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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMUU OCHOBHOTO 00111eT0 00pa3oBaHus (YriIyOJaEHHbIN YpOBEHb) COCTaBlIEHA HA OCHOBE TPEOOBAaHUII K pe3yIbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMbl OCHOBHOT'O 00111eT0 00pa3oBanus, nmpeactaBieHHbx B DI'OC OO0, ¢ yuetom
denepanbHO paboueil mporpaMmbl BOCIIUTAHHUS.

[TporpammMa o XMMuM pa3zpadoTaHa ¢ IeNbI0 OKa3aHUs METOAMYECKON TTOMOIIHM YUUTEII0 B CO3/IaHUH paboyeil mporpamMmel 1o
y4eOHOMY NPEIMETY.

[TporpamMma o xumMuM Ia€T NMpeACTaBICHUE O LENSIX, OOIIeH CTpaTeruu 00y4eHHsl, BOCIUTAHUS U Pa3BUTHS 00yUaIOLUXCsl CPEICTBAMU
yueOHOro MpeaAMeTa, OINpeesseT 00s13aTeIbHOE MPEAMETHOE COIepKAHUE, €ro CTPYKTYPY M0 pa3iesaM | TeMaM, pacipeielieHHe Mo Kiiaccam,
PEKOMEHAYEMYIO NTOCIIEI0BATEIbHOCTh U3YUEHHSI XUMHUHU C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JJIOTMKU Y4€OHOTO
Mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEM 00yUaromuxcs. B nmporpaMmmMe 1mo XMMu#M YYUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO TIPEIMETA B
peanuzanuu TpeOOBaHMH K MIIAHUPYEMBIM JTHUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM pe3yJibTaTaM 00y4eHHs U B (OpMUPOBAHUU
OCHOBHBIX BUJIOB Y4€OHO-II03HABATEIHHON ACSITEILHOCTA 00YUYaIOIIErocs IO OCBOCHUIO YU€OHOTO COAePIKAHMUS.

W3yueHne XMMHUY Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMs OPUEHTHPOBAHO Ha OOMIEKYIbTYPHYIO IIOATOTOBKY, HEOOXOIUMYIO IJIS
BbIPa0OTKH MUPOBO33PEHUECKUX OPUEHTUPOB, PA3BUTHUS HHTEIJIEKTYAJIbHBIX CIOCOOHOCTEH U MHTEPECOB 00yUaroUIXCcs, Ha MPOI0JKEHUE
o0ydeHHus Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

3HaHuE XUMHHU CIIY’KUT OCHOBOM U1 (hOpMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIET0Cs, €ro MpeICTaBIeH! 0 MaTepruatbHOM €MHCTBE
MUpa, BaXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUEHN MPEACTABIECHUS O MPEBPALICHUSIX SHEPTUHU U BELIECTB B PUPO/JIE, O MYTAX PEIICHUS
[J100aNbHBIX IPO0OJIEM YCTOMUHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOI, SHEPreTHUECKOM!, IPOAOBOJILCTBEHHOM MPpo0seM, MpoOIeMbl
HKOJIOTHUECKOM Oe30MacHOCTH, TPOOIeM 3/IpaBOOXPaHEHHS.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEN JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPbI JIMYHOCTH O0YUaIOLIUXCsl, UX 00IIeH 1
(GyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs, HaBbIKOB UX CAaMOCTOSITENIbHON ydeOHOH
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIE0BATELCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEITHEBHON KM3HHU, TaK U B MPO(ECCHOHANBHOM
JeSITEIbHOCTH;

3HAKOMUT CO creu(pUKOI HAydYHOTO MBILIUICHHUS, 3aKJIaJIbIBA€T OCHOBBI NPEICTABICHUI O €IMHCTBE MIPUPO/IBI U YEIOBEKa, SIBIISIETCS
KJIFOUYEBBIM 3TarnoM B (pOpMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YJarOIIUXCs;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSAM, K IPUPO/JIE, K YETOBEKY, BHOCUT CBOM
BKJIQJl B 9KOJIOTUYECKOE 00pa3oBaHUe 00yUarOIMMUXCS.



JlanHble HarpaBiieHHUS B OOy4Y€HHU XUMHUHU 00€CIeYMBaIOTCS crielu(UKON copepKaHus MpeaMeTa, KOTOPBIN SBISIeTCS Melaroruyecku
a/IalITUPOBAHHBIM OTPAXKEHUEM ONPEICICHHOTO dTara pa3BUTHI XUMUU.

Yrny6néHHbIN Kypc XMMHH OCHOBHOTO OOIIEro 00pa3oBaHMs OPMEHTUPOBAH HA OCBOCHHE O0YYAIOUIMMHCS CHCTEMBI IEPBOHAYAIBHBIX
MOHATUM XWMHH, OCHOB HEOPraHUYECKOM XMMHH, OCHOBOIIOJIATalONIMX IMPEACTAaBICHUN OOIIell XUMHUHM W OTAEIbHBIX 3HAUYMMBIX MOHSATHUI
OpraHUYECKON XUMUHU.

CrpykTypa coiepXkaHus MPOrpaMMbl 10 XMMHUU C(HOPMHUpPOBaHA HA OCHOBE CHUCTEMHOro mojxoaa kK e u3ydenuto. CopepikaHue
CKJIaJIBIBACTCSI U3 CHCTEMBI TOHATHH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMbI MOHATHIA 0 XUMHUYeCKol peakuuu. O0e 3TH CHCTEMBI
OpraHU30BaHbI IO MPHUHIIUITY ITOCIEIOBATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUECKUX MPECTABICHUIN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUHU KaK OCHOBBHI BCETO €CTECTBO3HAHMUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

YUEHHSI O CTPOSHHH aTOMa M XMMHUYECKOH CBSI3H;

MPEJICTaBICHUA 00 IMEKTPOIUTUYECKOM TUCCOIMAIINY BEIIECTB B PACTBOPAX;

0 XUMUYECKOW KMHETUKE U TePMOJIMHAMUKE.

B oOCHOBY TeopeTHMUeCKHMX 3HAaHUHM TMOJOXKEHBI SMIHUPUYECKH TONydeHHbIe (akTel. TeopeTndyeckne 3HAHHUS Pa3BHBAIOTCS
MIOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYroMy M 00€CHeuMBalOT OO0yYaroIIMMCS BO3MOXKHOCTH OOBSICHSATH W MPOTHO3HPOBATH CBOWCTBA,
CTpOEHHUE 1 00JaCTH MPAKTUIECKOT0 MPUMEHEHHSI H3y4aeMbIX BEILIECTB.

OcBoeHue conepkaHusl MPOrpaMMbl MO XMMHUHU NMPOUCXOAMT C MCIOJIB30BAaHUEM 3HAHMH W3 paHee M3YUYEHHBIX YYEOHBIX MPEIMETOB:
OKpYXaroIuii Mup, Ouosiorusi, pu3rka, MaTeMaTuKa, reorpadusi, TEXHOJIOTHUS, UCTOPHUSL.

[TporpaMmma ocHOBHOTO 00111€r0 00pa30BaHusl MO0 XUMHUM (Yri1yONE€HHBIN ypOBEHb) OPUEHTHpPOBAHA HAa COXpaHEHHE (DyHIaMEHTaIbHOIO
xapakTepa o0pa3zoBaHMs, creun(uku ydyeOHOro mpeamera M obecredeHre YCHEeIHOro oOy4yeHMs Ha CleAylollleM ypoBHe oOpa3zoBaHus. B
nporpaMMe IO XMMHU pealu3yeTcs pa3BUBAIOIIas M MNPAKTUYECKas HANpaBICHHOCTh OOy4YeHMs XUMMH, auddepeHuuanus oOyueHus,
BKITIOYAOIIas MPO(QHUIBHYIO OArOTOBKY 00YYarOIIUXCS U TOCIETyoIIee cCaMOONpeielieHIE B BRIOOpE HApaBJICHUsT 00y4eHHsI B TPO(UITHHBIX
KJlaccax.

VYrany6néHHoe u3ydyeHre XMMUN CIIOCOOCTBYET peau3aliy 3a/1a4 Npo(ecCHOHAIbHOW OpPUEHTALMN U HAIPABJICHO Ha MPEIOCTaBlICHHUE
BO3MOXXHOCTH KaXJIOMY 0OydarolieMmycst IpOsIBUTh CBOU MHTEIJIEKTYaJIbHbIE U TBOPUECKUE CIOCOOHOCTH MPH M3yYEHUH YUeOHOTO MpenMeTa,
HEOOXOIMMBIE JIJIS IPOJIOJDKEHUS] 00pa30BaHUS U TATbHEHIIICH TPYI0BO e TETHHOCTH.

[Tporpamma mmo xumuu (yriayOJ€HHBIN YPOBEHB) TpeHAa3HAYCHA IS UCTIOIB30BAHUS B 00pA30BATEIbHBIX OPTaHU3AUIX, PEATH3YIOIIIX
nporpamMmbl auddepennrpoanHoro (yriyO0ia€HHOT0, MPOPUIBHOT0) U3y4eHHsS OTAETbHBIX Y4YeOHBIX NPEIMETOB Ha YpPOBHE OCHOBHOTO
o011ero o0pa3oBaHus.

OO6pa3oBarenpHble (PYHKIIMA XUMHHW, U3y9aeMOW Ha YrIIyOJICHHOM YPOBHE, PEaM3yIOTCs B Ipoiecce GOpMHUpPOBAHUS 3HAHUH OCHOB
XUMHYECKON HAayKH KakK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, 00JIACTH MPAKTUUYECKON JIEATEIHHOCTH YeJIOBEKa U OJJHOTO M3 KOMIIOHEHTOB



MHUPOBOH KYJIbTYpBI. 3ajiaya y4eOHOro ImpeaMera COCTOUT B (POPMUPOBAHMM CUCTEMbl XMMUYECKUX 3HAHUH — BaKHEWIIMX (aKTOB, MOHATHH,
3aKOHOB M TEOPETUYECKUX IOJIOKEHUH, TOCTYIMHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HAayKH, B MPUOOIICHNN K HayYHBIM
METOaM MMO3HAHMA IMPHU HW3YYECHUH BEIIECTB M XMMHYECKUX peakiuil, (GOopMUPOBAaHMHM M Pa3BUTHM IO3HABATEIBHBIX YMEHUH M CIIOCOOOB
JeSITEIbHOCTH U UX INPUMEHEHHUU B y4yeOHO-TI03HABaTEJIbHOW M y4eOHO-HCCIIE0BATENbCKON AEATENbHOCTH, OCBOEHUH IpPaBUi OE3011aCHOIO
oOpallleHus C BeLECTBAMU B IIOBCEIHEBHON )KHU3HH.

Llenu n3y4eHHs XMMUAN OTPAXKAIOT HAIIPABICHHOCTh 0OyUEHHs Ha Pa3BUTHE M CaMOpa3BUTHE JUYHOCTH, (popMUpOBaHHE €€ MHTEIUICKTa U
o0uIel KyJIbTYpBHI.

M3yueHre XMMHUU HANPaBJIEHO Ha IOCTUKEHUE CISAYIOIUX LIEIeH:

(bopMHpOBaHNE HHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K caM00Opa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY IPHUHSTHIO
pelIeHmi, CHocoOHON aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KH3HH;

(GopMUpOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, KaK OCHOBBI Ul MOHMMAHHUS
XMMHUYECKON CTOPOHBI SIBJICHUI OKPY)KAIOLIEr0 MUPA, OCBOCHHUE SI3bIKa HAYKH;

nproOuIeHne 00y4aronmXxcs K CaMOCTOSTENIbHON TI03HABATEIIbHON U MCCIIEJ0BATENIbCKOM 1€ TEIbHOCTH, K HAyYHBIM METOIaM ITO3HAHMS,
(dbopMUpOBaHKHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUMU;

¢dopMupoBanue o0LIe PYHKIIMOHATBHONW U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBACHAThH U OLICHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MUPA, UCHOJIb3ys 3HAHUS U OIBIT, MOJYYEHHbIE IPH U3YYEHUN XMMUH, IPUMEHSTh UX NP PELICHUH Ipo0IeM B MOBCETHEBHON
JKU3HU U TPYJOBOU IEATEIBHOCTH;

pa3BUTHE y 00yYaroIMXCsl UHTEpeca K U3YUYEHUI0 XUMUHU U cepam N1eSTeIbHOCTH, CBI3aHHBIM C XMMHEH, MOTUBALUSI K OCO3HAHHOMY
BbIOOPY COOTBETCTBYIOLIErO NPO(MUIIS U HAIIPaBICHHOCTH JJaTbHEUIEro 00yYeHHUS;

OCO3HAHHE LIEHHOCTH XMMHUYECKUX 3HAHWM B KU3HU YEJIOBEKA, MOBBIIEHUE YPOBHS JKOJIOTMYECKON KYIbTYpPbI, HENPUATHE NEHCTBUM,
MIPUHOCSIIMX BPEJl OKPYKAIOLIEN CPENE U 310POBBIO JIIOJIEH;

npuoOpeTeHne 00y4aroIUMHUCS OTbITa CAMOIIO3HAHHUS, KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINN), HEOOXOIUMBIX JJIsl pa3IM4HbIX
BU/JIOB JIEATEIBHOCTH.

Ha yrny0nénnoe nzydenue yueOHoro mpeamera «Xumus» orBoautces no 102 yacoB B 8 u 9 kiaccax (3 vaca B HeJIelNi0), TO ecTh 2 yaca B
Henemo 3a cuér obsasarenbHoil wactu OOIlI OOO u 1 wac 3a cuér yactu OOIl OOO, dopmupyemoil yuyacTHUKaMH 0OpazoBaTEIbHBIX
otHomreHui. Beero 204 vaca 3a n1Ba roma o0y4ueHus.

COJAEPKAHUE OBYYEHUSA

8 KJIACC

HepBOHa‘laJIbeIe XUMHNYECKHUE TIOHATHUSHA



Xumus — BaXkHast 00J1aCTh €CTECTBO3HAHMSI U ITPAKTUUYECKON AedTeNnbHOCTH yenoBeka. [Ipeqmer xumun. Posb XUMUU B XKU3HU YellOBEKa.
Kpartkue cBepenusi 00 UCTOpUM BOSHUKHOBEHUS U PAa3BUTUS XMMUHU. XUMHS B CUCTeMe HayK. Tena u BeuiectBa. Pu3nyeckre U XUMHUECKUE
CBOICTBa BelIECTB. ArperarHble COCTOSIHUA BellecTB. IIoHATHE O TEOPETHUYECKUX M S3MIMPUYECKUX METOAaX MO3HAHHUS B €CTECTBEHHBIX
Haykax. [IpencraBineHuss 0 HayyHOM IIO3HAHMM Ha SMIMPHUYECKOM YpPOBHE: HAOJIOJEHHME, M3MEpPEHME, SKCIIEPUMEHT, MOJEIUPOBAHUE,
BbluncieHue. [lpeacraBieHns o HaydHOM IMO3HAHUM HA TEOPETUUECKOM YPOBHE: Hay4Hble (DaKThl, IpoOeMa, TuoTe3a, TeOpus, 3aKOH.

SA3p1k xumun. ICTOYHUKY XUMHYECKOW HH(pOpMaIHH.

[TonsiTie o Meromax pabOTHl C XHMHYECKMMHU BemecTBamMu. OOOpynoBaHHE INKOJIBHOW XuUMHYecKod mnaboparopuu. [IpaBumia
6e301acHOro oOpalleHus ¢ BeIeCTBaMU U JIAOOPaTOPHBIM 000PYAOBaHUEM.

Yuctele BemectBa U cMecH. [lpupoanbie cmecu: BO31yX, NPUPOAHBIN ra3, HedTh, IPUPOAHBIE BOJbI, TOPHbIE MOPOABI U MUHEPAJIBI.
[ToHsATHE O TOMOTEHHBIX U TeTEPOTreHHBIX cMecsx. CocoObI pasieneHus cMeceil. OuncTKa BEIeCTB.

BemectBa n xumuueckue peakuuu. ATOMBI U MOJEKYJbl. XUMHUYECKUE 3JaeMEeHThl. CHMBOJIBI XMMHUYECKHX 3J€MEHTOB. [IpocTeie u
CJIOXHBIE BellecTBa. MeTaiuisl 1 HemeTasuibl. BelecTsa MOJIEKyJIIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSL.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BeulecTB. OrmpenesieHue
BAJICHTHOCTH AJIEMEHTOB 110 (hopMyiaMm OMHAPHBIX COSAWHEHHI M cocTaBieHue (HopMya OMHAPHBIX COCAMHEHUH MO BAJIEHTHOCTH JIEMEHTOB.
OtHocutenbHast aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 07151 XMMHUYECKOIo 3JIeMeHTa B coelnHeHuu. Haxoxnenue
npocreinielt GopMyIbl BeIECTBAa IO MACCOBBIM JOJISIM JIEMEHTOB.

KonnuectBo BeniecrBa. Monbs. MonspHas macca. B3anMocBsi3b KOIMUYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BellecTBa. PacueTsl
no QopmyiaamM XHMHUYECKHUX CO€IMHEHHMH. MomsipHas Macca cMmecH BellecTB. MosbHas A0S XMMHUYECKOro 3JE€MEHTa B COEAMHEHHUHU.
Haxoxnenue npocreiimiei (popMyIibl BeIIeCTBa IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

duznyeckue U XUMHUYECKHE SIBJICHUS. XUMHMUYECKas PEaKUUs M €€ NPU3HAKU. YCIOBHS INPOTEKAHMSI XUMHYECKHMX pPEaKIMi. 3aKOH
COXPaHEHHsI MacChl BEIECTB. ATOMHO-MOJIEKYJIsIpHas Teopus. XKusHp u nesarensHocts M.B. JlomoHOcOBa. XuMmuueckue ypaBHeHMs. Turbs
XUMHUUYECKHUX PEeaKIUi (COeTUHEHMs, pa3IoKEeHUs, 3aMellleHus, oOMeHa). PacyeTsl Mo XMMHUECKUM ypaBHEHUSIM.

DKCepuMEHTAIbHOE M3y4YEHHE BEIIECTB U SBJIEHUN. 3HAKOMCTBO C XMMHUYECKON MOCYHOH, ¢ mpaBuwiaMu paboThl B jJabopatopuu u
npreMamu odpaleHus ¢ 1abopaTopHbIM 00opyaoBaHueM. M3yueHne u onrucanue Gpu3nyeckux CBOMCTB 00pa3I[0B HEOPraHMUECKUX BELIECTB —
METaJuIoB U HeMeTauioB. Habmronenue ¢pusnyeckux (IuiaBjieHue BOCKA, TassHUE JIbJa, paCTUPAaHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCalUs
BOJ/IbI) U XUMUYECKUX (TOpEHHE CBEYH, MPOKaIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJIEHCTBUE COABI HIIM MeJla C COJITHOM KHCIIOTOM) SBICHUI.
O3zHakoMjieHHEe C 0o0pas3liaMH BelecTB KonuyecTBOoM 1 Moinb. HabmioneHue M onucaHue NMPU3HAKOB TNMPOTEKAHHMSI XUMUYECKUX peaKuuil
(pa3noxeHue caxapa, B3aMMOJEHUCTBHE CEPHOM KHCIOTHI C XJOpPHJIOM Oapus, MoilydyeHHe U pasjoxeHue ruapokcuna memu (l1) mpu
HarpeBaHuu, B3auMoJjieiicTBue xeneza ¢ pactBopom comu menu (l). M3ydenue croco0GoB pasneneHus cmeceil (C MOMOIIbIO MarHura,
(GuIbTpOBaHME, BBIIAPUBAHUE, TUCTUILIALUSA, XpoMaTorpadus), NpoBeJeHue OYUCTKH MoBapeHHOM conu. HaOnroneHue u onucaHue ONbITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAHEHUS MacCCBhI.



Ba:xuneiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

[IpeacraBnenuss o raszax. Bo3gyx — cmech raszoB. CoctaB Bo3ayxa. 3akoH ABoraapo. Momsipubiii 00bEéM ra3oB. OTHOCUTENIbHAs
IUIOTHOCTH Ta30B. OnpeseneHrne OTHOCUTENFHON MOJIEKYIISIPHOW Macchl ra3000pa3HOro BEIIECTBA MO M3BECTHONW OTHOCHUTENBHOW IUTIOTHOCTH.
OOBEMHBIE OTHOLIEHUS Ta30B IPU XUMHUECKUX PEAKLIUAX.

Kucnopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue kuciopoaa B npupoze, (pusMueckue M XMMHUYECKHE CBOMCTBA (peakuuu
ropeHusi U okucienus). IIporneccer oxucnenust B xxuBoil mpupoje. Okcuzpl. [Ipumenenue kucinopoga. CrocoObl MoydeHus: KUCIopoaa B
nabopatopun u npombiieHHOCTU. [loHsTHe 0 Karammsarope. KpyroBopor kuciopona B npupoxae. O30H — autoTporHas MoAU(UKAIUs
kucaoposa. O30HOBBIN CIIOM, €ro 3HaYeHHE VIS )KUBBIX OpraHu3MoB. Pa3pylienne 030HOBOTO CIIosl.

TennoBoil >(dekT XumMHuecKOoW peakuuH, TEPMOXUMHMUYECKHE YpPaBHEHHS, 5K30- U HHJIOTEPMUYECKHE peakiuu. TOoIumBo.
Hcnonp30Banue yrisi 1 METaHa B KA4eCTBE TOILTUBA. 3arps3HeHne Bo3ayxa. [lonstue o mapaukoBom 3¢ddexre.

Bomopon — anmemeHT M mpocTtoe BemecTBo. Haxoxaenue Bomopoaa B mpupone, GpusmuecKkue ' XMMHYECKHE CBOICTBA, MPUMEHEHUE,
criocoObl nonydeHus. [lonsaTre o kuciaoTax u cossix. Mcnonb3oBanue BOAOPOa B KaU€CTBE TOIIUBA.

Bona. ®usnueckue cBoiictBa BoAbl. Boxa kak pactBoputens. PacTBopsl. HacellieHHBIE M HEHACHIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH
BemecTB B Boje. DakTopel, BIUSIONIME HAa PAcTBOPUMOCTH TBEPIABIX M Ta3000pa3HbIX BemecTB. CHOCOOBI BBIPAKEHHUS KOHIEHTPAIHU
pPacTBOPOB: MaccoBas J0JIsl PACTBOPEHHOT'O BEIIECTBA, MOJISIpHAsi KOHLIEHTpauus. Poib pacTBOpOB B PUPOJIE U B )KU3HU YETIOBEKA.

Xumnueckue coicTBa Boabl. [loHstne 00 ocHoBanusx. ITonatme 06 muaMkaropax. KpyroBopor Boabl B mpupoje. 3arpsisHEHHE
IpUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOAHBIX BOJ.

Knaccudukanus Heopranuuyeckux coeauHeHuid. Oxcuabl. Krnaccudukamus okcuuoB: cojeoOpasyromue (OCHOBHBIE, KHCIIOTHBIE,
amoTepHble) U HecosieoOpasyromme. MexayHapoaHas HOMEHKJIAaTypa OKCHUIOB. TpuBHanbHbIE Ha3BaHUS OKCHUIOB. Du3nyeckue u
XapakTepHble XUMUYECKHE CBOMCTBA OKCHAOB (B3aUMOACHCTBUE C BOJIOM, C KUCIOTaMU M OCHOBAaHMSIMHU, C IpyruMu okcuaamn). [lomyuenue
OKCH/JIOB.

[TonsTe 0 TMIPOKCHIAX — OCHOBAHMSIX M KHUCIOpojcoaepkamux kuciorax. Kucnmorel. Knaccudukanus xucior. MexayHapoaHas
HOMEHKJIaTypa U TpUBHAJIbHbIE Ha3BaHUS KUCIOT. PU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOT (B3aUMOJAEHCTBHUE C METAJIJIaMH, C OKCUJaMH
METAJIJIOB, OCHOBaHMSIMM M coisiMu). Psan aktuBHoctn MeramnoB H.H. bekerosa. Ilomyuenue kucior. Kucnotsl B mpupone, NpUMEHEHHE
BaXHEHMIINX KUCIIOT.

OcHoBanus. Knaccudukainus OCHOBaHMI: IIEJIOYM U HEPAcTBOPUMBbIE OCHOBaHHMS. MexXIyHapoaHas HOMEHKJIAaTypa OCHOBaHHIA.
TpuBuanbHble Ha3BaHUs ocHOBaHUU. Illenoun, ux cBoiicTBa (B3aMMOJEICTBHE C KUCIOTHBIMU OKCHUAAMH, KUCIOTAMH U COJISIMH) U CIOCOOBI
nony4eHus. HepacTBopumble OCHOBaHUS, UX CBOHCTBA (B3aUMOJIEHCTBUE C KUCIOTaMH) U cIlocoObl nmonyueHus. AmdortepHocts. [lonarue 06
aM(OTEpHBIX TUAPOKCHIAX (HAa TpUMepe THUIPOKCHIOB IMHKA M aJIOMHHMA): XMMHUYECKHE CBOWMCTBA (B3aMMOAEUCTBHE C KHCIOTAaMH H
IeJI0YaMu ) U TIOJTyYCHHUE.



Comnu (cpenHue, KUCIIbIE, OCHOBHBIC, IBOWHBIC). MexXayHapoaHas HOMEHKIIATypa cojield. TpuBHaibHbIC Ha3BaHMs coyieid. Dusnueckue u
XapaKkTepHble XUMHUYECKHE CBOMCTBA HA pUMepe cpeaHux coneil. [lomyuenune conei.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPraHUUECKHUX COCAUHEHUM.

OKCIEPUMEHTAIbHOE U3yUYEHNE BEILIECTB U SBJICHHI:

KOJIMYECTBEHHOE OIPEEIICHUE COAEPIKaHUSI KUCIOPOIa B BO3AYXE;

noJy4yeHue, coOupanue, pacro3HaBaHUE U U3yYeHHUE CBOMCTB KHCIOPO/Ia;

Ha0JII0/IEHUE B3aMO/IEHCTBUS BELIECTB C KMCIOPOIOM M YCIOBUN BOZHUKHOBEHUS U MPEKPAIIECHUS TOPEHUS;

03HAKOMJICHHE C 00pa3IiaMHu OKCUIOB U OMHCAHUE UX CBOMCTB;

MoJIyueHue, coorpanue, pacrio3HaBaHUE U U3YYEHHE CBOICTB BOJIOpoa (TOpEeHuUe);

B3auMo/ieiicTBre Boopoa ¢ okcuaom meau (11);

UCCIIEIOBaHNE 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MacCOBOM J0JI€H pPACTBOPEHHOI'O BEILIECTBA;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MOJISIPHOW KOHLIEHTPAllMEel paCTBOPEHHOTO BEIIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIUEM);

orpeziesieHue pacTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIbI0 UHAUKATOPOB;

ucclieloBaHle 00pa3l0B HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB;

u3ydeHue B3aumoieicTeus okcunia meau (1) ¢ pactBopom cepHOI KUCIOTHI, KUCIOT ¢ METaJlIaMH, PeakMi HeUTpamu3aiu;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OHOIO METaljia IPYTUM U3 PacTBOpPaA COJIH;

B3aMMOJIEICTBHE TMAPOKCHIA IMHKA C pAaCTBOPAMHU KHUCIIOT U ILIEJI0Yeil;

pellIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COEINHEHUI.

Hepuoauyeckuii 3akoH u Ileprnoanyeckas cucrema xumudeckux djaeMeHToB /I. U. MenpaeseeBa

Ctpoenue aToMOB. XuMHuecKas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUH.

[lepBble MOMBITKH KiIaccH(UKAIMKM XUMUYECKUX 3JeMeHTOB. [loHsATHE O rpymnmax (ceMencTBax) CXOJHBIX 3J€MEHTOB: LIEIIOYHBIX U
IIeJI0YHO3EMENIBHBIX METalljlaX, rajoreHax, MHEPTHbhIX (OJaropofHbIX) raszax. OJEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBl U
TUAPOKCHUIBI.

Ilepnonnueckuit 3akoH. OTkpbiTHE [lepmonnueckoro 3akoHa. Ilepumonnueckas cucrtema xumuyeckux snemMeHToB . M. Menneneesa.
Kopotkonepuoanas u nmuaHonepuogHas Gopmer Tabmuibl «llepuogudeckas cucrema xumudeckux aemeHToB J[. M. MenneneeBay. [lepuoabt
u rpynnsl (A- u b-rpymmer).

Crpoenne aromoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. PaguoakTHBHOCTE. DNEKTPOHBI. DJIEKTPOHHAs OpOUTaNIb. DHEPreTHYeCKUe YPOBHU
U MOJypOBHH aToma: S-, P-, d-opOuTanu. DJIeKTpOHHBIE KOHDUTYpALUU U dICKTPOHHO-Tpadudeckue Gopmysbl aToMoB. DU3HYECKUN CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEpPA Meproaa U rpynmsl ieMeHTa. CTpoeHHe AJIEKTPOHHBIX 000JI04eK aTOMOB MEpBBIX 20 XMMHUYECKHUX 3JIEMEHTOB



[Tepuonnueckoii cuctembl JI. M. MenaeneeBa: pacmpeneiieHHe 3JICKTPOHOB IO JYHEPreTUYECKUM YPOBHSAM, MOJYPOBHSIM M OpOUTAIISM.
®usnueckuit cMbica [lepuoguueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHMS pajnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO IpyIIaM U
nepuojaM. V3MeHeHHE KHUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XHUMHYECKHX D3JIEMEHTOB B IEpUOJAX W Trpynmnax. XapaKTepUCTHKa
XUMHYECKOI0 3JIEMEHTA 110 ero nojioxkeHuto B [lepuoanueckoit cucreme J[. 1. Menpaeneena.

3unauenue Ilepuoguueckoro 3akoHa u Ileproauueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB Ui pa3BUTHUsI Hayku M mpaktuku. JI. U.
MenzeneeB — y4eHbI U TPaKJaHHH.

DJIEKTPOOTPULIATEILHOCTh XUMHYECKUX 3JIEMEHTOB. XHMMHUYECKas CBSI3b. BUJIbI XMMHYECKOW CBSI3M: KOBAJIEHTHAs MOJISIpHAs CBS3b,
KOBaJICHTHAs HETOJISIpHAsl CBs3b, MOHHAS CBs3b. MexaHM3Mbl 00pa30BaHUsl KOBAJCHTHONW UM MOHHOM CBSI3U. DIEKTPOHHBIE U CTPYKTYPHBIE
¢dbopmyssl BemecTB. KaTHOHBI 1 aHUOHBI.

Kpucrannnueckue u amopdusie BemecTBa. TUIIBI KPUCTAUIMYECKUX PEIIETOK: HOHHASI, AaTOMHAs, MOJICKYJIIPHAs U UX XapaKTEPUCTHUKHU.

Crenenb okucieHus. OmnpenercHUe CTENEHEeW OKHUCICHUS aTOMOB B OMHApHBIX COeAMHEHHUSX. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakuuu. I[lpoueccsl OKUCIEHUS W BOCCTAaHOBJIEHUS. OKUCIUTENH W BOCCTAHOBUTENU. COCTaBIE€HUE YPAaBHEHHUM MPOCTBIX OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIMH M PACCTAHOBKA B HUX KO3(DPHUIIMEHTOB METOJIOM AJICKTPOHHOTO OaiaHca.

DKCMEepUMEHTATBHOE U3yUEHNE BEIIECTB U SBJICHUM:

03HAKOMJIEHHE C 00pa3IiaMyu METaNIOB M HEMETALIIOB;

MOJIETTUPOBAHUE CTPOCHUS MOJIEKYJI MPU TIOMOIIH PUCYHKOB, MOJIENIeH, SIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

MIPOBEICHUE OMBITOB, HJUTIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpPEHHE, PEAKIUU PA3JI0KEHUS,
COEJIMHEHUS).

Me:xnpeamernbie CBA3H

Peanuzarus MeXIpeIMETHBIX CBSA3EH MPU U3yYEHUH XUMUU B 8 KIIacCe OCYLIECTBISIETCS Yepe3 UCIIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSTHH, TaK ¥ TIOHSATHH, IPUHATHIX B OTJACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: IBJIeHUE (TIPOIIeCcC), HAyYHBIN (akT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3, KJIaCCU(UKAIU,
MEPUOANYHOCTD, HAOIIOIEHUE, SKCTIEPUMEHT, MOICTTUPOBAHNE, H3MEPEHHE, MOJIEIb.

®uznka: SBICHUS MPHUPOABI, (HU3HUECKUE SIBICHUS, BEIIECTBO, TENO, (hM3MUECKHE BEIUYUHBI, CIUHUIBI U3MEPEHUs, 00bEM, Macca,
arperaTHbIE COCTOSTHHME BEIIECTBA, aTOM, OJJICKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYJa, CTPOEHHE Ta30B, JKHJIKOCTEH W TBEPABIX
(KpUCTAIUTUYECKUX ) TEJI, DIEKTPUIECCKUHN 3apsi/l, KOJIMUECTBO TETUIOTHI.

buonorus: 6uocdepa, hoTocuHTE3, MPOIIECCH OOMEHA BEIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE MTOPOIbI, TTOJE3HBIE UCKOMIAEMbIe, TOIIJIMBO, BOJAHBIE PECYPCHI.

TexHomorust: TexHochepa, MPOU3BOACTBO, XUMUIECKHE TEXHOJIOTHH, ChIPhE, KOHCTPYKIIMOHHBIE MaTEpHAIIbI.



9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

[ToBTOpenue u yrnyOiaeHue 3HaHU OCHOBHBIX pa3ziesioB Kypca 8 kiacca. Ctpoenue aromoB. CBOMCTBa aTOMOB XUMUYECKUX 3JIEMEHTOB,
UX KOJMYECTBEHHBbIE U KAUYECTBEHHBIC XApPAKTEPUCTUKH (paguyc, 3JIEKTPOOTPUIATENIbHOCTb, 3HEprus HoHuzauuu). IlocrmemoBarenbHOCTH
3aMOJIHEHHSI AJIEKTPOHHBIX OpOWTaneld aToMOB MaJblX MepuoaoB. OCOOEHHOCTH 3alOJHEHHS AJIEKTPOHHBIX OpOWTanell aTOMOB OOJBIIMX
nepuozos. [leproauueckast cucreMa XMMUYECKHUX JIEMEHTOB B CBETE IIPEJCTABICHUN O CTpoeHUH aTtoMa. CTeneHb OKUCIIEHUS U BaJIEHTHOCTD.
[IpencraBienne O MEPUOIUYECKOM 3aBUCHMOCTH CBOWCTB XMMHUYECKHX DJJEMEHTOB  (SJIEKTPOOTPHUIATENLHOCTh, OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THJIPOKCHJIOB) OT CTPOCHUS aTOMa.

Crpoenue BeulectBa. BemiecTBa B TBEpAOM, XKUAKOM U ra3000pa3HOM COCTOSHUM. Buabl XMMHUYECKOH CBSI3U: MOHHAs, KOBaJEHTHAs
(HenoJsipHasi, OJIIpHast ); OOMEHHBIM U TOHOPHO-AKIETITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOU CBSI3U.

MexxmonekynsipHble B3auMOJCUCTBUS (BOIOPOAHAsA CBsA3b, CUibl BaH-aep-Baanbca). TuIbl KpUCTAITMYECKHX DPELIETOK — aTOMHa,
MOHHAsI, METAJNINYECKas, MOJIEKYJIApHAs — U OCOOCHHOCTH MX CTPOEHHUS. 3aBUCUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTAIUTMUECKON PeIeTKH
Y BUJAa XUMHUYECKOH CBSI3U.

OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX peakuuid. Kinaccudukanus XuMHUUeCKUX peakuil Mo pa3InyHbIM MpU3HaKaMm (1o
YUCITY U COCTAaBY YYacCTBYIOLIMX B PEAKIIMU BELIECTB, MO TEIJIOBOMY 3((DEKTy, 10 U3MEHEHHIO CTEeTEeHEeH OKHCICHUS XUMHUUECKUX 3JIEMEHTOB,
1o 00paTUMOCTH, MO YYACTHIO KaTalu3aTopa, 10 arperaTHOMY COCTOSIHUIO pearupyrolinx BELIeCTB).

DONeMEeHTbl XUMHYECKONH TEepMOAMHAMMKH. DJHEpreThka XuMmMuueckux peakuuil. TermoBoit 3¢ dekT XumMuyeckol peakuumu. DK30- U
SH/IOTEPMUYECKUE PEAKIIMU, TEPMOXUMHUYECKHE ypaBHEHUS. 3aK0oH ['ecca u ero ciencTBus. Beiuncienus no TepMOXUMUYECKUM YPABHEHUSIM.

[TonsiTHE O CKOpPOCTH XMMMUYECKOH peakuUMU. 3aKOH AEUCTBYHOMX Macc. PakTopbl, BIMSIOIIME HA CKOPOCTb XUMHUYECKOW PEAKIUH.
Oneprus aktuBauuu. [Tonarue o karanuze. @epmeHThl. UTHIHOUTOPEI.

[TonsitTue 006 0OpaTUMBIX M HEOOPATUMBIX XUMHUYeCKUX peakiusx. [lonsrue o xumuyeckom paBHoBecuu, npuHiun Jle [latenbe.
VYcnoBus cMmeleHus XUMHUYEcKoro pasBHoBecusi. DakTopbl, BIUSIONIME Ha COCTOSIHME XHWMHYecKoro paBHoBecus. IIpornosupoBanue
BO3MOXXHOCTH MNPOTEKaHHUS XUMHUYECKUX MPEBpALleHUH B Pa3IMYHBIX YCJIOBUSAX Ha OCHOBE NPEACTaBICHUH 00 HM3YyYEHHBIX 3JIEMEHTax
XUMHYECKON KNHETUKU U TEPMOJIMHAMUKH.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiii. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTD OT
CTENeHH OKHCIeHus. BaxHble okucauTenu U BoccTaHoBUTenW. llepmanranar kanusa (xapakrtepuctuka). CocTaBieHUE ypaBHEHUU
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA C UCIIOIB30BAHUEM METOJIa SJIEKTPOHHOT 0 OanaHca.

DNEKTPOIUTHUECKAs JUCCOLMalUs. XUMUUYECKHE PEaKLUd B pacTBOpax. Teopus AJIEKTPOIIMTUYECKON Tuccounanuu. PacTBopeHue kak
¢busuko-xumMuueckuit nporecc. [loHarrue o ruaparax U KpUCTAUIOTHIpaTax. DJIEKTPOIUTHI U HEINEKTpouuThl. Katnonsl, anHnoHsl. MexaHusm
JUCCOLMAIIMU BEILECTB C PAa3IMYHBIM BUJOM XHMHUYECKON cBsi3u. CuilbHble U ciabble 3JeKTpoiauThl. CTeneHb AMCCOLUAIK, KOHCTaHTa



muccounanuu. MoHHoe npousBeaeHne Bobl. Bomopoanslil mokaszarens. MHAUKATOPBI. DIEKTPOIUTHYECKAs AUCCOIMALMS KUCIOT, OCHOBAHUN
U COJIEN.

Peaknuu wioHHOTO OOMEHa. YCIOBHS TPOTEKAaHUS PEaKIUii MOHHOTO OoOMeHa. MOJEKyJsSpHbIC, MOJHBIE W COKPAIICHHBIC HOHHBIC
ypaBHeHUs peakiuii. CBOWCTBa KUCIOT, OCHOBAHMM M COJICH B CBETE MPEJCTABICHUN 00 AJIEKTPOJUTHYCCKON aucconuanuu. KauecTBeHHbIS
peaKIuy Ha HOHBIL.

I'mpponus coseii. MoHHbIE ypaBHEHUS THAPOJIN3A COJIEH. XapaKTep Cpeabl B BOAHBIX pacTBOPAX COJEH.

DKCIEPUMEHTATbHOE U3YUYCHHE BEIIECTB U SIBJICHUM: 03HAKOMJICHHE C MOJICTISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHWUYECKUX BEIIECTB
— METaJUIOB U HEeMEeTa/UIOB (rpaduTa U aiMasa), CII0KHBIX BEIIECTB (XJIOPHUIa HATPHS);

HCCJIETIOBAHHUE 3aBUCMOCTH CKOPOCTH XMMHYECKOHN peakluy OT BO3/ICHCTBUS PA3INYHBIX (PaKTOPOB;

OTIBITHI, WILTIOCTPUPYIOIIHE O0OPATUMOCTh XUMUUYECKHUX PEaKIINiA;

MCCJIEIOBAHKE JIEKTPOIPOBOIHOCTH PACTBOPOB, MPOIIECCa JUCCOIMAIIMN KUCIIOT, IIEJI0YeH U COJIeH;

MPOBEJICHUE OIBITOB, WUTIOCTPUPYIOMIMX MPU3HAKUA MPOTEKaHUS peakluid MOHHOro oOMeHa (oOpa3oBaHHME OcCajKa, BBIICICHHE rasa,
o0pazoBaHHE BOJIBI);

NPUMECHCHUE HWHJIUKATOPOB (JTaKMyca, MeTHiopamka U (eHondranenHa) s ONpenecHHs] XapakTepa CpelIbl B PacTBOpPax KHCIIOT,
OCHOBAHHI H COJICH;

MPOBEJICHUE OMBITOB, WIIIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH (TOpeHHe, PEeaKkIuu Pa3IoKEeHHUs,
COETMHEHUS);

pacro3HaBaHUE HEOPTAaHUYECKUX BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEaKIIMi Ha HOHBI;

pelieHue  AKCIEepPUMEHTAIBHBIX 3amad 1o TemaMm: «OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuuy, «[uaponus  comeiy,
«INEKTPOIUTUYECKAS TUCCOLIUALIUS.

Hemerasnibl M X cOeIUHEHUS

OO0mas xapakTtepucTuka HeMeTauioB. OCOOCHHOCTH CTPOCHHSI aTOMOB XHMHUYECKHX JJIEMEHTOB, MPOCTHIX BEIIECTB, AJJIOTPOIHSI.
OKHUCIATENTbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA HEMETAIIIOB. CpaBHUTEbHAS XapaKTEPUCTHUKA COSTMHEHU HEMETAIIOB.

OO0mas xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIC CTeleHU okucieHus. CtpoeHue M (u3nuecKue
CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMeEpe XJiopa (B3aUMOJIECHCTBUE ¢ METaUlaMH, HEMETaJJIaMU, BOJIOM,
miesoyamu). XsopoBoaopos. ComsiHas KHUCIOTa, XUMHYECKHE CBOMCTBA, MOJydeHWe, MpUMEHeHHe. JlelicTBHe XJiopa M XJIOPOBOJOpOJa Ha
OpraHu3M 4YenoBeka. BaxkHeimme XI0puasl U UX HaXOXxAeHHE B ipupoze. [[oHaTHe 0 KHCIOPOacoAepKaIINX KUCIOTaX XJIopa U UX COJIAX.

VVIA-rpynmnel. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIe CTemeHH okucieHus. CTpoeHHe W (U3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHCIOpPOJa W Cepbl. AIIOTPOIHBIE MOAM(PHUKAIMU KUCIOPOJa M Cephl. XMMHUYECKHE CBOWCTBAa cepbl (B3aMMOJACWUCTBHE C
HEMeTaJlIaMH, METaJUlaMH, KOHLIEHTPHUPOBAHHBIMU a30THOM M cepHOM kucioTamu). CepoBOIOpOA, CTpOCHUE, (PU3MUECKHE U XHUMHUYECKHE
CBOICTBa (KUCIIOTHBIE U BOCCTAHOBHUTEIbHBIE CBOMCTBA). OKCUABI CEepbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHI0B. CepHHUCTasl KUCIOTa U €€



comu. CepHas Kuci0Ta, (pu3nyeckue U XMMHUYECKHE CBOMCTBa (00lIMe Kak MpeAcTaBuTeNs Kiacca KUcioT u cneunduyeckue). Conu cepHoOi
KHCJIOTHl. XMMHYECKHE PEaKIiH, JISKAIINE B OCHOBE MPOMBIIIICHHOTO CII0c00a MOIYYEeHUsI CEPHOM KUCIOTHI. [IpencTaBieHuss 0 XUMHYECKOM
NIPOM3BOJICTBE M CBSA3aHHBIX C HUM mpodeccusix. [IpumeHenne cepHoil KHCIOTHI U cynbdaroB. KauecTBeHHbIE peakuuu Ha CyabQUT-, CyabpuI-
u cynbdar-aHnoHbl. HaxoxaeHue cepbl U ee COeMHEHUH B MpHUpoJe. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIeH cpelbl COCTUHEHUIMHU CEephbl
(KMCIIOTHBIE 10K, 3arPsA3HEHUE BO3/lyXa), CIIOCOOBI €ro MPpeJ0TBPAILCHHS.

OO6mas xapakrepucTika 31eMeHToB VA-rpynmnsl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHbIE CTENICHH OKUCIICHHS.

A30T, pacnpocTpaHeHue B MpUpoe, PU3HMUECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJCHCTBUE C METAJUIAMHU, BOAOPOAOM, KHCIOPOIOM).
Kpyrosopotr a3zora B mpupoje. AMMHaK, ero (pu3MYecKrue U XUMHUYECKUE CBOMCTBA (OKHCIEHHME, OCHOBHBIE CBOICTBa BOJHOIO pacTBOpa),
IPUMEHEHHE U TOJy4YeHue B J1a0opaTopuu U MPOMBIIUIEHHOCTH. MIOH aMMOHMS, TOHOPHO-AaKIENTOPHBIN MexaHu3M ero oopazoBanus. Comnu
aMMOHUS, X (pU3MUECKUe M XUMUYECKHE CBOMCTBA (pa3iioKeHUE M B3aUMOJICHCTBHE CO IIEI0YaMu), TpuMeHeHne. KauecTBeHHas peakius Ha
nonbl ammorwmst. Oxcuabt azota (I, 11, 11, 1V, V). Azotucras kuciora. A30THast KUCJIOTa, €€ ToTydeHue, PU3NISCKUE U XMMHUSCKHE CBOHCTBA
(oOwre Kak MpencTaBUTENs Kilacca KUCIOT U cnenuduyeckue), IpuMeHeHHe. XUMHUECKUE PEeaKLny, JIeXkKaliue B OCHOBE OJyYeHUs a30THOU
KUCJIOTBHl B MPOMBINUIEHHOCTH. Hutparsl u HUTpUTHL. KauecTBeHHble peaklUy Ha HUTPAT- U HUTPUT-aHUOHBI. XHMHUYECKOE 3arps3HEHue
OKpYXKarolllel cpeJibl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE 10%K]IU, 3arpsI3HEHNE BO3/IyXa, I0YBBI U BOJIOEMOB).

®docdop, amutorponHbie Moaupukauu Gochopa (0emsiii 1 KpacHbIi Ghocdop), GundecKkue U XUMUYECKHE CBOMCTBA (B3aMOICUCTBHUE C
MeTaJulaMH, KHCIOPOJOM, TaJoreHaMH, KOHIIEHTPUPOBAHHBIMU a30THOM M cepHoil kuciotamu). Oxcuasl docdopa (I, V), dochopnas
KHCJIOTa, (PU3MYECKHe U XUMHYECKHEe CBOMCTBa, moiydyeHue. KauectBeHHas peakuus Ha (ocdar-uonsl. [IpenctaBieHus o rajsoreHuaax
docdopa (111, V).

[TonsiTue 0 MuUHEpaIbHBIX yIOOpeHHsX. A30THBIE, (POCPOpPHBIE, KOMIUIEKCHBIE YyA00peHUs. XUMUYECKOE 3arpsi3HEHUE OKpYyKarolen
Cpefbl CoeIMHEHUsIMU a30Ta U Gocdopa.

OOmras xapakrepuctika 31eMeHToB IVA-rpymnmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHHUS.

VYrnepon, amnorponHsle Monudukamuu (rpadur, anmasz, dymiepeH, rpadeH, HaHOTPYOKH), (U3NYECKHE U XUMHYECKHE CBOWCTBA
MPOCTBHIX BEIIECTB (B3aMMOJCIHCTBHE C METaUlaM{, HEMeTalllIaMH, KOHLIEHTPUPOBAaHHBIMU a30THOW W cepHOM kucioramu). [lonstue o6
ancopbuuu. Kpyrosopot yriepona B npupoje. OKCHabI yriepoja, ux Gu3sHuecKue 1 XUMHUYEeCKUe CBOMCTBA, IEHCTBHE HA KUBbIE OPTaHU3MBI,
NOJIy4eHHEe U IPUMEHEeHHEe. DKOJOTHUecKue mpobdiemMsl atMocdepsl, cBI3aHHbIe ¢ oKkcuaoM yriepoaa (1V). YronapHas KucnoTa u ee colu, Ux
dusznyeckne U XUMHUYECKUE CBOMCTBA, MoJlyueHHe U npuMmeHeHue. KapOoHatel, ruapokapOoHaThl, Ux cBoicTBa. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Vcnonb3oBanne kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauyanpHble TOHATHS 00 OpPraHUYECKHX BEIIECTBAX KaK O COEJUHEHHUSX yrjepoja: YIJeBOJOpOAbl (METaH, 3TaH, ITHUJICH,
alleTUJIeH), ATaHOJI, TIHUIEPUH, YKCycHas kuciorta. [IpupoHble UCTOUHUKH YIIeBOAOPOAOB (Yroyb, MPUPOJIHBINA ra3, HEPTH), MPOAYKTHI UX
nepepadoTKU, MX poJib B ObITY M MPOMBINUIEHHOCTH. IToHATHE O OMOIOrMYecKH Ba)KHBIX OPraHUYECKUX BELIECTBAaX — XKHpax, Oenkax,
YIJIEBOAAX — M UX POJIM B XKHU3HH yesloBeKa. ENMHCTBO OpraHn4ecKnuX U HEOPraHMYECKUX COCAMHEHUH.



Kpemuuii, ero ¢usnueckne M XMMHUYECKME CBONCTBA (B3aMMOJAEHCTBHE C METAUIaMH, KUCIOPOAOM, YIJIEpOAOM, TaJOreHamu),
noJlyueHue W npuMeHenue. Ponb kpemHus B mpupojae u texnuke. Okcun kpemuus (1V), kpeMHUEBas KHCIOTA, CHIIMKATHI: (PU3NYCCKUE U
XMMHUYECKHE CBOWMCTBA, MOJyYCHHE U MPUMEHEHHE B OBITY M MPOMBIIUICHHOCTH. BakHelIIne cTpOouTeNbHbIE MaTepUabl: KEpaMHUKa, CTEKIIO,
LIEMEHT, O€TOH, kesie300eToH. [IpobieMbl 6e3011acCHOr0 KCI0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHAIIOB B IOBCEAHEBHOM KU3HMU.

bop. Ocobennoctu crpoenust aroma. O61ue npeacraBieHus o GU3NYECKUX U XMMUYECKUX CBOMCTBax. bopHas kucnora.

OKCIEpUMEHTAIbHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

03HAKOMJICHHE C 00pa3IaMu MPUPOIHBIX XJIOPHJIOB (TAJIOTCHUIOB);

IPOBE/ICHUE ONBITOB, OTPAKAIOILUX (PU3UYECKHE U XUMUYECKUE CBOMCTBA IaJIOTEHOB U UX COEIMHEHUH;

W3Y4YEHUE CBOMCTB COJITHOM KUCIIOTHI,

NPOBE/ICHUE KAUECTBEHHBIX PEaKIUil Ha XJIOPUI-, OPOMH/I- U MOJH I-MOHBI M HAOIIIOICHHE IPU3HAKOB MX MPOTEKAHUS;

03HAKOMJIEHHE C 00pa3liaMu Cepbl U €€ IPUPOIHBIX COEINHEHUN;

HaOroieHue npolecca oOyriIMBaHUs caxapa Moj JecTBUEM KOHLIEHTPUPOBAHHOMN CEpHOI KHCIIOTHI;

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBIe€HHON CEpHOM KUCIIOTHI;

IPOBE/ICHUE KAYECTBEHHBIX PEaKkIuii Ha Cylb(uI-, CyTbQHUT- U CyabhaT-nOHBI 1 HAOIIOACHNE TPU3HAKOB UX MPOTEKAHMS;

03HAaKOMJIEHHE C (U3NYECKUMH CBOWCTBaMU a30Ta, (hocopa 1 UX CoOeTUHEHUH, 00pa3liaMu a30THBIX U PochOpHBIX y100peHuil;

HoJy4eHue, coOupanue, pacro3HaBaHie U U3y4eHHEe CBOMCTB aMMHUaKa, U3y4eHUE CBOMCTB CoJieil aMMOHHS;

IPOBE/IEHUE KaUeCTBEHHBIX peaKkIiil Ha HOH AMMOHHS, HUTPUT-, HUTPAT- U ¢pochaT-uoHbI U U3yUYeHUE MPU3HAKOB UX MPOTEKAHHUS;

U3YyYEHUE B3aUMOJEHCTBHS KOHLIEHTPUPOBAHHON a30THON KHUCIIOTHI C ME/IbI0, CBOMCTB (hOCHOPHOI KHCIOTHI U €€ COJIeH;

O03HAKOMJIEHHE C MOJESIMM KPHUCTAUNIMYECKUX pPEIIeTOK anmMasa, rpadura u ¢yiiepeHa, ¢ MpoueccoM aacopOluu pacTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM IIPOTHUBOIa3a;

HoJy4eHue, coOupaHue, pacro3HaBaHUe U U3y4eHHE CBOMCTB YIJIEKHCIIOro ra3a;

MIPOBEJICHNE KaUeCTBEHHBIX PEAKIINI Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKaHUS;

M3Yy4eHUE B3aMMHBIX MTPEBPALIEHUI KapOOHATOB U T'HPOKapOOHATOB;

O3HaKOMJIEHHE ¢ 00pa3aMy IPUPOIAHBIX KapOOHATOB U CHIIMKATOB, C MPOAYKIIUEH CHIIMKATHOW MPOMBIIIJICHHOCTH;

pellIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelI1e HeMeTalIbl ¥ X COEIUHEHUS .

Metanibl M X COeIMHEHUS

O6mme cpoiicTBa MeTawioB. OOmas XapaKTEePUCTUKA XHUMHYECKHUX DJIEMEHTOB — METa/UIOB HAa OCHOBAaHWM WX TIOJOXKCHHUS B
Ilepuoanueckoi cucreme xumudeckux aneMmeHToB J[. M. MenneneeBa u crpoeHus aromoB. Metamnsl A- n b-rpynn. CtpoeHue mpocTbiX
BEIIECTB — MeETa/IoB. MeTajuiMyeckasi CBSI3b M METaUIMUecKas KpHCTaIM4ecKash pelerka (MpUMHUTUBHAS KyOudeckas, OOBEMHO-
LEHTPUPOBaHHAs KyOudeckas, rpaHelleHTpUPOBaHHas KyOMuecKas, TeKcaroHaJlbHas INIOTHOYIAaKOBAaHHAs ). 3aBUCUMOCTb (DU3MUYECKUX CBOMCTB
METaJUIOB OT CTPOCHHS KPHUCTAUIOB. DJIEKTPOXUMHUYCCKUN PsJl HaNpsDKeHWH MetaiioB. OO0mme XuMHUUYecKue CcBoicTBa MeramuioB. OOmue



CIOCOOBI MOyYEHUSI METAJJIOB, METALTyprusi. DJNEKTPOJIU3 PacIUIaBOB U PACTBOPOB COJIEW KaK OJIMH U3 CIIOCOOOB IMOJYYEHHS] METaJUIOB.
[TonsiTHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CIutaBsl (CTallb, YyTyH, JIOpATIOMUHMN, OpoH3a). [Ipumenenue
METAaJUIOB U CIUIABOB B OBITY U MPOMBIIIICHHOCTH.

Memannwt A-cpynn

[enounsle mMetaiuibl: mojoxeHue B Ilepuoanueckoit cucreme xumudeckux annemeHToB [I. M. MenneneeBa, cTpoeHHE UX aTOMOB,
HaxoxXxaeHue B npupoae. dusnueckue 1 XMMUYECKHE CBOWMCTBA (Ha MpUMepe HaTpus U Kanus), nosydeHue. OKCUIbl M TUAPOKCUIBI HATPUS U
kanus. [I[puMeHeHune menoYHbIX METaUIOB U UX COeMHEHUN. bronoruueckas posiab HATpUs U KaJus.

[IlenoyHO3eMeNbHbIE METAIUIBI MATHUM U Kalbluii: monoxeHue B [lepuoanueckoii cucteme xumuueckux snemeHToB J{. . Menneneena,
CTpOEHHE X aTOMOB, HAXOXKJIeHHE B Ipupoae. PU3nyecKrue U XMMHUUECKUE CBOMCTBA MarHusl M Kajblus. BaxHeilne coeuHeHNs KaabIus U
Maraust (OKCUa, TUIPOKCH/I, COJIN), CBOICTBa, IpuMeHeHHe. JKecTKOCTh BO/bI M cIIOCOOBI ee ycTpaHeHus. KpyroBopoT kajibLius B IPUPOAE.

Amomunuii: nonoxxenue B Ilepuonuueckoit cucreme xummuueckux annemeHtoB JI. M. MenpaeneeBa, cTpoeHne aroma, HaXOXKJICHHUE B
npupone. duznueckne U XUMUYECKHE CBOWCTBA amtoMUHUA. AMQOTEpHBIE CBOMCTBA OKCHAA U THUIPOKcHIA amtoMuHud. llpumeHeHue
AITIOMHUHUS U €T0 CIUIaBOB.

Memannwt b-2pynn

OO0mias xapakTepuCTHKa MeTaJIOB b-rpymm (moGouHbIX OATPYTI): mojoxkeHue B [lepuoandeckoil cucTeMe XUMHUYECKUX d1eMeHTOB [1.
N. MenzeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBIIEHHE «IIpoBajiay 3JIEKTPOHA Ha NMpHUMEpEe CTPOEHHUs aTOMOB Xpoma, MM, cepedpa.
BaneHTHBIE COCTOSIHUSI aTOMOB O-3]IEMEHTOB, CTENEHH OKHCIICHHS aTOMOB B COCIMHECHHUSX. 3aBUCHMOCTH KHCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB M THJPOKCHJIOB METAJJIOB OT 3HAYEHUS CTENEHU OKHUCIICHHS DJEMEHTa B COEAMHEHMM (Ha NpUMEpEe COEOUHEHHM Xpoma).
[TepBoHavanbHbIE MPEACTABICHUS O KOMIUIEKCHBIX COEAMHEHHUSX.

Menp u cepeOpo: cTpoeHHE aTOMOB, CTENEeHU OoKucieHus. OOume KpaTkue MpeaCcTaBIeHHUs] O (PU3MUECKUX M XUMHUYECKHUX CBOWCTBaX
MPOCTHIX BEIIECTB (B3aUMOJCUCTBUE C KUCIOTAMH-OKHCIUTENSAMHU), 00 UX OKCHUIAX, THIPOKCHAAX U COJSX, UX mpuMeHeHHuH. [IpencraBienus
00 aMMHUaYHbIX KOMILIEKcax cepeOpa u Meau. KauecTBeHHbIE peakIiui Ha KaTUOHBI Meau (2+) u cepedpa.

[{uHk: cTpoeHHe aToMa, CTENEeHb OKUCICHMs. XapaKTepucTHKa (U3MYECKUX U XHMMHUYECKUX CBOMCTB, NMpUMEHEHHE, amM(oTepHbIe
CBOICTBa OKcH/a ¥ THAPOKCUAA. KauecTBeHHBIC peaKIK Ha KaTHOHBI ITMHKA.

Keneszo: crpoeHne atoma, creneHn okucieHus. Haxoxnenne B npupone. dusndeckre U XMMHUECKHE CBOMCTBA JKele3a, IPUMEHEHHE.
buonoruueckas poinp xkeneza. Oxcuabl, Tuapokcuasl u conu xene3a (1) u xenesza (l11), ux cocras, cBoiicTBa u noxydenue. KauectBeHHbie
peakuy Ha KaTHOHBI Jkene3a (2+) m skenmesza (3+). UyryH u craib — CruiaBbl jkene3a. [Ipow3BOJICTBO UyryHa M CTald. JKOJOTUUYECKHE
po0JIeMbl, CBA3aHHBIE C METAITYPTUYECKUMHU POU3BOJICTBAMHU.

OKCHEpUMEHTAILHOE U3yUYEHHUE BEIIECTB U SIBJICHUI:

03HAKOMJIEHHE C 00pa3liaMy METaJIOB U CIIJIaBOB, UX (PU3NYECKUMU CBOWCTBAMU;

MOJIETUPOBAHUE METATUIMYECKON KPUCTATUTMYECKON PEIIETKH;



M3y4YEHUE B3aUMOJECHCTBUS METAUIOB C BOJOI, C pacTBOpaMHu COJEH M KHUCIOT, UCCIEIOBAHUE MPOLECCOB 3JIEKTPOJIM3a PAaCTBOPOB
xnopuaa meau (1) u noguaa kanus, KOppo3uU METAIOB;

u3yueHne 0COOEHHOCTEH B3aMMOJCHCTBUS OKCHIOB KaJbLUS M HATPHs C BOJAOH, MX TUAPOKCHIOB — ¢ okcuaoMm yriepona (IV) u
KHCJIOTaMU;

M3y4eHHE CBOMCTB KapOOHATOB U THAPOKapOOHATOB KaJbLUs, )KECTKON BOJIBI;

M3y4YEHUE MPOLIECCOB MOTYUYEHUS THAPOKCHUIIOB Keje3a, MX XUMUYECKUX CBOMCTB;

M3YYEHHE MPU3HAKOB IIPOTEKAHUS KAU€CTBEHHBIX peaklii Ha MOHBI (MarHus, Kajlblius, aJllOMUHUS, LIMHKA, Kene3a (2+) u xkenesa (3+),
meu (2+);

HaOII0/IEHUE ¥ ONMCAaHUE OKPAIlIMBAaHU IITAMEHU MOHAMU HATpPHsI, Kallusl U KaJIbLINS;

uccieoBanre aM()OTEPHBIX CBOMCTB rUApOKCHIa amoMUHus, Tuapokcuaa xpoma (I11) u rugpokcuma nunka;

pelieHue IKCIEePUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIe MeTauibl U UX COSTUHEHUS.

XuMHsA U OKpYsKaKoLas cpeaa

BemiectBa 1 Matepualibl B TOBCEIHEBHOI KM3HH YeloBeka. BakHele BemecTBa u MaTepuaisl, 00JacTu UX npuMeHeHus. bezonacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuid B ObITy. [lepBasi MOMOIIs TPH XUMHUYECKHX 0JKOTaX U OTPABJICHHUSIX.

HoBsie maTepuansl 1 TEXHOJIOTUU. [[pUHLIMIIBI «3EIEHON XUMUW.

OCHOBBI 3KOJIOTMUECKOW T'PAaMOTHOCTH. XHUMHS U 30pOBbE. 3HAUECHHUE M3Y4YaeMbIX XMMHUYECKUX ASJIEMEHTOB U UX COCAMHEHHH IS
(GyHKIIMOHUPOBAHMSI OpraHu3Ma yenoBeka. [loHsTHe o 310poBOM 00pase KU3HHU.

XVMHYECKOE 3arpsi3HEHUE OKpYXKalollel cpeabl. DKOJIOrMuecKrue MpoOJeMbl, CBSI3aHHBIE C COEOUHEHHUSIMH YIJepojaa, a3oTa, CEpbl,
Tsokensix MetasuioB. [loustue o ITJIK. Posib xuMuu B pelieHHH 3KOJIOTHYECKUX MPOOIIEM.

DKCTepUMEHTAIbHOE U3YyUeHHUE BEIIECTB U SBJICHUN: 03HAKOMIJIEHHE ¢ 00pa3liaMu MaTepuasoB (CTEKJIO, CIUIaBbl METAJIOB, TOTUMEPHBIE
MaTepuaibl), OMpeelieHne KUCIOTHOCTH MPUPOIHBIX BOJ, MOJAETUPOBAHUE IMpoliecca OOpa3oBaHUS KHUCIOTHOTO OIS, HU3YYCHHE €ro
BO3JICUCTBUS HA MaTEPHAIIbI.

IHoBTOpeHue 1 00001IeHNEe 3HAHUI OCHOBHBIX pa3/iesioB KypcoB 8—9 kiaccoB

[lepuonnueckuit 3akoH u Ilepumoanueckass cucreMa XUMHUYECKHUX JJIEMEHTOB B CBETE€ MPEACTABICHHM O CTPOCHHUS aroMa.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COCIMHEHUI B MepUoAax v rpymnmnax.

CtpoeHue BemecTBa B TBEPAOM, KUIKOM U ra3000pa3HOM COCTOSIHUU. BUABI XUMHUYECKOW CBSI3H. 3aBUCHMOCTH CBOWMCTB BEIIECTBA OT
THTIA KPUCTAJUTMIECKON PEIIETKU U BUJIa XUMHUYIECKOM CBSI3H.

Knaccudukanus XUMHYECKUX PEAKIUN MO pa3NuYHbIM TMpu3HakaMm. [IporHo3upoBaHME BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX
MPEBPAIICHHI B pa3JIMUHBIX YCIOBHUSIX HAa OCHOBE MPEACTABICHUN XUMHUUYECKOM KHHETUKU U TEPMOJIUHAMUKHU.

XUMHUYECKHUE peakiuu B pactBopax. ['maponus coseid. Peakiium OKHCIEHUS-BOCCTAHOBJIEHUS. DJIEKTPOIIHU3.



CBoiiCTBa KHUCJIOT, OCHOBAaHMM M COJIC B CBETE MPEIACTABICHUNW OO0 SJIEKTPOIMTHYECCKOW JUCCONMAIMM W OKHUCIHMTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.
Mescnpeomemnuie ceasu
Peanuzanus MeXIpeIMETHBIX CBS3EH MPU N3YUCHUU XUMHUH B 9 KiTacce OCYyIIEeCTBIIICTCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSTHH, TaK ¥ TIOHATHH, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.
OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHUS: SBJICHUE (TIPOIIECC), HAYYHBIN (aKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAIIU3, CHHTE3, KITaccu(UKaIus,
NEPUOANYHOCTbD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOICITh, TEXHOJIOTHS, MAaTCPHUAITHI.
®u3nKa: BELIECTBO, TeJO, PU3NYECKUE BEIUYHHBI, CIUHUIBI U3MEpPEHUs, Macca, 00BEM, KOJUYECTBO TEIUIOTHI, aTOMbl U MOJIEKYIIBI,
arperaTHbIC COCTOSIHHE BEIIECTBA, CTPOCHHUE Ta30B, YKMJAKOCTEH M TBEPABIX (KPUCTALIUYCCKUX) TEJ, KPUCTAJUIMYECKash PeIIeTKa, AJICKTPOH,
SJIpO aToMa, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIbI, KBAHTHI, PAJUOAKTUBHOCTD, alib(pa-, OeTa- 1 raMmma-u3aydyeHue, dSIECKTPUIECKUN 3apsi,
MIPOBOIHHKH, ITOJYTIPOBOHUKH, TUJICKTPUKHU, COTHEUHBIA CIIEKTP, pa3oKeHHe OEI0ro CBETa B CIIEKTP.
buonorus: skocucrema, Ouocdepa, (oTOCHHTE3, MpoLecchl OOMEHa BEILIECTB, MHHEpPAlIbHbIE YyIOOpPEHHS, MHKPOIIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.
['eorpadusi: atmochepa, ruapocdepa, MUHEPaAIBI, TOPHBIE TTOPOIBI, TIOJIE3HBIE HCKOIIAEMbIE, TOIJIMBO, BOJAHBIC PECYPCHI, ITaHETa 3eMIIS.
TexHomoTUsI: CTPOUTENbHBIE TEXHOJOTHUH, CEJIIbCKOXO3SICTBEHHBIE TEXHOJIOTHH, TEXHOJOTHH JJICKTPOHHOW MPOMBIIIUIEHHOCTH,
HAHOTEXHOJIOTHH.
INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHM HA VYPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHU (YFHVBJ'IEHHBIPI YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

.HI/I‘IHOCTHBIC peSYJ'II)TaTI)I OCBOCHUA HpOFpaMMI)I OCHOBHOTI'O O6HICFO 06pa3013aH1/1$1 JOCTUTAaKOTCA B XOI€ o6yquH${ XUMHUHN B €AUHCTBC
y4eOHOH ¥ BOCHUTATEIBHOM JEATEIBPHOCTH OOpa30BaTENIbHOW OpraHW3allid B COOTBETCTBHHM C TPAJAWIIMOHHBIMH POCCUUCKUMU
COLIMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMH [EHHOCTSMH, TPUHSATHIMUA B OOIIECTBE MPaBUJIAMU U HOPMaMH MOBEJICHHUS U CIIOCOOCTBYIOT
poleccaM caMONO3HAHUS, CAMOPA3BUTHSI M COIMANTU3AIUN 00YyUaOIUXCSL.

.HI/I‘IHOCTHBIC pGSYJ'II)TaTBI 0Tpa>1<a}0T TOTOBHOCTH 06yqafonmxcz pYKOBOJICTBOBaTBCﬂ CI/ICTeMOﬁ IIO3UTUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ
Y pacIIupeHre OMbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYECKOro BOCIIUTAHMSA:

MPOSIBIICHUE [IEHHOCTHOTO OTHOIIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY U UCTOPUUYECKOMY HACIEANI0, TOHUMAaHNE 3HAUCHUS
XUMHUYECKON HAYKW U TEXHOJIOTHUHU B KU3HU COBPEMEHHOTO OOIIECTBA, B pa3BUTUH SKOHOMUKH Poccun u cBOero permoxa;

2) rpa’KIaHCKOr0 BOCIIUTAHUS:



MIPEICTABICHUE O COLMAIbHBIX HOpPMax M IpaBUjIaX MEXKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE, IMPOSIBICHUE KOMMYHUKATHBHOMN
KYJIBTYPBI B pa3HOOOpa3HOH COBMECTHOM JESATEILHOCTH;

CTpEeMJICHHE K B3aUMOTIOHUMAaHUIO U B3aUMOTIOMOIIIH B TIpoliecce y4eOHOM 1 BHEY4eOHO 1eSATeIbHOCTH;

TOTOBHOCTh OLIEHHMBAaTh CBOE IOBEJCHHE M MOCTYNKH CBOMX TOBAapUUICH C MO3UMLUMU HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM
OCO3HaHUS MOCJIEICTBUM ITOCTYIIKOB;

3) popMupoBaHUs IEHHOCTH HAYYHOI0 TIO3HAHUSL:

MHPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XMMUYECKOM peaKI[uu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
HEOOXOIUMBbIE JJI MOHUMAHHUS CYIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HaHHE [IEHHOCTH HAYYHOT'O MTO3HAHUS JISl Pa3BUTHS KAXJI0TO YeJIOBeKa U MPOU3BOJAUTEIBHBIX CUII OOIIECTBA B LIEJIOM, POJIH U MECTa
HayKu «XHUMHS» B CHUCTEME HAyYHBIX MPEJICTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUSA MPHUPOIbI, B3aUMOCBS3AX YEJIOBEKa C MPUPOIHON U
TEXHOJOTMYECKON CPEeIoi;

MO3HABaTe/IbHAs MOTHBAIMsI M HHTEpeC K OOYyYeHHI0, TOTOBHOCTh M CIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO, K
HCCJIEIOBATENBCKOM 1eATeIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIpaBJICHUS U YPOBHS JAajbHEHIIEro 00y4eHus;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH XU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKA Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHUE
MOCNEACTBUA U HENMPHUITHE BPEIHBIX MPUBBIUEK (YHMOTPEOIEHUS ajIKOToJis, HAPKOTHUKOB, KYpPEHHs), HEOOXOAUMOCTH COONIOJCHUS TPaBUI
0€30MacHOCTH MPH OOpAIIEHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B YU€OHBIX U )KU3HEHHBIX CUTYaIlUAX;

5) Tpy10BOrOo BOCIUTAHMS:

dbopMHUpOBaHKE IIEHHOCTHOT'O OTHOIICHUS K TPYAOBOU JIEATETLHOCTH KaK €CTECTBEHHON MOTPEOHOCTH YEIOBEKa U K UCCIIEI0BATEIbCKOM
JESITENIbHOCTH KaK BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE WHTepeca K mpodeccusM, CBA3aHHBIM C XHMHEH, B TOM 4Hcle K npodeccusM HaydHOU chepbl, OCOZHaHHE BO3MOXXHOCTH
camopeayin3aluu B 3Toi cdepe;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OCO3HaHHE HEOOXOMMOCTH OTHOIIIEHHUS K IPUPO/IEe KaK UCTOUHUKY KM3HHU Ha 3eMIle, OCHOBE €€ CYIIIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHS HKOJOTMUYECKON KYNbTYphl: MPUOOPETEHHE ONBITa IJIAHUPOBAHUS TOCTYIKOB M OIEHKHM HUX BO3MOXKHBIX
MOCJICICTBHI ISl OKPYXKAIOIIEH CPEeNlbl; OCO3HAHHUE TII00aJbHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM W MyTeW WX PEelIeHUs; CIIoCOOHOCTh
MPUMEHATh 3HAHUS, TIOJydyaeMble MPU M3YUYCHUHM XWMHH, JJIS PEIICHUs 3a7ad, CBS3aHHBIX C OKPYXAIOMEH Cpelod; aKTUBHOE HETPUSTHE
NEHCTBUH, MPUHOCAIINX BpEA OKPYXKAIOIIeH cpele; OCO3HAHHWE CBOEH PONM Kak TpaKAaHWHA W TOTPEOUTENs] B YCIOBUSAX B3aUMOCBSI3U
MPUPOIHOM, TEXHOJIOTHYECKOM U COLMAIBHOM Cpe/l; TOTOBHOCTh K YYaCTHIO B IPAKTUUECKOU JEATEIbHOCTH 3KOJIOTMUECKOW HAMPaBICHHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI



MertarnpeMeTHbIe Pe3yIbTaThl 00YyJaIOIIUXCsI, OCBOMBIINX ITPOrPAaMMY 110 XUMHUU OCHOBHOT'O 00IIETr0 00pa30BaHus, BKIIIOYAIOT:

YCBOEHHE MEXIUCIHUILUTMHAPHBIX (MEXIPEIMETHBIX) MOHATHHA, OTPAXKAIOIIUX MAaTepUAIbHOE €JMHCTBO MHpa M IpOIEecC MO3HAHUSA
(BemecTBO, CBOWCTBO, OSHEprus, SBJICHUE, HAay4HbIH (DaKT, 3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TEOpus, HAOJIIONCHHE, H3MEpEHHE,
UCCIIeJOBaHNE, SKCIICPUMEHT U IPYTHUE);

OBJI/ICHUE YHUBEPCAIbHBIMH Y4eOHBIMU J€HCTBUAMHU (IIO3HABATEIBbHBIMUA, KOMMYHUKATHBHBIMH, PETYISATHBHBIMH), BAXKHBIMH JIJIS
noBbIIEHUST 9()()EKTUBHOCTH OCBOCHHUS COACPKAHUS Y4eOHOro mpenmera, (OPMHPOBAHUS KOMIIETEHIIMHA, a TakXe MPOEKTHO-
UCCIIEI0BATEIbCKOM JeITEIEHOCTH 00yJYalOUIMXCs B Kypce XUMUH;

CIIOCOOHOCTB MX HCIIOJIB30BATh B YUEOHOM, T03HABATEILHOMN U COIIMAIBHON IPaKTHKE.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

Ba3oBble Jiornueckue 1eicTBHA:

YMEHUS UCIIOJIH30BaTh MPUEMBI JIOTUYECKOTO0 MBIIIUICHHS MPU OCBOCHUU 3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX MOHITHI (BBIICISATH
WX CYIIECTBEHHbIC TMPU3HAKH, yCTAHABIMBATH B3aHMMOCBS3b C JPYTMMH TOHSTHUSIMH); aHaJU3UpPOBATh, CPaBHUBATH, 0000IIATh, BHIOMPATH
OCHOBaHUS JIJIs KIacCU(UKALIUY U CUCTEeMATU3allMd XUMUYECKUX BEIIECTB M XMMHUECKUX PEaKIfil; yCTaHaBIUBATh MPUYMHHO-CJIEICTBEHHBIE
CBSI3M MEXKIY 00bEKTaMU U3yUYCHHsI; CTPOUTDH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, TEAYKTUBHBIC, IO aHAJIOTHH ); MPEAJIaraTb KPUTEPUH U
BBISIBJIATH OOIIME€ 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B M3YYAEMbBIX IMPOIECCAX W SBICHUSAX; MPOBOJAUTH BBIBOJBI U 3aKIIOUCHUS; YMEHUS
MIPUMEHSATDH B MPOIIECCE TTO3HAHUS MOHITHS (IPEIMETHBIE U METANPEIMETHBIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJICIIN, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBLIBATh MOJIENbHbBIE MPEJCTABICHUS — XUMUYECKUI 3HAK (CHMBOI 3JIEMEHTa), XUMHU4Yeckas Gopmyna ¥ ypaBHEHHE XUMHUYECKON
peaKIuu — MpH PelIeHUU YUeOHBIX 3a/1ad; C YYETOM STUX MOJIEIbHBIX MPEICTABICHUN XapaKTepHU30BaTh U3yyaeMble XUMUYECKHE BEIIeCTBA U
XAMHUYECKHE PEAKIIHH.

Bba3zoBble ucciieqoBaTe/ibckue AeicTBUS (METOAbI HAYYHOI'0 MO3HAHMS BEeIleCTB U SIBJICHUH):

YMEHHsI MPUMEHSATh METOJbl HAyYHOTO TO3HAHMS BEIIECTB U SBJICHHN HAa SMIUPHUYECKOM M TEOPETUYECKOM YPOBHSX B yueOHOU
I03HABATEJIbHON U IPOEKTHO-UCCIIEI0BATENIbCKON EATEIIbHOCTH;

YMEHHSI HCMOJIb30BATh ITOCTABJIICHHBIE BOIMPOCHI B KAuye€CTBE MHCTPYMEHTAa MO3HAHUS M CAaMOCTOSITEIbHO CTaBUTh BOIPOCHI;
aHAJIM3UPOBATh (PAKThI, BBIABIATE W (OPMYIHPOBATH MPOOIEMy, OMPEACNATh Ielh W 3a/Ja4d, COOTBETCTBYIOIIHE PEIICHHIO TPOOIEMBI;
mpeyiaraTh OMUCATENbHYIO MM OOBSCHUTENBHYIO TUIIOTE3y M OCYIIECTBIISITh €€ MPOBEPKY; YMEHHUS MPOBOJIUTH M3MEPEHUS HEOOXOIUMBIX
MapaMeTpoB, BBIYUCICHUS, MOJCTUPOBAHUE, HAOMIOIEHUS U DKCIIEPUMEHTHI (pealbHble W MBICICHHBIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH
pe3ynbTaThl, (GOpMYIHPOBATh 0OOOIICHHS U BHIBOJIBI 0 Pe3ybTaTaM MPOBEACHHOIO OIbITa, UCCIEI0BAHUS, COCTABIATH OTYET O MPOAeTaHHON
pabore;



PatGora ¢ undopmaunmeii:

YMEHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHPOpManuy (HAYYHO-TIONMYJSpHAs JHUTEparypa XUMHUYECKOTO COAEpIKaHus,
CIpaBouYHBIE TOCOOMS, pecypchl VIHTepHeTa); aHaIM3MPOBAaTh HWHPOPMALMIO U KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U
HETPOTHBOPEYNBOCTb, OTOMpAaTh M HMHTEPIPETUPOBATh HH(OpMANWIO, 3HAYMMYIO ISl pEIICHHsS Yy4eOHOH 3aJaud; YMEHHUS NPHMEHSTH
pa3IuuHBIe METOABI M (OPMYIUPOBATH 3alpOCHl MPU MOHMCKE M 0TOOpe MH(popManuu, HEOOXOAWMOHN Ui BBINOJIHEHUS Y4eOHBIX 3ajad;
UCTOJIb30BaTh HMH(OPMAIIMOHHO KOMMYHHMKATHBHBIE TEXHOJOTHH U pa3jM4YHbIe ITOMCKOBBIE CHCTEMBI, CaMOCTOATENBHO BBIOMPATH
ontuMalibHyl0 (GopMmy mpezacraBieHuss uWHPopManuu (CXeMbl, TpauKH, JUarpamMMmbl, TaOJIWIBI, PUCYHKH H Jpyrue (OpMbl); yMEHUS
UCIIOJIb30BAaTh HAYYHBIH S3bIK B Ka4eCTBE CPENCTBAa pabOThI ¢ XMMHYECKOW HMH(pOpPMAaLUe; MPUMEHATh MEXIpPEAMETHbIe ((U3UUECKHE U
MaTeMaTUYeCKUe) 3HaAKU U CUMBOJIBI, (POPMYJIbl, a00peBUaTypbl, HOMEHKIIATYPY, UCIIOIb30BaTh U MPEOOPA30BBIBATh 3HAKOBO-CUMBOJINYECKHUE
CpeACTBa HATJISITHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

1) ymeHus oO1eHus (MMCbMEHHOM U YCTHON KOMMYHUKALIUN):

NPEJICTaBIIATh MOTYYEHHbIE Pe3yJIbTaThl MO3HABATENIbHON EATEIbHOCTH B YCTHBIX M NMUCBMEHHBIX TEKCTaxX; MyOJIMYHO BHICTYNATh C
Npe3eHTalMeld pe3yabTaTOB BBINOJHEHUS XHMHYECKOTO 3KCIEepUMEHTa (HMccieloBaTelbckoi 1a00opaTOpHON WM NMpakTHYecKoW paloTsl,
y4eOHOro MpOeKTa); B XOJe Auanora u (Win) AUCKYCCHU 3aJaBaTh BOIPOCH MO OOCY)XJaeMoOil TeMe M BbICKa3bIBaTh UAEH, (HOPMYIHPOBATH
CBOM NPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEI0KEHHON 3aJauH.

2) yMeHHUs yueOHOro COTpyAHUYECTBA (FPYNIOBasi KOMMYHHUKAIUs):

y4acTBOBaTh B TPYNIOBBIX (popMax paOOThI: MIIAHUPOBATh OPraHU3ALUI0 COBMECTHOM pabOThI, ONMPEENATh CBOIO POJb, paclpeensTh
3aJaui MEX/ly YJIC€HaMHU TPYIIbI; BBIIOIHATh CBOIO YacTh pabOThl, KOOPAUHUPOBATh CBOU JICHCTBUS C IEHCTBUSIMU JIPYTUX WIEHOB KOMaH/BbI,
OTIpeeNATh KPUTEPUH TI0 OLIEHKE KauecTBa BBIMOJIHEHHON paboThl; peniaTh BO3ZHUKAIOIIME IPOOIEMbl Ha OCHOBE y4yeTa OOIIMX MHTEPECOB U
COTJIaCOBaHUs MO3UIHI, y4acTBOBATh B OOCYKACHUH, 0OMEHE MHEHUSIMH, «MO3TOBOM LITYpMeE» U APYTUX popMax B3aUMOJEHCTBUS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I PEryJIATHBHBIMU HeﬁCTBHﬂMH BKJIFOYACT Ppa3sBUTUC CaMOOpPraHu3annuiu, CaMOKOHTPOJIA,
CaMOKOPPEKIINH, B TOM YHUCIIE:

YMEHHsI peliaTh y4eOHble U MCCIEOBaTeIbCKUE 3aJauu: CAMOCTOATEIHHO BHIOMpATh CIOCOO pelieHus y4eOHO# 3amaun (CpaBHHMBATH
HECKOJIbKO BapUaHTOB pEIICHUs, BEIOUPATh HanboJee MOAXOSAIINN ¢ YIeTOM CaMOCTOSITEIIFHO BBIZCICHHBIX KPUTEPUEB), TUIAHUPOBATH CBOIO
paboTy TpH pPEIICHUH YYEOHOW WIIM MCCIEIOBATEIBCKOM 3a/ladyd; Ha OCHOBE IOJYYEHHBIX pe3yiabTaToOB (OPMYIUPOBATH OOOOIICHUS W



BBIBOJIbI, IIPOTrHO3HUPOBATE BO3MOXKHOC PA3BUTUC IPOLCCCOB; aHAIUM3HUPOBATH PE3YJIbTATbl: COOTHOCUTH CBOH I[CﬁCTBPIH C IINIAHUPYCMbIMU
pe3yibTaTaM, OCYIICCTBIATh CAMOKOHTPOJIb ACATCIBHOCTU; KOPPCKTUPOBATH CBOIO ACATCIBHOCTE HAa OCHOBC CaMOaHalin3a U CAaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenMeTHBIC PE3yNbTaThl OCBOCHUS MPOTPAMMBI 110 XHMHH OCHOBHOTO 001Iero obpa3oBaHusl Ha YrIIyOJIGHHOM YPOBHE MMEIOT O0IIee
coJiepKaTeIbHOE SAPO C NPEAMETHBIMU pe3yiabTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXAY COOOW, YTO IO3BOJISIET PEaTn30BHIBATH
yIIIyOJICHHOE M3YYCHHE KaK B paMKaX OTICIbHBIX KJIACCOB, TAaK U B paMKaX pealn3allid MHIUBHUIyaJbHBIX 00pa30BaTEIbHBIX TPACKTOPUH, B
TOM YHCJIE UCTIOJIB3YS CETEBOE B3aUMOJICCTBUE Oopranu3aiuu. [1o 3aBepiieHrn peaan3aiuy IporpaMMBbl YIITyOJIEHHOTO YPOBHS 00YYarOIIUecs]
CMOT'YT ACTAJIBbHCEC OCBOUTH MATCpHall, OBJIAACTh PACIHHUPCHHBIM KPYrom HOHATUU U MCTOHOB, pCIIaThb 3aJadun 0oJiee BBICOKOI'O YPOBHA
CJIO’KHOCTH.

[IpeameTHbIe Pe3ybTaThl BKIOYAOT: OCBOCHUE 00YYAIOIIUMUCS HayYHbIX 3HAHWH, YMEHHUU U CIIOCOOOB JICHCTBUH, CIICHUPHUUECKUX IS
NPEIMETHOW 00IacTH «XHUMHUS; OCHOBBI HAYYHOI'O MBIIIICHHS; BUABI JCSITECIBHOCTH 1O IMOJYYECHUIO HOBOI'O 3HAHHS, €T0 MHTEPIPETALNH,
Hp€06pa3OBaHI/IIO U MMPUMCHCHHIO B PA3JIMYHBIX y‘-Ie6HbIX N PCAJIbHBIX JXU3HCHHBIX YCIIOBHUAX, 00€eCIIeunBaOT BO3MOXKHOCTH YyCIICUIHOT' O
00y4eHus Ha CJIEIYIONIEM YPOBHE 00pa30BaHUsI.

K koHiy oOyuyenus ¢ 8 knacce y obOydqaromerocst OyayT chOpMHpPOBaHBI CIEAYIOIIME MPEAMETHBIE PE3yNbTaThl MU3YyYEHHs XUMHM Ha
yriayOJIeHHBIM YPOBHE:

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX MOHATUM: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, METaJlll, HEMETAJU1, AJZIOTPOIUS, IPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpOJHAs W HEOIHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJEKyJIspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas JOJII XUMUYECKOTO DJIEMEHTAa B COCIMHEHHH, MOJISIPHBIA 00BEM, OTHOCHUTEIhHAS
MJIOTHOCTh Ta30B, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJb, aM()OTEPHBIA OKCHI, aM(POTEPHBINH TUAPOKCH]I, XUMUUYECKAsl PEaKIns, KiIacCHupUKaIIs
peaKIuii: peakiuy COSANHECHHUSI, PEaKIIUU PA3I0KESHHsI, pEaKIIMK 3aMeIleHuUs], PEaKIIi 00OMEeHa, SK30- U SHAOTEPMHUECKHUE PEAKIIUH; TETUIOBOM
addekT peakuu; SAPO aToMa, NEKTPOHHBIA CIOW aToMa, aTOMHas OpOUTal b, paguyCc aromMa, XMMHUUYECKasl CBs3b, MOJSIPHAS U HETOJSIpHAS
KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBas JOJs BemecTBa (MPOIEHTHAs KOHIIGHTpAIlMs) B PacTBODPE,
MOJIApHAasA KOHICHTPpAalHAg BEIICCTBA B paCTBOPE; SJICKTPOOTPHULATCIbHOCTE, CTCIICHD OKHUCJIICHHU A, OKHUCIIMTEIIN U BOCCTAHOBUTEIIN, OKHMCICHUEC U
BOCCTAHOBJICHHE, OKHUCIIUTEIHLHO-BOCCTAHOBUTEBHBIE PEAKIIMU, METO]] DJIEKTPOHHOTO OanaHca,

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATUW M NPUMEHSATh OSTHU TOHATHS NPU ONHCAHUM BEIIECTB M UX
MIPEBPAILICHU;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBJICHUs (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIil;



OIpeNieNATh BAJIEHTHOCTh aTOMOB 3JI€MEHTOB B OMHApHBIX COCJUHEHHUSAX, CTENEHb OKHCICHMs 3JEMEHTOB B OMHApHBIX COCIUHEHUSX,
NPUHAIICKHOCTh BEUIECTB K OINPENIEICHHOMY KJacCy COeAMHEHHH 1o (opmynam, BHAbI XMMHYECKOH CBS3U (KOBAJCHTHOH M MOHHOW) B
HEOPraHWYECKUX COCIVHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MACCHI BEUIECTB, IIOCTOSIHCTBA cocTaBa, [lepuoaudeckoro 3akona [I. 1. MenneneeBa, aToMHO-
MOJIEKYJIIPHOM TEOPHH, 3aKOHA ABOTaJpo U €ro CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOAX MO3HAHUS, B TOM YUCIIE IKCIIEPUMEHTAIbHBIX
U TEOPETUYECKUX METOAAX UCCIEAOBAHUS BEIIECTB U U3YUCHUS XUMUYECKUX PEAKLIUH;

JIEMOHCTPHUPOBATh ITOHUMAHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHMX JJIEMEHTOB OT UX IOJOXeHHs B [lepuomumyeckon
CUCTEME:

OIKCBIBATh U XapaKTepu3oBaTh TabMuuHyo Gopmy Ilepuonuyeckoil cucteMbl XMMUYECKMX 3J€MEHTOB: pa3ivyaTh MOHATUS «TJIaBHAs
noarpynna (A-rpymnmna)» u «odounas noarpymnmna (b-rpynmna)y, «mainble nepuoap» U «00ibIINe TEPUOABIY;

COOTHOCHUTh 0003HAYCHHS, KOTOpBIe UMeroTCs B Tadnmie «llepuonmdeckas cucreMa xuMmuueckux snementoB J[. M. MenneneeBay, ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sApa, 00lee YUCIIO JIEKTPOHOB U paclpeeieHue
UX IO JIEKTPOHHBIM CIIOAM);

OOBSCHATH CBSI3b IMOJIOKEHUS 3jeMeHTa B [lepuoanyeckoil cucreMe ¢ pacupeleieHUEM 3JEKTPOHOB IO HHEPreTHUUECKUM YPOBHSM,
MOJYPOBHSIM U OPOUTAJISIM aTOMOB IEPBBIX YETHIPEX MEPUOIOB;

KJIaccu(UIUPOBaTh XMMUYECKHE 3JEMEHThI, HEOPraHMYECKHe BEIECTBA, XMMUYECKHE PeakiMy (M0 YMCIY M COCTaBy yYacTBYIOUIMX B
PEaKIMU BEIIECTB, M0 TEIIOBOMY 3D HEKTY);

XapaKTepu30BaTh (ONMUCHIBATh) (U3NYECKUE W XMMHUYECKHE CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB: KHCIOpPOJA, BOJOPOJA, BOABI,
o0lIMe XUMHUYECKHE CBOMCTBA OKCHUJOB, KHCIOT, OCHOBAaHUN M COJIEH, F€HETHMYECKYIO0 CBSA3b MEXKIY HUMH, IMOATBEpPXkAas MpUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIM;

OINMCHIBATh POJIb KUCIOPO/A, BOAOPOAA U BOABI B IPUPOIHBIX IIPOLECCAX, B )KUBBIX OPraHU3Max, X IPUMEHEHHUE B PAa3JINYHBIX OTPACIAX
IIPOMBILIEHHOCTH, BO3MOKHOE MCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSACHATH U MPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX COCTaBa U CTPOEHUS, BOZMOXKHOCTH MPOTEKaHUS XUMUYECKUX
IIPEBPALICHUN B Pa3IMYHBIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MOJIIPHYIO MacCy CMECH, MOJIBHYIO JOJI0 XUMHYECKOIO
AJIEMEHTA B COEJMHEHUH, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa 1Mo (hopMysie COeIMHEHNUs, HaXOIUTh MPOCTEHIIYyI0 GopMyTy BEIIeCTBa MO
MacCOBBIM WJIM MOJIBHBIM JIOJSIM 3JIEMEHTOB, MAacCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE, MOJISIPHYIO KOHLIEHTPAILMIO BEIIECTBA B PACTBOPE,
IIPOBOAMTH PACUEThI IO YPABHEHUSIM XUMUYECKON PEaKIINH;

OPUMEHATh OCHOBHBIE OIEpPAIlMM MBICIUTEIBHON JEATEIIbHOCTH — aHaJU3 M CUHTE3, CpaBHEHHE, 000O0IIeHHe, CHUCTeMaTH3alHIo,
KJIacCU(UKALMIO, BBIBICHNUE NPUYMHHO-CIEICTBEHHBIX CBSI3€H — JUI1 M3Yy4YCHMs CBOMCTB BELIECTB U XMMHYECKHUX PEAKIHH, €CTeCTBEHHO-



HAYYHBIC METOJIbI IO3HAHMSI — HAOJIOJICHNE, U3MEPEHHE, MOJICIIMPOBAaHHUE, SKCIIEPUMEHT (pealTbHBIA U MBICIICHHBIN) — JUIsl OCBOCHHUSI Y4EOHOTO
COJICPKAHUS;

PacKpbhIBaTh CYIIHOCTH MPOIIECCOB OKUCIICHHSI U BOCCTAHOBIICHUS, COCTABIISATh YPABHEHHS TIPOCTHIX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (METO0M 3JIEKTPOHHOTO OalaHca);

YCTAaHABJIMBATh CBS3H MEXKAY PEAbHO HAONIONACMBIMH XHMUYECKUMHU SIBICHHSMH M TIPOLIECCAMHU, MPOUCXOMAINIMMU B MaKpo- M
MUKPOMHPE, OOBSICHITh MPUYUHBI MHOT000pa3us BEIIECTB, COOTHOCHTh XMMHYECKHE 3HAHUS CO 3HAHHSMHU JIPYTHX YUEOHBIX MPEIMETOB;

coOuro1aTh MpaBuiia 6e30macHoi paboThl B 1a00paTOpUH NMPU UCIIOIB30BAHUN XMMHUYECKON MOCYIbI B 000PY/AOBaHMS, a TAKXKE MpaBUIa
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU BBIIIOJHEHHUS JIA0OPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT IO MOIYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BEIIESCTB (BOIOPOJAa U KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C OINPEIEIICHHOW MacCOBOM JI0JICH pacTBOPEHHOTO
BEIIIECTBA, PEIICHUIO IKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «OCHOBHBIC KIJIACChl HEOPTAHUYECKUX COSMHCHUIY,

JEMOHCTPHUPOBATh BJIAJICHUEC OCHOBAMH XWMHYECKOW TPAMOTHOCTH, BKIIIOUAIONICH yMEHHs 0€30macHOro OOpalleHHsI C BEIICCTBAMH,
UCTIOJIb3YEMbIMU B IIOBCEIHEBHOMW )KHM3HHU, @ TAKXKE 3HAHUE MPABHII TIOBEJCHUS B IIEIISIX COCPEIKEHHUS 3I0POBbS U OKPYIKAIOIICH CPEIbl.

K xoumy oOyuenust ¢ 9 knacce y obOyuwatomierocss OyayT cPOpMHUPOBAHBI CIEAYIOIIUME IMPEAMETHBIC Pe3yJbTaThl U3YYCHUS] XUMUU Ha
yriayOJIeHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUW: XUMHUYECKUM DJIEMEHT, aToM, MOJIeKyJa, HWOH, KaTUOH, AaHHOH,
AIEKTPOOTPHUIIATEIIBHOCTD, CTEMEHb OKUCIICHUS, XUMUYECKasl PEaKIHsl, TETUIOBOM 3(P(EKT peakIuu, MOJIb, MOJIAPHBIN 00BEM, PacTBOP;

AIIEKTPOJUTHI, HEIJEKTPOJUTHI, SJIEKTPOJUTUYECKAs JAUCCOLUAIMS, PEAKIMH HOHHOTO OOMEHa, THAPOIN3 COJIeH, OoOpaTUMbIE H
HEeoOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE pEAKIMH, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHUE,
AIIEKTPOIIN3, AJUIOTPONusi, aM(pOTepHOCTh, XUMHUUECKas CBS3b (KOBaJCHTHAs, MOHHAs, METAIIIUYECKasi), MEXMOJIEKYISPHbIE B3aUMOICHCTBUS
(BomopojHas cBsi3b, CHIIbl BaH-nep-Baanbca), KOMIUIEKCHBIE COEAMHEHNS, KPUCTATUIMUECKHUE pereTK (MPUMUTHBHAA KyOndeckas, 00bEMHO-
[EHTPUPOBaHHAs KyOW4eckasi, TpaHCIEHTpUpOBaHHAs KyOWueckas, reKcaroHaJbHas IUIOTHOYIMAKOBAaHHAs), KOPPO3US METAJUIOB, CIUIABHI;
CKOpPOCTh XMMHYECKON pEaKIuu, KaTajliu3, XMMUYECKOE PABHOBECHUE, IIEMEHThl XUMHUECKOW TEPMOAMHAMUKHN KaK OJHOW U3 TEOPETUUYECKUX
ocHoB xumnuy; [1JIK;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TMOHSATHH W TPUMEHSATh OTH TMOHSATHS TPU ONMUCAHWU BEIIECTB W HX
IIPEBPAILECHUI;

UCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIHUKY JIJISl COCTaBICHUs (JOPMYJT BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKIIUil;

ONpeNeNsATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHHMSX Pa3IM4YHOrO0 COCTaBa, MPUHAIECKHOCTh
BEIIIECTB K OMPEIEICHHOMY KJIacCy COCAMHEHHH Mo (opMysiaM, BHIIBI XUMHUYECKOW CBSI3M (KOBAJIEHTHOW, MOHHOM, METaUIMYECKOW) B



HEOPraHMYEeCKUX COEIUHEHUSX, 3aps]l MOHA [0 XMMUYECKOH (QopMylie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COEIUHEHUM,
THUI KPUCTAJUIMUECKOHN PElIETKH KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . MeHzeneeBa 1 JEMOHCTPUPOBATH €TI0 MIOHUMAHUE:

OIKCBIBATh U XapaKTepHU30BaTh TaOINUYHYIO opMy Ilepruonndeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3jinyaTh HOHATUS «A-TpyIIay
u «b-Tpymnnay, «maible Nepuoab» U «O0JIbIINE IEPUOJIBDY;

OOBSACHATH CBSI3b IOJIOKEHUS 3eMeHTa B [leproaudeckoll cucreMe ¢ paclpelesIeHUEM 3JIEKTPOHOB IO 3HEPIeTUYECKUM YpPOBHSM,
MOYPOBHSIM M OpOUTAJISIM aTOMOB TIEPBBIX YETHIPEX MEPHO/IOB;

BBIJICJIATE OOLIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB JIEMEHTOB U UX COCIMHEHMH (KHUCIOTHO-OCHOBHBIX U OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB OKCH/I0B M F'MJIPOKCHIOB) B IIpeesiaX MaJbIX IEPHOIO0B U TJIaBHBIX HOAIPYII C YYETOM CTPOEHUS X aTOMOB;

pPacKpBIBaTh CMBICI TEOPUU HJIEKTPOIUTUUYECKOW JHCCOLMAlMU, 3aKoHa l['ecca W €ro CIeACTBUI, 3aKOHA JEWCTBYIOIIMX Macc,
3aKOHOMEPHOCTENl M3MEHEHHUs CKOPOCTH XMMHUYECKOM pEaKkIUH, HaIpaBiICHUS CMELIEHHs XMMHUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
pas3In4HbIX (PAKTOPOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JI€MEHThI, HEOPraHMYECKHe BELeCTBA, XMMUYECKHE PEeakIUu (IO YUCIY U COCTaBy y4acTBYIOLIUX B
pEaKIy BEIIECTB, MO TEIUIOBOMY 3 (eKTy, 10 arperaTHOMy COCTOSIHHIO PEareHTOB, 10 M3MEHEHHIO CTETCHEH OKHCIICHHS XMMHUYECKHX
AJIEMEHTOB, 10 0OPATUMOCTH, 10 YUACTUIO KaTaanu3aTropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMMHUYECKHE CBOMCTBA BEUIECTB pA3JIUYHBIX KJIACCOB HEOPraHUYECKUX COEIUHEHUH,
HOATBEPXK/1asi 3TO OMKMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINH;

COCTABJISITh YPABHEHUS: JIEKTPOJIUTUYECKON JUCCOLMAIMN KHUCIIOT, IIENOYEN U COJIEH; MOJIHBIE U COKpALICHHBIE YPABHEHUs PEAKUUN
HMOHHOT'0 0OMEHA; peaKIHii, MOITBEPKJAI0OLINX CYIIECTBOBAaHNE FT€HETUUECKOM CBSI3U MEX/1y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTh IPOLIECCOB THUAPOJIM3a COJIEH IOCPEACTBOM COCTABJICHMSI KPAaTKUX HMOHHBIX M MOJIEKYJSIPHBIX YpaBHEHHU
peaKIMi, CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TTOCPECTBOM COCTABICHUS AJIEKTPOHHOTO OajlaHca 3TUX PEAKIIMIA;

IPeJICKa3bIBATh XapaKTep Cpebl B BOJHBIX PacTBOpax CoJie;

XapaKTepu30BaTh (OMUCHIBATDH) (PU3NUYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB (KUCIOPO, 030H, rpauT, aimMas, KpeMHHUii, 6op,
a3ot, Qocdop, cepa, XJIop, HATPHUM, Kaluil, MarHui, KaJblUi, aTIOMUHUM, JKeJle30, Mellb, LUHK, cepedpo) U 0Opa30BaHHBIX MMHU CIIOMXKHBIX
BEILIECTB, B TOM YHCJIe MX BOJHBIX PACTBOPOB (aMMHaK, XJIOPOBOJOPOJ, cepoBoaopo, okcuabl yriepoaa (I, 1V), kpemuuns (1V), azora (I, 11,
I, 1V, V) u dochopa (Ill, V), ceprnr (IV, VI), cepnucras, cepnas, azoTHas, (ocopHas, yroiabHas, KpeMHHUEBAsI KUCJIOThI, OKCHIbI U
rugpokcu bl MetaiuioB |A—I1A-rpymn, amomunus, meau (11), nuaka, xenesza (11 u 111));

HOSCHATH COCTaB, OT/EIbHbBIE CIIOCOOBI MOMYUYEHUs M CBOMCTBA CIOXKHBIX BEIIECTB (KUCIOPOACOAEPIKAIINE KUCIOTHI XJIopa, a30THCTas,
OOpHasi, yKCycHasi KUCJIOTHI M UX coiu, ranoreHu sl kpemuus (1V) u ¢pocdopa (111 u V), okenn u ruapokeun xpoma (111), mepmanranar xanus;

ONHKCBHIBATh POJIb BAKHEHIINMX H3y4aeMbIX BELIECTB B MPUPOJHBIX MpOIEccax, BIMSHHUE HA JKUBBIC OPraHM3Mbl, NPUMEHEHHE B
Pa3IMYHBIX OTPACISIX IKOHOMMKH, UCTIOIBb30BaHUE Ul CO3/IaHUS COBPEMEHHBIX MaTEpHAIOB U TEXHOJIOTHH;



IPOBOJUTH PEAKLIMH, ITOJTBEPHKAAOIINE KaYeCTBEHHBIN COCTAaB PAa3JIMYHBIX BELECTB, PACIO3HABATh ONBITHBIM IIyTEM COJEpIKalllUecs B
BOJIHBIX PacTBOpax MOHBL XJOPHI-, OpoMua-, noaui-, cyiasdar-, pocdar-, kapboHaT-, CHINKAT-, CYIbPUT-, CYyTbPHUI-, HUTPAT- U HUTPHUT-
MOHBI, TUAPOKCU/I-MOHBI, KATHOHBI aMMOHUSI, MarHus, KaJabIusl, AIIOMUHUSA, Kene3a (2+) u xenesa (3+), meau (2+), nMHKa;

OOBSICHATH M MPOrHO3UPOBATh CBOMCTBA BaKHEHIIMX M3ydaeMbIX BELIECTB B 3aBUCHMMOCTH OT UX COCTaBa U CTPOEHUS, IPUMEHEHHE
BEIIECTB B 3aBUCHUMOCTH OT HUX CBOWMCTB, BO3MOXXHOCTb IPOTEKAHUS XHMMHUYECKUX IIPEBpAILEHUIl B pa3IMYHbIX YCJIOBUSAX HA OCHOBE
PAcCMOTPEHHBIX HJIEMEHTOB XUMHUECKOW KUHETHKH U TEPMOJUHAMUKH;

BBIYUCIISITh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0O XMMHUYECKOTO 3JIeMEHTa 1o (opmyie
COEJIMHEHUS, MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XMMHYECKOTO 3JEMEHTa B COCJAMHEHHM, MOJSIPHYIO KOHLIEHTPALUIO
BEILIECTBA B pPAacTBOPE, HAXOAUTh MpOCTeiIyto (opMyiy BellecTBa 0 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, ITPOBOJUThH PAacdeThl MO
YPaBHEHUSAM XUMHUYECKUX pEaKUUi C y4eTOM HEJOCTaTKa OJHOIO W3 PEareHTOB, MPAaKTHMUECKOI'O BbIXOJAA IMPOJYKTa, 3HAUEHUS TEIJIOBOIO
addexTa peakiyn, ONpeaessiTh COCTaB CMECEH;

coOuro1aTh MpaBuiia 6e30macHoi paboThl B 1a00OPaTOPUU IIPU UCIOIB30BAHUU XHUMHUYECKOH MOCY/bl U 000pYyI0BaHUs, @ TaKXKe IpaBuiia
oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU BBIOJHEHUS J1a0OPATOPHBIX ONBITOB U MPAKTUYECKUX PAOOT MO MOJIYYEHHUIO U
coOupaHHio ra3000pa3HbIX BEIIECTB (AMMMAKa U YIJIEKUCIIOrO ra3a) U peUIeHHI0 3KCIEPUMEHTAIBHBIX 3ajad 110 TeMaM Kypca, NPeACTaBIsATh
pe3yNIbTaThl SKCIIEPUMEHTA B (POpME BBIBO/IOB, 10KA3aTENbCTB, IPaUKOB, TAOIHIL U BBISBISTH SMIIUPUUECKHE 3aKOHOMEPHOCTH;

OPUMEHATh OCHOBHBIE ONEpalMM MBICIUTENBHOW JEATENbHOCTH (aHAIW3 W CHUHTE3, CpaBHEHHE, O00OOIIeHHe, CHUCTEMaTHU3alluIo,
BBISIBJIEHHE MPUYMHHO-CIIE/ICTBEHHBIX CBS3€H) MPHU M3yYEHHHM CBOMCTB BEIECTB MU XMMUYECKHMX pEaKIHil, BIaJeTh €CTEeCTBEHHO-HAyYHBIMHU
MeTOJJaMH MO3HaHUs (Ha0JI0/IeHue, U3MEPEHNE, MOJIEINPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

IPUMEHSThH MpaBuiia 0€30MacHOro oOpallleHus ¢ BEeUleCTBaMM, UCIIOJIb3YEMbIMH B MOBCEHEBHOM JKM3HU, IIpaBUJIa MOBEIECHUS B LIEJSIX
cOepekeHHsl 3/10pOBbsl U OKPY’KaIOLIed MPUPOJHOM Cpesibl, MOHUMAaTh Bpej (OMAacCHOCTh) BO3JACHCTBUS Ha JKUBBbIE OPTaHU3MBbI ONpPE/IETeHHBIX
BEIIIECTB, MOSICHATH Ha IPUMEPAX CIOCOOBI YMEHBIIEHUS U MPEAOTBPAILCHUS UX BPEIHOT0 BO3JICHCTBUSA, 3HAaUEHUE )KUPOB, OEIIKOB, YTIEBOOB
JUTsL OpraHUu3Ma 4eJloBeKa;

HCIIOJIb30BaTh IOJyYEHHbIE MPEJCTaBICHUS O cdepax NpoPecCHOHATBHOW NEeSATENIbHOCTH, CBA3aHHBIX C HAyKOW W COBPEMEHHBIMU
TEXHOJIOTUSIMH, KaK OCHOBY JJIsi MPO(ECCHOHATBHON OPUEHTALUMH U JUIi OCO3HAHHOTO BBIOOpPAa XMMHH Kak NPO(UIBHOTO HpeaMera IpH
IPOIOJDKEHUH 00y4YeHHs Ha YPOBHE CpPEeHEro o01ero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHON IMPOEKTHO-HCCIIEN0BATEIbCKON AESITENbHOCTH XMMHUECKONH M XMMHKO-3KOJOTHYECKOW HamNpaBiIeHHOCTH,
MPUOOPECTH OIBIT MPOBENEHUS YUEOHBIX HCCIEAOBAaHUN B YCIOBHUSX 00pa30BaTENbHBIX OpraHU3allui, a TaKKe OpraHu3anuil (LeHTPOB)
JIOTIOJTHUTEIILHOT0 00pa3oBaHus JeTel.

TEMATHUYECKOE INTAHUPOBAHUE
8 KUIACC

Ne HanmeHoBaHMe pa3ieiioB U KosnuuectBo 4yacos DJIEeKTPOHHBIE




n/n TeM MPOrpaMmbl nupposbie
porp KoHTpoJibHbIE IIpakTH4eckue (undp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. [leppoHavyaibHble XUMHUYECKHE NOHATHS
Xumusi — BaxkHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 8 2
JeSITEIbHOCTH YeJIOBEKa
BemectBa u xumMmuueckue
1.2 18 1
peakuuun
Hroro o pasneny 26

Pa3nen 2. BaxkHeiimume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

Bosnyx. Ilonarue o razax.

2.1 15 1 1
Kucnopon. Oxcunbt

99 Bonopona. Ilonstue o kucinorax u 8 1
COJIIX

53 Bopna. PactBopsl. [lonsitue 06 13 1 1

OCHOBAHUAX

24 OCHOBHBIC KIIACCHI 16 1 1

HEOPraHWYECKUX COCIMHEHUN

Hroro 1o pasneny 52

Pa3nen 3. [lepuoauyeckuii 3akon u Ilepuoguyeckasi cucrema xumudeckux 31ementoB /. . MenneseeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

[Iepuonnueckuii 3aK0H U

Ilepnonnueckas cucrema

3.1 12

XUMHYECKHUX 3eMeHTOB /[[. .
MenneneeBa. CTpoeHue aroma




XuMHuecKas CBS3b.
3.2 OKHCIIUTENTEHO- 12 1
BOCCTaHOBUTEJIbHBIC PEAKIINH
Hroro no pazgeny 24
PesepBHOe Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 102 5 5
[MPOTPAMME
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne ni/m Konrpoabnusie IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BemecTBO M1 XMMu4ecKasi peakiusi
11 [ToBTOpEeHUe u yriay6nenue 3HaHUH O 3
' BEIIIECTBE
OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
1.2 P P 14 1 1
XUMHUYECKHUX PEAKITHIA
DNEKTPOIUTHYECKAS TUCCOLIUAITHS.
1.3 P AReConmal 14 1 2
XUMUYECKUE peaklui B pacTBOPax
Hroro 1o pasneny 36
Pa3znen 2. Hemerasuibl U MX COeIMHEHMSI
91 OO01mas XxapakTepUCTHKa XUMUYIECKUX g 1
' anemeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10

COCOAMHCHUA




OO01mas XxapakTepUCTHKA XUMUIECKUX

2.3 aneMeHToB VA-rpynnsl. A30t, pochop u ux 12 1
COCIIMHCHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 13 2
KPEMHHI, UX COeIUHEHMs. bop
Htoro no pazneny 43
Pa3nen 3. MeTasiibl U UX COeIMHEHUS
3.1 ‘ OO01111e cBOMCTBA METAIIJIOB 10
3.2 ‘ Baxueiiime MeTanibl U UX COCTUHEHUS 22 2
Htoro no pazneny 32
Pa3nen 4. Xumus n okpy:kawomasi cpeaa
41 BemecTBa 1 Matepualbl B )KU3HH YEJIOBEKA. 5
' OCHOBBI YKOJIOTUYECKOHN TPAMOTHOCTH
Hroro no pazgeny )
Pa3nen 5. O600menune 3HaHuii
51 [ToBTOpeHue u 00001IeHNE 3HAHHIA 10 )
' OCHOBHBIX pa3JIelioB KypcoB 8—9 kiaccos
Hroro 1o pasneny 10
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




Kpurepuu u HOpMbI OlleHKH 3HAHUNA 00y4AKOIIMXCH 110 XUMUU

1. Onenka ycTHOro oTBeTa

OTtMmeTKa «5»:

- OTBET MOJIHBINA U MPABUJIbHBIN HA OCHOBAaHWU M3YYEHHBIX TEOPHUI;

- MaTepUal U3JI0KEH B ONMPEACIEHHON JIOTHYECKOM MTOCIE0BATEILHOCTH, IATEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSTEIIHLHBIH.

OTBeT «4»;

- OTBET MNOJIHBIM U ITPAaBWJIbHBIA HA CHOBAHWUHU W3yYECHHBIX TEOPH;

- MaTepuas U3JI0KEH B ONPEACIEHHON JIOTHUYECKOHN MOCIeI0BaTEIbHOCTH, IPHU 3TOM JOMYIIECHBI IBE-TPU
HECYIIECTBEHHbIE OMIMOKH, HCIIPABIIEHHBIE MO TPEOOBAHUIO YUUTEIIS.

OrmMmeTka «3»:

- OTBET MOJIHBIM, HO MPU 3TOM JIOMYIIIEHA CYIIECTBEHHAsI OLIMOKA WJIK OTBET HEMOJIHBINA, HECBS3HBIM.

OTMeTKka «2»:

- IIPU OTBETE OOHAPYKEHO HEMOHUMAHKE YUYaITUMCsI OCHOBHOTO COJICP)KaHMS yUeOHOr0 MaTepHuaa WM JIOMYyIICHBI
CYIIIECTBEHHBIC OITMOKH, KOTOPBIC YUAIIUUCSI HE MOKET UCITPABUTH TP HABOAAIIUX BOIIPOCAX YUUTENS, OTCYTCTBUE
OTBETA.

2. OneHka yMeHHUil peliaTh pacyeTHbIE 3212491

OtmeTKka «5»:

- B JIOTHYECKOM PACCYXICHUU U PEIICHUH HET OIMOOK, 3a/1a4a pelieHa palioHaIbHBIM CIIOCO00M;

OTMeTKa «4»:

- B JIOTUYECKOM PACCYKIACHUU U PEIICHUS HET CYIIECTBEHHBIX OLMOOK, HO 3a/laya perieHa HepalioHaIbHbIM
criocoO0OM, UJTK JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLINOOK.

OTMeTKa «3»:

- B JIOTHYECKOM PACCYXICHUU HET CYIIECTBEHHBIX OLIMOOK, HO JOIMYyIIEHa CYIIIECTBEHHAs OIITMOKA B
MaTeMaTUYECKUX pacyeTax.

OTMeTKa «2»:

- IMEETCSI CYIIECTBEHHBIE ONTUOKU B JIOTUYECKOM PACCYKICHUU U B PEIICHUU;

- OTCYTCTBHE OTBETA HA 3a/IaHUE.

3. OneHka IKCNEPUMEHTAJIbHBIX YMEHU I



OreHKa CTaBUTCS HA OCHOBAHWH HAOIOJCHUS 32 YUAIIUMHUCS W MTUCBbMEHHOTO OTYETa 3a padoTy.

OT1meTka «5»:

- paboTa BBHITIOJIHEHA MOJTHOCTHIO U MPABUILHO, ClI€NIaHbl MPABUIIbHBIC HAOJIIOIC€HUS U BHIBOIBI,

- BKCTIIEPUMEHT OCYILIECTBIICH IO MIaHY C YYETOM TEXHUKH 0€30MMaCHOCTH U MIPABUI padOTHI C BEIIECTBAMU U
000pyOBaHUEM;

- IPOSIBJICHBI OPTaHU3AIIMOHHO - TPYAOBbIE YMEHUS, MOAEP>KUBAIOTCS YUCTOTa paboyero Mecta 1 mopsIoK (Ha
CTOJIE, PKOHOMHO HCIOJIb3YIOTCSI PEAKTUBBI).

OrMeTKa «4»:

- paboTa BHITIOJIHCHA MTPABUIILHO, CJICTIaHbI MPABUIIbLHBIC HAOIIOICHUS U BEIBOBI, HO ITPU ATOM SKCTICPUMEHT
MIPOBEJICH HE MOJTHOCTHIO MW JOIMYIIICHBI HECYIIIECTBEHHBIC OITMOKH B paboTe ¢ BEIIECTBAMU U 000PYI0BAHUEM.

OrmeTka «3»:

- paboTa BHITIOJIHEHA MTPABUIILHO HE MEHEE Y€M HAITOJIOBHHY WJIH JIOMYIIEHA CYIIECTBEHHAs OIMMUOKA B X0
HKCIIEPUMEHTA B 00BSICHEHUH, B O(POPMIIEHUH padOThl, B COOJIIOIEHUN TPaBUI TEXHUKHU 0€30MMaCHOCTH Ha paboTe C
BEIIIECTBAMU U 000PYI0BaHHUEM, KOTOPAsi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIA.

OTmeTka «2»:

- TOMYIIEHHI JIBe (1 00Jiee) CYIIECTBEHHBIE OIMOKU B X0JI€: SKCIIEPUMEHTA, B O0BSICHEHUH, B O(POPMIICHUU paOOTHI,
B COOJIFOJICHUH TTPABUJT TEXHUKH O€30MaCHOCTH MPHU pabOTe C BEIIECTBAMU U 000PYJ0BaHUEM, KOTOPBIC YUAIIUICs HE
MO>KET UCTIPABUTH JIAXKE MO0 TPEOOBAHUIO YUUTEJIS;

- paboTa He BBITIOJIHEHA, Y YYaIllerocsl OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMECHHUSI.

4. Ouenka pedepara.

Pedepar orieHuBaeTcs 1Mo CICTYIOITIM KPUTEPHSIM:

* coOmoieHre TpeOoBaHUM K €ero 0POPMIICHHIO;

* HCOOXOUMOCTH M JIOCTATOYHOCTH JIJIST PACKPBITHS TEMBbI IPUBEACHHOM B TEKCTE pedepara nHdopmaiuy;

* yMEHHE 00yJaronierocsi CBO00IHO U3JIaraTh OCHOBHBIE HJIeH, OTPaKCHHBIE B pedepare;

* CITOCOOHOCTH 00YYAIOMIErocs MOHATh CYTh 3aJ]aBaeMbIX YJICHAMU aTTECTAIMOHHONW KOMHUCCHH BOIIPOCOB U
c(hOpMyYIUPOBATh TOYHBIC OTBETHI HA HUX.

5. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT

OrMeTka «5»:

- OTBET TOJIHBIN ¥ TPABWJIbHBIN, BOZMOKHA HECYIIIECTBEHHASI ONITHOKA.



OT1meTka «4»:

- OTBET HETIOJIHBII WU TOMYLIEHO He 0oJiee IBYX HECYUIECTBEHHBIX OIIMOOK.

Ot1meTka «3»:

- paboTa BBIIIOJIHEHA HE MEHEE YEM HAIOJIOBUHY, JIONYIIIEHA OJ[HA CYIIECTBEHHAs OIMOKA U IIPU 3TOM JIBE-TPU
HECYIIIECTBCHHBIE.

OT1MmeTKa «2»:

- paboTa BBIIIOJIHEHA MEHbILIE YEM HAIIOJIOBUHY MJIM COAECPKHUT HECKOJIBKO CYIIECTBEHHBIX OINOOK;

- paboTa He BBHITIOJTHEHA.

[Ipu olieHKE BBINOJHEHUS MMCbMEHHOW KOHTPOJBbHON pab0OThl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS €AMHOTO
oporpaduueckoro pexuma.

5.01eHKa TECTOBBIX padoT

TecTsl, cocTOAILIME U3 MATH BOIIPOCOB MOYKHO MCHOJIB30BaTh IMOCJIE U3YUYEHHsI KaXA0ro Marepuaia (ypoka). Tect u3
10-15 BompocoB ucmonb3yeTcs Al nepuoandeckoro KoHTposs. Tect uz 20-30 BompocoB HEOOXOAUMO UCTIONB30BATh TS
UTOTOBOT'O KOHTPOJIS.

IIpu oLleHMBaHUU UCTIOJIB3YETC CIAEAYIOIIAas KaJIa:

JUIS TECTA U3 MSTH BOIPOCOB

* HET OLIMOOK — OIIEHKA «5»;

* 0/IHA OIIMOKAa — OLIEHKA «4»;

* IB€ OLLIMOKU — OLIEHKa «3»;

* TpU OMHUOKH — OLICHKA «2).

Jnst recta u3 30 BOmpocoB:

* 25-30 nmpaBUIBHBIX OTBETOB — OLICHKA «5»;

* 19-24 npaBWIBHBIX OTBETOB — OLICHKA «4»;

* 13-18 npaBUIIbHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIE 12 MpaBUIIBHBIX OTBETOB — OLIEHKA «2».



B IaHHOM JOKyMEHTE IIPOHYMEPOBAHO,
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