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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHHM OCHOBHOTO o0Omiero oOpa3zoBaHusi (yriyOJE€HHBIH YpPOBEHB)
COCTaBlieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHOMN
IporpaMMbl  OCHOBHOTO o0miero oOpaszoBanmsi, npenacraBieHHbix B ®I'OC OOO, ¢ ydetom
dbenepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

[Tporpamma no xumMuu pazpaboTaHa ¢ IeJIbI0 OKa3aHUs METOJNYECKON IOMOIIU YYUTEIIO B
co3iaHuu paboueil mporpamMmel 0 y4eOHOMY MpPEIMETY.

[IporpaMmma mo xumHuM Ja€T MpEeACTaBICHUE O ILENAX, OoO0mel cTparernu OOydeHHs,
BOCIIUTAaHUSI W pa3BUTHS OOydYaIOMIMXCS CPEACTBAMU Y4YeOHOrOo TIpeAMeTa, OIpenesieT
00s3aTenpHOe MPEIMETHOE COJIEpKaHUE, €ro CTPYKTYpy IO pa3zesiaM u TeMaM, pacrpeaesieHue
10 KJ1accaM, PEeKOMEH IyeMYIO MTOCIIeI0BAaTEIbHOCTh U3YUEHHS XMMUH C YIETOM MEKITPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKM Y4YeOHOro mpoIecca, BO3PACTHBIX OCOOEHHOCTEH
oOydJaromuxcsi. B mporpaMMe 1Mo XMMHH YYHTHIBAIOTCS BO3MOXXHOCTH yYEOHOTO IMpEaAMETa B
peanu3anuyu TPeOOBaHUN K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM MU HPEIMETHBIM
pe3ynpTaraM oOydeHHss W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIHHOMN
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepiKaHusl.

W3yueHne XMMUU Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS OPHUEHTHPOBAHO Ha
OOIIEKYJIbTYpPHYIO  TMOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHPOB, Pa3BUTHS WHTEIUICKTYAIBHBIX CIIOCOOHOCTEH M HHTEPECOB OOYYaroImIuXcs, Ha
poJoHKeHHe 00yUYeHUs Ha YPOBHE Cpe/IHero o0Iiero oopa3oBaHus.

3HaHUE XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
MPEJICTAaBICHUI O MAaTepUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMHUpPYEMble XUMUEH
MIPEJICTABJICHHSI O TIPEBPAIICHUSX YHEPTHH U BEIICCTB B MPUPOJIE, O MY TAX PEIICHUS II00ATEHBIX

npobieM  yCTOWYMBOIO  pa3BUTHS ~ 4YEJIOBEYECTBA  —  CBHIPbEBOM,  HHEPreTHUYECKOM,
IPOJOBOJILCTBEHHOW  MpoOseM, MpoOJeMbl  3KOJOTMYECKOW  0e30MacHOCTH, MIpobiieM
3/IpaBOOXPAaHEHHUSL.

N3ydenue xumun:

CIOCOOCTBYET peann3aliii BO3SMOXKHOCTEH JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPBI
JUYHOCTH 00yYaromuxcs, ux oomiei u (yHKIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HaBBIKOB HMX  CAMOCTOSATENIBHON  y4eOHOW  JEATENBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM IJKU3HHU, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHT CO crienu(PUKON HAYYHOTO MBIIIICHUS, 3aKIa[bIBAET OCHOBBI IIPEJCTABICHUN O
€MHCTBE MPUPOJBI U YEJIOBEKA, SBJSETCS KIIOUYEBBIM 3TAllOM B (POPMUPOBAHUU €CTECTBEHHO-
HAYYHOUW IPaMOTHOCTH O0yUaIOIUXCS,;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyyJaronuxcs.

JlanHble HampaBiieHUs B OOyYEHHU XUMHUHU 00ECMEeYMBAIOTCS CHEIUGUKON CcolepiKaHus
npeaMeTa, KOTOPbI SIBISETCS MEeAarornyecky aJanTHPOBAHHBIM OTPaXEHHUEM OIPEEICHHOTO
JTama pa3BUTUS XHUMHUH.

VYriyOonéHHblid Kypc XMMHHM OCHOBHOTO OOIIero oOpa3oBaHMsi OpUEHTHPOBAH HA OCBOEHHUE
00y4JalOIIMMHUCS CHCTEMBI MEPBOHAYATBHBIX MOHSATHUI XUMHUHU, OCHOB HEOPTaHMYECKON XUMUH,
OCHOBOIOJIATAIOIIUX MPEJICTaBICHUA OOIe XUMHUM UM OTAEIbHBIX 3HAYUMBIX TOHSATHUI
OPraHU4YeCKON XUMHH.

CrtpykTypa coiepxaHusl NMPOrpaMMbl MO XMMHH c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoaa K e€ uayuyeHuro. CoaepiaHue CKJIAJAbIBAETCA W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI



OpPraHU30BaHbl 110 MPUHIIMILY IOCIEAOBATENBHOIO PAa3BUTUS 3HAHUN HA OCHOBE TECOPETHUYECKHUX
IIPEJICTaBICHUN PaA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHU;

YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

NpeCTaBICHUN 00 3JIEKTPOTUTHUYECKON AUCCOLMAIIMY BEIIECTB B PaCTBOPAX;

0 XMMHUYECKON KHHETUKE U TEPMOJAUHAMHUKE.

B ocHOBy TeopeTMyecKMX 3HAHMW TIOJOXKEHbI ASMIHPUYECKHA TOJTYYECHHBIE (DaKTHI.
Teopernueckne 3HaHMS Pa3BUBAIOTCSA IOCIENOBATEIBHO OT OJHOTO YPOBHS K JPYroMy U
00eCTeynBar0T 00y4arOIUMCs BO3MOKHOCTb OOBSICHITh U MPOTHO3UPOBATH CBOMCTBA, CTPOCHUE
1 00J1aCTH IPAKTUYECKOI0 IPUMEHEHUS U3yYaeMbIX BEILIECTB.

OcBoeHue copepxKaHus IPOrpaMMBbl 110 XUMUHU IIPOUCXOIUT C UCIOIb30BAaHUEM 3HAHUH U3
paHee M3Y4YEHHBIX Y4eOHBIX MPEAMETOB: OKpPYKAIOLIMKA MHp, Ouonorus, (usuka, MaremaTuka,
reorpausi, TEXHOJIOTHsl, UCTOPUSL.

[Iporpamma ocHOBHOro o00mIero oOpazoBaHus N0 XUMHUU (YTIIyONEHHBIA YpPOBEHbD)
OPUEHTHPOBaHAa Ha COXpaHEHHWE (YHIAMEHTAIFHOTO XapakTepa o0pa3oBaHHsA, CIEUU(PUKA
y4eOHOro IpeMeTa U o0ecreueHue yCIeuHOro 00y4eHus Ha ClIeAyIOLIeM YPOBHE 00pa30BaHMsL.
B nporpamme o xumuu peanusyeTcsl pa3BUBaroIlas U NPaKTHUECKas HalPaBJIE€HHOCTb 00y4eHuUs
XUMHUH, TuddepeHnmanus o0yueHusl, BKIoUYaromas npouibHyo MOAr0TOBKY 00y4arolmxcs u
MOCIIEAYIOIIEE CAMOOTIPEICIICHHE B BEIOOPE HAMPaBIICHUSI O0yUeHUS B IPOPHIBHBIX KJIaccax.

VYriny6néHHoe H3ydyeHHE XUMHUHM CIIOCOOCTBYET peayn3alud 3afad MpodeccHOHaTbHON
OpUEHTAIlMM W HANpaBJIEHO Ha TMPEIOCTABICHHWE BO3MOXKHOCTH KaXXJIOMy OOyYaromemycs
IPOSIBUTh CBOM HMHTEJUIEKTYaJbHbIE M TBOPYECKHE CIOCOOHOCTH NpPU H3YyYEHUH Y4eOHOro
npeaMeTa, HEOOXOIWMBbIE Uil TPOJOJDKEHHsS o0pa3oBaHUs H JalIbHEHIIEH TPyJAOBOH
JEATEIBHOCTH.

[Tporpamma no xumuu (yriayOn€HHBIN ypOBEHb) NMpeAHA3HAUYEHA JUIs HCIONb30BaHUS B
0o0pa30oBaTeNbHBIX  OpPraHU3alMsAX, peaIM3yIoUMX nporpaMMmbsl  auddepeHnnpoBaHHOTO
(yriy6néHHoro, npopuIbHOT0) U3Y4YEHUS OTAENBbHBIX Y4eOHBIX IPEAMETOB HA YPOBHE OCHOBHOTO
o011ero oopa3oBaHus.

OO6pa3oBarenbHble (YHKIUN XUMHUH, U3y4aeMOl Ha YIJIyOJIEHHOM YPOBHE, PEaTU3yIOTCS B
nporecce (GOPMHPOBAHUS 3HAHUI OCHOB XMMMYECKOH HAyKM KakK OO0JIaCTHM COBPEMEHHOI'O
€CTECTBO3HAHMUS, 00JACTH MPAKTUYECKOW NEATEJbHOCTH YEIOBEKAa U OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KyJbTyphl. 3ajgadya y4yeOHOro MpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSITHUM, 3aKOHOB U TEOPETUUYECKUX IOIOKEHHH,
JOCTYIIHBIX 000OLIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, S3bIka HayKH, B TNPHOOIIEHUH K
Hay4YHBIM METOJIaM MO3HAHUS IPU N3YUYEHUHU BEIIECTB U XUMUYECKUX peakiuil, popMUpoBaHUH U
Pa3sBUTHU MO3HABATEJIBHBIX YMEHHMH U CIIOCOOOB JAEATENBHOCTH M HUX NMPHUMEHEHHH B y4eOHO-
MO3HABATEJILHON U yuyeOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil OE30MaCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KHU3HU.

[lenn wu3ydeHUs XUMUU OTpaarOT HANpPABIEHHOCTh OOy4YyeHUS Ha pa3BUTUE U
CaMOpPa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIIEKTa U 00N KyJIbTYpHI.

W3ydyeHne XMMHUH HaIllpaBJIEHO HAa JOCTHKEHHUE CIEAYIOLIUX LETeH:

dbopMHpOBaHHE HMHTEIEKTYaJbHO Pa3BUTOM JMYHOCTH, TOTOBOH K €amM0o0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

(opMHpOBAaHNE CHUCTEMBl XMMHMUYECKMX 3HAHMH KaK KOMIIOHEHTa €CTECTBEHHO-Hay4YHOH
KapTUHBl MHpa, KaK OCHOBBI Il IOHUMaHUS XMUMHUYECKOM CTOPOHBI SIBIEHHH OKPY>KAIOILErO
MHPA, OCBOCHUE S3bIKa HAYKH;

npuoOuieHne o0yJaromuxcs K caMOCTOATENbHOM 1M03HABATEILHON M MCCIIEI0BATENbCKOM
NESITEeIbHOCTH, K HAy4YHbIM METOJaM II03HaHMs, (HOpPMUPOBAaHME MOTHUBALMM M pa3BUTHE
CHOCOOHOCTEH K H3YUYEHUIO XUMUH,



dbopmupoBaHre 00IIEeH (PYHKIIMOHATHPHOM M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
qHCIIe YMEHHUIM OOBACHATH U OLICHUBATh SIBICHUS OKPY>KAIOLIET0 MUPA, UCIIOJIb3YS 3HAHUS U OTIBIT,
HOJyYEHHbIE IIPU U3YyYEHUM XMMHUH, NPUMEHATh UX NPHU PEIIEHUH IPoOJeM B MOBCEIHEBHOM
YKU3HU U TPYI0BOM JIEATEIbHOCTH;

pasBuTHE y OOy4aloIIMXCs HHTEpeca K H3YyUYEHUI0 XUMHM U cdepam IesTeIbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOWIETO MPOGWIs U
HalpaBJIEHHOCTH JaJIbHEHIIIEro 00y4YeHus;

OCO3HAHHME LEHHOCTU XMMMUYECKMX 3HAHUH B KU3HU YEJIOBEKA, IIOBBIIICHHE YpPOBHS
9KOJIOTUYECKOH KyJIbTyphl, HENPUITHE JEHCTBUH, NMPUHOCIIIUX Bpel OKpyXarolled cpene u
3710pOBBIO JIIOJCH;

npruoOpeTeHne oOydaroUIMMHUCS OIbITa CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI), HEOOXOAMMBIX JIJIs1 pa3IMYHBIX BUOB JACATEIbHOCTH.

Ha yrny6nénnoe nzydyenue yuedHoro npeamera «Xumush» orBoautcs 102 yaca B 8 kiaccax (3
gyaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA
8 KVIACC

ITepBoHayajbHbIC XMMHYECKHE IOHATHSA

XuMusl — BakHas 00JIacTh €CTECTBO3HAHUS W NPAKTUUYECKOH JEATEIBHOCTH YEJIOBEKA.
[Tpeamer xumuu. Posb xuMuu B xu3HH uesoBeka. Kpatkue cBeaeHus 00 HCTOPUM BOZHUKHOBEHUS
U Pa3BUTHS XMMHU. XUMHS B cUcTeMe HayK. Tena u BemectBa. @U3NYECKUE M XUMUYECKUE
CBOMCTBA BEHICCTB. ATrperarHble COCTOSHHUSA BellecTB. [loHATHE O TEOpEeTHYECKUX U
AMIMPUYECKUX METOJIaX II03HAHUS B €CTECTBEHHBIX Haykax. IlpencraBieHuss o HaydyHOM
IIO3HAHUU Ha SMIIUPUYECKOM YpPOBHE: HAOJIOCHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJCIIMPOBAHHE,
BeIumcieHue. [IpencTaBieHus 0 HayYHOM [MO3HAHWU HA TEOPETHYECKOM YPOBHE: HAy4YHbIE (DAKTHI,
npobiema, TUIIoTe3a, TEOpus, 3aKOH.

A3p1k xumud. VICTOYHUKY XUMHYECKON HH(pOpMAIIHH.

[Tonsatne o mMeronax paboThl ¢ XMMHUYECKMMHU BeuiecTBamMu. OOOpy/0BaHHE HIKOJIbHOM
XuMU4eckou aboparopun. [IpaBuna Ge3omacHoro oOpameHus ¢ BeIEeCcTBaMH U JIabopaTOpPHBIM
00opy0BaHUEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbie cMecu: BO3IyX, HPHUPOJHBIN Tra3, HEQTh,
IIPUPOJHBIE BOJABI, FOPHBIE MOPOJALI U MUHepaibl. [IOHATHE O TOMOIEHHBIX M TI'E€TEPOTEHHBIX
cMmecsx. CriocoObl pazaenenus cmeceil. OuncTka BEIiecTB.

BemectBa m XuMuyeckue peakuud. ATOMBI M MOJIEKYJbl. XHMHYECKHE 3JIEMEHTHI.
CuMBOJIBI XUMHYECKUX 371€MEHTOB. [IpocThie M CiloXKHBIE BellecTBAa. MeTauibl U HeMeTalIbl.
BemecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

Xumunueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocTaBa BemecTB. OnpesesieHle BaJICHTHOCTH 3JIEMEHTOB 10 (opMysiaM OMHAPHBIX COETUHEHUI
U cocTaBiieHHe (opMyJsl OMHAPHBIX COEAMHEHUH MO BAJIEHTHOCTHU JIEMEHTOB. OTHOCHUTEIbHAs
aToMHas macca. OTHOCUTENIbHAS MOJIEKYJIIpHast Macca. MaccoBast 1011 XUMAYECKOTO JIEMEHTa
B coenquHeHuu. Haxoxxaenue npocreiiieil popmysasl BEIECTBA [0 MACCOBBIM JIOJISIM JIEMEHTOB.

KonnuecTso BemecTsa. Moib. MoisipHas Macca. B3anMocBsI3b KOJIMUECTBA, MACChI ¥ YK CIIa
CTPYKTYpPHBIX €IMHHUI] BemlecTBa. Pacuersl no GpopmyiaM XUMUYECKUX coeluHeHuil. MoinspHas
Macca CMeCH BellecTB. MosbHas 10JI1 XMMUYECKOTO 3JEMEHTAa B coeluHeHuu. Haxoxnenue
npocrteiiien (opMyIibl BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@u3nyecKkue U XUMHUYECKHE SBICHMs. XMMHMUYECKas peaklus W €€ NpPU3HAKU. Y CIIOBUSA
MIPOTEKAHUS XUMUYECKUX PEaKIMi. 3aKOH COXPAHEHUS MACChl BEIECTB. ATOMHO-MOJIEKYJIIpHAs
Teopus. XKusss u nesrenbHocTh M.B. JJomoHocOBa. XuMmnuueckne ypaBHeHHsI. TUIIBI XUMHUYECKHX
peaknuii (COCMMHEHMs, PA3TOKEHHUs, 3aMelleHus, oOmeHa). PacueTsl 1O XUMHYECKHUM
YPaBHEHUSIM.

DKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJIEHUM. 3HAKOMCTBO C XUMHUYECKOU MOCYI0H,
C IpaBUJIaMU paboTHI B TaOOPAaTOPHH U IpUEeMaMy 0OpaleHus ¢ 1a00paTOpHEIM 000PYA0BaHUEM.
Wzydenue u onucanue GpuU3NUeCKUX CBONCTB 00pa3lioB HEOPraHMUYECKHUX BELIECTB — METAJIOB U
HemertaiioB. HaOmonenue ¢usnueckux (IiaBieHHe BOCKa, TastHUE JIbJa, pPacTHpaHUE caxapa B
CTYIIKe, KHTIEHHE M KOHJAEHCAIUs BObl) U XMMUUYECKUX (TOpEeHHEe CBEYH, MPOKaIMBAaHUE MEIHOMN
IIPOBOJIOKH, B3aUMOJIEHCTBUE COABI WJIM MEJIA C COJITHOM KHMCIOTOH) siBIeHU. O3HaKOMJIEHHE C
oOpa3uamu BelecTB KojaudectBoM 1 Moinb. HaGmrogenue u omucaHue MpU3HAKOB MPOTEKAHUS
XUMHYECKMX peakUMi (pa3lloKeHHE caxapa, B3aMMOJECHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapwusi, TIOy4YeHUEe W pasiiokeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3auMOJCHCTBHE
xene3a ¢ pactBopom coiu Meau (l1). M3ydyenue crmocoboB paszaeneHus cmecel (C MOMOIIbIO
MarHuTa, (GUIbTPOBaHME, BbIIAPUBAHUE, TUCTUILIALMSA, XpoMarorpadus), MpoOBEeACHNE OYUCTKU
noBapeHHo# conmu. HabmioneHue M omucaHue ONBITOB, WIIIOCTPUPYIOIIMX 3aKOH COXpPaHEHUS
MAacCCBI.



Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOraapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpeneneHUE OTHOCUTEIbHOMN
MOJICKYJISIPHOM Macchl ra3000pa3HOro BELIECTBA MO HM3BECTHON OTHOCHUTENBHOW IUIOTHOCTH.
OObEMHBIE OTHOILIEHUS Ta30B MPU XUMHUYECKUX PEAKIUIX.

Kucinopox — »smeMeHT M mpocroe BemecTBo. HaxoskaeHue Kuciopona B IIpUPOIE,
dbuznyeckue U XMMHYECKHE CBOICTBA (peakluy ropeHus U okucienus). [Iporeccol okucienus B
xuBor mpupoae. Oxcuasl. I[lpumenenue kuciaopoma. CrocoObl MOMYyYEHHS KHUCIOpOAa B
naboparopun U mnpombliiuieHHOCTU. [loHsTHe o kartanuzarope. KpyroBopor kuciopoga B
npupoze. O30H — ajutoTpornHas MoAuduKanus Kuciopoaa. O30HOBBIN CIIOW, €ro 3HaAYCHHUE IS
JKUBBIX OPraHU3MOB. Pa3pynieHue 030HOBOTO CIIosl.

TennoBoil 3¢ (deKkT XUMHUECKOW peaklIuu, TEPMOXUMHUECKHE YpaBHEHHs, 5K30- U
SHJAOTepMHUUEcKHe peakuuu. TomnuBo. Mcnonp3oBaHue yriis U METaHa B KayeCTBE TOILIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBoM 3¢ dekre.

Bogopon — anemeHT u npoctoe BeiecTBo. Haxoxaenue Boiopoaa B mpupoe, husnueckue
U XMMHMUYECKHE CBOICTBa, MPUMEHEHHE, CIOCOObI nosydyeHus. [loHsATHE O KHCIOTaX M CONSIX.
Hcnonb3oBanue BOJOpoJa B Ka4ECTBE TOIUIMBA.

Bopna. ®usnueckue cBorictBa BoAbl. Bonga xak pactsopureins. PactBopsl. HaceleHHsie 1
HEHACBIIIEHHbIE pacTBOpbl. PacTBopumocth BemiecTB B Boge. DakTopbl, BIMsOLIME Ha
pPacTBOPUMOCTh TBEPABIX M Tra3000pa3HbIX BemiecTB. CIOCOOBI BBIPAKEHUS KOHIIEHTPAIHH
PacTBOPOB: MaccoBas J0JIs1 pACTBOPEHHOTO BEIIECTBA, MOJISIpHASI KOHLIEHTpauus. Posib pacTBOpoB
B IIPUPOJIE U B )KM3HU YEJIOBEKA.

Xumuyeckue cBoiicTBa BoAbl. [loHsiTue 00 ocHoBaHusix. I[loHsTHe 00 WHIMKaTOpax.
KpyroBopot Bojibl B ipupo/e. 3arpsi3HeHNE TPUPOIHBIX BoJ. OXpaHa U OYUCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coenuHeHuidt. Oxcuapl. Kiaccudukanus OKCHIIOB:
conmeoOpa3syromue  (OCHOBHbIE,  KHUCIOTHbIE, amMQoOTepHble) U  HecoJeoOpas3yrollre.
MexnayHapoaHass HOMEHKJIATypa OKCHAOB. TpuBHaiIbHbIE Ha3BaHUS OKCUIOB. Dusnmueckue u
XapakTEepHbIE XUMUYECKHE CBOMCTBA OKCHUIOB (B3aMMOJECHCTBHE C BOJOW, C KHUCJIOTaMU U
OCHOBaHUSIMH, C IpYTUMH okcugamu). [lomydenne okcumos.

IlonsiTHE O TMAPOKCHIAX — OCHOBAHMAX M KHCIOPOACOJEPKAIIMUX KHUCIOTax. KuciaoTsl.
Knaccudukanusa kucnor. MexayHapoAHass HOMEHKIATypa U TPUBHAIbHBIC Ha3BaHUS KUCIOT.
®uznyeckue M XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMOJIEHCTBUE C METaIaMU, C OKCHIAMH
METAJIJIOB, OCHOBaHUSIMH U coyisimu). Psan aktuBHoctn meramioB H.H. bekeroma. Ilomyuenue
kucaoT. Kuciorel B nmpupoje, NpUMEHEHNE BaXKHEUIIINX KUCIIOT.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: IIENOYM K HEPACTBOPUMBIE OCHOBAHUS.
MexyHapoaHass HOMEHKJIaTypa OCHOBaHUW. TpuBHaibHbIE Ha3BaHUs OcHOBaHuUU. lllenoun, nx
CBOICTBa (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCHIAMH, KHCIOTAMH W COJSIMH) M CIIOCOOBI
nosydeHusi. HepacTBopuMmbIe OCHOBaHMs, MX CBOWCTBA (B3aMMOJCUCTBHE C KHCIOTaMHU) W
cnocoObl nosyueHusi. AmdorepHocTs. [loHsATHE 00 amMdoTepHBIX T'MApOKCUAax (Ha mpumepe
TUIPOKCUIOB LIMHKA M aJIOMUHUSA): XMMHUYECKHUE CBOICTBa (B3aUMOJIEHCTBUE C KUCIOTaMU U
1IeJ109aMu) U MOJyYeHHUE.

Conu (cpeanue, KUCible, OCHOBHBIE, JIBOMHBIE). MexayHapoaHas HOMEHKIIaTypa COJIEH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapaKTePHbIE XMMUYECKUE CBOMCTBA HA MPUMEPE
cpennux coseil. [lomyuenne cosei.

['eneTnueckast CBA3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.

DKCNEPUMEHTAIBHOE U3YUYCHHUE BEILIECTB U SABJICHUM:

KOJIMYECTBEHHOE OIPECIICHUE CONEPKAHUS KUCIOPOAA B BO3AYXE;

noJiydyeHue, coorpanue, pacrio3HaBaHUe U U3YYeHHE CBOMCTB KUCIOPO/a;

HaOJIoIeHuEe B3aMMOJICHCTBUS BEUIECTB C KHUCIOPOIAOM M YCJIOBUN BO3HUKHOBEHHS WU
MIPEKPAIICHUS TOPEHUS;

O3HaKOMJICHHE C 00pa3iaMy OKCHJIOB U ONMCAaHHUE UX CBOWCTB;



noJTydeHue, coOnpaHue, paclio3HaBaHUE M U3YYCHHE CBOMCTB BOIOPOIa (TOpeHHE);

B3auMo/ieiicTBre Boopoa ¢ okcuaom meau (11);

UCCJIeIOBaHHE 0COOCHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IM4HON pacCTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOM MOJSPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BELIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJbIIEM);

OIIpEe/IeNIEHUE PACTBOPOB KUCJIOT U IEI0YEH ¢ TOMOLIbI0 UHAUKATOPOB;

UCClIeIOBaHie 00pa3lloB HEOPTAHUYECKUX BEIIECTB PA3IIMYHBIX KIACCOB;

u3zydyeHue B3aumojeictsus oxkcuna meau (ll) ¢ pacTtBopoM cepHON KHMCIOTBI, KHCIOT C
MeTaJlJIaMH, PEAKIIUN HEUTpaTu3aluu;

I10JIy4YE€HUE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHUE OJTHOT0 METaJLIa IPYTUM U3 pacTBOpa
COJIN;

B3aMMOJIEHCTBHE TMAPOKCUIA IMHKA C paCTBOPAMHU KHUCJIOT U ILEI0YEl;

pEelIeHUE 3KCIEPUMEHTAJbHbIX 3a7ad Mo TeMe «OCHOBHBIE KJIACChl HEOPTraHUYECKHUX
COCIMHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djiementos . U.
MemnpeieeBa

Crpoenue aToMoB. XUMHU€ECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKLIUH.

[lepBble NOMBITKM KJIACCU(PUKALMUU XUMHUYECKUX 3jeMeHTOB. IloHsATHe o rpynnax
(ceMelicTBax) CXOAHBIX 2JIEMEHTOB: INEJIOYHBIX U IIEIOYHO3EMETbHBIX METaljiaX, rajoreHax,
UHEpPTHHIX (OJAropoJHBIX) Ta3ax. DIIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIE OKCHIBI U
TUAPOKCHUIBI.

[Tepuoanueckuii 3akoH. OTkpeiTHe Ilepuonnueckoro 3akona. Ilepumonnyeckas cucrema
xumuyeckux aemeHToB JI. M. MenneneeBa. KopoTkonepuoanas u JJIMHHONEpUOIHAS (HOPMBI
tabmuiel «Ilepuoanueckas cucrtema xumudeckux snemeHToB Jl. Y. MenneneeBa». [lepuonast u
rpynnsl (A- u b-rpynmsi).

Crpoenune aromoB. CoctaB atoMHbBIX sifep. M3oTombl. PannoakTUBHOCTE. DIEKTPOHBI.
DNeKTpOHHAs OpOUTab. DHEPreTHUeCKUe YPOBHM W MOAYPOBHH aroma: S-, pP-, d-opOurtanu.
ONEeKTpOHHbIE KOH(MUTYypallMK W 3JIEKTpOHHO-Tpapuueckue (opmynsl aTtoMoB. Puznueckuit
CMBICI NOPSIKOBOIO HOMEpPA, HOMEpa Nepuoja U rpynmnsl 3aemMeHTa. CTpoeHue 3IEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xuMuueckux diemeHTOB llepuommueckort cucremsr J[. U.
MenneneeBa: pacnpefciieHUe 3JIEKTPOHOB IO JHEPreTHYECKMM YPOBHSM, INOLYPOBHSIM U
op6uTtansaM. @usndeckuii cMmpica [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUTMYECKUX CBOMCTB 110 Irpynmnam u nepuojam. MzMeHeHne KMCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHUI XMMHUYECKUX DJIEMEHTOB B IEPUOJAX U Ipynmnax. XapaKTepUCTHKAa XUMHUYECKOTO
3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme /1. I. Menneneena.

3nauenue [lepuonnyeckoro 3akoHa u Ileproauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKH U npakTuku. J[. . MenneneeB — y4eHsll U IpaKJaHUH.

ONEKTPOOTPULIATENIBHOCT ~ XMMHMUYECKUX  JIEMEHTOB. XHUMHYECKas CBsA3b. Bumsl
XUMHUYECKON CBSI3U: KOBAJIECHTHAs MOJSpHAas CBsA3b, KOBAJEHTHAas HEMOJSpHas CBSA3b, MOHHAs
CBsI3b. MexaHu3Mbl 00pa30BaHMsI KOBAIEHTHON W MOHHOM CBS3U. DIIEKTPOHHBIE U CTPYKTYpHBIE
¢dbopmyiibl BemiecTB. KaTHOHBI M AaHHOHBI.

Kpucrannuueckue u amopdubie BemiecTBa. THNBI KPUCTALIMUECKUX PEIIETOK: MOHHASI,
aTOMHas1, MOJIEKYJISIPHAs U UX XapaKTEPUCTUKH.

Crenenp okucienusa. OrmnpeneneHue CTENEHEH OKUCIEHHs aTOMOB B  OWHApHBIX
coeMHEHUAX. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl okuciaeHus u
BOCCTaHOBJEHMs. OKHcCIUTENM U BoccTaHOBUTENM. (COCTaBICHME YPAaBHEHMH IPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl U pacCTaHOBKA B HUX KOA((UIHMEHTOB METOJIOM
AIIEKTPOHHOTO OalaHca.



DKCNEPUMEHTATIBHOE U3YUYCHHUE BEIIECTB U SABJICHUM:

O3HAKOMJICHHE C 00pa3iaMy METaNIOB U HEMETAIIJIOB,

MOJICJTUPOBAHUE CTPOCHHUS MOJIEKYJ MPH MOMOIIM PUCYHKOB, MOJEJCH, AJIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYIT;

MIPOBEJICHUE OMNBITOB, HWLIIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peakiuu pa3aoKeHHs!, COSTUHEHNU).

MexnpeaMeTHbIe CBS3H

Peanuzanus MEXIpPEIMETHBIX CBSI3€H MPH M3YYEHUH XUMHH B 8 KIJIACCE OCYILECTBIISCTCS
yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHITHM, MIPUHATHIX B
OTJENIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSATHUS: sABJIEHUE (IIPOLIeCC), HAyYHbIM (akT, rumnoresa,
TEOPHs, 3aKOH, aHaJM3, CUHTE3, KIACCU(PHUKAIH, TEPUOTUIHOCTD, HAOIIOEHUE, SKCIIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOJIEIb.

Owusmka: SBICHUS TNPHUPOIBL, (U3NYECKHE SBJICHUS, BEIIECTBO, TEJO, (QHUIUIECKUE
BEJIMUMHBI, €IUHUIBI HU3MepeHusi, o0BbEM, Macca, arperatHble COCTOSIHHE BEIECTBa, aToM,
DJIEKTPOH, MPOTOH, HEUTPOH, HMOH, MOJIEKyJa, CTPOCHHE Ta30B, XHIKOCTEH H TBEPABIX
(KpHUCTaJNIMYECKUX ) TEJI, DIEKTPUUECKHH 3apsi]l, KOTUIECTBO TEILIOTHI.

buomnorus: 6uocdepa, porocunTe3, MPoLIECCH 0OMEHA BEIIECTB.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMblIe, TOTUTUBO, BOJIHBIE PECYPCHI.

Texnonorusi:  TexHochepa, MPOUZBOJACTBO, XHMHUYECKHE  TEXHOJIOTUU,  CBIPbHE,
KOHCTPYKIIMOHHBIE MAaTEPHAIBI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OGPA3OBAHUA (YIJIYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUS
JOCTUTAIOTCS. B X0Ji¢ OOyYeHHUsI XMMHUH B €IMHCTBE Yy4eOHOM M BOCIUTATENILHOMN AEATeIbHOCTH
00pa3oBaTelbHOM  OpraHuM3alid B  COOTBETCTBHM C  TPAJAULIMOHHBIMU  POCCUMCKUMU
COLIMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMH B O00IlIECTBE
MpaBUIaMU U HOpMaMU MOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUSI, CAMOPA3BUTHUSA U
CoLIMaIN3aluu 00yYarOIXCS.

JluyHOCTHBIE pE3ydbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALUWA U PACIIMPEHHE OIbITa JIEATEIIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HAyYHOMY H
HMCTOPUYECKOMY HACIEAUI0, IOHMMAHUE 3HAYEHUsI XMMHUUYECKON HAyKW U TEXHOJOTMHU B >KM3HU
COBPEMEHHOTO O0IIIeCTBa, B pa3BUTHH SKOHOMHUKH Poccru U CBOETO peruoHa;

2) rpaJIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUE O COIMAIBHBIX HOPMAaX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHHN B
KOJUIEKTHUBE, TMPOSBICHHE KOMMYHHMKAaTHUBHOW KYJIbTYphl B Pa3HOOOpa3HOW COBMECTHOM
JesATeIbHOCTH;

CTpeMJIeHHE K B3aMMOMOHUMAHHUIO U B3aMMOIIOMOIIM B TIpolecce yueOHON 1 BHEYyUeOHOU
NesTeTbHOCTH;

TOTOBHOCTh OLIEHHWBAaTh CBOE MOBEJEHHE M TMOCTYNKH CBOMX TOBapHUIIEH C MNO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUE€TOM OCO3HAHUSI MOCIIEICTBUI MOCTYITKOB;

3) GpopMupOBaHUS IEHHOCTH HAYYHOI'0 IIO3HAHUS:

MHPOBO33PEHUYECKHE  TPEJACTABICHUs] O  BEIIECTBE W  XHMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M HEOOXOTUMBIC NJISI TIOHUMAHUS
CYIIHOCTH HAy4YHOU KapTHUHBI MUDA;

OCO3HAaHUE IIEHHOCTM HAy4YHOTO IIO3HAHMS U1 Pa3BUTUS KaXIOrOo YeJloBeKa U
MIPOU3BOUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAYKH « XUMUS» B CUCTEME HayIHBIX
MPEACTABICHUI O 3aKOHOMEPHOCTAX Pa3BUTUSA NPHUPOIbI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOJTHON
Y TEXHOJIOTHUYECKOHN CPEeoi;

MO3HABATENIbHAS MOTHBAIMS M WHTEpeC K OOyYeHHIO0, TOTOBHOCTh M CIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPA30BAHMIO, K MCCIIEIOBATENbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY
BBIOOPY HamMpaBIeHUS U YPOBHS JaIbHEUIIETO O0YUYCHHUS;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 3JI0pOBBIA 00pa3 >KW3HH, OCO3HAHMUE TIOCIEICTBHI W HENPUATHE BPEIHBIX MPUBBIYCK
(ymotrpebneHusi ayKorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOTUMOCTH COONIOACHHS TPaBUII
0e30macHOCTH TpU OOpaIIeHNH C XUMHUYECKUMH BEIIECTBAMH B YYEOHBIX U JKM3HEHHBIX
CUTyaIusX;

5) TpyaoBoro BocnuTaHus:

dbopMUpOBaHHE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOW JEATEIHLHOCTH KaK €CTECTBEHHOMN
NOTPEOHOCTH YeJIOBEeKa M K MCCIIE0BATEIbCKON AEATEeIbHOCTH KaK BBICOKO BOCTPEOOBAHHON B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE MHTepeca K mpodeccusiM, CBSI3aHHBIM C XMMHUEH, B TOM 4Hcle K mnpodeccusm
Hay4YHOU c(heprl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaIn3aluu B 3TOi cdepe;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:



OCO3HaHHE HEOOXOJUMOCTH OTHOLICHMS K NPHUPOJE KaK HMCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KyJIbTYpbl: INPUOOpETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IOCJIEICTBUU [JIs1 OKPYXAKOLIEH Cpeabl; OCO3HAHUE
17100aJIbHOTO XapaKTepa 3KOJI0rMUECKUX MPOo0JIeM U ITyTel UX peleHusl; CHOCOOHOCTh IPUMEHSTh
3HAHUA, IMOJIYy4aCMbIC ITPHU U3YUYCHUU XUMUH, Ui PCHICHUA 3a/1ad, CBA3AHHBIX C Oprxca}omeﬁ
Cpeoi; akTHUBHOE HENpUATHE NEHCTBHH, NPUHOCAIIMX BpEeA OKPY)KAIOLIEH cpene; OCOo3HaHue
CBOCH pOJM Kak TpakKIaHWHA W TMOTPeOUTENss B YCIOBUSX B3aUMOCBS3H TPUPOIHOM,
TEXHOJIOTUYECKOM U COLMANbHOM cpell; TOTOBHOCTh K YYacTHIO B NMPAKTHUUYECKON AEATENbHOCTH
JKOJIOTMYECKON HAIIPaBICHHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl  O00y4YarolUXCs, OCBOMBIIMX IPOTrpaMMy IO XUMHUHU
OCHOBHOT'0O 00111ero 00pa3oBaHMsl, BKIOYALOT:

YCBOGHHE  MEXAMCLUMIUIMHAPHBIX  (MEXIPEAMETHBIX)  IOHATHH,  OTpa’KarOLIUX
MaTepHajIbHOE €AMHCTBO MMpa M MPOLECC MO3HAHUs (BEILECTBO, CBOWCTBO, SHEPIHsl, SBJICHHE,
Hay4YHbI ()aKkT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEOpHs, HaOIIoJeHUe, H3MEepeHHue,
UCCIIeIOBaHKE, SKCIIEPUMEHT U JpyTHe);

OBJIAJICHHE YHUBEpCaIbHBIMU Y4eOHBIMH NENUCTBUSIMHU (mo3HaBaTeIbHBIMU,
KOMMYHUKAaTUBHBIMH, PETYJISTUBHBIMM), BaXKHBIMU JJIs1 TIOBBIILIEHHS 3()()EKTUBHOCTH OCBOCHUS
colepKaHus y4eOHOro mpeaMera, (OPMHPOBAHUS KOMIETCHIMH, a TakkKe IPOCKTHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH 00yUaroIIUXCs B Kypce XUMUH;

CIIOCOOHOCTh MX UCIOJIB30BaTh B YUEOHOMH, M03HABATEIbLHON U COLMATbHON IPAKTHKE.

ITo3HaBaTebHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHcTBUA

ba3soBble Jlornyeckue a1eiicTBUA:

YMEHMUS MCIIOIb30BaTh MPUEMBI JIOTUYECKOIO MBILUICHUS [PU OCBOCHUM 3HAHMM:
pacKpbIBaTh CMBICI XHUMHYECKHUX TOHATHUA (BBIAEIATh WX CYIIECTBEHHBIC MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C APYTUMHU MOHSATHIMM); aHAJTU3UPOBATh, CPABHUBATh, 0000IIATH,
BBHIOMpPATh OCHOBAHUS I KJIAacCH(UKAIMM M CHUCTEMAaTH3allid XHUMHYECKUX BEIIECTB U
XUMHYECKHX peaklUi; yCTaHaBIMBATh NPUYMHHO-CIEICTBEHHBIE CBSI3M MEXIy OOBEKTaMHU
W3Y4YEHUS, CTPOUTH JIOTMUECKHE PaCCYXICHHS (MHIYKTUBHBIC, JICTYKTHBHBIC, 10 aHAJIOTHH);
npeiaraTh KPUTEPUU M BBISBIATH OOIIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B HM3ydaeMBbIX
MpOLECCax U SIBICHUSIX; TPOBOJUTH BBIBOJBI M 3aKJIIOYEHUS; YMEHUS MPUMEHATH B MPOLECCE
MO3HAHUS MOHATHS (TPEIMETHBIE W METaNpeJIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
WCIIOJIB3yEMBbIE B XHMHH, MPEOOPA30OBBIBATh MOJCIIbHBIC MPEICTABICHUS — XUMHYECKUN 3HAK
(cMMBOJ DJIeMEHTA), XUMHUYeCcKas popMylia U YpaBHEHHE XUMHUECKON Peakiuu — MpU PEIIeHUN
y4eOHBIX 3aJad; C Y4YeTOM JTHX MOJEIbHBIX MPEJCTaBICHUN XapaKTepu30BaTh H3ydaeMble
XMMHMYECKHE BEUIECTBA U XUMUYECKUE PEAKIIUU.

ba3oBble uccienoBaTre/ibckue JAeMCTBUSA (METOAbI HAYYHOrO MO3HAHMS BelIeCTB M
sIBJIEHUM):

YMEHHUS IPUMEHSATh METOIbl HAYYHOT'O MIO3HAHMS BEIIECTB U SIBJICHUN HA SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4eOHOW TMO3HABATEIbHOW H TMPOEKTHO-HCCIECIOBATEIbCKON
JIeATEIbHOCTH;

YMEHMSI HCIIOJb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA U
CaMOCTOSITENIbHO CTAaBUTh BONPOCHI, aHAIM3UPOBaTh (HAKThI, BBIABIATH U (POPMYIHMPOBATH
npoOiieMy, ONpPEeNsaTh Leldb W 3a/la4l, COOTBETCTBYIOIINE PEIICHUI0 MPOOJIEMbl; TpeiaraTh
ONMMCATEIbHYI0O WM OOBSCHUTENbHYIO THUIOTE3Y U OCYLIECTBIATH €€ MPOBEPKY; YMEHUS
MIPOBOANTH H3MEPEHUS HEOOXOIUMBIX IMapaMeTPOB, BEIYUCIICHUS, MOACIUPOBAHNE, HAOIIOICHUS



U DKCIEpUMEHTHI (pealbHble WU MBICIECHHBIE), CAMOCTOSTENBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dopmynarpoBaTh 0000IIEHUS U BBIBOJBI IO Pe3yJibTaTaM MPOBEACHHOTO OIBITA, HCCIEIOBAHUS,
COCTaBJISITh OTYET O MPOJIeTIaHHON padoTe;

Paborta ¢ nnopmanmeii:

YMEHHSI OPUEHTHPOBATHCSI B PA3JIMYHBIX UCTOYHHKAX MH(OpManuu (HayYHO-TIOMYJIsIpHAas
JAUTEepaTypa XHMMHUYECKOTO COZEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera);
aHAIM3UPOBaTh  MH(OpPMALMIO W KPUTUYECKHM  OLEHUBAaTh €€  JIOCTOBEPHOCTh U
HENIPOTUBOPEUYUBOCTh, OTOMPATh M MHTEPIPETUPOBATH MH(DOPMAIIHIO, 3HAUUMYIO ISl PEUICHUS
y4ueOHOM 3a/layd; YMEHHUs MPUMEHSATh pa3jMyYHble METOAbI M (OPMYIUPOBATH 3aMpPOCHl MpPU
MOKCKE U 0TOOpe MH(pOpPMAITIHU, HEOOXOAMMOMN ISl BEITIOTHEHHS YIeOHBIX 337a9; UCTIOIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATUBHBIE TEXHOJOTUM M pa3jMyYHbIe IOHCKOBBIE CHCTEMBI;
CaMOCTOSITENILHO BBIOMpPATh ONTUMATbHYIO (opMy mpeacTaBieHUuss HHPOPMAIUU (CXEMBI,
rpaduku, auarpaMMsbl, TaOJIULIbI, PUCYHKH U Apyrue (GopMbl); YMEHHUS UCIOIb30BaTh HAYUYHBIN
S3BIK B KAYECTBE CPEICTBA PAOOTHI ¢ XUMUYECKONH MH(POPMAIUEH; MPUMEHATh MEKIIPEIMETHBIC
(pusnyeckue u MaTeMaTHUECKHUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpeBHATYPBI, HOMEHKIATYDY,
UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHOM KOMMYHUKALIUN):

IPEICTaBIATh IOJyYEHHbIE pE3yJbTaThl [103HABATEIbHOM JEATEILHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaxX; ITyOJUYHO BBICTYNATh C TMPE3CHTALUEH pe3yJbTaTOB BBHITOIHEHUS
XMUMHUYECKOTO 3KCIEpUMEHTa (MCCIe10BaTeIbCKONW J1ab0paTOpHOM MM MpakTU4ecKoil padoTsl,
y4eOHOT0 MpPOEeKTa); B X0J€ Auayiora U (MiIM) AUCKYCCHHU 3a/JaBaTh BOIPOCHI MO 0OCYKIaeMOn
TE€Me U BbICKa3blBaTh HJEU, (POPMYIUPOBATH CBOM MPEJIOKEHHS OTHOCHTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u.

2) yMeHHsl y4eOHOIo COTpyIHUYECTBa (IPYIIOBasi KOMMYHUKALUSA):

y4acTBOBaTh B TPYIIOBBIX (opMax padOThl: IUIAHUPOBATH OPraHU3aLMI0 COBMECTHOMU
paboThl, ONPENENATh CBOIO POJb, PACHPEACTATh 33Jaud MEXIy WIEHAMH TPYIIbl; BBIIOIHITH
CBOIO 4acTh pabOTHI, KOOPIMHUPOBATH CBOM JEHCTBUS C ACHCTBHUSIMH JPYTHX YICHOB KOMaHIIBI,
OTpeNeNATh KPUTEpUU IO OIIEHKE KadecTBa BBIOJHEHHOH pPabOThl; pemaTh BO3HHUKAIOIINE
npoOJeMbl Ha OCHOBE yd4eTa OONIMX WHTEPECOB M COTJIACOBAaHMS IO3WIMH, y4acTBOBaTh B
00CyX/1eHuH, 0OMEHEe MHEHUSIMU, «MO3TOBOM IITypMe» U IpyTUX (popMax B3aMMOAEHCTBHSL.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA

OBnaneHrue YHUBEPCATBHBIMH YUYEOHBIMU PETYISITHUBHBIMU JIEHCTBUSIMU  BKJIFOYAET
pa3BUTHE CaMOOpraHU3allui, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UHUCIIE:

YMEHHS pelniath ydeOHble U HCCIEIOBaTeNbCKUE 3a7aud: CaMOCTOSITENIbHO BBIOMPATH
croco0 pereHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHHS, BHIOMPATH
HanboJIee MOIXO SN C yIeTOM CAMOCTOSITEIBHO BBIJICNIEHHBIX KPUTEPUER), TUTAHUPOBATH CBOIO
paboTy mpH pelieHuu y4eOHOM WM HCCiIeoBaTeNbCKOM 3ajjaud; Ha OCHOBE MOJIyYEHHBIX
pe3ynbTaToB (HOpMYIHpPOBATH OOOOIIEHHS M BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE
MPOIIECCOB; AHAIM3UPOBATh PE3YJbTAThl: COOTHOCUTH CBOHM JICUCTBUS C TUJIAHUPYEMBIMU
pe3yibTaTaMu, OCYHICCTBIJIATDH CaMOKOHTPOJIb ACATCIIbHOCTH, KOPPCKTUPOBATH CBOHO
JeSITeIbHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[lpenmerHbie pe3ysibTaThl OCBOSHHSI TMPOTPaMMbl 110 XHMHH OCHOBHOTO OOIIEro
o0Opa3oBaHUs Ha YIIIyOJIEHHOM YPOBHE MMEIOT O0Iee COAEpKATEIbHOE SAPO C MPEAMETHBIMU



pe3ynbTataMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXAY COOOH, YTO MO3BOJSIET PEaTH30BHIBATH
yrayOJIeHHOE H3y4YeHHE KaK B paMKaxX OTAEIbHBIX KJIacCOB, TaK W B PaMKax peau3aliu
WHIMBHyalbHBIX OOpa30BaTENbHBIX TPAEGKTOPHH, B TOM YHCIE HCIONB3YsS CETEBOE
B3auMoJieiicTBue opranu3anun. [1o 3aBepuieHnn peanns3anuy IporpaMMbl YTiayOJIEHHOTO YPOBHS
00ydJarouecs: CMOTYT JIeTaJlbHEee OCBOUTh MaTepHall, OBJIAeTh PACIINPEHHBIM KPYTOM ITOHATHH
U METOZIOB, PELIaTh 3a/1auu 00JIee BBICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHBIE pe3ynbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHCS HAyYHBIX 3HAHH,
YMEHUH U croco0O0B JAEHCTBHM, crelM(PUUECKUX I MPEIMETHON 00sacTH «XUMUS»; OCHOBBI
HAYYHOT'O MBIIIICHUS; BU/bI ACSTEIHHOCTH T10 IOJyYSHUIO HOBOTO 3HAHMS, €T0 HHTEPIIPETalNH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX yUYEOHBIX U pEAbHBIX KU3HEHHBIX YCIOBHSX;
00ecIeunBar0T BO3MOXKHOCTh YCIICIIHOTO OOY4EHHsI Ha CIIEYIOIIEM YPOBHE 00pa30BaHUsL.

K xoHumy oOyuenuss ¢ 8 knacce y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI CIEIyHOIIUE
NPeMETHBIC PE3YJIbTAaThl U3yUSHHsI XUMUW Ha yTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHUH: aTOM, MOJEKYJa, XUMUYECKH
3JIEMEHT, METajll, HeMeTallUl, aJUIOTPONMs, IPOCTOE BELIECTBO, CI0XXKHOE BELIECTBO, CMEChH
(omHOpOHAS U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs M MOJIEKYJIIpHas Macca,
KOJINYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JA0JII XUMHYECKOTO 3JIEMEHTa B
COEIMHEHUH, MOJIIPHBIN 00bEM, OTHOCUTEIIbHAS IIJIOTHOCTh I'a30B, OKCUJ, KUCII0Ta, OCHOBAHUE,
COJIb, aM(OTEpHBIH OKCHJ, aM(OTEpHbI T'MIPOKCUA, XUMHUYECKas peakuus, Kiaccudukanus
peakuuii: peakuu COeIMHEHUs], peakLUu pa3yIoKEHUs, peakllMy 3aMELIeHMs], peakui 0OMeHa,
9K30- ¥ SHJIOTEPMHUYECKHE PEAKLIUH; TEIIOBOM 3(h(HeKT peakiiu; SAPO aToMa, JIEKTPOHHBIH CIIoH
aToMa, aToMHas opOuTaidb, pajuyC aTromMa, XUMHUYECKas CBs3b, MOJSIPHAs U HENOJsIpHas
KOBaJICHTHAasl CBS3b, NOHHAsl CBS3b, MOH, KaTHOH, aHMOH, PAacTBOP, MAaccoBas JOJs BEILIECTBA
(mpolleHTHAasT KOHIIEHTpalMsl) B pacTBOpE, MOJIsipHas KOHLEHTpalus BElIeCTBa B PacTBOPE;
AJIEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKHUCIIEHUS, OKMCIUTEIN U BOCCTAHOBHUTEIH, OKUCICHHUE U
BOCCTAHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH, METO/] JIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHATHH Y IPUMEHATD 9TH MOHSTHS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpAIlECHUN;

UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY JJIsi COCTaBJIECHUs (POpPMYJI BELIECTB M YpaBHEHUH
XUMHYECKHUX PEAKLINN;

OINpeNeNiATh BAJEHTHOCTb aTOMOB DJJIEMEHTOB B OMHApHBIX COEIMHEHUAX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIIICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJlaccy COeAMHEHWH mo Qopmynam, BHIbI XUMHYECKOH CBs3M (KOBAJCHTHOM M HOHHON) B
HEOPraHMYECKUX COEAMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
ITepuoanueckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM T€OPUH, 3aKOHA ABOTrajipo
U €ro CIEICTBUM, TPEACTABIEHUH O HAy4YHbIX METOJAax IIO3HaHMs, B TOM 4HCIE
HKCMEPUMEHTAJIbHBIX W TEOPETUYECKMX METOAAaX HCCIEeOBAaHUS BEIIECTB U HM3y4YeHUs
XUMHUUYECKHUX PEaKIIMA;

JNEMOHCTPUPOBaTh MOHMMAHHUE TEPUOJIMYECKON 3aBUCHMOCTH CBOMCTB XHWMHYECKHUX
AJIEMEHTOB OT UX M0JIokeHUs B [lepuoanueckoit cucreme:

OIMCHIBATh U XapaKTepu30BaTh TabanuHyto popmy [leproauueckoi cHCTEMbI XUMHUYECKHX
AJIEMEHTOB: Pa3JIM4aTh MOHATHUS «TJIaBHAs nmoArpymnna (A-rpymnma)» u «mnodounas noarpymnna (b-
IpyMmIna)y, «Majble NepPUoIb» U «OO0JIbIINE IEPUOIBIY;

COOTHOCHTb 0003HAueHUs, KOTOphle HMeloTcsi B Tabnmue «llepuoguueckas cucrema
XUMHYECKHX 1eMeHTOB [1. V1. MeHnzeneeBay», C YNCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3aps] AApa, 00I1Iee YUCIIO IIEKTPOHOB M pacHpeeNICHHE HX 10
3JICKTPOHHBIM CIIOSIM);



OOBSCHATH CBSA3b IMOJOXKEHHs 3JeMeHTa B [lepuonuyeckoil cucrteme ¢ pacmpenesieHueM
AJIEKTPOHOB 110 SHEPTETUUECKUM YPOBHSM, ITOAYPOBHAM U OPOUTAIISIM aTOMOB IEPBBIX YETHIPEX
MEPHUOJIOB;

KJIacCu(UIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peaxiuu (10 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (ONMUCHIBATH) (PU3HUECKUE U XUMUYECKHUE CBOWCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHUCJIOPOAa, BOAOPOJA, BOABI, OOIIME XMMHYECKHE CBOMCTBA OKCHIOB, KHCIOT,
OCHOBaHMH M COJICH, TEHETHYECKYI0 CBSI3b MEXAy HUMH, TOATBEPXKIas MpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

OINHKCBHIBATH POJIb KHUCIOPOJa, BOAOPOAAa W BOJABI B MIPUPOAHBIX MpPOIECCaX, B >KUBBIX
OpraHu3Max, WX @pPHUMEHEHHE B PpA3IUYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXKHOE
UCTIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATP W TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX COCTaBa W
CTPOCHUSI, BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MTPEBPAIIECHUI B PA3INYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJSPHYIO MacChl BEIIECTB, MOJSIPHYIO
Maccy CMECH, MOJIBHYIO [OJI0 XHMHYECKOTO 3JEeMEHTa B COCAWHEHHH, MAacCCOBYIO JOJIO
XUMHYECKOT0 3JIEMEHTa 1o (GopMylie COeAUHEHHS, HAaXOAUTh MPOCTEiIIyo GopMyIly BellecTBa
[0 MAacCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB, MAacCOBYIO JOJIO BEUIECTBA B pacTBOpE,
MOJIIPHYIO KOHIIEHTPAIMIO BEIIECTBA B pPACTBOpPE, MPOBOAUTH pacCUeThl MO YypaBHEHUSIM
XUMHYECKON PEaKIUu;

MPUMEHSTh OCHOBHBIC OIEpaIlil MBICIUTEIbHOW NEATENIbHOCTH — aHalh3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMAaTH3alHi0, KIACCH(DHMKAIMIO, BBISBICHHE IPUYHHHO-
CJIEICTBEHHBIX CBS3€H — ISl U3YUYEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIHH, €CTeCTBEHHO-
Hay4YHBIE METOJbl TIO3HAHWS — HAONIOJCHWE, W3MEpEeHUE, MOAEITHPOBAHHE, IKCIEPUMEHT
(peasbHBIN ¥ MBICIIEHHBIN) — JIJIs1 OCBOSHHS Y4eOHOTO COACpKAHMUS;

PacKpbIBaTh CYIIHOCTh IPOIIECCOB OKHUCIICHUS M BOCCTAHOBJICHHUS, COCTABIISTh YPAaBHEHUS
HPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOIOM AJIEKTPOHHOIO OajaHca);

YCTQHABJIMBATh CBS3W MEXAY pPEATbHO HAONOJAaeMBIMH XUMHUYECKUMH SBICHUSIMH U
MpoIecCaMy, MPOUCXOASIIMMU B MAaKpO- U MHUKPOMHUPE, OOBSICHATH MPUYMHBI MHOTOOOpa3us
BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHMSIMU APYTUX YUEOHBIX MPEIMETOB;

co0utro1aTh paBuiIa 0e30MacHoi paboThI B IAOOPATOPUH NP UCIIOIb30BAHUU XUMUYECKOM
nocynsl U 00OpYJIOBaHMWS, a TaKXKe IpaBmia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKUHUSMHU BBITIONHEHUS J1a00paTOPHBIX OMBITOB U MPAKTUYECKUX PabOT MO MOITYYSHHIO U
coOnpaHnio Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), TPUTOTOBJICHUIO PACTBOPOB C
OTIpeIeNIeHHOM MacCOBOH 10J1el paCTBOPEHHOTO BEIIECTBA, PEIICHUIO HKCIIEPUMEHTAIbHBIX 3a/1a4
1o Teme «OCHOBHBIE KJIACCHI HEOPTAHMYECKMX COSAMHEHUIN;

JIEMOHCTPHUPOBATH BJIaJICHHE OCHOBAMU XUMHUYECKOW IPAaMOTHOCTH, BKITIOUYAIOIIEH YMEHUs
0e30macHOro OOpamieHnsl ¢ BEMIECTBAMH, HCIIOIB3YEeMBIMH B TIOBCEIHEBHOW JKM3HHU, a TaKKe
3HaHUE MPaBUJI TIOBEACHUS B IIETSX COEPEIKEHUS 3/10pPOBbS U OKPY>KaIOLIEeH CpeIbl.



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaunmeHnoBanue pa3aeioB H TEM MPOrpaMMbl K I (undposre)
HTPOJbHBI AKTHYECKH
n/n P porp Bcero 06 pot ¢ Pﬁ cerne oOpa3oBaTejibHbIE
200ThI 200ThI
p p pecypchl
Pa3nen 1. [lepBoHayaaibHbIe XHMHYECKHE MOHATHSI
11 Xumusa — Ba)kHast 00JIaCTb €CTECTBO3HAHUSA U 11 9
' MPaKTUYECKON JeATEIbHOCTH YEIOBEKa
1.2 BemiectBa 1 XUMHUYECKHE pEeaKITUU 26 1
Uroro no pazneny 37
Pa3jen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYEeCKUX BelllECTB
2.1 Bozayx. [lonsitue o razax. Kucinopoa. Oxcusl 17 1 1
2.2 Bonopon. IloHsTre 0 KMCIOTAaX U COMSIX 6 1
2.3 Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX 13 1 1
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUN 17 1 1
Hroro no pazneny 53

Pazgen 3. Ctpoenne aromoB. XuMHu4eckasi cBsizb. OKHCJIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEaAKIMH

31 Xumudeckas cBsi3b. OKHCIUTENIEHO- BOCCTAHOBUTEIIBHBIC 9 1
peakuu
Hroro no pazneny 9
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 6




INIOYPOYHOE IINTAHUPOBAHHUE

8-A KJIACC
o Jara Kouan
n/-n Maan  Pakr Tema ypoka 4eCcTB
0
4acoB
Pa3pnen 1. [lepBonavyanbHbie Xumuieckne nouaTus (374.)
Tema 1.1 Xumuss — BaxkHasi 00J1aCTh €CTECTBO3HAHUSA M MPAKTHYECKOI 1eATeJIbHOCTH YesioBeKka (114.)
1 [Ipenmer xumuu. Ponp XuMuUM B KU3HU YEJIOBEKA
2 Tena u BemecTBa. PU3NYECKUE U XUMUYECKUE CBOMCTBA BEILIECTB
3 dusnuecKre 1 XUMUUIECKHE SIBJICHUS
4 [ToHsiTHE O TEOPETUYECKUX METO/IaX MO3HAHUS B €CTECTBEHHBIX HayKax. MICTOUHMKY XUMUYEeCKOi HH(OpMaLIUU
[IpencraBienust 0 HAyYHOM MO3HAHUY HA YMIUPUYECKOM YPOBHE: HAOIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT,
) MozenupoBanue. [TonsaTue o merogax paboThl C XUMUYECKUMU BellecTBaMu. O00pyJ0BaHHUE IKOJIBHON XUMUYECKON
JabopaToOpUu
6 IIpakTnyeckas padora Ne 1 mo teme "I[IpaBuna paboTel B 1abopatopuu U MpUEMBI 00paIIeHUs ¢ Ta00PaTOPHBIM
obopynoBanuem"
7 HucTele BellecTBa U CMECH
8 Crioco0bI pa3jielieHust CMecei
9 IIpakTnueckas padora Ne 2 no teme "Paznenenue cmeceil (Ha mpuMepe OYMCTKH MOBAPEHHOM COJH )"
10 ATOMBI U MOJIEKYJIBI
11 XHUMHYECKHUE IJIEMEHTHI
Tema 1.2 BemecTBa 1 XUuMHYeCKHe peaknuu (264.)
12 [IpocTble U CIOXKHBIE BEIIECTBA
13 BemiecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS
14 Xumunyeckas popmyiia. BaleHTHOCTh aTOMOB XUMHUECKHUX 3JIEMEHTOB
15 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB
16 Omnpenenenre BaJIGHTHOCTH aTOMOB 110 (popMyJiaM OMHAPHBIX COSAMHEHUH
17 OTtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHASI MOJIEKYJISIPHAS Macca
18 BrrunciieHuss OTHOCUTENBHOM MOJIEKYJISIPHOM MAacChl BELIECTB, MOJISIPHOM MacChl, MaCChl BEIIECTB U KOJIMYECTBA
BEILIECTBA




19

MaccoBas J0JIs1 XUMHYCCKOT'O 3JIEMEHTA B COCAUMHECHU U

20 Borurcnenust MaccoBoil 1011 XUMHUYECKOT0 JIEMEHTa Mo (opMyIie CoeIMHEHUs
21 Haxoxnaenue npocreiimieid (opMyIibl BelecTBa 0 MacCOBBIM JOJISIM 3JIEMEHTOB
22 Boruncnenus npocteiiieii ¢opMyJibl BEIIECTBA 10 MACCOBBIM HJIM MOJIBHBIM JIOJISIM JIEMEHTOB
23 KomnnuectBo Bemectsa. Moib
24 B3aumocBsI3b KOIMYECTBa, MACCHI U YKCIIAa CTPYKTYPHBIX €IMHUI] BEIIECTBA
25 ModsipHasi Macca CMECH BEIIECTB
26 MosbHast 0711 XUMHUYECKOTO JIEMEHTa B COCIMHEHUH
27 Haxosxnenne npocreiinieit opMyIIsl BEIECTBA IO MOJIBHBIM JIOJISIM DJIEMEHTOB
28 XUMUYECKUE SIBICHUS. XUMUYCCKas peakius U e€ MPU3HAKU
29 3aKOH COXpaHEHHUsI MacChl BEIIECTB
30 AToMHO-MoOJIeKyTsipHasi Teopus. JKuszHb u aestenbHocTh M. B. JlomoHOCOBa
31 XHWMHYECKUE YPAaBHCHHSI
32 Tunbl XUMHUYECKUX PEAKIIHMA
33 Pacy€Tel Mo XMMHUYECKUM YPaBHEHUSM KOJIMYECTBA M MAcChl HCXOIHBIX BEIIECTB MU MPOAYKTOB PEAKIIHH
34 Boruncnenus mo ypaBHeHUSIM XUMHUYECKOM peakllvu: KOJTHMUECTBA BEIIECTBA, MACChl IO U3BECTHOMY KOJIUYECTBY
BEIECTBA, MACCE PEAreHTOB WJIH MPOTYKTOB PEaKIIUU
35 Brrurcnenus o ypaBHEHUSIM XHMHYECKON PEeaKIMK: KOJTMYECTBA BEIIECTBA, MACCHI TI0 U3BECTHOMY KOJIMIECTBY
BEIIECTBA, MACCE PEareHTOB WJIH MPOIYKTOB pPEaKluu
36 O060011eHre U crucTeMaTu3alys 3HaHU!
37 Konumponvnas paboma Ne 1 o teme "BelecTBa 1 XUMHUYECKHUE peaKInu"
Pa3jen 2. BaxkHeiilune npeacTaBuTe/ M HeOPraHm4ecKux BemecTn (534.)
Tema 2.1 Bo3ayx. [lousitue o razax. Kuciaopoa. Oxcunasbl. (174.)
38 Bo3myx — cmech razos. [loHsTHE 0 ra3ax.
39 3akoH ABoranpo. MomsipHbIi 00BEM ra3oB
40 Brruncnenus 00pEMa, KOTHMUECTBA BEIIECTBA ra3a MO U3BECTHOMY €ro KOJIMYECTBY BEUIECTBA, 00bEMY
41 OTtHOCHUTENbHAS MIIOTHOCTH Fa30B
42 BorurcneHus OTHOCUTENBHOM MJIOTHOCTH Ta30B
43 OOBEMHBIE OTHOIIIEHUS Ta30B MTPH XUMHUYECKHUX PEaAKIIHIX
44 Brruncnenus 006EMOB ra30B MO YPaBHEHUIO XUMHUYECKOUN peakiiuu




Kucnopon — ayeMeHT U IpoCcToe BEIIECTBO

OKcuapl

Crnioco0sl MosTy4eHus KUCI0po/ia B JIa0OpaTOPUH U MPOMBIIIIEHHOCTH

IpakTuyeckasi padora Ne 3 o teme "[lonyuenue u cobupanue KMCIOPO1a, M3yYCHHE er0 CBOMCTB"
KpyroBopoT kucioposaa B mpupoje

O30H — ayoTporHas MoaupUKaLKs KUCIOpoaa

TemmoBoii 3 (HeKT XUMUIECKON peaKIiK, TEPMOXUMHYSCKHUE YPABHEHUS, IK30- M SHIOTSPMHUECKHUE PEAKITUI

Tonnuso. Micnonp3oBaHue yriisi 1 MeTaHa B Kaue€CTBE TOIJIMBA. 3arpsi3HEHUE BO3/1yXa.

Boruncnenus no ypaBHEHUSIM XUMUUYECKOM peakluu: KOJIMYECTBA BEIECTBA, 00bEMA, MACChl [0 U3BECTHOMY
KOJINYECTBY BELIECTBA, 00bEMY, Macce peareHTOB MIIU POJYKTOB pPeaKIuu

Konmponvnaa paboma Ne 2 o reme "Boznyx. Kucnopon. Oxkcuabt"

Tema 2.2 Boanopoa. Ilonsitue 0 kucJiorax u cojsix. (64.)
Boaopos — 31meMeHT 1 MPoCToe BEIECTBO
Crioco0bl mosty4eHus BOAOPOa B JaOOPaTOPUM U MIPOMBIIITIEHHOCTH

S7 \ IMpakTuyeckasi padora Ne 4 o teme "[lonyuenue u cobupanue BoJ0poaa, U3yU4eHHUE ero CBOMCTB"

58 \ [Tonsitue o kucnorax u coyax. CocraB KUCIOT U coJier

59 Boruncnenus 00bEMOB ra3oB 10 YpaBHEHUIO XMMHUYECKOM peakiuu

60 Boruncnenus no ypaBHEHUSIM XUMUUYECKOM peakluu: KOJIMYECTBa BEIeCTBa, 00bEMa, MacChl IO U3BECTHOMY
KOJINYECTBY BEIECTBA, 00bEMY, Macce peareHTOB UM MPOAYKTOB pEaKIHH

Tema 2.3 Boaa. PactBopsl. [lonsitue 00 ocHoBanusix. (134.)

61 \ dusunyeckue cBorcTBa BoAbl. Boga B nmpupoae

62 Boruncnenus 00bEMOB ra3oB 10 ypaBHEHUIO XMMHUYECKOM peakiuu

63 XUMUYECKUE CBOKMCTBA BOJIBI

64 | CocTaB OCHOBaHHIt

65 \ PactBopel. PacTBOprMOCTE BelecTB B BOJIe

66 | HacplieHnHble 1 HeHaChIIIEHHbIE, KOHIICHTPUPOBAHHBIE U pa30aBIeHHbIE PACTBOPHI

67 IIpakTnueckas padora Ne 5 no teme "lIIpurorosieHne pacTBOPOB ¢ ONPEACIEHHON MacCOBON JOJIEN paCTBOPEHHOTO
BeniecTBa.lI[purorosiienre pacTBOpOB C OIpeieIEHHON MOJIIPHON KOHIIEHTpaIMeil pacTBOPEHHOTO BelecTBa"

68 Boruncnenus ¢ UCroib30BaHUEM MOHSITHS «MaccoBast JIOJISl BEIIECTBA B pACTBOPEN

69 Ponb pacTBOpOB B pupoze U xKU3HU dyeraoBeka. KpyroBopoT Bojibl B Ipupoe
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3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA MPUPOJHBIX BOJ.

71 \ Boruncnenus ¢ UCroib30BaHUEM MOHSITHS «MaccoBast JI0JIsl BEIIECTBA B PACTBOPE»
72 ‘ O06001IeHrEe ¥ cUCcTeMaTU3alus 3HAHUI
73 ‘ Koumponwvnasa paooma Ne 3 io reme "Bonopoa. Boga. PactBopbl. OcHoBaHus"
Tema 2.4 OcCHOBHBIE KJIACChI HEOPTAaHUYECKUX coequHeHui (174.)
74 \ Oxcuppl: cocTaB, KiaccuUKalys, TPUBUAIbHBIE HA3BAHUS

~ |~
~N o O

o~
o ©

Ml

[Tonyuyenue u XMMHUYECKHE CBOMCTBA OKCHJIOB

Ilonstue o THAPOKCHUAAX — OCHOBAHUAX W KUCIOPOACOACPKAIIUX KHCIOTaX

duznueckre 1 XUMUYECKHUE CBOUCTBA KUCIIOT

[Tonyuyenue kucior

Krnaccudukanus ocCHOBaHUN

[I1€noun, mx CBOKWCTBA U CIIOCOOBI OTYYCHHUS

81 \ HepactBoprmMble OCHOBaHUS, KX CBOMCTBA U CIIOCOOBI MOJTYUYEHUS
82 \ [TonsiTre 06 aM(OTEPHBIX THAPOKCHIAX: XUMUYECKUE CBOMCTBA U noiy4yeHue. [I[pumeHeHre BaKHEHIIIMX OCHOBAHUI
83 \ Conu: coctaB, knaccuduKkaius, TPUBHAIbHbIC HA3BAHUS
84 \ dusnueckne U XUMHUYECKHE CBOWCTBA coliel. Ilomyyenue conen
85 \ I'eneTnueckas CBsI3b MEXKIYy KIaCCAMH HEOPIaHMYECKUX COCTUHEHUM
86 IpakTHyeckasi padora Ne 6. PemeHue skcriepruMeHTaNbHbIX 3a4a4 110 TeMe « OCHOBHbBIE KJIACChI HEOPraHUYECKUX
COEIMHEHMI»
87 Boruncnenus mo ypaBHeHUSIM XUMHUYECKOM peakliu: KOJIMYECTBA BEIIeCTBa, 00bEMA, MACChI IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY, MacCe peareHTOB WJIHM MPOJTYKTOB PEaKIIMU
88 Brruucnenust Macchl MpoayKTa peakiiuy M0 U3BECTHON Macce OJTHOTO U3 UCXOHBIX BEIECTB, B3ATOTO B BUJIE
pacTBOpa, CoAEpKaIIEro ONpeIeIEHHYI0 MaCCOBYIO JIOJIIO pACTBOPEHHOTO BEIIECTBA
89 ‘ Koumponvnasa paboma Ne 4 no teme "OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEAMHEHUI"
90 \ DNeMeHTHI, KOTOphIE 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCHIBI
Paznen 3. Xumunueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peaknun. (124.)
Tema 3.1 Xumnyeckasi cBsizb. OKHCJIHTEILHO-BOCCTAHOBUTEIbHbIE peaknun (94.)
91 KoBasieHTHast mossipHas CBS3h
92 KoBasienTHast HEMOJIIpHAs CBSI3b

93

HMonnas cBsa3b
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DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBI BEIIECTB

95 Crenenp okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIC PEAKIINU

96 XUMUYECKHE 3JIEMEHTbl — OKHCIUTEIN U BOCCTAHOBUTEIN

97 CocraBiieHre ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHI, METO/T SJIEKTPOHHOTO OajlaHca
98 O0600111eHre U cucTeMaTu3alus 3HaHU!

99 Koumponvnasa paooma Ne 5 io reme "CtpoeHue aroma. XUMUYECKas CBSI3b"

100 PesepBHbIil ypok

101 PesepBHbIil ypok

102 PesepBHblIil ypok




IHOYPOYHOE IINTAHUPOBAHHUE

8-b KJIACC
o Jara Kouan
w/n Thian  @axr Tema ypoxka 4ecTB
0
4acoB
Pa3pen 1. [lepBonayanbHblie XuMu4eckne nNoHATHA (374.)
Tema 1.1 Xumuss — BaxkHasi 00J1aCTh €CTECTBO3HAHUSA M MPAKTHYECKOI 1eATeJIbHOCTH YesioBeka (114.)
1 [Ipenmer xumuu. Ponp XuMuUM B KU3HU YEJIOBEKA
2 Tena u BemecTBa. PU3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB
3 dusnuecKre 1 XUMUUIECKHE SIBJICHUS
4 [ToHsATHE O TEOPETUUCCKUX METOJIaX MO3HAHUS B €CTECTBCHHBIX HayKax. MICTOUHHKN XUMHYECKOW HH(POPMALIHH
[IpencraBienust 0 HAyYHOM MMO3HAHUU HA SMIIMPUUYECKOM YPOBHE: HA0II0IEHUE, H3MEPEHUE, IKCIIEPUMEHT,
5} MojaenupoBanue. [ToasaTre o MeTogax paboThl ¢ XUMUYECKUMU BemecTBaMu. OO00PyI0BaHHE TKOJIEHON XUMUYIECKOU
JabopaToOpUu
6 [TpakTuueckas pabora Ne 1 mo teme "lIpaBuna paboTel B 1abopaTopuu U MpUEMBI 0OpaIleHus ¢ Tab0PaTOPHBIM
obopynoBanuem"
7 HucTele BellecTBa U CMECH
8 Crioco0bI pa3jielieHust CMecei
9 [TpakTuueckas pabota Ne 2 mo teme "Pa3nenenue cmeceii (Ha mpuMepe OYUCTKH MOBAPEHHOM coin)"
10 ATOMBI U MOJIEKYJIBI
11 XUMUYECKHUE DIEMEHTHI
Tema 1.2 BemecTBa 1 XUuMHYeCKHe peaknuu (264.)
12 [IpocTble U CIOXKHBIE BEIIECTBA
13 BemiecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS
14 Xumunyeckas popmyiia. BaleHTHOCTh aTOMOB XUMHUECKHUX 3JIEMEHTOB
15 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB
16 Omnpenenenre BaJIGHTHOCTH aTOMOB 110 (popMyJiaM OMHAPHBIX COSAMHEHUH
17 OTtHocuTenbHas aToMHasi Macca. OTHOCHUTENTbHAS MOJICKYJISIpHAsI Macca
18 BrrunciieHuss OTHOCUTENBHOM MOJIEKYJISIPHOM MAacChl BELIECTB, MOJISIPHOM MacChl, MaCChl BEIIECTB U KOJIMYECTBA
BEILIECTBA
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MaccoBas J0JIs1 XUMHYCCKOT'O 3JIEMEHTA B COCAUMHECHU U

20 Boruncnenust MaccoBoil 1011 XMMHYECKOT0 3JIeMEHTa 1Mo (GopMyJie COeTMHEHUs
21 Haxoxnaenue npocreiimieid (opMyIibl BelecTBa 0 MacCOBBIM JOJISIM 3JIEMEHTOB
22 Boruncnenus npocreiiiieil popmMyJibl BELIECTBA 10 MACCOBBIM HJIM MOJIBHBIM JIOJISIM JIEMEHTOB
23 KomnnuectBo Bemectsa. Moib
24 B3aumocBsI3b KOIMYECTBa, MACCHI U YKCIIAa CTPYKTYPHBIX €IMHUI] BEIIECTBA
25 MouisipHast Macca CMECH BEILIECTB
26 MosbHast 0711 XUMHUYECKOTO JIEMEHTa B COCIMHEHUH
27 Haxosxnenne npocreiinieit opMyIIsl BEIECTBA IO MOJIBHBIM JIOJISIM DJIEMEHTOB
28 XUMHYECKHE SIBJICHUSI. XUMUUYECKAs peaKIus U e€ MpU3HaAKH
29 3aKOH COXpaHEHHUsI MacChl BEIIECTB
30 AToMHO-MoOJIeKyTsipHasi Teopus. JKuszHb u aestenbHocTh M. B. JlomoHOCOBa
31 XHWMHYECKUE YPAaBHCHHSI
32 Tunbl XUMHUYECKUX PEAKIIHMA
33 PacuéTrel M0 XMMUYECKUM YPaBHEHHUAM KOJIMUECTBA U MACChl MICXOHBIX BEIIECTB UM MPOJIYKTOB PEAKLIUU
34 Brruucnenust no ypaBHEHUSIM XUMHUECKOW PEAKIIMK: KOJIMYECTBA BEILIECTBA, MACCHI IO U3BECTHOMY KOJIMYECTBY
BELIECTBA, MACCE PEareHTOB MJIM MPOTYKTOB peaklnuu
35 Brruucnenust mo ypaBHEHUSIM XUMHUUYECKOW PEAKIIMK: KOJIMYECTBA BEIIECTBA, MACCHI TT0 M3BECTHOMY KOJIHMYECTBY
BEILIECTBA, MACCE PEAreHTOB WJIM MTPOJIYKTOB PEAKLIUU
36 O060011eHre U crucTeMaTH3alys 3HAaHUN
37 Kontponbnas padota Ne 1 o teme "BelecTBa 1 XUMHUYECKHUE PEAKIIHH"
Pa3jen 2. BaxkHeiilune npeacTaBuTe/ M HeOPraHm4ecKux BemecTn (534.)
Tema 2.1 Bo3ayx. [lousitue o razax. Kuciaopoa. Oxcunasbl. (174.)
38 Boznyx — cmech razos. [lonsiTre o razax.
39 3akoH ABoranpo. MomsipHbIi 00BEM ra3oB
40 Brruncnenus 00pEMa, KOTHMUECTBA BEIIECTBA ra3a MO U3BECTHOMY €ro KOJIMYECTBY BEUIECTBA, 00bEMY
41 OTHOCHUTENbHAS TNIOTHOCTh Ta30B
42 Brluncnenust OTHOCUTENbHOM TJIOTHOCTH Ta30B
43 OOBEMHBIE OTHOIIIEHUS Ta30B MTPH XUMHUYECKHUX PEaAKIIHIX
44 Brruncnenus 006EMOB ra30B MO YPaBHEHUIO XUMHUYECKOUN peakiiuu




Kucnopon — ayeMeHT U IpoCcToe BEIIECTBO

OKcuapl

Crnioco0sl MosTy4eHus KUCI0po/ia B JIa0OpaTOPUH U MPOMBIIIIEHHOCTH

[Tpaktrueckas padota Ne 3 o teme "IlosryueHune u coOupaHue KUCaopoaa, U3yueHHUe ero CBOUCTB"
KpyroBopoT kucioposaa B mpupoje

O30H — ayoTporHas MoaupUKaLKs KUCIOpoaa

TemmoBoii 3 (HeKT XUMUIECKON peaKIiK, TEPMOXUMHYSCKHUE YPABHEHUS, IK30- M SHIOTSPMHUECKHUE PEAKITUI

Tonnuso. Micnonp3oBaHue yriisi 1 MeTaHa B Kaue€CTBE TOIJIMBA. 3arpsi3HEHUE BO3/1yXa.

Boruncnenus no ypaBHEHUSIM XUMUUYECKOM peakluu: KOJIMYECTBA BEIECTBA, 00bEMA, MACChl [0 U3BECTHOMY
KOJINYECTBY BELIECTBA, 00bEMY, Macce peareHTOB MIIU POJYKTOB pPeaKIuu

KonTponbnas padota Ne 2 o reme "Bo3ayx. Kucnopoa. Oxcusr"

Tema 2.2 Boanopoa. Ilonsitue 0 kucJiorax u cojsix. (64.)
Boaopos — 31meMeHT 1 MPoCToe BEIECTBO
Crioco0bl mosty4eHus BOAOPOa B JaOOPaTOPUM U MIPOMBIIITIEHHOCTH

S7 \ [Tpaktrueckas padota Ne 4 o teme "Ilosrydenue u coOupanue Bo0pOia, U3yUEHUE €ro CBONCTB"

58 \ [Tonsitue o kucnorax u coyax. CocraB KUCIOT U coJier

59 \ Boruncnenus 00bEMOB ra3oB 10 YpaBHEHUIO XMMHUYECKOM peakiuu

60 Boruncnenus no ypaBHEHUSIM XUMHUYECKOM peakliiu: KOJIMYECTBa BEIIEeCTBa, 00BbEMa, MacChl [0 U3BECTHOMY
KOJINYECTBY BEIECTBA, 00bEMY, Macce peareHTOB UM MPOAYKTOB pEaKIHH

Tema 2.3 Boaa. PactBopsl. [lonsitue 00 ocHoBanusix. (134.)

61 \ dusunyeckue cBorcTBa BoAbl. Boga B nmpupoae

62 \ Boruncnenus 00bEMOB ra3oB 10 ypaBHEHUIO XMMHUYECKOM peakiuu

63 XUMUYECKUE CBOKMCTBA BOJIBI

64 | CocTaB OCHOBaHHIt

65 \ PactBopel. PacTBOprMOCTE BelecTB B BOJIe

66 \ HacplieHnHble 1 HeHaChIIIEHHbIE, KOHIICHTPUPOBAHHBIE U pa30aBIeHHbIE PACTBOPHI

67 [IpakTuyeckas padora Ne 5 mo teme "IIpUroToBieHne pacTBOPOB C ONpPEAEIEHHON MacCOBO J10Jeil pacTBOPEHHOTO
BeniecTBa.lI[purorosiienre pacTBOpOB C OIpeieIEHHON MOJIIPHON KOHIIEHTpaIMeil pacTBOPEHHOTO BelecTBa"

68 \ Boruncnenus ¢ UCronb30BaHUEM MOHSTHS «MaccoBast IOJIsl BEIIECTBA B PACTBOPE»

69 \ Ponb pacTBOpoB B IpUpOAE U )KU3HU YesloBeKa. KpyroBopoT BobI B Ipupojie
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3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA MPUPOJHBIX BOJ.

71 \ Boruncnenus ¢ UCroib30BaHUEM MOHITHS «MaccoBast 10JIs BEILIECTBAa B PACTBOPE»
72 ‘ O06006111eHre U cucTeMaTu3alus 3HaHU!
73 ‘ Kontposbnas padota Ne 3 mo teme "Bogopoa. Bona. PactBopsl. OcHoBanus"
Tema 2.4 OcCHOBHBIE KJIACChI HEOPTAaHUYECKUX coequHeHui (174.)
74 \ Oxcuppl: cocTaB, Kiaccu(UKalys, TPUBUAIbHBIE HA3BAHUS
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[Tonyuenue u XMMHUYECKUE CBOMCTBA OKCUIOB

Ilonstue o THAPOKCHUAAX — OCHOBAHUAX W KUCIOPOACOACPKAIIUX KHCIOTaX

duznueckre 1 XUMUYECKHUE CBOUCTBA KUCIIOT

[Tonyuyenue kucior

Krnaccudukanus ocCHOBaHUN

[I1€noun, mx CBOKWCTBA U CIIOCOOBI OTYYCHHUS

81 \ HepactBoprmMble OCHOBaHUS, KX CBOMCTBA U CIIOCOOBI MOJTYUYEHUS
82 \ [TonsiTre 06 aM(OTEPHBIX THAPOKCHIAX: XUMUYECKUE CBOMCTBA U noiy4yeHue. [I[pumeHeHre BaKHEHIIIMX OCHOBAHUI
83 \ Conu: coctaB, knaccuduKkaius, TPUBHAIbHbIC HA3BAHUS
84 \ dusnueckne U XUMHUYECKHE CBOWCTBA coliel. Ilomyyenue conen
85 \ I'eneTnueckas CBsSI3b MEXKIYy KlacCaMl HEOPraHUYECKUX COCTMHEHUM
86 [TpakTuueckas pabota Ne 6. Pemenne skciepuMeHTaNbHBIX 33724 10 TeMe « OCHOBHBIE KJIACChl HEOPTAaHUUECKUX
COEIMHEHMI»
87 Brruncnenus o ypaBHEHUSIM XUMHUYECKOH peaklvu: KOJIHMUECTBa BEMIECTBA, 00BbEMa, MaCChl 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY, MacCe peareHTOB WJIHM MPOJTYKTOB PEaKIIMU
88 Brruucnenust Macchl MpoayKTa peakiiuy Mo U3BECTHON Macce OJTHOTO U3 UCXOIHBIX BEIIECTB, B3SITOTO B BUJIE
pacTBOpa, CoAepKaIIEro ONpeIeaEHHYI0 MaCCOBYIO JIOJIIO pACTBOPEHHOTO BELIECTBA
89 \ KonTponbnas pabota Ne 4 o reme "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX COSTMHEHHA"
90 \ DNeMeHTHI, KOTOphIE 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCHIBI
Paznen 3. Xumunueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peaknun. (124.)
Tema 3.1 Xumuueckasi cBsizb. OKHCJIHTEILHO-BOCCTAHOBUTEIbHbIE peaknun (94.)
91 KoBasieHTHast mossipHas CBS3h
92 KoBasienTHast HEMOJIIpHAs CBSI3b

93

HMonnas cBsa3b




9 DNIEKTPOHHBIE M CTPYKTYPHBIE (hOPMYJIbI BEIIECTB

95 Crenenp okucienus. OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKIINU

96 XUMUYECKHE 3JIEMEHTbl — OKHCIUTEIN U BOCCTAHOBUTEIN

97 CocraBiieHre ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHI, METO/T SJIEKTPOHHOTO OajlaHca
98 O0600111eHre U cucTeMaTu3alus 3HaHU!

99 Kontposbnas padota Ne 5 mo teme "CtpoeHne atoMa. XUMHUUYECKasi CBS3h"

100 Pesepsnuiii ypok

101 Pesepenviii ypox

102 Pesepenviii ypox




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA
° Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., JIéBkun A.H.,
AxnmonepHoe o61iectBo «M3marenscTBo «IIpocBenieHne

METOJAUYECKHUE MATEPUAJIBI JIJ151 YYUTEJ A
denepanbHbIN TOCY1apCTBEHHBIM 00pa30BaTEIIbHBINA CTAHIAPT CPEAHETO OOIIEro
obpazosanus https://fgosreestr.ru/educational_standard

Konnenmus npenogaBanus yueoHoro npeamera " Xumus"
https://docs.edu.gov.ru/document/0b91a0fbd7deae619ad552137f44dc3d/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
Jlnst oOecriedeHus mI00TBOPHOIO YYEOHOTO MpoIiecca MpenoiaracTcs
UCII0JIb30BaHUE UH()OPMAIIMU U MATEPHAIIOB ClieAyIONX MHTepHET-pecypcoB:

-MunuctepctBo obpazoBanus PD: http://www.informika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/

- TectupoBanwue online 5-11 knaccer: http://www.kokch.kts.ru/cdo/

-Ilenarorudeckast Mactepckasi, ypoku B IHTepHeTe 1 MHOTOE Apyroe: http://www.teacher.fio

- HoBble TexHosorHu B 00pasoanuu: http://www.edu.seana.ru/main/ -ITyresoaurens «B
MHpEe HayKi» ISl LIKOJIBHUKOB: http://www.uic.ssu.samara.ru/nauka/

-Merasunukioneaus Kupuna u Medoaus: http://www.mega.km.ru/

-Caiit «S1 uny Ha ypok xumun»: http://.1september.ru/

-Komnexiuu ITOP: http://school-collection.edu.ru/collection.organik/ -Kosmaekiuu cpeaueit
mkoJIsl: http://www.chemistry.ssu.samara.ru/

-OCHOBBI XUMHU: JJIEKTPOHHBIH YICOHUK « XUMHS JUTS BCEX»: UILTIOCTPHUPOBAHHBIC
MaTtepHabl Mo 00IIel, OpraHuYecKoil U Heopranumdeckoi xumuu: http://school-
sector.relarn.ru/nsm/

-DJekTpoHHas OnbIMoTeKa yYeOHBIX MaTEpUasIoB 1Mo XuMuHu Ha moptaine Chemnet:
http://chemfiles.narod.ru/

- IIporpammHOe oOecreueH e Mo XUMHH.

MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOI'O
MPOUECCA YYEBHOE OBOPYJIOBAHUE

1. UntepakTuBHAs JOCKa

2. HoytOyk
3. l[lepuoanueckas cucrteMa xumuueckux 3neMenToB J1. V1. Menneneesa.
4. DNEeKTPOXUMHYECKHN psJT HAPSHKEHUI METAJIOB.

5. Tabnuna pacTBOPUMOCTH.
6. Kimaccudukanus HeoOpraHM4eCKuX BEIIECTB.
7. IlopTpeTbl XUMHUKOB.

OBOPYJAOBAHME U1 TPOBEJIEHUSA TIPAKTUYECKHUX PABOT
1. ITpoOupxu,KoI0BI
2. lITaTuBsl
3. PeakTuBbl (COMHU, KUCIOTHI, IIEIOYH U UHIUKATOPHI)


http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://www.teacher.fio/
http://www.uic.ssu.samara.ru/nauka/
http://www.mega.km.ru/
http://.1september.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://chemfiles.narod.ru/
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