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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YPOBEHb) COCTABJIEHa Ha OCHOBE TPEOOBAHMI K pe3yJbTaTaM OCBOECHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIEHHBIX
B ®I'OC OOO, ¢ yuerom deaepanbHOil pabouei mporpaMmMbl BOCIIUTAHHUS.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOn
MIOMOIIIH YYUTENIO B CO3/IJaHUU paboyeil mporpaMmbl 1o y4eOHOMY MpPEAMETY.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIel cTpaTeruu
oOydeHUsl, BOCIUTAHUS ¥ PA3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
npenMeTa, onpenesnseT 00s3aTeIbHOE MPEAMETHOE COAEPKaHUe, €ro CTPYKTYPY 1O
pazmenam M TeMaM, pachpelereHue 1o  KjaccaM, PEKOMEHIYyEeMYIO
MOCIICIOBATCIBHOCTh ~ W3YYCHHS XHMHH C  yYE€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  TpoIecca, BO3PACTHBIX
ocoOeHHOCTEH oOydaromuxcsa. B mporpamMme 10 XUMHH — yYUTBIBAIOTCS
BO3MOKHOCTH Y4eOHOTO MpeIMeTa B peanu3alid TPeOOBaHWN K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM M TIPEIMETHBIM pe3ysbTaraM OOyYCHHS U B
(GOpMUPOBAaHUU OCHOBHBIX BHIOB Y4COHO-TIO3HABATEIHLHOW  JIEATEIBHOCTH
00y4aromerocsi o OCBOECHUIO Y4eOHOTO COIepKaHUSI.

WN3yyenue XuMuUM Ha  yYpOBHE OCHOBHOro oOmiero oOpa3oBaHUS
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY, HEOOXOAUMYIO JJI BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS HMHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOYy4YaIOIIMUXCS, HAa TPOJOJDKEHHE OO0ydYeHHs Ha YpPOBHE CpPEIHEro
obmiero oOpa3oBaHus.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GOpMHUPYEMbIe XUMHUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUH U
BEIIECTB B MPUPOJE, O MyTSAX pEeIIeHUs TI00aJbHBIX MPOOJIEeM YCTONYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0OsieM, MPoOIEMBI YKOJIOTHYECKON O€30MaCHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KyJIbTYPhl TUYHOCTH O0YYAIOIINXCS, MX 00IIeH U (PyHKIIMOHATBHOM
TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW JIEeSITeIbHOCTH,
OKCIIEPUMEHTATBHBIX ¥ HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MMOBCEIHEBHOM )KU3HU, TaK U B TPO(DECCHOHATLHOM eI TeITLHOCTH;



3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABICHUN O €UHCTBE TIPUPOJIBI M YEIOBEKA, SIBISICTCS KITFOYEBBIM ATAIllOM B
(OpMHUPOBAaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTU 00Yy4atOUINXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K ECTECTBEHHO-
HAyYHBIM 3HaHUSAM, K PUPOJIE, K YEIOBEKY, BHOCHT CBOH BKJIaJ B IKOJIOTHYECKOE
o0Opa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU OOECNeurBaIOTCS CcHeuu(UKO
colepKaHUs TPeIMeTa, KOTOPBIM SIBISICTCS TEAarorudyeckyd aganTHPOBAHHBIM
OTpaXKCHUEM OIPECIICHHOTO dTala Pa3BUTHS XUMUHU.

YriyOonéHHbBIN Kype XUMUU OCHOBHOT'O OOIIIET0 0Opa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIONTUMUCS CUCTEMBI MIEPBOHAYAIBHBIX TIOHITHH XUMUH, OCHOB
HEOPTaHWYECKOW XMUMHUH, OCHOBOIIOJATAIOIINX MPEACTABICHUN OONICH XUMHH W
OTJICTBHBIX 3HAUNMBIX IMOHATHN OPTaHUYCCKON XHUMHH.

CTpyKkTypa cojaeprKaHusl MPOrpaMMbl MO XUMHUU c(POopMUpOBaHA Ha OCHOBE
CUCTEMHOro monaxonaa K e€ u3yudeHuto. CopepikaHue CKIIJIbIBAETCS U3 CUCTEMBI
TOHSITHH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHH O XUMHYECKOH
peaknuu. O0Ge 3TH CHUCTEMBI OPraHHW30BaHBI MO TPHHIIMITY ITOCIICIOBATEIILHOTO
pPa3BHUTHS 3HAHWH HA OCHOBE TEOPETHUSCKHX MPEICTABIICHUIA PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOU TE€OPHH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepuonuueckoro 3axona J[.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIECKOM NUCCOLMALIUY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KHHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTnuecKkuxX 3HAHUW IOJOKEHBI SMIIMPUYECKU IOJTYYCHHBIC
¢dakTtel. TeopeTnueckue 3HaHUS PA3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO YPOBHS
K JApyroMy u 00ecCleuuBaloT OOyJalomMUMCS BO3MOXHOCTb OOBSCHATh H
IPOTHO3UPOBATH CBOWMCTBA, CTPOCHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
U3y4aeMbIX BEIICCTB.

OcBoeHue coaepKaHusi MPOTPAaMMBI MO  XUMHH  MPOUCXOJUT  C
MCTIOJIb30BaHUEM 3HAHUH U3 paHEee U3yUEHHBIX YUYECOHBIX MPEAMETOB: OKPY KA
MUp, Ouostorus, u3nka, MaTeMaTHKa, reorpadus, TEXHOJIOTHS, HCTOPHS.

[Iporpamma ocHOBHOTO 001mero oOpa3oBaHus TO XUMHUH (yriayOnEHHBIHN
yYpOBEHb) OpHUEHTHPOBAaHA HAa COXpaHCHHE (PyHIAMEHTAITBHOTO XapakTepa
oOpa3zoBaHus, cnenuduKA y4eOHOTO MpeaMeTa W O0OCSCIICUYeHHE YCIICIITHOTO
oOydeHHsI Ha CIEOyIOIIeM YypOBHE oOpa3oBaHusA. B mporpamMMe 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAsl M TPAKTHYECKash HAMPaBICHHOCTh OOYYEHUS XUMUH,
mupdepennmanus  oO0ydeHUs, BKIOYAromas  OpPOQHIBHYI0  MOATOTOBKY
oOyJarommuxcs H TMOCIEAYIONEee CaMOOMpESICHHEe B BBEIOOpPE HAIPABICHUS
0o0ydeHus B IpoPMIbHBIX KJIaccax.



VYrinyOonéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET — peaju3alMM  3a1ad
po(ecCUOHaTbHON OPUEHTAIMU U HAIIPABJIEHO Ha MPEJA0CTAaBIEHNE BOZMOXKHOCTH
KOKJIOMY O0OydYarolmeMycsi NpOsSBUTh CBOM HWHTEIJIEKTyalbHblE U TBOPYECKHE
CIIOCOOHOCTH MPU U3YUEHHH YU€OHOT0 MpeaMeTa, HEOOXOAUMBbIE JIJIS POIOKEHHUS
o0Opa3oBaHus U JalbHEHIIEeH TPYIOBOM 1€ATENTbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa ISl
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OpPraHU3ALMIX, PEATU3YIOUIUX MPOrPaMMBbI
muddepeHurpoBaHHOro (yriryOsn€HHOro, NpPOGUIBHOTO) H3YYEHHUS OTIEIbHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs.

OO6pazoBatenbHble (PYHKIIMM XUMHUHU, W3y4aeMOl Ha yriiyOJEHHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUPOBaHUS 3HAHUI OCHOB XMMHUYECKON HAayKU Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUUYECKON NEeATEeTbHOCTH
YeJloBeKa M OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajaya y4deOHOTro
peMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUUYECKUX 3HAHUN — BaXKHEUIINX
(bakToB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, JOCTYIMHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOJlaM TO3HaHUS TMpU U3YYEHHH BEIIECTB U XHUMHUYECKUX PpPEeaKIui,
(GbopMHUpPOBaHUY U PA3BUTUU NTO3HABATEIBHBIX YMEHUHN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHUM B Y4YEOHO-TIIO3HABATEIBHOM U Yy4e€OHO-UCCIEN0BATENbCKON
JEsITEeIbHOCTH, OCBOCHHMU MpaBUil O€30MacHOr0 OOpalleHus C BEIIeCTBaMU B
[IOBCETHEBHOM JKU3HU.

Lenu n3yyeHust XUMUU OTpaXaroT HapaBIEHHOCTh OOy4YEHHUsl HAa pa3BUTUE U
caMOpa3BUTHUE JINYHOCTH, POPMHUPOBAHUE €€ UHTEIJIEKTA U OOIIEeH KyIbTYpBHI.

N3ydyeHrne XMMHUU HAIIPaBJIEHO HA JOCTHIKEHHE CICAYIOMIMX LIeNIeH:

(GopMupoBaHUE UHTEIUIEKTYyaJbHO pA3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHMUYECTBY, CaAMOCTOSITEIbHOMY HPUHATHIO pPELIEHU,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KU3HU;

(opMupOBaHUE CUCTEMBl XMMUUECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-
HayYyHOWH KapTUHBI MHpA, KaK OCHOBBI JJI TMOHUMAaHHUS XUMHUYECKOM CTOPOHBI
SABJICHUN OKPY’KAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKU;

npuoOIIeHHe OOYydYaroIIMXCs K CaMOCTOSITCIBHOM IMO3HABaTECIbHOU U
UCCIIEIOBATEIbCKOM  NEATEIBHOCTH, K  HAydyHbIM  METOJaM  IIO3HaHMS,
(dopMupoBaHUE MOTUBAIIMU U PAa3BUTHE CIIOCOOHOCTEH K M3yUEHUIO XUMUU;

dbopmupoBanue  o0me  (YHKIUOHATHPHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBICHATh M OLICHUBATH SIBJICHUS
OKpPYXAIOLEro MHpA, UCHOJIb3Ysl 3HAHUS WU ONBIT, MOJYYEHHBIE NMPU H3YYECHHUH
XUMHH, IPUMEHATD UX [IPU PELIEHUH NPOOJIEM B IOBCEIHEBHOM KU3HU U TPYI0BOI
NEeSATENbHOCTH;



pa3BuTHE Yy OOy4YalOIIMXCd HHTEpeca K HU3YYEHUI0 XUMUU U cdepam
NEeSATENbHOCTH, CBSI3aHHBIM C XUMHUEH, MOTHUBAIMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOQUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00yueHus;

OCO3HAHME LEHHOCTH XMMHUYECKUX 3HAHUM B KU3HHM YEJIOBEKA, MOBBIIICHUE
YPOBHSL DJKOJIOTHUYECKOW KYJIBTYPBl, HEIPUATUE AEHUCTBUM, IPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne 00YYaIOUMMUCS ONBbITa CAMOMO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIU), HEOOXOIUMBIX JIJISl PA3IMYHbBIX BUIOB JEATEIBHOCTH.

Ha yrny6nénnoe u3ydyenue yuyeOHOTO npeaMera «XuMus» oTBoauTcs 1o 136
yacoB B 8 u 9 knaccax (4 4daca B HEJEN0), TO €CTh 2 Yaca B HEJEII0 3a CYET
o0s3atenbHOM yactu OOIT OO0 u 2 yaca 3a cuét yactu OOIT OO0, popmupyemoii
ydyacTHHKaMu 00pa3oBaTenbHbIX OTHolIeHWW. Bcero 272 wyaca 3a aBa roja
o0y4eHusl.



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

Xumusi — BaxkHas 00JIaCTh €CTECTBO3HAHUS M MPAKTUUYECKOU NESITEIBHOCTH
yenoeka. [Ipeamer xumuun. Pons xumuu B u3HU yenoBeka. Kpatkue cBenenus oo
VUCTOPUY BO3HUKHOBEHUS WU Pa3BUTHUS XUMHUU. XHMHUA B CHCTEME HayK. Tena u
BellecTBa. Ousznueckre 1 XMUMUYECKUE CBOMCTBA BEIIECTB. ATPEraTHbIE COCTOSHUS
BellecTB. [IoHSATHE O TEOPETUYECKHMX U HMIIUPUYECKUX METOAaX MO3HAHUSA B
€CTECTBEHHBIX Haykax. [IpencTaBieHuss 0 HAyYHOM IO3HAHUM HA SMIUPUYECKOM
YpOBHE: HAOII0JICHHE, U3MEPECHHE, IKCIICPUMEHT, MOJCIMPOBAHKUE, BHIYHCICHUE.
[IpencraBnenust 0 HAyYHOM MTO3HAHUU HA TEOPETUUYECKOM YPOBHE: HayUHbIE (PAKThI,
npobsiemMa, runoTe3a, Teopusl, 3aKOH.

A3pik xuMuH. VIcTOUHMKHN XUMHUUECKON WH(popMaIiu.

[TonsiTue o mMeromax paboOTHl ¢ XMMUYECKUMHU BemiectBamu. O6opyaoBaHue
IIKOJIBHOM XuUMHUeckoil mnaboparopuu. IlpaBuna Oe3omacHoro oOpalmieHusi c
BEIIIECTBAMU U J1aOOPaTOPHBIM 000PYI0OBAHHUEM.

Uucteie BemecTtBa U cMecHu. [IpupoaHbie cMecu: BO3AYX, HNPUPOJHBIA Ta3,
He(Th, IPUPOJIHBIE BOJIbI, TOPHBIE TOPOIbI U MUHEpaJbl. [IoHATHE O TOMOT€HHBIX U
reTeporeHHbIx cMecsx. CrnocoOsl pazaeneHus cmeceil. OuncTKa BEIIEeCTB.

BemectBa M XuMHUUYECKHE pEAKUMUH. ATOMBI U MOJEKYJIbl. XUMHUUYECKHE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. lIpocThie M ClIOKHBIE BEIECTBA.
Mertaiibl 1 HeMeTalulbl. BeliecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS.

Xumuueckast popmyia. BanmeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH
NOCTOSIHCTBAa cocTaBa BemiecTB. OmpenenieHne BaJ€HTHOCTH 3JIEMEHTOB 10
dbopmynaM OMHAPHBIX COSAUHEHUM U CocTaBlieHne (hOPMYI OMHAPHBIX COSTUHCHHM
[0 BAJIEHTHOCTH 3JeMeHTOB. OTHOCHUTENbHAs aToMHass Macca. OTHOCUTEIbHas
MOJIEKYJIsIpHasE Macca. MaccoBasi 101 XMMHUYECKOTO 3JIEMEHTAa B COEIMHEHUMU.
Haxoxxnenue mpocreiiieil ¢popMysibl BEIIeCTBa MO0 MACCOBBIM JIOJISIM DJIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBs3b KOJIMUECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €IMHHMII BemecTtBa. Pacuetst mo Qopmynam
XUMHYECKHX COEQMHEHUH. MoisipHasgs Macca cMmecu BemecTB. MoJibHas 1071
XAMHYECKOTO JJIEMEHTa B coenuHeHuu. Haxoxkaenwe mpocteimieit (hopmysl
BEILIECTBA M0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nYeCKue U XMMUYECKUE ABJICHUS. XUMUYECKasl PEAKIUs U €€ NMPU3HAKU.
VYcnoBus npoTekaHusi XUMUYECKUX peakluid. 3aKOH COXPaHEHUsI MAaCcChl BEIIECTB.
ATtoMmHO-MoneKkysipHas Teopus. JKuszHb u pesrenpHOCcTh M.B. JlomoHnocoBa.
XUMHUYECKUE ypaBHEHUA. TUIBI XUMUYECKUX peaklnil (COeIMHEHUS, PA3I0KEHHUS,
3amenieHus, ooMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.



OKCNEPUMEHTAIbHOE HM3Yy4YCHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMUYECKOW TIOCYIOW, ¢ TmpaBuiaMud paboThl B JabopaTopu W TMpHUEeMaMU
oOpaitieHust ¢ 1a00paTopHbIM 000pyI0BaHKreM. 3yueHure u onucanue pu3nueckux
CBOMCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB — METaUIOB U HEMETAILJIOB.
Ha6monenne pusnyeckux (IiaBjieHUE BOCKa, TasHUE JIbJla, paCTUpPaHUE caxapa B
CTyNKe, KHUIIEHHWE W KOHJCHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IPOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE COJbI UM Meja C COJISTHOM
KHUCIIOTON) siBeHUM. O3HaKOMJIEHHE ¢ 00pa3laMU BEIIECTB KOJIMYECTBOM 1 MOJIb.
HaGmionenne u omnucaHue NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX pPEaKIui
(pazyioxeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHCJIOTBI C XJOpujaoM Oapusl,
noJiydeHue u pasnoxkeHue rugpokcuaa meau (1) mpu narpeBannu, B3auMoielicTBie
xenesa ¢ pactBopoMm coiu menu (I1). M3yuenue cnoco6oB pasneneHust cmecei (¢
TOMOIIIBIO MarHura, buneTpoBaHUE, BEITIAPUBAHUE, TACTUIUISINSA,
xpoMartorpadus), MNpPOBEJCHUE OYHCTKH ToBapeHHOW conu. Halmomenue wu
OTMCaHNE OMBITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS MACCHI.

Baxueiimue npeacTaBuTe M HEOPraHMYeCKMX BelecTB

IIpencraBnenust o ra3zax. Bo3myx — cmech razoB. CoctaB BO3nyxa. 3aKoH
ABoragpo. Monspubeiii 00b€M Ta3oB. OTHOCHTENbHAs IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BeIIecTBa o
U3BECTHOW OTHOCUTEIBHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMPH
XUMHUYECKUX PEaKIUX.

Kucnopon — smemeHT M mpoctoe BemiecTBO. HaxokIeHwe Kuciopoja B
npupoje, GU3nYecKkue 1 XuMUYECKUe CBOMCTBA (peaKIMi TOPEHUsS U OKUCIICHUS).
IIpouiecchl okucnenuss B kuBoM mnpupojae. Oxcunabl. [IpumeHenune kuciopoja.
CriocoObl MoTy4eHus: KUCIOpoia B 1a00paTopuu U npombinuieHHocTH. [lonsTre o
karanuzatope. Kpyrosopor kuciopoga B mpupojge. O30H — amioTpomHas
mMonudukanusa kuciopoaa. O30HOBBIH CJI0M, €ro 3HAYSHHE JJIs1 )KUBBIX OPTaHU3MOB.
Pa3pyiieHre 030HOBOrO ClO4.

TemnoBoit >PheKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
BK30- U BHJOTEPMUYECKUE peakuuu. TorumBo. Mcronb3oBaHue yriisi U MeTaHa B
Ka4yecTBE TOIUIMBA. 3arpsa3HeHue Bo3ayxa. [lonstie o mapHuKoBOM 3¢ deKxTe.

Boaopon — sneMeHT u mpoctoe BellecTBo. Haxoxaenue Bogopoaa B MpUpoe,
duznueckre 1 XMMUYECKHUEe CBOMCTBA, MPUMEHEHHE, CIOCO0bI monyueHus. [lonsarue
0 KUCJIOTax U cojsix. Mcnonb3oBaHue BOAOPO/Ia B KAYECTBE TOIUIUBA.

Bonma. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpBL
HacellieHHble 1 HEHACHIIIEHHbIE PacTBOPbI. PacTBOpUMOCTH BEHIECTB B BOJIE.
@akTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpakKeHUs KOHIEHTPALIMK PACTBOPOB: MAaccoBas J0Jsi paCTBOPEHHOIO



BEILIECTBA, MOJISIpHAs KOHLEHTpauus. Poyib pacTBOPOB B HPUPOAE U B KU3HU
YEJI0BEKA.

Xumunueckue cBoiictBa Bojbl. l[lonstue 00 ocHoBanusix. Ilonstue 06
nHAuKaropax. KpyroBopoT BoAbl B OpUPOAE. 3arpsa3HEHUE MPUPOAHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHenuil. Oxcuanl. Kiaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue (OCHOBHBIE, KHUCJIOTHbIE, amMdoTepHble) W
HecosieoOpasymoie. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpuBHaIbHBIC
Ha3BaHUS OKCUJIOB. DU3NUYECKHUE U XapPAKTEPHBbIE XMMUYECKHE CBOMCTBA OKCUIOB
(B3aMMOJICCTBUE C BOJIOM, C KUCIOTAMU U OCHOBAaHUSIMU, C APYTUMU OKCHIAMHU).
[Tony4yeHnue OKCUIO0B.

[ToHsTHE O TUAPOKCUAAX — OCHOBAHUSX U KUCIOPOACOAEPXKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucnor. MexayHapogHas HOMEHKIATypa U
TpUBHUAJIbHbIC Ha3BaHUS KHUCJIOT. DUBMYECKUE U XUMHYECKHE CBOMCTBA KUCIIOT
(B3aMMOJICHCTBHE C METaUIaMH, C OKCHUJaMU METaJIJIOB, OCHOBAHUSIMU U COJISIMU).
Pan axtuBHocTM MmetaimoB H.H. bexerosa. Ilonmyuenue xucior. Kucinorsr B
npupoje, IPUMEHEHNUE BAKHEHIITUX KUCIIOT.

OcHoBanus. Krnaccudukaruss OCHOBaHUMW: IIEJIOYH UM HEPACTBOPUMBIC
OCHOBaHUsA. MexayHapoHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHBIE HA3BaHUS
ocHoBaHui. lllenouyn, ux cBoiicTBa (B3aMMOJIEUCTBUE C KHCIOTHBIMU OKCHIAMH,
KUCIIOTaMH M COJIAIMH) M CHOCOOBI moiydeHusi. HepacTBopuMble OCHOBaHUS, WX
CBOICTBA (B3aMMOJIEHCTBUE C KUCIOTAMHU) U CITOCOOBI ONyueHusi. AM(OTEPHOCTD.
[lonsitue 00 ampoTepHBIX THAPOKCHUIAX (HAa MPUMEPE TUAPOKCHUIOB IIMHKA U
AJTIOMUHHUS): XUMUYECKHUE CBOMCTBA (B3aMMOJICUCTBUE C KUCIIOTAMHU U IIEJI0YaMU) U
MOJIyYEHHUE.

Comu  (cpeaHue, KHUCIBIE, OCHOBHBIE, [IBOWHBIC). MexXayHapoaHas
HOMEHKJIaTypa cojieil. TpuBHanbHbIe Ha3BaHU COJIel. PU3NUECKHUE U XapaKTEPHbBIC
XUMHYECKHUE CBOMCTBA HA ITpuMepe cpeaHux coiiei. [lomydenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

DKCIEPUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBICHUI:

KOJINYECTBEHHOE OINPEEIICHUE COIEPKAHUS KACIOPOAa B BO3AYXE;

noJiy4eHue, coonpanue, pacro3HaBaHUE U U3YUEHHE CBOWCTB KUCIOPO/IA;

HAOJIFOICHUE B3aUMOJICHCTBHSI BEMIECTB C KHUCJIOPOJOM H  YCIIOBHM
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHUS;

O3HaKOMJIEHHE ¢ 00pa3aMy OKCUOB U OMUCAHUE X CBOWCTB;

noJiydyeHue, coOupaHHe, paclio3HaBaHWE W HU3YYEHUE CBOMCTB BOJOpPOJA
(ropeHue);

B3aMMO/ielicTBHE Boopoaa ¢ okcuaom meau (11);



UCCJEI0BAHUE OCOOEHHOCTEH PAcTBOPEHMsI BELIECTB C  Pa3IUYHOU
PacTBOPUMOCTBHIO;

[IPUTOTOBJIICHUE PACTBOPOB C OIPEAEICHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO
BEILECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEICHHOW MOJSAPHOU KOHILIEHTpaUUuen
PacTBOPEHHOTI'O BEILIECTBA;

B3aMMOJICHCTBHE BOJbI C METAJUIAMU (HATPUEM U KAJIbLIUEM);

ONpENIEJIEHNE PACTBOPOB KUCIIOT U LIEJI0YEN C MOMOILIBIO HHANKATOPOB;

UCClieIoBaHre 00pa3lloB HEOPraHUUECKHUX BEIIECTB PAa3IUYHBIX KIJIACCOB;

u3ydeHue B3aumoaeicTBus okcuaa menu (l1) ¢ pactBopom cepHOM KUCIOTHI,
KHUCJIOT C METAJJIAaMH, PEaKIUi HEUTpaIU3aLly;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHE OJHOIO MeETajljia
JIPYTUM U3 pacTBOPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U ILIEJI0YEN;

pelIeHne DJKCIEPUMEHTAIBHBIX 3a1ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
iemenToB /. U. MenaeseeBa

Crpoenue aToMoB. XuMHuUecKasi CBI3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIC
peaKiuu.

[lepBbie TOMBITKH KIACCH(UKAIMU XUMUYECKUX dyeMeHToB. [lonsTue o
rpynmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: HICJOYHBIX U IIEJIOYHO3EMEJbHBIX
MeTajjlaX, TajloreHaX, WHEPTHHIX (OJIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
00pa3yroT aM(oTepHbIE OKCHUJIBI U THAPOKCHUJIBI.

[lepuoanueckuii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuonnueckas
cucteMa xumudeckux snemeHTtoB JI. WM. MenpeneeBa. KopoTkomepuonHas u
mHHOTIeproaHas ¢Gopmbl Tabmuiel  «llepuoguyeckas cuctemMa XUMHUYECKUX
sanemeHToB JI. . MenneneeBay. [lepuoasl u rpynmnsl (A- u B-rpymisl).

Crpoenne aromoB. CocTtaB aToMHBIX snaep. M3otombl. PaanoakTMBHOCTS.
DONEKTPOHBI. DIIEKTPOHHAsT OpOUTaNb. DHEPreTUUYECKUE YPOBHU M MOAYPOBHHU
atoma: S-, p-, d-opOuranm. DIEKTPOHHBIC KOHPUTYpallMd | DIIEKTPOHHO-
rpaguyeckue ¢Gopmynbl atomMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMEpa,
HOMEpa NepHoJa U rpymnmsl 3aemeHTa. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumMuyeckux 31neMeHToB llepuonnueckon cucremsl 1. . Menneneesa:
pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHUYECKUMM YpPOBHSM, IOLYPOBHSAM H
opoutansam. Gusnveckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEpPHOCTH HW3MEHEHMsI pajJuyca aTOMOB XHUMHYECKHUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB O rpyniam u nepuoaaM. Mizmenenue
KHMCJIOTHO-OCHOBHBIX CBOWCTB COEIMHEHUN XMMHUYECKHUX DJIEMEHTOB B IIEpUOAAX H



rpynnax. XapakTepUCTUKa XHUMHYECKOrO »3JEMEHTa IO €ro IMOJIOKEHUIO B
ITepnonnueckou cucreme /1. 1. Menneneesa.

3nauenue [lepnoandeckoro 3akoHa u [lepnoandeckoi CHCTEMbI XUMUYECKHAX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. JI. M. MeHneneeB — ydyeHbId U
IPaKJIaHHH.

DONEeKTpOOTPULATEIBHOCTh XUMUYECKUX JIIEMEHTOB. XHMHUYECKas CBSA3b.
Buibl xuMudeckoi cBsi3u: KOBaJEHTHAs MOJsIpHAs CBS3b, KOBAJECHTHAS HETIOISIpHAS
CBSI3b, UOHHAsI CBA3b. MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW U MOHHOU CBSI3H.
DNEeKTPOHHBIE U CTPYKTYpHBIE (OpMYJIbI BelecTB. KaTHOHBI M1 aHHOHBI.

Kpucrammueckue n amopdHbie BemecTa. TUIBI KPUCTAITUYECKUX PEIIETOK:
MOHHAsI, aTOMHAas1, MOJIEKYJISIpHAsl U UX XapaKTEPUCTHUKHU.

Crenens okucienus. OnpeaeneHre CTeneHe OKUCISHNUsI aTOMOB B OMHAPHBIX
coenuHeHUuaX.  OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipoueccer
OKHUCJICHHsSI U BoccTaHoBlieHHd. OkuciauTenu U BoccTaHoBuTenu. CocTaBieHHe
YPaBHEHHM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI U pacCTaHOBKA
B HUX KO3(DPUIIMEHTOB METOJIOM JIEKTPOHHOTO OasiaHca.

DKCNEepUMEHTAIbHOE U3YUCHHE BEIIECTB U SIBJICHUIA:

O3HAaKOMJIEHHE C 00pa3liaMyi METaJUIOB U HEMETAJUIOB;

MOJENMPOBAHUE CTPOCHUS MOJEKYJ IpPU IOMOIIM PHUCYHKOB, MOJEIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

IPOBEACHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MPUMEPBI  OKHCIHUTEIHHO-
BOCCTAHOBHTEJIBHBIX PEAKINI (TOPEHUE, PEAKIINU PA3TI0KEHUS, COETUHEHNUA ).

MexnpeaMeTHbIe CBA3H

Peanuzanusa MeXNpeaIMETHBIX CBA3€H NMpPU U3YYEHWH XUMUHU B 8§ Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSATUMN, TaK U OHITUMN, IPUHATHIX B OTAEIIBHBIX €CTECTBEHHBIX HaYyKaX.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBICHUE (MPOoIlecC), HAay4YHbINH (aKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KiIacCUUKAIMs, MNEPUOIUIHOCTD,
HaOJI0IeHHEe, SKCIIEPUMEHT, MOJIEIUPOBaHHUE, U3MEPEHUE, MOIEIIb.

®usnka: SBIEHUS NPUPONBI, (U3UYECKUE SBICHUSA, BEIIECTBO, TEJO,
dusznueckre BEIWYWHBI, €IUHUIBI HM3MEpeHus, O0O0BEM, Macca, arperatHble
COCTOSIHHE BEIIECTBA, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, >KHUAKOCTEH M TBEPIbIX (KPUCTAUIMYECKUX) TEJ, SJEKTPUUECKUU 3aps,
KOJMYECTBO TEILJIOTHI.

buonorus: 6uocdepa, porocuHTe3, IpOIIECCH 0OMEHA BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPaAIIbl, TOPHBIE TIOPOIbI, TTOJIE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

TexHonorus: TexHocpepa, NPOU3BOJACTBO, XMMHUYECKUE TEXHOJOTUH, ChIPHE,
KOHCTPYKIIMOHHBIE MaTEPHUAaIbI.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHUSI (YIJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOydYeHHMs] XUMUU B €JIHUHCTBE y4eOHOH H
BOCIIUTATENIbHON J1€ATEIbHOCTH 00pa30BaTeIbHON OpraHU3allid B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSIMM, TPHUHATHIMU B OOIIECTBE NpaBWJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpolleccaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMAJIU3ALMIU
00y4Jaromuxcs.

JIMYHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OpPHEHTAIUA U
paclIMpeHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACJIEAUIO, IOHUMAHUE 3HAYCHHS] XUMUYECKON HayKH
U TEXHOJIOTUU B JKU3HHU COBPEMEHHOTO 00IIeCTBa, B Pa3BUTHH SKOHOMHUKU Poccun
Y CBOETr0 PETrMOHa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

IPEACTAaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, MPOSIBJICHUE KOMMYHUKATUBHOW KYyJIbTYphl B
pa3HOOOpa3HON COBMECTHOM JCATEIHLHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIiecce yueOHOU u
BHEYUYEOHOU JIEATEIHLHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJICHUE W TOCTYNKUH CBOMX TOBAPHILEH C
MO3ULIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHHUS IMOCIEICTBUI
IIOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOAUMBIE IJIs
NOHUMaHHUSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE IEHHOCTH HAyYHOT'O MO3HAHUS JJIS Pa3BUTHUS KaXKJOT0O YEJIOBEKa U
MPOU3BOJUTEIBHBIX CHUJl OOLIECTBA B IIEJIOM, POJIM U MECTa HAyKH «XHUMHS» B
CHUCTEME HayYHbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUA TPHUPOJIBI,
B3aMMOCBSA3SX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPEAOM;

MO3HABaTEJIbHAS MOTHBAlUS M HHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOpa30BaHMIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpDY HANpaBiCHUS W YPOBHS JalbHEWIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJIbTYPBI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbII 00pa3 >KWU3HH, OCO3HAHUE MOCIEICTBUA H
HETPUSATHUE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWwi  0€30MacHOCTH MpH  OOpallleHUU C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYaIUX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIEGHHUS K TPYAOBOM JEATEIIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKAa U K MCCIIEIOBATENIbCKON 1eATeTbHOCTH Kak
BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOIIECTBE;

pa3BuUTHE MHTEpeca K MmpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaTu3allii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJE KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXalollel cpe/ibl; 0CO3HAHUE II100aJIBLHOTO XapaKTepa IKOJIOTHYEeCKUX podsieM
U ITyTeH UX petieHus; CliocOOHOCTh MPUMEHSTh 3HAHUSA, TOJTy4yaeMble IPU U3YUCHUH
XUMUHU, IS PEIIEHUs 3a7ay, CBSI3aHHBIX C OKPYKAOUIEH Cpelod; aKTUBHOE
HENPUATUE NEHUCTBUM, MPUHOCIIIMX BPEN OKPYKAIOUIEH CPElle; OCO3HAHUE CBOEHU
pOJIM Kak TpakJIaHWHA U TMOTPEOUTENss B YCIOBHIX B3aMMOCBSI3H MPHUPOIHOM,
TEXHOJIOTHYECKON U COLUAIBHOW CPEJ; TOTOBHOCTh K YYAaCTHUIO B MPAKTUYECKOMN
NEATENIbHOCTU SKOJIOTHYECKON HAIIPABIEHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IO
XHUMHH OCHOBHOTO 00111eT0 00pa3oBaHus, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUITMHAPHBIX (MEKIPEIMETHBIX) MOHITHHI, OTPaX)aroIINX
MarepuaJbHOE €IWHCTBO MHpa M TMpPOIECC MO3HaHUA (BEUIECTBO, CBOWMCTBO,
SHEPTrUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEOBAHUE, DKCIIEPUMEHT U JIPYTHUE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHKaTUBHBIMH, PEryISTUBHBIMU), BA)KHBIMU JUISL MTOBBILLICHUS
3O PEeKTUBHOCTU OCBOCHHS COAECPKAHUS y4yeOHOro mnpeamera, (QopMHUpPOBAHUS



KOMIICTEHIIMHA, a  TaKXke  IPOEKTHO-UCCIEHOBATEIBLCKON  IESATEIBbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX MCIOJIb30BaTh B y4€OHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aemcTBus:

YMEHHSI MCIIOJb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHU
3HAHUMN: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACTSATH UX CYIIECTBEHHBIC
IPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSITUSAMHM); aHATU3UPOBATH,
cpaBHUBaTh, 00001IaTh, BBHIOMpPATh OCHOBAHUS IS KiIacCUUKAIMU U
CHUCTEMATHU3ALMN XUMUYECKUX BEIIECTB U XMMHUUYECKUX PEAKIM; YCTAaHABIMUBATH
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXIY O0bEKTAMU U3YUEHUST; CTPOUTD JIOTUUECKHE
paccyxaeHus: (MHIYKTUBHBIE, ICTYKTUBHBIE, 110 aHAJIOTHH); TIpeiarath KpUuTepuu
U BBISBIISATH OOIIME 3aKOHOMEPHOCTU U MPOTUBOPEUHUS B U3y4aeMbIX IpoOIeccax M
SIBJICHUSIX; MPOBOJMUTH BBIBOJBI U 3aKIIOUYEHUS; YMEHUS NMPUMEHSATH B IPOIECCE
MO3HAHMS MOHATHS (TIPEAMETHBIE U METaINPEIMETHBIC), CAMBOJIMUECKUE (3HAKOBBIC)
MOJICJIH, UCTIOJIb3yeMbI€ B XUMHUU, TPEOOPa30BLIBATH MOJICJIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢opMmyja U YypaBHEHHUE
XUMHUYECKOU PEAKIIMU — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJEIIbHBIX
NPEJCTABICHUA  XapaKTepU30BaTh H3y4aeMble XHMHUYECKHE BEUIeCTBA U
XUMUYECKHUE PEAKIIUU.

ba3oBble muccienoBaTe/ibCKue JIedCTBHA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHSI TPUMEHSTh METOJIbl HayYHOr'O TO3HAHHWS BEILIECTB W SABJICHUM Ha
AMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATEIIPHOM U
MIPOEKTHO-UCCIIE0BATENBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHMS U CaMOCTOSITEIILHO CTABUTh BOIIPOCHI;, aHATTU3UPOBATH (DAKTHI, BHISBISITH
u (GopMyIupoBaTh MPOOJIEMY, OINPEACIATh IEIb W 3aJlaud, COOTBETCTBYIOIIHE
peleHnto MpoOIeMbl; TIpeIiaraTh OMUCATEIBHYIO WM OOBICHUTCIBHYIO THIIOTE3Y
U OCYIISCTBIIATH €€ IMPOBEPKY; YMEHHUS IPOBOAUTH H3MEPCHHS HEOOXOIUMBIX
MapaMeTpPOB, BBIYMCICHHUS, MOJICIMPOBAHUE, HAOMIOJCHUS U OKCIEPUMEHTHI
(peasibHBIE M MBICJICHHBIE), CAMOCTOSITEIBHO MPOTHO3UPOBATH PE3YJbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI MO pE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCIIeIOBaHMs, COCTaBIIATh OTYET O MPOJIeIaHHOM paboTe;

Pabora ¢ unpopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHPOpMaAIUKM (HAydHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpIKaHMs, CIPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHanU3upOBaTh MHPOPMALIUIO U KPUTUYECKH OLIEHUBAThH €€
JOCTOBEPHOCTh U HENMPOTUBOPEYMBOCTh, OTOUPATh U HHTEPIPETHPOBATH
MH(pOpPMAIMIO, 3HAYMMYIO JJI1 peuieHus y4eOHOU 3a/layu; yMEHUs NPUMEHSATH
paznuyHble METOAbl W (POpMyNIHMpOBaTH 3ampoChl MpPU MOUCKE U OTOOpe
uHpopMaIKi, HEOOXOAMMOW MAJid BBINOJHEHHUS Y4eOHBIX 3a/lay; HMCIOJb30BaTh
UH(POPMAIIMOHHO KOMMYHUKATHUBHBIE TEXHOJOTUHM M Pa3JIMYHbIE IMOUCKOBBHIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAJIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, TpaduKu, AUarpaMMbl, TaOJULbI, PUCYHKH U JApPyTHE
(GopMbl); yMEHHsI MCIOJb30BaTh HAy4YHBIN $3bIK B KauecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HHpOpMalMe; NpUMEHSITh MeXnpeaMeTHble (dusuueckue u
MaTEeMaTUYEeCKUE) 3HaKU U CUMBOJIbI, (HOpMYIbl, aOOpeBUATYPbI, HOMEHKIIATYPY,
UCMOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HATJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHUKAITUH):

NPEJCTABNIATh TOJIYYEHHBIE PE3yJbTaThl MO3HABATEIBLHOW JEATEILHOCTH B
YCTHBIX U THMCBMEHHBIX TEKCTax; MyOJWYHO BBICTYNATh C Tpe3eHTaIei
pPE3YNIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a00paTOPHOM MIIM TPAKTUYECKOM paboThl, y4eOHOr0 MPOEKTA); B XOE AUanora u
(MnTM) AMCKYCCHUU 3a/1aBaTh BOIPOCHI M0 00CYX AaeMOM TeME U BhICKA3bIBATh UJIEH,
bopMynHpOBaTH CBOM MPEMJIOKEHHUS] OTHOCUTENHLHO BBITIOJIHEHHS MPEIIOKEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIOBast KOMMYHUKAIIWS):

y4acTBOBAaTh B TPYMMOBBIX (opmax padOTHI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM pabOThl, OMpPENENSATh CBOIO POJb, PACHPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMIbI, BBINOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
NEUCTBUSL C JACUCTBUSAMHU JIPYTUX YJIEHOB KOMAaH[bl, ONPEAENSATh KPUTEPHUH 10
OIICHKE KayeCTBa BBIMOJHEHHOW padOThI; pemiaTh BO3HUKAIONIME MPOOIEMBbI Ha
OCHOBE YyueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUSA TMO3UIUNA, y4acTBOBAaTh B
oOcyxneHud, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aMMOJICCTBUSI.

PeryasiTuBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

OBnajeHue YHHBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSIMU
BKJIIOYAET Pa3BUTHUE CaMOOPraHHU3alMy, CAMOKOHTPOJS, CaAMOKOPPEKLIHUH, B TOM
YUCIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENBCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh CMOCO0 perieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pa0OTy NP pelICHUU y4eOHOU WK
UCCJIeI0BAaTEIbCKOM 3a/Ja4K; Ha OCHOBE MOJYYEHHBIX PE3YJIbTaTOB (POPMYIUPOBATH
00001IeHHsT M BBIBOJbI, MPOrHO3MPOBATH BO3MOXKHOE pPa3BUTHE MPOIECCOB;
aHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHHUPYEMBIMU
pe3ysbTaTaMH, OCYUIECTBISATh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh
CBOIO JI€SITEIbHOCTh Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHSI MPOTPAMMBbl IO XHMHU OCHOBHOIO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OO0Iee COJepkKaTeabHOe
SIPO C MPEIMETHBIMH PE3yJIbTaTaMU 0a30BOT'0 YPOBHS, COTJIACOBAHBI MEXK Y COOOH,
YTO MO3BOJISIET PEAM30BBIBATh YI1yOJEHHOE M3yYeHHE KaK B paMKax OTIEIbHBIX
KJIacCOB, TaK M B paMKaxX pealn3allid WHIWBHAYaJIbHBIX 00pa30BaTEIbHBIX
TPAaeKTOPHUI, B TOM YHCJIE MCIMOJIb3Ysl CETEBOE B3aUMOJecTBUE opranu3aiuu. [lo
3aBEpIICHUN peaju3aliyd MPOorpaMMbl  yriyOJIEHHOTO YpPOBHS 0O0yYaromuecs
CMOTYT JIETaJIbHEE OCBOUTH MAaTEpHUaJ, OBIAJETh PACIIMPEHHBIM KPYTOM MOHATUM U
METOJIOB, pelIaTh 3a7a4u 00Jiee BHICOKOT'O YPOBHS CI0KHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUH, yMEHUHN U CIIOCOO0B JeHCTBUH, crienn(PpUIecKuX sl MpeIMETHOM 00J1acTH
«XuUMHUS»; OCHOBHI HAYyYHOI'O MBIIUIEHUS; BUABI JAEATCIBHOCTU MO IOJYYCHUIO
HOBOTO 3HaHHS, €r0 HMHTEPIpPETANHU, MPeoOpa30BaHUI0 M IMPUMECHEHUIO B
pa3IMUHBIX YYEOHBIX M pEANbHBIX JKMU3HCHHBIX YCIOBUSX;, OOCCIEYHUBAIOT
BO3MO’KHOCTb YCIICIITHOT'O OOYYEHUS Ha CIIEIYIONIEM YPOBHE 00pa30BaHMUs.

K xonmy oOyuenus 6 8 knacce y oOywaromerocs OyayT copMupoBaHBI
CJICYIOIIUE MPEAMETHBIC PE3yIbTaThl H3yUCHUS XUMUH Ha YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, METaJlJl, HEMETa/ll, aJuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOpPOJHAsT U HEOJHOPOJIHAS), BAJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasi Macca, MaccoBasl JOJIsI XUMHUYECKOrO »JJIEMEHTa B COEJUHEHHH,
MOJIIPHBIN 00bEM, OTHOCHUTEIbHAS TUIOTHOCTH Ta30B, OKCHUJ, KHCIIOTa, OCHOBaHUE,
conb, amM$OTEepHBI OKcHl, amMQpOTEPHBIH THUIPOKCHUI, XUMHYECKas pEeaKIus,
KJ1accupuKanus peakluil: peakiuu COCIUHEHUs, PEaKIUU Pa3lIoKEeHUs, peakiuu
3aMelIeHUs, peaklnu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKLUU; TEIIOBOU



s ekt peakiuu; AIpO aToMa, SIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOUTalb,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIApHAs U HEMNOJISIpHAsh KOBAJEHTHAS CBS3b,
WOHHAs CBS3b, HWOH, KaTHOH, AaHWOH, pPAacTBOp, MAaccoBas JOJIsI BEIIECTBA
(MpoleHTHAs] KOHILIEHTpAIMsl) B PacTBOpPE, MOJSIpHAs KOHIIEHTpAlusi BEIIECTBA B
pacTBOpe; AIEKTPOOTPUIIATENBHOCTh, CTENEHb OKHUCICHUS, OKHCIUTEIN W
BOCCTAaHOBUTEIIH, OKHCJICHUEC u BOCCTAaHOBJICHHUE, OKHCIUTEIILHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU, METO/I SJIEKTPOHHOTO OanaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITUNA U IPUMEHSTh
AT MOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUI;

UCIIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUs (DOPMYIT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEaKIUN;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COCAWMHEHUSX,
CTEMIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIIECTB K OMpPEACICHHOMY KJIACCy COeAMHEHUN 1Mo (opMyram, BUJIBI XUMHUYECKOM
CBs131 (KOBJICHTHOW M MOHHOW ) B HEOPTaHUUECKUX COCTMHEHUSAX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akoHa [[. WM. MeHneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEICTBUM, MPEACTAaBICHUI O HAyYHBIX METOJIaX
MMO3HAHUSA, B TOM UHCJIE OKCHEPUMEHTAIBHBIX M TEOPETUUYECKUX METOHAX
VCCJIEJOBAHMS BEIIECTB U U3YYECHUS XUMUUYECKUX PEAKLIUM;

JIEMOHCTPUPOBATh TMOHUMAHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX IOJ0XEHUA B [lepuonndeckont cucreme:

OTHMCHIBATh U XapaKTepu30BaTh Ta0IMIHyI0 popmy Ilepuoandeckoit cucTeMsI
XUMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHITUA «TJlaBHas noArpynna (A-rpymnmna)» u
«mmoboyHas noarpynma (b-rpynma)», «Majbie Tepruoab» U «OOBIITHE TIEPUOIBI;

COOTHOCUTHh 0003HAYCHUsS, KOTOpble MMeroTcsa B Tabmuie «llepromnueckas
cucremMa xuMuuyeckux odjaemeHtoB JI. WM. MeHnaeneeBa», ¢  4YHMCIOBBIMH
XapaKTEePUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsjl
s/pa, 00IIee YUCIIO AICKTPOHOB M paclpe/ie]ICHUE UX T10 3JICKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TIOJIOXKEHHMsSI dJeMeHTa B Ilepuogumdeckoi cucreme ¢
pacupesieieHueM HJIEKTPOHOB IO SHEPIETHYECKUM YPOBHAM, IOAYPOBHSIM H
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX IMEPUOIOB;

KJIaCCH(UIIUPOBATh XUMHUYECKHE DJJIEMEHTHI, HEOPraHWYCCKHE BEIICCTBA,
XUMHUYECKHE PEaKIu (M0 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 1O
TerIoBoMy 3pdexry);

XapaKTEePU30BaTh (OMHUCHIBATH) (PU3NUECKUE M XUMUYISCKHIE CBOMCTBA IMPOCTHIX
U CJIOKHBIX BEIIIECTB: KHUCIOPO/1a, BOJOPOAA, BOJbI, O0IHE XUMUUECKUE CBONCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHMUW M COJIE€A, TEHETHYECKYIO CBSI3b MEXIY HHUMH,



MOATBEpXKAass MpUMEpaMU  MOJIEKYJISPHBIX  YpPaBHEHHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUM;

OMMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA M BOJBI B MPUPOTHBIX MPOIECCaX, B
KUBBIX OpPTaHW3Max, UX MPUMCHECHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MOYXHOE HCITOJIh30BaHNUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
cocTaBa M CTPOCHHUS, BO3MOXKHOCTH TPOTEKaHUS XUMHUYECKUX NPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JICMEHTA B COCTMHCHHH,
MAacCOBYIO JIOJIF0O XUMHYECKOTO dJIeMEHTa Mo (popmysie COSAMHCHHS, HaXOJWTh
POCTEHIITY 0 (DOPMYJTY BEIIECTBA IT0 MaCCOBBIM MM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PAcTBOpPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIICCTBA B
pacTBope, MIPOBOJUTH PACUEThI MO0 YPABHECHUSAM XUMHUYCCKOHN peaKInu;

NPUMEHSTh OCHOBHBIC OTICPAIIMU MBICIUTCIIBHON JCSITCILHOCTH — aHAIHW3 |
CUHTE3, CpaBHCHHE, 0000IICHNEe, CUCTEMAaTH3aINI0, KIacCU(PUKAIIMIO, BBISBICHUC
IPUYUHHO-CJICJICTBEHHBIX CBS3CH — JIJIT U3YYCHHS CBOMCTB BEIIECTB M XUMUYCCKUX
peaKinii, €CTeCTBCHHO-HAYYHbIC METOJbI NO3HAHUS — HAOJIOJCHUE, U3MEPCHHUE,
MOJIETMPOBAHKE, JKCIEPUMEHT (pealbHbIi W MBICICHHBIM) — /JI1 OCBOEHUS
y4eOHOT0 CoJIepKaHUS;

PacKphIBaTh CYITHOCTD MPOIIECCOB OKUCIEHUS U BOCCTAHOBIICHHUS, COCTABIISATh
YPaBHEHHSI TPOCTBHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii (METoIoM
AJIIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBS3M MEXIY peaqbHO HAOMI0JaeMbIMU XUMUYECKUMHU
SABJIICHUSIMH M TIPOIECCAMU, MPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSCHATh
IPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XUMHUUYECKHUE 3HAHUS CO 3HAHUAMHU
JIPYTUX y4eOHBIX MPEIMETOB;

co0Jro1aTh MpaBmiIa 6€30MmacHo paboThI B 1a00PaTOPUHU IIPU HUCTIOJIB30BAHUH
XUMHYECKOM TIOCYIBI 1 000PYI0BaHUS, a TAKKE MTPaBUIIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBUM C HWHCTPYKIUSIMU BBITIOJHEHUSI JIa0OPATOPHBIX OMBITOB M
NPAKTHYECKUX padOT MO TMOJIYyYEHUI0O U COOMpaHWI0 Ta3000pa3HBIX BEIIECTB
(Boopoaa M KUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OTMPEICICHHON MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA, PEUICHUIO DKCMEPUMEHTANBHBIX 33/1a4 10 TeMe
«OCHOBHBIE KJTACCHI HEOPTAHUYECKUX COCTMHEHUIN;

JEMOHCTPUPOBATh  BJAJICHUE OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJTFOYAIOIIEH YMEHUSI 0€30MaCHOTO OOpAIIeHUs C BEIIECTBAMH, HUCTIOIh3YEMbIMH B
TIOBCETHEBHOM JKHM3HU, a TaK)Ke 3HAHWE TPABUII MOBEICHUS B LEIAX COCPEKEHUS
310POBbSI U OKPYKAKOIIEH CPEIBI.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

Ne n/n KonTtpoJbHbie IIpakTHYeckue
NPOrpaMMbl Bcero
padoThI padoThI
1.1 Baenenue 2 0 0
XUMHYECKHE DIIEMEHTEI U BEI[ECTBA B
1.2 o 14 1 0
CBETE aTOMHO-MOJIEKYJISIPHOTO YICHUS
XUMHYECKHE PEAKIIMH. 3aKOH COXpaHEHUS
13 peaxtt P 13 1 0
MacChl U SHEPTUU
1.4 MeToapl U3ydeHUsT XUMUHU 3 0 0
BemecTBa B 0k aroIiey Hac IIpUpPoJie U
15 111 pyKaro1 pupona 6 0 0
TEXHUKE
Hroro mo pazgeny 38
ITonsarue o rasax. Bo3ayx. Kucnopon.
2.1 mx poxn 9 1 0
l'openue.
OCHOBHBIE KI1aCCHI HEOPTAaHUYECKUX
2.2 5 P 25 1 0
COEIUHEHUH.
Utoro no pazneny 34
[Tepuoauueckuii 3akox u [leproaudeckas
31 CHCTeMa XMMHYECKUX 3y1eMeHToB /1. W. 20 5 0
' MenpeneeBa. Ctpoenue atoma. CTpoeHue
BEIECTBA.
XUMHYECKUE PEAKIIUU B CBETE
3.2 peartt 11 1 0

BHeKTpOHHOﬁ TCOpUHn




33 Xumnaeckas cBsi3b. OKHCIUTETHHO- 16
BOCCTAHOBUTCJIbHBIC PCAKITNN
3.4 Boaopon, poxaaromuii BOLy U SHEPTUIO 8
Hroro no pazgeny 95
PesepBHOE Bpems 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IHOYPOYHOE IIVIAHUPOBAHHUE

N Koun4yecTBo yacos
0
Tema ypoka KonTposabHubie IpakTuyeckue
n/n Bcero
padoTsbI padoThI
[Ipeamer u 3agaun XUMHUH 1 0 0
ITonsiTHS M TEOPUU XUMHH 1 0 0
3 [MousTre «BemecTBO» B hnsnke u xuMuu. Ousnueckrue u 1 0 0
XUMWYECKUE SBIICHUS
Onucanne GU3NYECKUX CBOWCTB BEILIECTB 1 0 0
5 ATOMBI, MOJICKYJIBI, XHMUYECKUE DJTEMEHTHI 1 0 0
6 ®opMBbI CYIIECTBOBAHUA 3JIEMEHTOB B Iipupoze. IIpoctrie u 1 0 0
CIIO’KHBIE BEIIeCTBa
7 CocraB BemiecTB. 3aKOH MTOCTOSTHCTBA COCTAaBa BEIIECTB. 1 0 0
CrtpocHHE BEIIeCTB
8 ATOMHO-MOJIEKYJISIPHOE yUCHUE 1 0
9 OTHOCHUTENBHAS aTOMHAs Macca 1 0
10 OTtHocuTenpHas MONEKyJsipHas Macca MaccoBast 1oiis 1 0 0
3JIEMEHTOB B COC/TUHEHHH.
11 Pemenne 3amaq: pacyersl Mo XUMUYeCKUM (hopMyam 1 0 0
12 Cucrema xumuueckux asemenToB J[.M. MenzaeneeBa 1 0 0
13 BaneHTHOCTh XMMHUYECKHX 3JIEMEHTOB 1 0 0
14 Konunuectso BemectBa. Monbs. MomsipHas macca 1 0 0
15 Pemenne 3agau mo xumuyeckum Gopmyiam 1 0 0
16 Kontponbhas padora Nel «XruMuueckue 3J1eMEHTHI U 1 1 0
BelecTBa B ceere AMY»




CYHIHOCTI: XHUMHUYCCKHUX peaKuHﬁ 1 MMPU3HAKU UX IIPOTCKAHUA.

17 TemoBoit 3 ekt peakiun 1 0 0
18 3aKOHBI COXpPaHEHUS MacChl U SHEPTUH 1 0 0
19 YpaBHEHUS XUMUYECKUX PEaKLIUN 1 0 0
20 CocraBneHne ypaBHEHUN XUMHUYECKUX PEAKITUi 1 0 0
21 CocraBneHne ypaBHEHUN XUMHUYIECKUX PEAKITUH 1 0 0
22 Pacuersl 10 XMMUYECKUM YPABHEHUSM 1 0 0
23 Pacuersl o XMMHUYECKUM ypaBHEHUSIM 1 0 0
24 Pacuersl 10 XMMHUYECKUM YPABHEHUSIM 1 0 0
25 THIBI XUMHUYECKUX pEaKLIUN 1 0 0
26 THIbI XHMAYECKHX PEAKIIUit 1 0 0
27 VpOoK-ylpaKHeHHe M0 TeMe «XUMHYECKHEe PEaKIuH» 1 0 0
28 O06001meHre 3HAHUHT TT0 TeMe «XUMHYECKHUE PEaAKITHI) 1 0 0
29 KonTponsHas pabora Ne2 « XMMHYECKHE PEaKIIUN» 1 1 0
30 Meroap! XuMuu 1 0 0
31 AHanu3 ¥ CUHTE3 BEILECTB 1 0 0
32 XUMUYECKUH SI3BIK 1 0 0
33 YucThle BELIECTBA U CMECH 1 0 0
34 PactBopsl. PacTBOprMOCTE BELIECTB 1 0 0
35 Crioco0b! BeIpa)keHHUsI KOHIIEHTPAIIUN PaCTBOPOB 1 0 0
36 CriocoObl BEIpa>keHHs KOHLIEHTPALUU PaCTBOPOB 1 0 0
37 [IpupoaHbie cMecH — UCTOYHHK ITOTYYEHUS BELIECTB. 1 0 0
[lony4eHue BemecTs ¢ 3aJaHHBIMU CBOICTBAMH

38 Pemenne 3anad Ha pacTBOpsl. [IpoBepounas pabora. 1

39 [Tonsitue o razax. 3akousl ['eif-Jlrocaka u ABoraapo

40 Boznyx — cmech razos 0 0




41 OTHOCUTENBHAS IJIOTHOCTH Ta30B 0 0
42 Pemenue 3aa4: pacuersl HA OCHOBaHHMH Ia30BbIX 3AKOHOB 1
43 Pemenue 3aa4: pacuersl Ha OCHOBAHUHU Ia30BBIX 3aKOHOB
44 Kucnopos - xumMuueckuii 3J1eMEHT U MPOCTOE BEIIECTBO. 1 0 0
ITonyyenue xkucnopona
45 XHUMHUYECKHE CBOMCTBA U IPUMEHEHHUE KHCIOPOAA 1 0 0
16 O600m1enme 3HaHui 1Mo TemMaM 3-5 1 0 0
47 Kontponbshas pabora Ne 3 «Pacteopsl. Boznyx. Kuciopo. 1 1 0
T'openue»
48 Oxcuibl M UX KiaccuuKaius 1 0 0
49 OCHOBaHUS — THAPOKCUIBI OCHOBHBIX OKCHIOB 1 0 0
50 Kucnorst 1 0 0
51 Kucmnorst 1 0 0
52 Conu: coctaB ¥ HOMEHKJIATypa 1 0 0
53 Comnu: coctaB ¥ HOMEHKIIaTypa 1 0 0
54 Ypok-ynpaxHenue «Kaaccel HEOpraHUYECKUX COEAMHEHHI 1 0 0
55 Ypok-ynpaxHenue «Kaaccel HEOpraHUYECKUX COCAMHEHHI 1 0 0
56 XHUMHUYECKHE CBOMCTBA OKCUIOB 1 0 0
57 XHUMHUYECKHE CBOMCTBA OKCUIOB 1 0 0
58 XHUMHUYECKUE CBOMCTBA KUCIIOT 1 0 0
59 XUMHUYECKHE CBOMCTBA KUCIIOT 1 0 0
60 [Tony4yenue u XuMHUYECKUE CBOMCTBA 1LIENO0YEH 1 0 0
61 [Tomydenne u XuMHUYECKHE CBOMCTBA MIETOUEH 1 0 0
62 [Tony4yenue u XuMuyecKue CBOMCTBA HEPACTBOPUMBIX 1 0 0
OCHOBaHMH.
63 [ousTre 06 amporepHOCTH 1 0 0




04 [onsitue 06 amdporepHOCTH 0 0

65 XUMHYECKHUE CBOHCTBA CONIEH 1 0 0

66 Kiaccudukaius u reHeTHIecKas B3aMMOCBSI3b KJIAaCCOB 1 0 0
HEOPTaHUYECKUX COCAMHEHUN

67 Kinaccudukaius u reHeTHYecKas B3aMMOCBSI3b KJIAaCCOB 1 0 0
HEOPTaHUYECKUX COEAMHEHUN

68 VYpok-ynpaxnenue 1o reMe «OCHOBHBIE KI1acChl 1 0 0
HEOPTaHMYECKUX COCTMHEHMID

69 VYpok-ynpaxaenue 1o teMe «OCHOBHBIE KI1acChl 1 0 0
HCOPraHNn4E€CKux COC}II/IHCHI/Iﬁ»

70 O606menne 3HaHnH 110 TeMe «OCHOBHBIE KIIACCHI 1 0 0
HCOPraHN4E€CKuXx COGHHHGHHﬁ)}

71 O606menne 3Hann 0 TeMe «OCHOBHBIE KITACCHI 1 0 0
HEOPTaHUYECKUX COCAMHEHU

79 KontponsHas pabora Ne4 «OCHOBHBIE KIacChl 1 1 0
HEOPTaHUYECKUX COCAMHEHU

73 CocTaB 1 BayKHEHIIINE XapaKTEPUCTUKH aTOMa 1 0 0

74 N3oronel. XUMHYECKUN STIEMEHT 1 0 0

75 CocTostHHE dJIEKTPOHA B aTOME 1 0 0

76 CocTosiHUE IEKTPOHA B aTOME 1 0 0

77 CtpoeHue 3IeKTPOHHBIX 000II0UeK 1 0 0

78 CtpoeHue 3IeKTPOHHBIX 000II0UeK 1 0 0

79 CrpoeHue 3MeKTPOHHBIX 000JI0UeK 1 0 0

80 Kontponbhas pabora Ne5 «Ctpoenne atomar 1 1 0

81 CBOICTBa XUMHYECKUX DJIIEMEHTOB U UX NIEPUOTUIECKHE 1 0 0

HU3MCHCHUA




HepI/IOHI/I‘IeCKI/Iﬁ 3aKOH U IIepruognvecKas CUCTEMa

82 xuMudeckux siementoB JI.M. MeH/eneeBa B CBETE TEOPUH 1 0 0
CTPOEHHS aToMa.

83 XapaKTepucTUKa XUMUYIECKIX SJIEMEHTOB I10 TOJI0XKEHUIO B 1 0 0
NIEPUOINYECKON CHCTEME.

84 XapaKTepucTUKa XUMHUIECKIX SJIEMEHTOB I10 TIOJIOKEHUIO B 1 0 0
MIEPUOINYECKON CHCTEME.
BaneHTHBIE COCTOSIHUS 1 XUMHYECKHE CBSI3U aTOMOB

85 1 0 0
3JIEMEHTOB

86 KoBaneHnTHas cBSI3b U €€ BUJIBI 1 0 0

87 KoBanienTHas CBSI3EL U €€ BUIBI 1 0 0

88 TTousaTre 00 MOHHON CBA3U 1 0 0

89 CreneHb OKUCIIEHUS 1 0 0

90 Kpucramindeckoe cocTosHUE BEIIECTBA 1 0 0

91 YPpOBHU XMUMUYECKOW OPraHU3aliu BEIIECTB 1 0 0

92 Kontponsaas pabora Ne6 «Ctpoerne atoma. XUMHUICCKas 1 1 0
CBSI3b)

93 OKHCITUTENHHO-BOCCTAHOBUTEILHBIC PEAKITIH

94 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLINU

95 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINU 0 0

9% CymHOoCTh 1 KIaccu(UKanus XHMAYECKUX PeaKIuii B CBETe 1 0 0
3JIEKTPOHHOM Teopuu

97 CymHOCTh 1 KiIaccu(UKanus XHMAYECKUX PEeaKIuid B CBETe 1 0 0
AJIIEKTPOHHOU TEOPHH

98 Ypok-ynpaxuaenune «OBP» 1 0 0

99 Ypok-ynpaxuaenue «OBP» 1 0 0

100 VYpok-ynpaxuenne «OBP» 1 0 0

101 O600611IeHIE 3HAHUH 10 TEMaM 1 0 0




102 O6001IeHme 3HaHUH MO0 TeMaM 0 0
103 KonTponbhas pabora Ne7 « XuMUYECKUE pPEaKIUN» 1 1 0
104 Bonopon-snement u npoctoe BeniectBo. [lonyyenue 1 0 0
BO/IOpO/IA.
105 XUMHUYECKHUE CBOMCTBA BOJIOPO/Ia 0 0
106 Bona-oxcua Bogopona. [IpumMeHenre BoIopoaa U BOJIBI 1 0 0
107 Peuienue 3a1a4 M3y4yeHHbBIX THUIIOB 1 0 0
108 Pewienue 3aj1a4 M3y4yeHHbBIX TUIIOB 1 0 0
109 Pemenme 3amay n3yueHHBIX THIIOB 1 0 0
110 O0600mmenre 3HaHu TT0 TeMe «Bomopoa — poKIaroIImii BOLy 1 0 0
u sHepruro» [IpoBepounas padora
111 O06001eHre N3yYEeHHOTO B § Kiacce 1 0 0
112 O06001IeHre N3ydEeHHOTO B 8 Kiacce 1 0 0
113 O06001eHre N3ydEeHHOTO B 8 Kiacce 1 0 0
114 O06001enre H3y4eHHOT0 B 8 Kiiacce 1 0 0
115 O06001enre H3yIeHHOTO B 8 Kiiacce 1 0 0
116 Hrorosast kOHTpoIbHAS PaboTa 1 1 0
117 AHanHu3 UTOTOBOH KOHTPOJIBHOMN pabOTHI 1 0 0
118 AHanu3 UTOTOBOH KOHTPOIBHOMN pabOTHI 1 0 0
119 [ToBTOpEHME N3yUEHHOTO 1 0 0
120 [ToBTOpEHNE N3yUEHHOTO 1 0 0
121 [ToBTOpEHKE N3YUEHHOTO 1 0 0
122 [ToBTOpEHNE N3yUEHHOTO 1 0 0
123 [ToBTOpEHUE N3YUEHHOTO 1 0 0
124 [loBTOpEHME N3yUEHHOTO 1 0 0
125 [ToBTOpEHHE H3y4EHHOTO 1 0 0




126 [ToBTOpEeHnE U3ydeHHOTrO 1 0 0
127 [ToBTOpEeHMEe H3ydeHHOTrO 1 0 0
128 PesepBHblit ypok 1 0 0
129 PesepBHblit ypok 1 0 0
130 PesepBHEIi ypok 1 0 0
131 PesepBHblit ypok 1 0 0
132 PesepBHblIit ypok 1 0 0
133 PesepBHEII ypok 1 0 0
134 PesepBHblit ypok 1 0 0
135 PesepBHbIit ypox 1 0 0
136 PesepBHEII ypok 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 8 kinacce/ Kysnenosa H.E., TutoBa .M., I'apa H.H., Axuronepnoe

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. TIporpammsl o xumuu miist 8-11 kimaccoB 00111€00pa30BaTENbHBIX YUPEKICHUMN
/Mon pen. H.E. Ky3uenosoii. — M.: Benrtana-I'pag, 2013.

2. Xumusa: VYd4eOHMK uisi  ydamuxcs 8 Kijacca o0meo0pa3oBaTeabHbIX
yupexaennii / Kysuenosa H.E., TuroBa U.M. u np. — M.: Benrana-I'pad, 2013

3. Kysnenora H.E., Jleekun A.H. 3agaunuk o xumuu. 8 k1. — M.: Benrana-I"pad,
2013.

4. T'apa H.H., 3yeBa M.B. B xumuueckoii nabopatopuu. 8 ki1. Pabouas terpaap. —
M.: Benrana-I'pad, 2013.

5. Kasepuna A.A., BanoBa P.I'. u np. Xumus. Ilnanupyembie pe3ysibTaThl.
Cucrema 3amanuii 8-9 kiaccel. — M.: [Ipocsemenue, 2013.

6. JuraBmona JI.E. KoMmmekcHast TeTpajab i KOHTPOJA 3HaHuil. — M.: PaHoK,
2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6mmoreka [IOK https://m.edsoo.ru/7f41cc74
https://myschool.edu.ru/






