATPUS U Kaumsl. [[puMeHeHne MenoYHbIX METAIOB B UX COSTMHEHHIA.

[llenouHo3emenbHbIE METAIUIBI MATHUM M KaJIblKW: nojokeHue B [leproinueckoil cucTeMe XuMUUYECKUX 3JIEMEHTOB /JI.
W. MengeneeBa; CTpOeHHE X aTOMOB; HaXOXKAEHUE B pupoie. DU3NYeCKUe U XUMUYECKHE CBOMCTBAa MarHusi U
Kayplwsl. Bakueinme coemnHeHns Kalblus (OKCH, TUAPOKCHI, COJH). JKECTKOCTh BOABI U CITIOCOOBI €€ yCTpaHCHUSI.

Amomunuii: nonoxxenue B [lepuonnueckoit cucteme xuMuyeckux 35meMeHToB Jl. . MenaeneeBa; cTpoeHue aToma;
HaxoXxJieHue B npupoje. duznueckre 1 XUMHUUECKUE CBONCTRA alllOMUHUsS. AM(OTEpHBIC CBOMCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoil cuctreMe xumuueckux anemeHToB 1. 1. MenzeneeBa; cTpoeHUE aToOMa;
HaxoXJeHue B npupojae. duznueckre 1 XUMHUYECKHE CBOMCTBA jkere3a. OKCHIbL, TUApOKCUab! 1 conu xene3a(ll) n
xene3a(lll), ux cocras, cBOHCTBA U TIOTyYEHUE.

XUMHUUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METAJUIOB U CIUIABOB, MX (PM3MUYECKHMHU CBOHCTBAMH;
M3y4eHHUE Pe3ybTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO HCITOJIb30BaHUE BHIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJIEHCTBUS OKCU/IA KAJBIHS U HATPUS C BOJOH (BO3MOXKHO UCIIOJIb30BaHKE BUEOMATEPHAIIOB); HCCIIEA0BAHNE



CBOMCTB KECTKON BOJIBI; IIPOIIECCa TOPEHHS XKele3a B KACIOpo e (BO3ZMOXKHO HCIIOB30BaHIE BUIEOMATEPHAJIOB);
MPU3HAKOB MPOTEKAHNS KA9YeCTBEHHBIX PEAKIUK Ha HOHBI (MarHUs, KaJbIIHsl, aTFOMIHAL, ITMHKA, xKene3a(ll) u
xeneza(Ill), menu(Il)); HabmoaeHNe 1 ONTMCaHUE MTPOLECCOB OKPAIIMBAHMS IUTAMEHH HOHAMM HATPHA, KAJIUS U KaJIbLUs
(BO3MOXHO MCTIOIB30BAHNE BUACOMATEPHAIIOB); HCCIIEOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCH/A ATTFOMUHUS H
THIPOKCH/IA IMHKA; pellICHUE KCTIEPUMEHTANBHBIX 3a/a4 10 TeMe «BakHeHIne MeTaibl U UX COCTUHEHUS.

XuMus 4 OKpYysKawumas cpeaa

HoBbie MaTepuaiibl ¥ TEXHOJIOTHH. BellecTBa U MaTepuaibl B TOBCEHEBHOM KU3HU YeI0BeKa. XUMHUS U 37J0POBbE.
BesomacHoe ncnonap30BaHme BEMIECTB U XUMUYECKHUX peakunii B ObTy. [lepBas moMoms mpyu XUMAYECKUX 0XKOTaX U
oTpaByiieHUsIX. OCHOBBI 3KOJOTHUECKOM IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaroIIel cpepl (TpeaeabHast
noryctuMasi KoHrnenTpamnus Bemiects — [1JIK). Pors XxuMuu B perieHnn 5K0JI0THYECKHAX MPOOIIEM.












IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

I/I3yquI/Ie XHMMHH B 9 Ki1acce HaIrpaBJICHO Ha JOCTHXXCHUC 06y‘IaI-OH_[I/IMI/ICH JIMYHOCTHBIX, MCTAITPEAMETHBIX
" NPpCAMETHEIX PE3YIbTaTOB OCBOCHUSA yqe6Horo npeamera.

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHUs JOCTHTAIOTCS B XOJI€
00y4eHMs XMMHUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHoCcTH OpraHu3alnun B COOTBETCTBUHU C
TPaJLIMOHHBIMU POCCUICKUMU COLUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
IPUHATHIMU B O0IIECTBE IPAaBUIAMU M HOPMaMHU MTOBEIEHUS U CIIOCOOCTBYIOT IpOLieccaM CaMOIIO3HAHMS,
CaMOPa3BUTHUS U COLMATIM3ALUN O0yJarOIUXCS.

JIMYHOCTHBIE PE3yAbTAThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTproTHYeCKOro BOCIMTAHUSA

1) HIEHHOCTHOT'O OTHOILEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY HAcCIEIHUI0,
MTOHMMAaHUS 3HAUEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOI'O OOLIECTBA, CIOCOOHOCTH BJAJIETh
JIOCTOBEPHOM MHPOpMAIMEN 0 ePEOBbIX JTOCTHKEHUSIX U OTKPHITUSIX MUPOBOM M OTEYECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTpOICTBE MUpPaA U OOIIECTBA;

I'paxnanckoro BocnuTaHus

2) mpeAcTaBIEHUS O COLMAIBHBIX HOPMaX U MpaBWIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJJIEKTHUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IIPH BHINOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUN y‘-Ie6HBIX
IIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIH B IIpoLiecce 3TON y4eOHON AeATeNbHOCTH;
T'OTOBHOCTH OLICHUBATh CBOE IMOBCACHUEC U MMOCTYIIKN CBOUX TOBapHHIefI C IMO3ULIUN HPAaBCTBCHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHNAN O BEIIECTBE U XMMUYECKON PEaKIIMHU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONIUX OCHOBY JIJISl IOHUMAHUS CYIIIHOCTH HAYYHOM
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS TIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa ¢ MPUPOIHON CpesIoi, O pOJIM XUMHUH B TO3HAHWUHU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIyYe€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX ISt
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNbHON, HH)OPMAIIMOHHON M YUTATEIILCKON KYJIBTYpBI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENTLHOU Pa0OTHI C Y4€OHBIMU TEKCTAMH, CIPABOYHOM JIUTEPATYPO, TOCTYITHBIMA TEXHUIECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YUEHUIO U TTO3HAHMIO, JII0O03HATEIIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHUIO, IPOEKTHOM U UCCIIEI0BATENBCKOM AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY

HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHHS B ajbHEHIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbs
7) 0co3HaHUs HEHHOCTH ’KU3HHU, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 XKU3HU, OCO3HAHUS MTOCIIEICTBUN U HETIPUATHS BPEIHBIX IPUBBIYEK (YHIOTpeOIeHUS



aJIKOT0JIs1, HAPKOTUKOB, KYpPEHHs1), HEOOXOAMMOCTHU COOJIIOICHUS IPAaBUII O€30MaCHOCTH MPH 00paleHNH
C XMMUYECKHUMH BEIIECTBAMH B OBITY U peabHOM KHU3HU;

TpyaoBoro BOCIIUTAHUS
8) mHTEpeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccrii U Tpyia pa3IndyHOro PO/Ia, yBaKEHUE K TPYAY U

pe3yibTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE MIPUMEHEHUS ITPEIMETHBIX 3HAHUM 110 XUMHUH,
OCO3HAaHHOTO BEIOOpA MHANBUIYATHHON TPASKTOPUH MPOIOIDKEHHUS 00pa30BaHUA C YIETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIICITHON

po(hecCHOHATBHOMN NEATENbHOCTH U Pa3BUTHS HEOOXOANMBIX YMEHUH; TOTOBHOCTD aIallTHPOBATHCS B
npodeccuoHaNBLHON cpere;

IKOJIOrHYEeCKOro BOCIIUTAHUSA

9) PKOMOTUYECKH 11e1eCO00Pa3HOTO OTHOIIEHHS K MPUPO/IE KaK NCTOYHHKY KU3HU Ha 3eMJie, OCHOBE e
CYIIECTBOBaHUS, TOHUMAHUS IIEHHOCTH 3JJ0POBOTO M 0€30MacHOro oopasa *HU3HH, OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U IICHXHYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIOICHNUS TIPaBUI 0€30IacCHOTO
IMMOBCACHUA ITIPU pa60Te C BCIICCTBAMH, a TAKXKEC B CUTyallUAX, YTPOXKAIOIIUX 310POBbIO U JKU3HU Hmﬂeﬁ;

10) cnocoGHOCTH NPUMEHATH 3HAHUS, OTyYaeMble IPH N3yUYCHUN XUMHUH, 7S PELLICHHUS 3a/1a4, CBSI3aHHBIX C
OKpPY’KaroILLEl IIPUPOJAHON CPEOH, OBBIIICHUS YPOBHS 3KOJIOTHUECKON KYJIbTYPhI, OCO3HAHUS

rJ100aJTbHOTO XapaKTepa SKOJOTMIECKUX MPOOIeM U IyTei UX PEIICHHs ITOCPEICTBOM METONOB XuMum; 11)
9KOJIOTHUYCCKOro MbINIJICHUA, YMCHHUA PYKOBOJACTBOBATHECA UM B HO3HaBaTeJ'II)HOI\/'I, KOMMYHHKaTHBHOﬁ u COHPIaIIbHOﬁ
MpaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTarpeMeTHBIX PE3yNIbTAaTOB BBHIACISAIOT 3HAYUMBIE 7151 (YOPMUPOBAHUS MUPOBO33PEHUsI OOIIICHAYYHEIC
MOHATHSI (3aKOH, TEOPHS, IPUHIIMII, TUTIOTE3a, PaKT, CHCTEMA, TIPOLIECC, IKCTIEPUMEHT U JIp.), KOTOPbIE UCTIONB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETAX U MO3BOJIIOT HA OCHOBE 3HAHUH M3 3THX MPEIMETOB (JOPMUPOBATH
MpeJCcTaBIeHUe O IETOCTHOW HAyYHOW KapTHHE MUPA, U YHUBEpCaJIbHbIE yueOHbIe IeHCTBHS (TI03HABATEIBHBIE,
KOMMYHHKaTUBHBIE, PETYJISITUBHBIE), KOTOPBIE 00eCIeunBaoT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIILHOMY
TUTAHUPOBAHHUIO U OCYIIECTBIICHUIO yUeOHOH 1eATEIbHOCTH.

MeTaHpeHMCTHBIe PE3yIbTaThl OCBOCHHUA 06pa30BaTeanoﬁ MporpaMmel 10 XMMHUU OTPAKAKOT OBJIA/ICHUC
YHHUBCPCAJIbHBIMU MO3HABATCIIbHBIMU I[GP'ICTBHHMI/I, B TOM YHUCIJIC:

Bba3oBbIMH JIOTHUECKHUMH JeliCTBUAMH

1) YMCHHEM UCTIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIJICHUSA IIPU OCBOCHUU 3HAHMI: PaCKpbIBaTh CMBICJI
XHMHYECKUX ITOHSITUH (BLI,I[eJ'IHTB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABJINBATH B3aMMOCBA3b C IPYT'UMU HOHSITI/IHMPI),
HCIIOJIB30BAaTh ITOHATHUA JIsA 00BbICHEHHMS OTACIbHBIX (1)3KTOB nu HBHGHHﬁ; BI)I6I/IpaTb OCHOBAHUA U KPUTCPUU JJId
KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHUYCCKHUX BCIICCTB U XUMHWYCCKUX peaKHHﬁ; YCTaHAaBJIMBATb MPUINHHO-CJICACTBCHHBIC CBA3H
MECXKIOY 00BEKTAMH HU3YUYCHHS; CTPOUTDH JIOTUUCCKUEC PACCYKICHUA (I/IHII}/KTI/IBHBIC, OCAYKTHUBHBIC, 110 aHaHOFI/II/I);
JA€J1aThb BbIBOAbI U 3aKJIFOYCHUA;

2) yMEeHHEM IPUMEHSATH B MPOIIECCE MTO3HAHUS TTOHATHS (TIpeIMETHBIE M METAlPEMETHEIE),

CUMBOJIMYECKHE (3HAKOBBIC) MOJICITH, HCITOJIL3YeMbIE B XUMUH, IPEO0Pa30BLIBATH MIUPOKO MPUMEHSIEMbIC B XUMUN
MOJIeIbHBIE TIPEACTABICHHUS — XMMHYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMU4ecKas (hopMyJia U ypaBHEHUE
XUMHYECKOHN PeakIui — IPU PEeIIeHUH Y9eOHO-TIO3HABATEIbHBIX 33/1a4; C YUYETOM 3TUX MOJACIBHBIX MPEACTABICHUN
BBISIBIISATH U XapaKTePHU30BATh CYIIECTBEHHBIC MTPU3HAKHA N3YIaEeMBIX 00bEKTOB— XUMHUUYECKHUX BEIIECTB M XUMUUIECKHUX



peaxiuii; BBISBIATH 00IIME 3aKOHOMEPHOCTH, IPUIHHHO-CJIEICTBEHHBIE CBSA3H U IIPOTUBOPEYHS B H3yIaeMbIX
Mpolieccax M SIBICHUSX; MpeIaraTh KpUTEPUHN IS BBIABIICHUS 3THX 3aKOHOMEPHOCTEH M MMPOTHBOPEUHIA;
CaMOCTOSITEIIFHO BRIOUPATh CIOCO0 pelieHus yueOHOH 3a1auu (CpaBHUBATH HECKOJIBLKO BAPUAHTOB PEIICHHUS,
BEIOMpaTh HanOOoJIee MOIXOMSIINN C YIETOM CaMOCTOSTENTFHO BBIIEIICHHBIX KPUTEPHER);



ba3oBbIMH HCCII€10BATEIbCKUMU A€iiCTBUSIMU

3) YMCHHUEM UCITOJIBE30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKIKC B
Ka4eCTBE OCHOBBI /151 JOPMHUPOBAHUS THIIOTE3bI [0 TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbIX CY)KICHHUM;

4) npuoOpeTeHue onbITa Mo IIAHWPOBAHUIO, OPTaHNU3ALUHN U TPOBEACHUIO YICHUYECKHX YKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X00M MPOIIecca, CAMOCTOATENILHO IIPOTHO3UPOBATH €r0 Pe3yibTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0BAHHUS, COCTABIIATH OTUYET O
MIPOJICJIaHHOM paboTe;

PadoToii ¢ ungopmanueii

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH M UHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U GOpM
MIpPeICTaBJICHMUSI, [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUUYECKOTO
CoJIep>KaHusl, CIIPaBOYHbIE MOco0us, pecypchl UHTepHETa); KpUTHUECKH OLICHUBATh POTUBOPEUHUBYIO U
HEJOCTOBEPHYIO HH(POPMAIHIO;

6) yMEeHHEM IPUMEHATH PA3IMYHbIE METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS BHIOJHEHUS Y4eOHBIX U TIO3HABATENBHBIX 3a]1a4 OIpe-
JeNEHHOTO TUIIA; TPHOOPETEHNE ONBbITAa B 00JaCTH UCIIOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYPOIl aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (pOopMy IpesicTaBiIeHus] HH(POPMALIUMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu GopmMamu rpauky 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTM3UPOBATH B MIPOIECCe YUEOHOM U UCCIIEeIOBATENBCKOM 1eATeIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA Ha COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeJIbl;

YHuBepcaabHbIMH KOMMYHMKATHBHBIMH JeiiCTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/HITH TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOM TeMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATI0KEHHOM 3a/1auu;

9) npuoOpeTeHue OnbITa MPE3EHTALMU PE3YIbTATOB BHIMOIHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

10) 3anHTEepecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM [TO3HABATENBHOM 1 UCCIIe10BaTEIbCKON
JESTeTHbHOCTH TIPU PEIICHUH BO3SHUKAIONINX MPOOJIeM Ha OCHOBE y4ETa OOIIMX HHTEPECOB U COTIIACOBAHUS
no3uuui (06cyxaeHns, 0OMeH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIMS COBMECTHBIX JAeHCTBU,
OTIpeJieNIeHUe KPUTEPHUEB 10 OI[EHKE KaueCTBa BHIMIOJIHEHHON paboTHI U Ip.);

YHuBepcalbHBIMH PeryJssTHBHbIMH e CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO OMPEEIATh IENH IeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanbomee
s dexTuBHBIEC CITOCOOBI peleHrs YIeOHBIX U MMO3HABATEIBHBIX 33]1a4, CAMOCTOSTEILHO COCTABIISITh HIIH
KOPPEKTUPOBATh MPEJIOKEHHBIN alrOPUTM I€UCTBUI MPU BBHITOJIHEHUH 33JaHUI C YUYETOM MOTYyUEHUS
HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TIOJYYSHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM HCTIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, TIPEIJIaraéMble B YCIIOBHH 3aJaHUH.






HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeMeTHBIX Pe3yIbTaTOB 0 OCBOSHUIO 00SA3aTEIILHOTO COJICPIKAaHMUs, YCTAHOBICHHOTO TaHHOW
MIpUMEpPHON padoUeii MporpaMMOi, BBIIEISIIOT: OCBOCHHBIE 00YJalONUMICS HaydHBIC 3HAHUS, YMEHHS U CIIOCOOBI
JeHCTBHA, crielMMUUISCKUE IS TPEIMETHON 001acTH « X UM, BUABI ISATSIBHOCTH I10

MOJTy4YE€HUIO HOBOTO 3HAHWSI, €r0 MHTEPIPETAINH, IPe0OPa30BaHAIO0 U IPUMEHEHHIO B PA3IMIHBIX YIEOHBIX H
HOBBIX CUTYaIIUAX

[IpenmMeTHbIE pe3yabTaThl IPEICTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS CIEAYIOLTNX
YMEHUU:

1) packpvieamb cmblci OCHOBHBIX XMMUYECKUX TIOHSITUN: XUMUYECKHUI AJIEMEHT, aTOM, MOJICKYJIa, UOH,
KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPULIATEILHOCTD, CTETIEHD
OKHCJICHUS, XUMUYECKasi peaKiMsl, XUMHUUECKas CBS3b, TEIJIOBOM 3P HEKT peakiiu, MOJIb, MOJIIPHBINA 00BEM,
PacTBOP; AIEKTPOIUTHI, HEITEKTPOIUTHI, IEKTPOIUTUYECKAS JUCCOIMALIUS, PEAKIIMA HOHHOTO OOMEHa,
KaTajan3aTop, XMMUYeCKoe paBHOBECHE, OOpaTUMbIe U HeOOpaTUMbIE PEeaKIIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJIJIOTPOIINS,
amM(pOTepHOCTh, XUMUYECKas CBSA3b (KOBAJCHTHASI, MOHHASI, METAINTMNYECKasl ), KpUCTAJUTHYECKas PeIéTKa,
KOppO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKOHN peaKuy, PEAeIbHO JOMYCTUMAasi KOHIIEHTPALHs
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHITHH (CM. T1. 1) M IPUMEHSITh 3TU TOHSITUS
IIPU OMUCAHHUM BEIECTB U UX MPEBPAIICHUL;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHHS ()OPMYJT BEILIECTB M YPABHEHUH XMMHUUECKHX
peaKIuii;

4) onpedensimb BaJCHTHOCTb M CTCIICHb OKMCIICHUS XMMUYECKUX 3JICMEHTOB B COCJIMHEHHSIX PA3JIMYHOIO
COCTaBa; MPHUHA/IEKHOCTh BEIECTB K ONpeAeNEHHOMY KJIacCy COSAMHEHUI 10 popMysiaM; BUA XUMHUYECKON
CBSI3M (KOBaJIEHTHAs, MOHHAS, METAJUIMUECKAasl) B HEOPraHUUECKUX COESANHEHUSIX; 3apsi/l HOHA 110 XUMUYECKOU
bopmyIie; xapakTep cpeibl B BOAHBIX PACTBOpaX HEOPraHMUECKUX COCMHEHUH, TUI KPUCTAJUINYECKON
PELIETKU KOHKPETHOIO BEIIECTBA;

5) packpwisamo cmuica Tlepuoanueckoro 3akoHa JI. . MenieseeBa u 1eMOHCTPUPOBAThH €0 TOHUMaHHE:
OIMCBIBATh U XapaKTepu3oBaTh Tabanunyro hopmy [lepronndeckoit cucTeMbl XUMUYECKUX IEMEHTOB:
pa3nuyaTh NOHATUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJbLIIME IEPUO/IbI; COOTHOCUTH 0003HaUEHHsI, KOTOPbIEe HMEIOTCS B IEPUOINYECKOM TabIuIe, C YUCIOBBIMU
XapaKTepUCTHUKAaMU CTPOECHHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3aps siipa, 001iiee 4ucio
3JIEKTPOHOB U pacHpeieNIeHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00II1Ee 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIUHEHHH B Mpeenax MajblX MEpHOJI0B U IIaBHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XAMUYECKHE JICMEHTBI; HEOPTAaHUYECKUE BEIIECTBA; XUMUUECKHE PeaKIuu (110
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEIJIOBOMY 3P QEKTY, 10 U3MEHEHHUIO CTENEeHEeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzo6ams (ONMCHIBATh) OOIIUE U CTICIIM(PUIECKUE XMMUYECKHE CBOWCTBA POCTHIX U CI0XKHBIX
BELIECTB, MOATBEPK/1as OMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUUYECKHUX PEAKIIM;

8) cocmaensime ypaBHEHHS dIICKTPOIUTUUCCKON TUCCOIUAIIMN KUCIIOT, IIETOYeH U COJIeit; MOTHBIC U
COKpaIllEHHbIE YPaBHEHUS peakIii HOHHOTO 0OMEeHa; YpaBHEHUS peaKIfii, HOATBEPKIAOIINX



CYILIECTBOBAHNE T'€HETUYECKON CBSI3M MEXAY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

9) packpwisams cyuwHOCHb OKUCIATEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUIT TOCPEACTBOM COCTABICHUS
ANIEKTPOHHOTO OallaHCa 3TUX PEaKIInii;

10) npoenozuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOKHOCTH ITPOTEKAHHSI
XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

11) ebiuucisimes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BEIIECTB; MACCOBYIO JIOJIO
XMUMHYECKOT0 3JIEMEHTA 10 (OpPMYJIe COSAMHEHUS; MACCOBYIO JIONIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaKkiuu;

12) credoeams npaBuiIaM MOJIb30BaHUS XUMHYECKOH MOCY/I0H 1 JIaOOPAaTOPHBIM 000PYI0OBaHHEM, a TAKKE
npaBmiiaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMH I10 BBIITOJIHEHUIO J1a00paTOPHBIX

XMMHUYECKHUX ONbITOB I10 MTOJIy4eHHI0 U COOUPAHUI0 ra3006pa3HbIX BellecTB (aMMHUaKa U yTrJ1eKUCJI0To rasa);

13) npoBOAUTH peakLuy, NOATBepPKAAIOIHe KaueCTBEHHbIN COCTaB Pa3/IMYHbIX BEL|eCTB:
pacrno3HaBaTh OMbITHBLIM NYTEM XJ0PU/-, OPOMUJ-, UOUA-, KAPOOHAT-, pocdaT-, CUIUKAT-, CyIbdaT-,
TUPOKCU/-MOHbBI, KATUOHBI aMMOHHUS M MOHBI U3YYEHHbBIX METAJIJIOB, IPHUCYTCTBYIOIHE B BOJHBIX pacTBOpax
HeopraHHWYeCKHX BellecTB;

14) npUMeHSTb OCHOBHbIE OllepPaLu MbICJUTETbHON eI TEJIbHOCTH — aHa/IU3 U CUHTE3, CDaBHEHHUE,
060611eHUe, CUCTEMATHU3ALMI0, BbIsSIBJIEHME NPUYUHHO-CJIeICTBEHHBIX CBSI3el — JIJIs1 U3y4YeHUs] CBOUCTB
BellleCTB U XUMHYEeCKUX PeaKliii; eCTeCTBEHHO-Hay4YHble MeTO/bl [I03HaHUs — HaOJII0/leH1e, U3MePEeHHUE,
MO/leJIMPOBaHUe, IKCIIEPUMEHT (peasibHbIN U MbICJIEHHBIN).






TEMATHYECKOE IINTAHUPOBAHUME

Ne HaumeHoBaHuUe pa3esioB U TeM KosimuectBo yacos Jarta Buabl gesiTe1IbHOCTH Bunpl, DJIeKTPOHHBIE
n/m NMPOrpaMMbl H3YYeHHSs dhopmpbl *
BCEro | KOHTPOJIbH| MpaKTHYeC KOHTPOJIs

ble paboThbI| KHe PadoThl

Paspen 1. BemecTBo 1 XMMHYeCKHe peaKIHH

1.1 IoBTOpeHue M yriryd/1eHne 3HAHUI 5 0 0 06.09.2022 | Knaccu VYerHbli IIC, ,Tabmuisr
OCHOBHBIX Pa3/eJioB Kypca 8 15.09.2022 | ¢unupo 0IIpoc;
KJacca BaTh U

1.2. OCHOBHbIE 3aKOHOMEPHOCTH 4 0 0 20.09.2022 | Knaccuduuupopatsb VerHbIi Tabunup!
XHMHYECKHX PeaKiuii 04.10.2022 | XMMHYECKHE PEaKLUH 0| ompoc;

Pa3IHYHBIM IPU3HAKAM;

13. DJIeKTpoIHTHYeCcKasI 8 1 2 06.10.2022 | CocraBisiTh KonrpospHast O6opynosa
nucconuanus. XuMuyecKue 11.11.2022 | ypaBHeHust pabora; HUS,
peaKiuu B pacTBopax JIACCOTIHAIIIN I[MpakTuyeckas Mertoputec

KHUCJIOT, IICJIOYeH pabora; Kas
1 COIEi, OJHbBIE nuTepaTypa

U COKpaIEHHbIE

Hroro no paszzeny 17

Pa3nen 2. HemeTa/sibl M MX COeTHHEHMSI

2.1 O0mas xapaKkTepHCTHKA 4 0 1 15.11.2022 | XapakTepu3oBaTh VYerubiit Tabmue!
XHUMHYecKHnx dieMentoB VIIA- 24.11.2022 | dusuueckue n omnpoc;
rpynmnsl. ['anorensr XHMHYECKHE

2.2. O61mas xapaKTepuCTHKA 5 0 1 29.11.2022 | Xapaxrepu3oBa Verublit Ic
XHMHYECKHX dJieMenToB VIA- 13.12.2022 | b dusnyeckue ompoc;
rpynnbl. Cepa u eé coeanHeHust U XUMHYECKHE

2.3. O0mas xapaKkTepHCTHKA 7 0 1 15.12.2022 | Xapaktepu3oBaTh IuceMeHHBIH Ic
XHMHYECKHX 3J1eMeHTOB VA- 12.01.2023 | dusuueckue u KOHTPOIIb;
rpynmnsi. A30T, ocdop U ux XUMHYECKHE CBOICTBA
COeNHHEeHHs HPOCTBIX BEIIECTB a30Ta

24, Oo6uasi XapaKTepuCTHKA 8 1 1 17.01.2023 | XapakrepuzoBarh KonTtponsHas Ic
XHMHYECKHUX 3J1eMeHTOB |VA- 09.02.2023 | dhusuyeckue u pabora;
rpynmsl. XHUMHYecKHe cBoiicTBa | IIpakTiueckast
Yriepon u KpeMHHIE H UX MIPOCTEIX BELIECTB pabora;
COeMHEeHHs yIIIeposia ¥ KPEeMHHUS 1

Hroro no paszuerny 24

Paznen 3. Mera/libl M UX COeMHEHHUS

3.1 Obuue cBOiicTBAa METAIIOB 4 0 0 14.02.2023 | XapakTepu3oBaTh YerHblit Tabauupl
28.02.2023 | cTpoeHHE METAIIOB, orpoc;

nfrmua dusunacvua u

3.2 Baskueiilme MeTALIBI U UX 16 1 1 02.03.2023 | XapakTepu3oBath KonTtponsHas Komeximu, Tabmuiy

CoeMHeHHs 16.05.2023 | dusnueckue u pabora; Bl
XuMHUecKue cBoiictBa | ITpakTuyeckast
TIPOCTHIX BEIIECTB pabora;
Hroro 1o pazneny: 20

Pasaen 4. XumMus U OKpyKawuiasa cpeaa

4.1. BelecTBa M MaTepuasbl B XKU3HU (3 0 0 18.05.2023 [XapakTepH30BaThb poJb[TecTHpOBaHHUE; CxeMbl
'JesI0BeKa 25.05.2023 [XMMHH B pa3TMYHBIX
cdepax AesTeNbHOCTH
HToro o pasaesny: 3
Pe3epBHOE BpeMsi 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME (68 3 7







INOYPOYHOE IINTAHUPOBAHUE

WCIIOJIb30BaHUEM METOIa
3JIEKTPOHHOTO OaaHca.

Ne | Tema ypoka KoanuecTBo yacoB Jdara Buasbi, popmbl
n/n H3y4YeHHUs | KOHTPOJIA
BCEr0 | KOHTPOJIbHBIE | IPAKTHYECKHE
padoThI padoThbI

1. |II3 ulICOM.CtpoecHue aToMOB 1 0 0 06.09.2022 | YcTHBI# ompoc;

2. | 3aKOHOMEPHOCTH B M3MECHEHUH 1 0 0 08.09.2022 | [TnceMeHHEIIT
CBOMCTB XMMHUYECKUX DIIEMEHTOB KOHTPOJIb;
TIEPBBIX TPEX MEPUOAOB
KaJIvsl, KaJbIUs

3. | Ctpoenwue BelecTBa: BUIBI 1 0 0 13.09.2022 | YcrHbIi onpoc;
XUMHUYECKOM CBsI3U. THUMBI
KPUCTAJUTMYECKUX PEMETOK

4. | Kinaccudukaiis 1 HOMEHKIATypa 1 0 0 15.09.2022 | YcrHsIit ompoc;
HEOPraHUYEeCKUX
BellecTB. XUMHYECKHE CBOMCTBA
BEILECTB OTHOCAIIUXCS K
pa3IuYHBIM KJilaccaM. ['eHeTndeckas
CBSA3b.

5. | Krnaccupukauuss XUMHUYECKHUX 1 0 0 20.09.2022 | ITucpmeHHBIi
peakuwmii. TermoBo#t 3 dekt KOHTPOIIB;
XUMHYecKuX peakuuil. CKopocTb
XUMHYECKUX PEaKIU.

6. |IIpaktuueckas padota 1 .M3yuyenue 1 0 1 22.09.2022 | [TpakTryeckas
BITUSTHUSI YCIIOBHUI MTPOBEICHHUS paborTa;
peaxkuuii Ha €€ CKOPOCTb.

7. |Ilonarus 06 0OpaTUMBIX U 1 0 0 27.09.2022 | ITucbMeHHBII
HEOOPATUMBIX XUMHUYECKUX KOHTPOJIb;
peaknusx. [IoHSITHE 0 XUMUYECKOM
paBHOBecuHd. DaKTOPHI ,BIUSIOIINE HA
CKOPOCTh XMMUYECKHX PEAKIUi 1
[IOJIOKEHHUE XMUMUUYECKOTO
paBHOBECHS.

8. | OKuCIUTENBHO- BOCCTAHOBUTENBHBIE | 1 0 0 29.09.2022 | ITucbMeHHBII
PCaKIINH. KOHTPOJIb;

9. | CocraBieHuEe OKHMCIUTEIBHO- 1 0 0 04.10.2022 | [TucbMeHHBIN
BOCCTAHOBHUTEJIbHBIX PEaKIUl C KOHTPOJIb;




10. | Teopust 21K TPOIUTHYECKOI 06.10.2022 | ITucsmeHHBIH
IUCCOLUANINN DIEKTPOIUTH U KOHTPOJIb;
HERNIEKTPOIHUTHI. KaTHOHBI 1 aHUOHBL.

MexaHN3M AUCCOIMANNH BEIIECTB C
Pa3INYHBIMU BHIAMH XUMHUYECKON
CBSI3H.

11. | Crentenp muccommanun. CUIbHBIE 11.10.2022 | [TucsMeHHBIN
U cia0ble 3JEKTPOIHTHI. KOHTPOJIB;

12. | PeakuuuuoHHOro oOMeHa. 14.10.2022 | CamooLeHKa ¢
Vcnosus npotekanus. [TosHbie HCHOJIb30BAHHC

i M«OTIEeHOYHOTO
COKpam¢HHbIE MOHHBIC YPAaBHEHUS
p Hlv yp JCTaY;
peaxiuii.

13. | CoiicTBa KHCIIOT .0OCHOBaHUil U 18.10.2022 | TTucbMeHHBIH
colleil B CBETE MPeICTaBIeHUI 00 KOHTpOJIb;
ANEKTPOTUTHIECKON THCCONNAIIHN.

14. | KauecTBeHHbIE peaKkIK Ha HOHBI 21.10.2022 | YcTHBIi ompoc;

15. | TToHsiTHE O TUAPOTU3E CONCH. 25.10.2022 | [TucsMeHHBI#H

KOHTPOJIB;

16. | [Ipaktuueckas pabdora [IpakTudeckas 28.10.2022 | ITpakTHuecKas
pabora 2. Pemenue pabora;
SKCMIEPUMEHTAIBHBIX 3a/1a4 110
Teme: CBolicTBa KHCIIOT, OCHOBAaHUH
U COJIEM KaK 3JIEKTPOJIUTOB.

17. | KontponbHas pabota 1 1o Temam: 10.11.2022 | KonTponbHas
OCHOBHBIE 3aKOHOMEPHOCTH pabora;
XHUMHUYECKUX
peakumii. DIeKTpoIuTHYecKas
JMCCOLIUAIINS.

18. | O0mas xapakTepuCTHKA TaJOT'CHOB. 15.11.2022 | YcrHBIi onpoc;
Oco0eHHOCTH CTPOCHHS aTOMOB
,XapaKTEePHBIE CTENICHN OKUCIICHUSI.

Crpoenue u ¢pusznveckue cBoicTBa
MPOCTHIX BEUIECTB-TAIOTCHOB.

19. | Xnoposonopon. 17.11.2022 | YctHBIi onpoc;

20. | Consinasi KuCiI0Ta XUMHYICCKHE 22.11.2022 | ITucsMeHHBIIH
CBOWCTBA, MOJIy4YEeHUE ,lIPUMEHEHHE. KOHTPOJIb;

21. | [Ipaktuueckas padora 3.I1omyueHue 24.11.2022 | [TpakTuyeckas
COJISTHOW KUCIIOTHI ¥ H3YUECHHE €TO pabora;

CBOIICTB.




22.

OO6mIas XxapakTepucTHKa JICMEHTOB
6a rpynmel. OCOOCHHOCTH CTPOCHUS
aTOMOB ,XapaKkTepHbIC CTEIICHH
okucnenus. Ctpoenue u GpuznyecKue
CBOWCTBa MPOCTHIX BELIECTB-
KHCIIOPOJA U CePBl. AJIOTPOTTHBIE
MoauQuKanuy . XUMHUIECKHe
CBOICTBA CEPBI.

29.11.2022

YcTHBIN onpoc;

23.

CepoBoaopo, CTpOeHHE, GU3HIECKHE
U XUMUYECKHEe CBOMCTRBA.

01.12.2022

YcTHBII 0npoc;

24.

OKCHuABI CepHI.

06.12.2022

YcTHbIlM onpoc;

25.

Cepnas xucnora. [lonyuenue
,pusnueckre n XuMHIECKUe
CBOICTBa.

08.12.2022

CaMooI1IeHKa ¢
UCIT0JIb30BaHUE
M«OLEHOYHOTO
JIACTaR;

26.

[IpakTrueckas padora 4 Pemenue
JKCTIEpUMEHTANBHBIX 33/1a4 10
teme: Kucnopon u cepa.

13.12.2022

[IpakTruueckas
pabora;

27.

OO01mas xapakTepucTruka 5a

rpynnsl. CTpoeHue

aTOMOB, XapaKTepHbIE CTEIICHH
OKHCIEHHS. A30T ,paclipoCTpaHEHHUE B
npupoje, pusnueckue 1 XUMHYECKHUE
CBOICTBa.

15.12.2022

VYcrHbll onpoc;

28.

A30T, paclipocTpaHeHUE B
npupoje, pu3nuecKkue 1 XUMHYECKUE
CBOWCTBA, MOJIyYCHUE U MPUMCHEHHUE.

20.12.2022

YcerHBI onpoc;

29.

[Ipaktrueckas pabora 5.I1onyuenue
aMMMAaKa U U3yYEHHE €r0 CBOMCTB.

22.12.2022

[IpakTuueckas
paborTa;

30.

Cout aMMOHUS, UX QU3UIECKUE U
XUMHYECKHUE

CBOWCTBA, IPUMEHEHHE.
KauecTBeHnHas peakuys Ha HOH
aMMOHHUSL.

27.12.2022

YcerHBI onpoc;

31.

A3OTHas KHCIOTa ,e€ MOJTyIeHHE
.(1)I/I3I/IT-IGCKI/IG U XUMHUYECCKHUEC
CBOIICTBa.

29.12.2022

YcTHBIN onpoc;

32.

Hcnonp3oBanue coneil aMMOHUS B
KadeCcTBEe MUHEPAIBHBIX YIAOOPEHHI.

10.01.2023

YcTHBIN onpoc;




33.

docdop, Mmogudukanmy,
(usnYecKe U XUMUIECKHE
cBoiicTBa. Oxcupg

docdopa 5.DochopHas

KUCJIOTa. (pU3HYECKUE U
XUMHYECKUE CBOHCTBA ,MTOTyUeHHE.

12.01.2023

YCTHBIN 0O1poC;

34.

Yriepof, aJlJloTpOIHbIe

Mo upUKaLUK, pacIpoCcTpaHeHUE B
npupoe, usnyeckue U XMMHUYeCcKUe
CBOMCTBA.

17.01.2023

[TucbMeHHBIN
KOHTPOJIb

35.

Ancopbuus. Kpyropopot yrJyiepoza B
npupoje. OKcUAbI yriaepoja, ux
dbusnyeckue U XUMHUYECKUE CBOMCTBA
,/IeICTBHE Ha >KHUBbIe

OpraHv3MBbl, IOJyYeHUE U
nprMeHeHue. JKOJIOTUUECKUe
Mpo6JieMbl ,CBI3aHHBIE C OKCUOM
yrjepoaa 4;I'unoTresa ri106aabHOr0
[OTeIJIeHUsI KJIMMaTa; IapHUKOBbIN

AP dexT.

19.01.2023

YcTHBIN onpoc;

36.

[IpakTudeckas pa6oTta 6. [lonydyeHue
oKcuJa yriaepojia 4.u3yuyeHue ero
CBOWCTB, pacliO3HaBaHUe

KAanhoHATOR

=

24.01.2023

[IpakTHYecKas
paboTa;

37.

Yro/sipHas KMCJI0TA U €€ COJIH, UX
br3nyecKue U XUMUYecKue
CBOMCTBA, NOJIy4YeHUe U

MNUMEeHEeHUE

26.01.2023

YcTHBIN 01poc;

38.

Ka4yecTBeHHad peakuus Ha
Kap6oHaT-uOHBL Mcnosib3oBaHue
Kap60HATOB B OBITY, B
MeJUIMHe, IPOMBIIJIEHHOCTH U
CeJIbCKOM XO3AKCTBe.

31.01.2023

[TucbMeHHBINA
KOHTPOJIb

39.

[loHsTHE O 06 OpraHUYECKUX
BelllecTBax KakK 0 COeJJUHEeHUSX
yriepoza. KpemHui

02.02.2023

YcTHBIN onpoc;

40.

[loBTOpEHUE U 06006IIEHHE TEMBI
Yrieposa v KpeMHUH

07.02.2023

YcTHBIN onpoc;

41.

KoHTposibHas paboTa 2 1o TemMe
HemeTasibl.

09.02.2023

KoHTposibHas
paboTa;

42.

O611as XxapaKTepUCTHKA
MeTas10B. CTpoeHHe
MeTaJsl10B. MeTasinyeckast CBS3b.

14.02.2023

YcTHBIN 0npOC;




43. |0611Me crioco6bl MOMyYeHUs 1 16.02.2023 |YcTHBIN 0npoC;
MeTaJslJIOB.

44. [[loHATHE O KOPPO3UHU 1 21.02.2023 |[lucbMeHHBIN
MeTaJlJIOB, OCHOBHbIE CIIOCOObI KOHTpPOJIb
3aI[UThl UX OT KOPPO3UH. ;

45. |CryiaBbI M UX PUMEHEHHE B OBITY U |1 28.02.2023 | YcTHBIHN onpoc;
MPOMBIIIJIEHHOCTH.

46. |HaxoxJeHue MeTa/lJIOB B IpUpoJie U |1 02.03.2023 | YcTHBIM OnIpOC;
06111e CITOCOOBI MOJyYeHus.

47. XyvMuH4YecKuhe CBOMCTBA 1 07.03.2023 |[lucbMeHHBIN
MeTaJlJI0B.JJIEKTPOXUMHUYECKUU P, KOHTPOJIb
Hamnps >KeHUH MeTaJlJ0B. ;

48. DJIeKTPOXUMUYECKUH Psf, 1 09.03.2023 |[lucbMeHHBIN
Hanps:KeHUH MeTaJlJIOB. KOHTPOJIb

49. [[loHATHE O KOPPO3UU METAJIJIOB 1 14.03.2023 | [IucbMeHHbI#

KOHTPOJIb

50. |CniaBhbl. 1 16.03.2023 | YcTHBIN onpoc;

51. |IllesiouHbIe MeTAJIJIbI 1 21.03.2023 | TecTupoBaHuUE;

52. |®usuyeckre U XUMUYECKUE 1 04.04.2023 | [IlucbMeHHBIN
CBOMCTBA KOHTPOJIb

53. |lllesioyHO-3eMeIbHBIE METAJLIbI 1 06.04.2023 | YcTHBIN 0nIpOC;
CtpoeHue aroMoB .HaxoxzaeHue B
npUpoze.

54. |PemeHue 3aga4 1 11.04.2023 |[IucbMeHHbIH

KOHTPOJIb

55. PKécTkocTb BOJbI U CIIOCOOBI €€ 1 13.04.2023 |YcTHBIH onpoc;
yCTpaHeHMUs.

56. [[IpakTuueckas paboTta 6 XKécTkocTh (1 18.04.2023 |I[IpakTHyeckas
BO/IbI U CITIOCOOBI €€ yCTPaHEHUS. paboTa;

57. |Anmomunuii. [Tonoxenue B [ICIM 1 20.04.2023 |[lucbMeHHBIN
duznyeckre U XUMHUYECKHE KOHTPOJIb
CBOKMCTBa. ;

58. |AMGOTEPHOCTb OKCH/IOB U 1 25.04.2023 | [TucbMeHHBIN
FUAPOKCU/IOB aJIIOMUHUSL. KOHTPOJIb

59. [Keneso. [lonoxenue B I[1C. CTpoenue|l 27.04.2023 | YcTHBIM 0npOC;

aToma. Dusuueckue U XUMHUYECKUE
CBOMCTBaA.




60. |[OkcuZbl U TUAPOKCU/BI XKese3a 1 04.05.2023 |Camoo01eHKa C
LICII0JIb30BaHHUEM
«O11€HOYHOTrO0
JIHCTa»;
61. |Couukesie3a 2 u 3. 1 11.05.2023 | [IMcbMeHHBIN
KOHTPOJIb
62. |Pemenue 3ajay. 1 15.05.2023 |[IMcbMeHHbIH
KOHTPOJIb
63. |[IpakTuuyeckasi pabota 7.Pemenue |1 16.05.2023 |I[IpakTHuueckas
SKCIepUMMeHTAJbHbIX 33/a4 10 TEME. paboTa;
RQWHQI‘;‘IIID‘Q COANMMIAHATNIAG MATANMNNAR
64. |[[loBTOpeHUe U 06061IeHE IO TeMe |1 18.05.2023 |[TucbMeHHbI M
KOHTPOJIb
65. [KoHTpoJibHas paboTa o TeMe 1 23.05.2023 |KoHTpoJibHast
MeTaJLJbl. paboTa;
66. |HoBble MeTas/Ibl U 1 25.05.2023 | YcTHBIH ompoc;
TeXHOJIOTUU. XUMHUS U 3[J0POBbE.
67. |PesepBHOe BpeMd. OCHOBBI 1 26.05.2023 | TecTupoBaHUE;
AKOJIOTUYECKOM 6€3011aCHOCTH.
68. [PesepBHOe BpeMs. ['eHeTUYecKas 1 27.05.2023 | 3aueT;
CBSI3b MEX/ly MeTa/JIaMU U
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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