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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma MO XUMHUM OCHOBHOTO 001Iero oOpaszoBaHus (yriayOJIEHHBIM
YPOBEHb) COCTaBJIEHA HA OCHOBE TPeOOBaHUIU K pe3yibTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIEr0 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, ¢ yuetoM (enepanbHO paboueld mporpaMMbl BOCIIUTAHUS.

[Iporpamma mo Xumuu pa3paboTaHa C UEIbI0 OKa3aHUS METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo XumuM AAET MPEACTABICHHE O LEJAX, OOLIEH CTpaTeruu
oOydeHusl, BOCIHUTAHUS U Pa3BUTHUS OOYy4AIOUIMXCA CPEICTBAaMH Y4eOHOTO
IpeaMeTa, ONpeesieT 0053aTeIbHOE IPEIMETHOE COIEPKAHUE, €T0 CTPYKTYPY 10
pazmenam M TemaMm, paclpejelieHhe M0  KjaccaM, PEKOMEHIYEMYIO
MOCNIEOBATEIBHOCTh  M3YYEHUS XUMHH C Y4ETOM  MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOro MpoLEecca, BO3PACTHBIX
ocobeHHOCTeM oOydaromuxcs. B mporpaMMe 10 XMMHHM — YYUTBIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO INpeAMETa B peaju3aluu TpeOOBaHUM K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M TPEAMETHBIM pe3yibTaTaM OOydeHHs H B
(GOpMHpPOBAaHUM OCHOBHBIX BHJOB YYEOHO-IIO3HABATEIILHON  JI€ATEIbHOCTH
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

N3ydyeHne XuMum Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs OPUEHTUPOBAHO
Ha  OOIIEKYJbTYpHYIO  TOATOTOBKY,  HEOOXOAMMYIO  JJIsi  BBIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, PA3BUTHUSI MHTEIIEKTYaJbHBIX CIOCOOHOCTEU H
MHTEPECOB 00yUaIOIIUXCsl, HA IPOJIOJKEHNE O0yUEHUS HAa YPOBHE CPEHETO OOIIETO
oOpa3oBaHUs.

3HaHWEe XUMHUH CIY’)KUT OCHOBOM Ui (OPMHUpPOBaHUS MHUPOBO33PEHUS
oOy4aromnierocsi, €ro NnpejcTaBiIeHU O MaTEpPUAIbHOM EIUHCTBE MHpPA, BAKHYIO
pOJIb UrpatoT GOopMUpPYEMBIE XUMUEH MPEACTABICHUS O MPEBPAILICHUAX YHEPTUHU U
BEUIECTB B MPHUPOJAE, O NYTAX pEIIEHUs TIJI0O0ATbHBIX MpOoOJIeM YCTOWYMBOTO
pPa3BUTHS YEJIOBEUYECTBA — CBIPHEBOM, JIHEPTETHUYECKOM, MPOAOBOJIBCTBEHHON
npo0JieM, MPoOIeMbI SKOJIOTHYECKON 0€30MaCHOCTH, MPOOJIEM 3IPAaBOOXPAHCHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET  peajlu3allid  BO3MOXKHOCTEH sl CaMOpa3BUTHS U
dbopMUpOBaHUS KYJIbTYPhI IMYHOCTH O0YHAIOIIUXCS, UX 001IeH U (yHKIIMOHAITHHOM
I'PaMOTHOCTH;  BHOCHUT BKJIaJ B (OPMHUPOBAHWE MBIIIICHUS W TBOPUYECKHUX
COCOOHOCTEM  00ydaroIIMXCsi, HABBIKOB WX  CaMOCTOSATENIbHOM  y4eOHOIl
JeSITEIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENIbCKUX YMEHUHN, HEOOXOJUMBIX
KaK B IOBCEAHEBHOM JKU3HU, TaK U B IPO(ECCHOHATBLHOMN 1eITEbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOrO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI
NPEJCTaBICHUNA O €AMHCTBE MPUPOJIbI U YEJIOBEKA, SBJISETCS KIIOUYEBBIM 3TAllOM B



(bOopMHUPOBAHHH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YJaIOIUXCs; CTIOCOOCTBYET
(bOopMHUPOBAHUIO [IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-

HAy4YHbIM 3HAHUAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B AKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBJICHUS B OOYYCHUH XUMHUHU OOCCICUMUBAIOTCS CICIIM(PUKON
cCoJlep KaHUsl TIPEeIMEeTa, KOTOPBIA SIBIISIETCS MEIarornyeckd aJarnTUPOBAHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOonéHHBIN Kypec XUMHHA OCHOBHOTO 0OIIero oOpa3oBaHUsl OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI MEPBOHAYAIBHBIX TTOHSITHH XUMUU, OCHOB
HEOPTaHWYECKON XMMHUU, OCHOBOIIOJIATAIONIMX TPEJCTABICHUN OO0IIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepKaHUsS MPOTPaMMBI M0 XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Toaxoaa K e€ miydeHuto. ComepkaHHE CKIAIBIBACTCS W3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XMMHUYECKOM
peakuuu. O0e 3TU CHUCTEMbl OPTraHW30BaHbI IO MPHUHIIMITY IOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHWA HA OCHOBE TEOPETHYECKUX TMPEICTABICHWN Pa3HOTO YPOBHS:
aTOMHO-MOJICKYJIIPHOM  TEOPMHM  KaK  OCHOBBI ~ BCETO  €CTECTBO3HAHWSI,
[Tepuonuueckoro 3akona JI.11. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;, YUCHUS
O CTPOCHUM aToMa M XMUMHYECKOW CBS3M; MPEACTABICHUN 00 AJIEKTPOIUTHIECKOM
JTUCCOTTMAITIH BEIICCTB B PACTBOPAX; 0 XUMHUECKOW KMHETHUKE U TEPMOIMHAMHUKE.

B OCHOBY TeOpeTHYECKHWX 3HAHUU ITOJO0KEHBI SMITUPUICCKH TIOTyUICHHBIS
dakTtbl. TeopeTnyueckue 3HAHUS PA3BUBAIOTCS TOCIE0OBATEIBHO OT OJTHOTO YPOBHS
K JpyroMy U 0O0ecrneyuBaloT OOyYaronIMMCsi BO3MOXKHOCTb OOBSICHATH H
MIPOTHO3WUPOBATh CBOWCTBA, CTPOCHHUE W OOJACTH MPAKTHYECKOTO NPUMCEHEHHS
M3Y4acMbIX BEIIECTB.

OcBoeHue cojfepkaHus TPOrpaMMbl MO  XUMHH  TPOUCXOIUT  C
WCITIOJIb30BAaHUEM 3HAHUN U3 paHee N3YUCHHBIX YUEOHBIX MTPEAMETOB: OKPYKAIOIIHIA
Mup, ouosiorusi, pusuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[Iporpamma OCHOBHOrO oOHIEro OOpa3oBaHUsA MO XUMUHU (YTriyOJE€HHBIN
YpOBEHb) OpPHEHTHpPOBAHAa Ha CcoOXpaHeHHWE (YHIAMEHTAIBHOTO XapakTepa
oOpa3zoBaHus, crnenuukn ydeOHOro mpeaMera M O00ECIeUYCHHE YCIICITHOTO
oOydyeHHsT Ha CJEAyIIIeM YpoBHE oOpa3oBanus. B mnporpamme 1o XuUMUH
peanu3yeTcsl pa3BUBAIOIIAsS W MPaKTUYECKas HApPaBICHHOCTh OOYUYCHUS XUMUH,
mupdepennuanust  oOydeHus,  BKIOUaromas  MnpouiIbHYI0  MOATOTOBKY
oOy4Jarommxcss W TOCHEAYIOIIee CaMOOIpeae/iecHne B BBIOOpPE HApPaBICHUS
oOy4deHHs B IpO(UIBbHBIX KJIaccax.

YrnyOnéHHOe  W3ydYeHHE XHMHH  CIIOCOOCTBYET  pealM3alid  3ajad
npodecCHOHaNbHOM OPUEHTAIIMY U HAMPABIIEHO Ha MPEIOCTaBICHUE BOZMOXHOCTH
KOKJIOMY OOyYaromeMycsi TMpOSIBUTh CBOM HWHTEJUICKTYallbHbIE W TBOPUYECKHE



CIIOCOOHOCTH TIPH U3YYEHUH YI€OHOTO IIPeIMETa, HEOOXOIUMBIE JTSI TTPOTOJKEHUS
o0pa3oBaHus U AJIbHEHUIIIEH TPYAOBOM €SI TEILHOCTH.

[Iporpamma 1o xumuu (YrIyOn€HHBIA ypOBEHb) MpeIHA3HAUYEHA IS
WCIIOJB30BaHUsl B 00pa30BaTEIbHBIX OpPraHU3aAlUAX, PEATU3YIOMINX MPOrpaMMbl
muddepennupoBanHoro  (yriay0iaEHHOTO, TPO(GHUIBHOTO) H3YUYEHHUS OTIACITHHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHUsI.

OOpazoBaTenbHble (PYHKIIMM XUMHUM, U3y4aeMOW Ha yriyOJIGHHOM YpPOBHE,
peanu3yroTcs B mporecce GOpMHUPOBAHUS 3HAHWNA OCHOB XMMHUYECKONW HAyKH Kak
00JacTi COBPEMEHHOTO E€CTECTBO3HAHMSA, O0JACTH MPAKTUYECKON IEeSATENbHOCTH
YyeJioBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYpbl. 3ajaya y4yeOHOTro
MpeIMETa COCTOUT B (POPMHUPOBAHNN CHCTEMbl XUMUYECKUX 3HAHUN — BOXKHEUIIINX
(bhaKTOB, MOHATHN, 3aKOHOB M TEOPETUICCKUX TOJIOKEHHH, TOCTYIMHBIX 0000IICHHIA
MHUPOBO33PEHYECKOTO XapaKTepa, fA3blKa HAyKH, B MPUOOIIEHWHM K HAYYHBIM
METOJaM TO3HaHWUS TPU H3YYEHUHM BEIIECTB M XUMHYECKHUX PEaKIUH,
GbopMUPOBAHUU U PA3BUTHUH MO3HABATEIHHBIX YMEHHUM U CLIOCOOOB JIEATEIIBHOCTH U
UX TPUMEHEHHH B Yy4eOHO-IIO3HABAaTEIbHOM U y4yeOHO-HCCIIEIOBATEIBCKON
JeSATEIbHOCTH, OCBOCHMM TpaBWJI 0OE€30MacHOTO OOpallleHus C BellecTBaMU B
MOBCEIHEBHOM KU3HMU.

[enu u3ydeHuss XUMUU OTpaXaloT HAIIPaBJIECHHOCTh OOYUYEHUS Ha Pa3BUTHUE U
CcaMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOLIEH KyIbTYPHI.

N3ydeHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEICH:

dbopMHUpOBaHHE UWHTEIUIEKTYalbHO PA3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITCILHOMY MPHUHSITHIO PEIICHHM,
CIIOCOOHOM  aganTUpOBaThCsl K OBICTPO MEHSIOIIUMCSA  YCIOBUSM  KU3HH;
dbopMUpOBaHUE CHUCTEMbl XMMHYECKMX 3HAHUUA Kak KOMIIOHEHTa €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, KaK OCHOBBI I MOHUMAHUS XUMHYECKOW CTOPOHBI
SBJICHUHM OKPYXKAIOIIETO MUPA, OCBOCHUE SI3bIKA HAYKU; MPUOOIIEHUE 00yJatOIIUXCs
K CaMOCTOSATENIbHOM II03HABATENbHOW M HCCIEAOBATENIbCKOW JAESTENbHOCTH, K
HAyYHBIM METOJIaM TIO03HaHUsA, (GOPMHUPOBAHWE MOTHBAIMM H  Pa3BUTHE
CIIOCOOHOCTEM K HM3YyYECHHIO XUMHUU; (POpMUpOBaHUE 00IIel (yHKIIMOHATHHOU U
€CTEeCTBEHHO-HAYYHOU IPAaMOTHOCTH, B TOM YUCJI€ YMEHUM OOBSICHSThH U OLICHUBATH
SBJICHUSI OKPYXKAIOIIET0 MHUpA, HUCIOJIb3ys 3HAHUS M OMNbBIT, TMOJIYYEHHbIC MPHU
W3YYCHUU XUMUU, TPUMEHSTh UX TP PEIICHUH MPOOJieM B TOBCEHEBHOM KU3HU U
TPYJIOBOM ACSATEIHHOCTH; Pa3BUTHE Y 00YUAIOIIUXCSl MHTEpECa K U3YUCHUIO XUMUU
U cpepam IeaTeIbHOCTH, CBA3aHHBIM C XUMHUEN, MOTUBAITUS K OCOBHAHHOMY BBIOOPY
COOTBETCTBYIOIIETO TPOQUIST ¢ HAMNpaBICHHOCTH daJIbHEHIIEro oOy4yeHus;
OCO3HAHUE [IEHHOCTH XMMUYECKNX 3HAHUU B )KM3HU YEJIOBEKA, MOBBIIICHUE YPOBHS
DKOJIOTUYECKOM KYJIBTYPBI, HENPUATHE IEUCTBUM, TPUHOCSIINX BPEI OKPYKAOIIEH
Cpe/ie U 370POBbIO JIIOJIECH; MPUOOPETEHNE 00YUYAIOIIMMUCS OIbITa CAMOIIO3HAHMS,



KITFOUEBBIX HABBIKOB (KJITIOYEBBIX KOMIIETEHIINN), HEOOXOAMMBIX ISl Pa3THIHBIX
BUJIOB JCATCIBHOCTH.

Ha yriyOnéHHoe n3ydeHne yueOHOro nmpeaMeTa « XumMusDy oTBoauTcs mo 102
yaca B 8 u 9 knaccax (3 yaca B Heziento), Bcero 204 daca 3a Ba roja o0y4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

XuMusi — BakHasg 00JacTh €CTECTBO3HAHUS M MPAKTUYECKOW JEATEIBHOCTH
yenoBeka. [Ipenmer xumun. Pons xumun B s)xu3HU yenoBeka. Kpatkue ceaeHus oo
VMCTOPUU BO3HUKHOBEHHS M Pa3BUTUA XUMHUU. XUMHS B CHCTEME HayK. leima u
BellecTBa. PU3NUECKUE U XUMUYECKHUE CBOMCTBA BEUIECTB. ATpEraTHbIE COCTOSIHUS
BeIIECTB. lIOHATHE O TEOPETHUUECKMX M SMIUPUUYECKHX METOAAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. lIpencraBineHrs o HayYHOM MO3HAHUHM HA SMIUPUYECKOM
ypOBHE: HaOII0JIEHUEe, U3MEPEHHUE, DKCIEPUMEHT, MOJECIUPOBAHUE, BHIUMCICHUE.
[IpencraBiieHnss 0 HAYYHOM MMO3HAHWU HA TEOPETUYECKOM YPOBHE:

Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

A3b1k xuMuU. VICTOUHUKY XUMHUYECKOW MH(OpMaALUK.

[Tonsitue o Merogax paboOThl ¢ XUMUYECKUMH BelecTBamu. OO0Opya0oBaHUE
IIKOJIbHOW XUMHUYecKou saboparopuu. I[lpaBuia Oe3zomacHOro oOpaiieHus c
BEILIECTBAMHU U JIA0OPATOPHBIM 00OPYAOBAHUEM.

Yuctele BemecTBa U cMmecu. [IpupoaHbeie cMecu: BO3MyX, NPUPOIHBIN ras,
He(Th, IPUPOIHBIE BOJIBI, TOPHBIE MTOPOJIbI U MUHEpaJbl. [[0HSATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoOsl paszeneHus cMeceid. OuncTka BEUIeCTB.

BemectBa m XxuMuueckwe peakiuu. ATOMBI U MOJIEKYJbl. XUMHYECKHE
aneMeHThl. CUMBOJIBI XMMHAYECKUX JIEMEHTOB. [IpoCThie M CIIOKHBIE BEIIECTBA.
Meramibl 1 HeMeTauibl. BemecTBa MOJIEKYISIPHOTO K HEMOJIEKYJIIPHOTO CTPOCHUS.

Xumuueckas hopmysa. BaareHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BewlecTB. OrmnpeneneHrue BAJICHTHOCTH JJEMEHTOB 10
(dbopmynam OMHAPHBIX COEUHEHUI U cocTaBlieHHE (hOpMYJT OMHAPHBIX COEAMHEHUI
M0 BAJEHTHOCTU 3JIeMEHTOB. OTHOcUTenbHas atoMmHas Macca. OTHOcUTENbHas
MOJIEKYJIsIpHass Macca. MaccoBas J0JIsI XMMHYECKOTO 3JIEMEHTAa B COCAWHEHUU.
Haxoxaenue npocreiimeit (popMyIbl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KommuecTBo BemectBa. Monb. MosgpHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJa CTPYKTYPHBIX €IWHUIl BemecTBa. PacueTsl 1o ¢opMynam
XAMHUYECKUX CcOoenuHeHn. MomsipHas macca cMecu BeulectB. MoJibHas J0JIA
XUMHUUYECKOTO JJIeMEHTa B coeauHeHuu. Haxoknenue mnpocteiieit GhopmyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nyecKne U XUMAYECKUE SIBIICHUSA. XUMHUUECKAsl PEaKUUs U €€ MPU3HAKHU.
VYcnoBust NpOTeKaHUS XUMUYECKUX PEAKIMi. 3aKOH COXPAHEHUS! MacChl BEIIECTB.
ATOMHO-MOJEKYIsIpHas Teopus. JKu3Hb u nedarenbHocts M.B. JlomoHOCOBa.
Xumudeckue ypaBHeHUs. TUIBI XUMUYECKUX Peakiuil (COeTUHEHUS, Pa3IOKEHHUS,
3aMmeleHusi, 0OMeHa). Pacuersl mo XuMU4eCKuM ypaBHEHHSIM.



DOKCHEPUMEHTATHPHOEC W3YYCHUE BEIIECTB W  SBICHUNA. 3HAKOMCTBO C
XUMUYECKON TOCyJoil, ¢ mpaBuiamMu pabOThl B JabOpaTOpud MU MpHUEMaMU
oOparenus ¢ 1abopaTopHbIM o0opyaoBaHueM. M3ydenne u onucanne puzndeckux
CBOMCTB 00pa3loB HEOPTaHWMYECKUX BEIIECTB — METAUIOB W HEMETAIIIOB.
HabGmonenue gusnueckux (TuiaBieHHe BOCKa, TassHUE JIbJa, pACTUPAHHUE caxapa B
CTYINKE, KWIEHHE M KOHJCHCAIMS BOAbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJOKHU, B3aUMOJICHCTBUE COJIbI WJIM MeJla C COJISTHOU
KHUCJIOTOM) siBieHU. O3HaKOMIJIEHHE C 00pa3liaMu BELIECTB KOJIMYECTBOM | MOJIb.
HaGmiogenne # onucaHue TPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIIUi
(pa3noxeHue caxapa, B3aUMOJCHCTBHUE CEPHOM KHCIOTHI C XJIOPUIIOM Oapus,
MOJIyYeHHE U paznokenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoIeicTBUE
xenesa ¢ pactBopom cosit meau (II). M3ydenue crnocoboB pazneneHus cmecei (¢
MOMOIIBIO MarHura, buabTpOBaHKE, BbITIapUBAHUE, JTUCTUIIIALINS,
xpomartorpadus), MpPOBEACHHE OYUCTKH TOBapeHHOW conu. Habmonenue u
OMKMCAHUE OMBITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS MAcCChI.

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

[IpencraBnenuss o razax. Bo3myx — cmech razos. CoctraB BO3ayxa. 3aKOH
ABoragpo. Monspublii 00b€M ra3oB. OTHOCUTENbHAas IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHON MacChl Ta3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENBbHON MIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B IMPH
XUMHUYECKUX PEAKIMSIX.

Kucnopon — smeMeHT u mpocroe BemecTBo. HaxoxkaeHue kuciopona B
npupojie, PU3NYecKue U XMMUUECKUE CBOMCTBA (PEaKIKU TOPEHUS] U OKUCIICHHUS).
[Iponiecchl okucneHuss B kuBoM mpupone. Oxcuabl. [Ipumenenne kucnopona.
Crioco0bI NoTy4YeHHs! KUCI0pOoia B 1ab0OpaTOpuu U npomsinuieHHocTU. [loHsTHE O
karanu3arope. KpyroBopor kucnopoga B mnpupoae. O30H — aoTpomnHas
Moupukanus kuciaopoa. O30HOBBIH CII0H, €ro 3HaUeHUE JIJIS dKUBBIX OPTaHU3MOB.
Pa3pymenue 030HOBOrO €i104.

TennoBolr 3D(PEeKT XMMUYECKON peakuuu, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- U 3HAOTepMHUUYECKUEe peakuuu. Tomumso. Mcnonp3oBaHue yris U METaHa B
KauyecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBom 3 dexre.

Bonopox — sieMeHT u mpocToe BelecTso. Haxoxaenue Bogopoaa B Ipupoae,
duznyeckue U XMUMUYeCKUe CBOMCTBA, TPUMEHEHHE, crIocoObI nosryueHus. [lonstue
0 KHCJIOTax U coysix. Mcrons3oBaHre BOJOPOAA B KAYECTBE TOILIUBA.

Bonma. ®usnueckue cBorictBa BoAbl. Boma kak pacrBoputenb. PacTBOpBI.
HacelllieHHbIE M HEHACBILIEHHBIE PAacTBOPBI. PacTBOpHMOCTH BEIIECTB B BOJE.
®dakTophl, BIMAIOIIME HAa PACTBOPUMOCTb TBEPABIX U Tra3000pa3HBbIX BEILIECTB.
Crioco0b! BbIpaKE€HUsI KOHILIEHTpALlMM PacTBOPOB: MACCOBAsl J10JI1 pACTBOPEHHOTO
BEILIECTBA, MOJIAPHAs KOHIIEHTpauusa. Ponb pacTBOpOB B NPUPOJAE U B KU3HHU
YyeJoBeKa.



Xumudeckue cBoucTBa Boabl. lloHstne 00 ocHoBanmsix. [lonstue 00
uHarKaTopax. KpyroBopot Bobl B mpupoe. 3arpsa3HeHne NpUpoaHbIX Bod. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJI.

Knaccudukanus weopranmdeckux coeaumHeHuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojieoOpasyronue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIC) W
HecosieoOpasyromue. MexayHapoaHass HOMEHKIAaTypa OKCHUIOB. TpuBHAIIbHbBIE
Ha3BaHUA OKCUAOB. OU3NMYECKUE U XapaKTEPHbICE XUMUYECKHUE CBOMCTBA OKCHUIOB
(B3auMOJAEICTBHE C BOJOW, C KUCIOTAMU U OCHOBAHUSIMU, C APYTUMU OKCUAAMHU).
[Tony4yeHne OKCUIOB.

[TonaTre 0 TUIPOKCHUIAX — OCHOBAHUSIX U KHUCJIOPOJACOIECPKAIIUX KHUCIOTaX.
Kucnotel. Knaccudukanuss kuciaor. MexayHaponHas HOMEHKIATypa H
TPUBHAJIbHBbIE Ha3BaHUsA KUCIOT. DU3NYECKUE U XUMUYECKHE CBOWCTBA KHCIIOT
(B3aMMOJICMCTBHE C METaJlJIaMH, C OKCHJIaMH METaJVIOB, OCHOBAHUSIMH M COJISIMU).
Pan axtuBHoctm meramuioB H.H. bekerosa. Ilomydyenme xwucemor. Kucnorsr B
MPUPO/JIE, IPUMEHEHUE BAKHEUIIINX KUCIOT.

OcHoBanusi. Kraccudukaiuss OCHOBaHUW: TIEIOYM W HEPACTBOPUMBIC
OCHOBaHHUA. MexIyHapoiHas HOMEHKJIaTypa OCHOBaHUM. TpuBuaIbHbIE HA3BaHUS
ocHoBaHui. Illemoumn, ux cBoMCTBa (B3aMMOJICMCTBHE C KHUCIOTHBIMH OKCHJIAMHU,
KHCIIOTAaMU W COJISIMH) U CIOCOObI mostydeHusi. HepacTBopuMble OCHOBaHUS, WX
CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTaMH) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 am(poTEepHBIX TUAPOKCHAAX (HA MPUMEpPE TUIPOKCHAOB LHUHKA H
ATIOMUHUS): XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTaAMU U IIEJI0YaMHK) U
MOJTYyYEHHE.

Conu  (cpenHue, KHUCIbIE, OCHOBHbIC, JBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa cojiel. TpuBuanbHble Ha3BaHus cojieil. DU3NUECKUE U XapaKTEPHbIE
XMMHAYECKME CBOWCTBA Ha ITpuMepe cpeanux coiier. [lomydenue coineil.

['eHeTnyeckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COCAUHEHUM.

DKCIEpUMEHTAIIbHOE U3YYEHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE ONpEJEICHUE COAEp)KaHUsS KHUCIOPOJa B  BO3AYXE;

NOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB KHCIOPOJA;

HaO0JI0ICHUE B3aUMOJICHCTBHUS BEIIECTB C KHUCJIOPOOM M YCIOBHIA
BO3HUKHOBEHUS U MPEKPAICHUSI TOPEHHUS;

O3HAaKOMJIEHUE C 00pa3LaMy OKCHJIOB U ONMCAHHUE UX CBOMCTB;

NoJIy4eHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB BOAOPOIa
(ropenue); B3aUMOJACHCTBHE BOAOPOAA C OKCHIOM

meau (1D);

UCCJICIOBAHNE OCOOCHHOCTEH  pacTBOPEHHUS BEHIECTB C  Pa3IU4YHOU
pPacTBOPUMOCTBIO; MPUTOTOBJICHUE PACTBOPOB C ONPEIEIECHHONM MAacCOBOW A0Jen

PacTBOPEHHOTO
BELIECTBA; IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MOJISIPHOW KOHIIEHTPALMEN



pPacTBOPEHHOI'0 BEILECTBA; B3aUMOJCHCTBUE BOJBI C METaUIaMU (HATpUEM U
KaJbLMEM); OIpEJEICHHE PACTBOPOB KHUCIOT M WIEJIOYEH C MOMOUIbIO
WH/JMKAaTOPOB; UCCIIeIOBaHNEe O00pa3lloB HEOPTaHUYECKUX  BEILECTB
pa3IMUHBIX KJIACCOB;  M3ydeHUEe B3aumonaeucTBus oxcuna meau (II) c
PacTBOPOM CEPHOM KUCIIOTHI,

KHCIIOT C METaUIaMM, PEaKUMi HEWTpaIM3aluy; IOJy4YEHHE HEpPacCTBOPHUMBIX
OCHOBAHUU, BBITECHEHUE OJIHOTO MeTajuia

OPYTMM M3 pacTBOpa COJM; B3aMMOJEUCTBHE TMIPOKCHIA LIMHKA C pPacTBOpaMu
KUCJIOT M LIEJIOYEH;  PEIICHHE OHKCIEPUMEHTAJIBHBIX 3a1a4 II0 TEME
«OCHOBHBIE KJIACCHI

HEOPTaHWYECKUX COCIUHECHUN.

IHepuoanyeckuii 3axoH u Ilepuoanyeckasi cucreMa XUMUYECKHX
jemenToB /I. U. MenaeseeBa

Crpoenne atoMoB. XuUMHUYECKast CBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE
peaKkuuu.

[lepBble MONBITKM KIacCU(PHUKAIUM XUMHUYECKUX 3JeMeHTOB. [lonstue o
rpynmnax (ceMencTBax) CXOAHBIX 3JIEMEHTOB: MICJIIOYHBIX U IIEIIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, WHEPTHhIX (OJAaropoJHbIX) Tra3ax. OJEMEHThI, KOTOpHIE
00pa3yroT aM(OTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[Tepunonnuecknii 3akoH. OTkpsiTHE [Iepuonnueckoro 3akona. [lepuonnueckas
cucrema xumuueckux 3nemeHtoB JI. M. MenneneeBa. Koporkonepuonnas u
JUIMHHONIepuoaHast (opmbl Tabmuubl «llepuoanueckas cucreMa XUMUYECKUX
anemenToB /. 1. MenneneeBay. [lepuosast u rpynisl (A- u b-rpymrbrn).

Crpoenne aromoB. CocraB aroMHbIX suep. M3oTombl. PaguoakTUBHOCTB.
DNEeKTpOHBL. DJNEKTPOHHAsI OpOUTaNb. DHEPreTHUECKHME YPOBHU M TOJYPOBHH
aToma: s-, p-, d-opOuranm. DIIEKTPOHHBIE KOH(UTyparmu 151
ayleKTpoHHOTpaduyeckue (HopMmysbl aTOMOB. DPU3NYECKUN CMBICT MOPSIKOBOTO
HOMEpa, HoMepa Nepuoa 1 Ipymnibl aneMeHTa. CTpoeHue 3IeKTPOHHBIX 000JI04eK
aToMOB mepBbIX 20 xmmuueckux anemeHToB llepmommueckon cucremsl [ .
MeHnpneneeBa: pacrpefeneHue dJJIEKTPOHOB IO JHEPIETHYECKMM  YPOBHSIM,
noaypoBHAM U opouTasisaMm. Ouszndeckuit cmpici [lepruoanyueckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHUsl paguyca aTOMOB XUMHUYECKHX JJIEMEHTOB,

METAUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO rpyInam u nepuoaam. MzmMmenenue

KHCJIOTHO-OCHOBHBIX CBOMCTB COEAUHEHUN XMMHUUYECKUX JIEMEHTOB B MEPUOIAX U

rpynmnax. XapakTepUCTHKAa XHMHYECKOIO OJJIEMEHTAa IO €ro IIOJIOKEHHUIO B

ITepuonnueckont cucreme 1. 1. Menneneena.
3nauenue [lepuoanmyeckoro 3axkoHa v [leprnoan4ecKor CUCTEMBI XUMUYECKUX

DJIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. . M. MenneneeB — ydeHbld U

IPAKIAHUH.



DONEeKTPOOTPULATENBHOCTh XUMHUYECKUX 3JEMEHTOB. XHMHUYECKas CBA3b.
Bunbl XuMH4YECKOH CBSI3U: KOBAJICHTHAs MOJIIPHAS CBA3b, KOBAJICHTHASI HETIOJSIpHAs
CBSI3b, MOHHAS CBsI3b. MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOM M MOHHOW CBSA3H.
DJEeKTpPOHHBIC U CTPYKTYpHBIEC (hOpMYyIIbI BeliecTB. KaTnoHbI M1 aHHOHBI.

Kpucrannnueckue u amop@Hbie BemecTBa. TUITBI KPUCTATMUECKUX PEIIETOK:
VOHHAs1, aTOMHAsl, MOJIEKYJISIPHAsI U UX XaPAKTEPUCTUKH.

Crenens okucieHus. OnpezaeneHue CTerneHel OKUCIEHUs aTOMOB B OMHAPHBIX

COCIMHEHMSIX. OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

IIpoueccsl OKUCIEHUS U BOCCTAaHOBJICHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.

CocraBneHue ypaBHEHHI MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN U

paccTaHOBKa B HUX KOA((DUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCepUMEHTAIEHOE U3YUCHHE BEIIECTB U SIBICHUN: 03HAKOMJICHHE C 00pa3IamMu

METAJIOB U HEMETAJUIOB; MOJEIMPOBAHNE CTPOCHUSI MOJIEKYJI IIPY TTOMOIIH

PUCYHKOB, MOJIEIIEH,

AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYJI; MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIINUX

OpPUMEPBl  OKUCIUTEIbHOBOCCTAHOBUTENBHBIX  peakuuil (FOpeHHe, peaKIuu
Pa3NOKEHUS], COEIUHEHUS ).

Me:xnpeaMeTHble CBSI3H

Peanmnszanuss MEXNpeIMETHBIX CBSA3€M NPU HM3YYEHUHM XUMHHM B 8 KJlacce
OCYULIECTBJISIETCS. 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAyKaX.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJIEHUE (TIPOIIECC), HAYYHBIN (axT,
TUIIOTE3a, TEOPHsl, 3aKOH, aHAIMW3, CHUHTE3, KiacCU(pHUKalus, MNepUOJUYHOCTD,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEITMPOBAaHUE, U3MEPEHUE, MOJIEIIb.

®uzuka: SBICHHUS TPUPOAbL, (PU3MUECKHE SIBJIICHUSA, BEUIECTBO, TEIIO,
bu3nueckue BETUYMHBI, E€IUHULBI H3MepeHus, OoO0OBEM, Macca, arperaTHble
COCTOSIHHAE BELIECTBA, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, MOJIEKYJIa, CTPOCHUE
ra3oB, >KUJIKOCTEM M TBEpIbIX (KPUCTAIIMYECKHX) TeN, 3JICKTPUUECKUN 3aps,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTes, mporeccbl 0OMeHa BEIECTB.

['eorpadus: atmochepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOJCTBO, XUMUUECKUE TEXHOJIOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MaTE€pPUAIbI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus
[ToBTOpenune u yriayOneHue 3HAHWNM OCHOBHBIX pa3/ielioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBA aTOMOB XMMHUUYECKHUX JIEMEHTOB, X KOJIMYECTBEHHBIC



M KauyeCTBEHHBIE XapPaKTEPUCTUKU (paanyC, 3JIEKTPOOTPULATEIBHOCTb, SYHEPIHS
noHuzauuu). [locnenoBareabHOCTh 3aMIOJHEHMS JIEKTPOHHBIX OpOUTalIel aTOMOB
Majbix TeprogoB. OCOOEHHOCTH 3aIOJIHCHHS SJCKTPOHHBIX OpOWTaield aTOMOB
OosplMX mepuosoB. llepuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB B CBETE
MPEACTAaBICHUM O CcTpoeHun aroMa. CTEneHb OKHUCJIEHUS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX IJIEMEHTOB
(3JIEKTPOOTPULIATENIHHOCTb, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC CBOIICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOEHHUSI aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, KUIKOM M Ta3000pa3zHOM
COCTOSIHUU. BuIbl XMUMHYECKOW CBSI3M: HOHHAs, KOBAJECHTHAasl (HEMOJspHas,
noJisipHasi); OOMEHHBIH W JOHOPHO-AaKIENTOPHBI MEXaHW3M O00pa30BaHUS
KOBAJICHTHOM CBSI3H.

MexxMOoneKysipHble B3aUMOJICUCTBUA (BOAOpPOAHAs CBsI3b, CWUJIbI BaH-
nepBaanbca). Tumbl KpUCTANIMYECKUX  PEIIETOK — aTOMHas, HOHHafi,
MeTaJUInuecKasi, MOJICKYJIApHAs — U OCOOCHHOCTH WX CTPOCHHs. 3aBUCHUMOCTh
CBOICTB BEIIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKHA U BU1a XUMUYECKOMN CBSI3HU.

OCHOBHBIE  3aKOHOMEPHOCTH  MPOTEKAHHS  XUMHYECKHX  PEAKIH.
Knaccudukanys XMMUYECKUX peakluidl MO pa3IuvyHbIM MpU3HAKaM (M0 YUCTY U
COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(deKkty, 1o
M3MEHEHUIO CTEMEHEW OKHMCICHHUS XMMUYECKUX 3JIEMEHTOB, M0 OOpPaTUMOCTHU, IO
Y4aCTHUIO KaTajau3aTopa, Mo arperaTHOMY COCTOSIHUIO Pearupyrolyx BEIIeCTB).

DNeMEeHThl XUMUYECKON TEPMOIMHAMUKHN. JHEPreTUKA XUMUYECKUX PEAKIIUI.
TernoBod 3(pGeKT XUMUYECKON peakimu. JK30- U IHAOTEPMUUYECKUE PEAKIUH,
TEPMOXMMHUYECKHE YpaBHEHHMS. 3aKOH ['ecca u ero ciueacTBus.

Brruncnenust no TepMOXUMHYECKUM YPABHEHUSIM.

[loHATHE O CKOPOCTH XUMHUYECKOW pEeaKuu. 3aKOH JEHCTBYIOIIMX Macc.
@akTOphl, BAUSIONIME HA CKOPOCTh XMMUYECKOW pPEAKIMU. DHEPrusl aKTUBALUU.
[Tonsitue o katanusze. epmenTbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [lonsarue o
XAMUYECKOM paBHOBecuH, npuHoun Jle Illarense. VYcioBus cmemnieHus
XAMHUYECKOTO paBHOBecHUs. DakTOphl, BIUSIOMIME HA COCTOSIHUE XUMHUYECKOIO
paBHOBecus. [IporHo3mpoBaHuMe  BO3MOXHOCTA  NPOTEKAHUA  XUMHUYECKHX
MpPEBpaICHUN B PA3IMYHBIX YCIOBUAX HAa OCHOBE MPEJCTABICHUN 00 M3yUYECHHBIX
AJIEMEHTAaX XUMUYECKOU KNHETUKU U TEPMOJIUHAMHUKH.

OKUCANTETbHO-BOCCTAHOBUTEIIbHBIC peakiuu. OKkucauTeIpHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKuclieHUsl. BaxkHble oOKUCIMTENM W BoccTaHoBUTENW. [lepmaHranat kamus
(xapaktepuctuka). CocTaBieHHUE YpaBHEHUM OKHCIMTEIHHO-BOCCTAHOBUTEIIBHBIX
peakiMii ¢ UCTOIB30BAHUEM METOA SJIEKTPOHHOTO OajaHca.



DNeKTpoIUTHYECKas: AMccoLManus. XUMUYECKHE PEaKIUU B PacTBOPAX.
Teopus >5eKTponUTUYECKON nucconuanuu. PactBopenne kak GpU3NKOXUMHUYECKUI
npouecc. IloHATne o ruapaTaXx W KPUCTAUIOTMApPATAX. OJNEKTPOJUTHI H
HEANEKTPOIUThl. KaTHOHBI, aHHWOHBI. MeXaHM3M JUCCOLMAIMU BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUUECKOU CBsI3U. CUIIbHBIE U ci1a0ble 3JeKTpoanuThl. CTeneHb
JUCCOLUMALNY, KOHCTaHTa Jaucconuanunu. FoOHHOe mnpou3BeleHHE  BOJBL.
Bonoponusiii  mokazarenb. WHIUKATOPBL. DJIEKTPOJUTHYECKAS JTUCCOIUALIMS
KHCJIOT, OCHOBAaHMI M COJICH.

Peakiuu noHHOTO OOMEHa. Y ClIOBUS MPOTEKaHUS peaKiiil HOHHOTO OOMEHa.
MonekynsipHble, IOJHBIE U COKPALLICHHBIE HOHHBIE YpaBHEHUS peakuuid. CBOMCTBA
KHUCTIOT, OCHOBAaHWW M COJIEH B CBETE MPEICTaBICHUA OO0 3JIEKTPOIUTUYECKOM
nucconuanui. KauecTBeHHbIE peaKkIMKi Ha HOHBI.

I'maponus cosiet. oHHBIE YpaBHEHUS TUIPOJIA3a COJIEHM. XapaKTep CPElbl B
BOJHBIX PACTBOPAX COJIEH.

OKCHEPUMEHTAIBHOE HW3Y4YEHUE BEIIECTB U SBJICHHUI: O3HAKOMIICHUE C
MOJEIIAMH KPUCTAINTMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB — METAJIOB U
HeMeTauioB (rpadura ¥ ainMasza), CIOXKHBIX BEHIECTB (XJOpUJa HaATpPHs);
VICCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOM PEeaKIUU OT BO3IEHCTBUS
pa3nuyHbIX (PAKTOPOB; OMBITHI, WLUIIOCTPUPYIOIIME OOPAaTUMOCTh XUMHUYECKHX

peaKiuii; WCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, MpoLecca

JUCCOLAUU
KHCJIOT, IIEJIOYEH U COJIEHW; IPOBEIECHUE OIBITOB, WUIIOCTPUPYIOIIMUX PU3HAKU

MPOTEKAHMS PEAKIIHA
MOHHOTO OOMeHa (00pa3oBaHHME OCaj/iKa, BbIJEICHUE raza, oOpa3oBaHUE BOJIbl);
MPUMEHEHHUE UHIUKATOPOB (J1akMyca, METHJIopaHka u peHosdranenna) s
OMpeIeNICHHs XapaKTepa Cpelibl B paCTBOpPax KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE OIIBITOB, WJUTIOCTPUPYIOLINX IIPUMEPBI
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIX PpPEAKIUNA (FOpEHHE, PEAKUUH pPa3ioKEHHUS,
COEJIMHEHUSA); pacno3HaBaHUE HEOPraHMYECKUX BEHIECTB C  IMOMOIIBIO
Ka4eCTBEHHBIX

pPEaKUHil HAa UOHBIL;

pellleHUe OKCIEPUMEHTAIBHBIX 3a7ad  no TeMmaMm: «OKHCIUTENbHO-
BOCCTAaHOBUTEIIbHBIE peakuun», «l'maponms comei»,
«DNEKTPOTUTUYECKAS JTUCCOLIHAITIS.

HemeTaibl 1 MX coeIMHEHUSI

OO6mast xapakTtepucTuka HeMeTaioB. OCOOEHHOCTHM CTPOEHMsSI aTOMOB
XUMHUYECKUX AJIEMEHTOB, MPOCTHIX BEIIIECTB, aJUIOTPOTIHSL.
OKHUCIUTETbHOBOCCTAHOBUTENIbHBIE ~ CBOWMCTBA  HeMmeTauioB.  (CpaBHUTENbHAS
XapaKTepUCTUKA COEMHEHUN HEMETAJIIOB.



OOmast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble CTeNEeHU OoKuciaeHus. CTpoeHue U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEILECTB — raJloreHoB. XMMHUYECKHE CBOMCTBA HAa IPUMEPE XJI0pa (B3aUMOIEHCTBHUE
C MeTaJUlaM{, HEeMeTajllaMH, BOJOM, menoyamu). XiopoBogopoa. CossiHas
KHCJIOTa, XMMHWYECKHE CBOWMCTBA, IOJy4€HHE, NpUMeHeHue. JleicTBue xyopa u
XJIOPOBOZOPOJAA Ha OpPraHU3M YeloBeKa. Baxxnenmme XJIopuasl U UX HaXO0XKICHUE B
npupoze. [loHaTre 0 KuCI0pOACOAEPKAIUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OcCoO€HHOCTH CTpPOCHHSI aTOMOB, XapaKTEpHbIE CTENECHU
okucnenusi. CtpoeHne u GU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJUIOTPOMHBIE MOAM(PHUKAIIMN KUCIOPOJa M Cepbl. XUMUYECKHUE CBOMCTBA
cepbl (B3aMMOJEHCTBUE C HEMETaUIaMHM, MeETajUlaMH, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHOM Kucioramu). CepoBogopona, cCTpoeHHe, (GUINYECKUE H
XUMHUYECKUE CBOMCTBA (KHUCIOTHBIE M BOCCTAHOBUTEIIbHBIE CBOMCTBa). OKCHABI
Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCUAOB. CepHHCTasi KUCIOTa U €€ COJU.
Cepnas kucnoTa, GU3NIECKUE 1 XUMUYECKHUE CBOMCTBA (00IIHE KaK MPEACTaBUTEIS
KJlacca KUCIOT U crienuduueckue). Cold cepHON KUCTOThHl. XUMUYECKHE PEaKIInH,
JeXallue B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJMYyYeHHs] CEPHOU KHUCIIOTBHI.
[IpencraBieHus 0 XUMUYECKOM MPOU3BOJICTBE M CBSI3AHHBIX C HUM MPOQECCUsiX.
[Ipumenenue cepHoi KUCIOTHI U cyibhaToB. KauecTBeHHbIE peakiuu Ha CyIbpUT-
, Cynbpua- u cynbpar-aHnoHbl. HaxoxeHne cepbl U €e COeAMHEHU B IPHUPOJIE.
XHUMHUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEH Cpelibl COETUHEHUSIMH CePbl (KUCIOTHbIE
JOKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €ro MPe10TBPALLECHUS.

OO6mast xapakTepuctuka s1eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A30T, pacmpocTpaHeHue B Npupoje, GU3NYecKue U XUMHUYECKHE CBOMCTBA
(B3aMMOJIEHCTBHE C METaJlJIaMH, BOJIOPOJOM, KHCIOpoaoM). KpyroBopor a3zora B
npupoge. AMMHaK, €ro (QuU3WYecKHue W XHUMHYECKHE CBOWCTBA (OKHCIICHUE,
OCHOBHBIE CBOICTBA BOJIHOT'O pacTBOPA), IPUMEHEHHUE U MOJTyYEHUE B JIaDOpaTOPHUU
U TPOMBIIUICHHOCTH. MOH aMMOHUSI, JOHOPHO-aKIENTOPHBIM MEXaHHU3M €ro
oOpazoBanus. Comu amMoOHHS, WX (UMYECKHE U XUMHUYECKHE CBONCTBA
(pa3nokeHue W B3aUMOJICWCTBHE CO IejouyaMu), npumeHeHue. KaudectBeHHas
peakius Ha uoHbl ammoHus. Okcuast azota (I, 11, 111, IV, V). A3oTucras kuciora.
A3OTHasI KHCIIOTA, €€ MOoJyYeHue, PU3nyecKre 1 XMMUYECKHe CBOMCTBRa (00IIHe KaKk
MPEACTaBUTENS KJacca KHUCJIOT U ClHenu(puYecKue), MpuMEHEeHUuEe. XHUMUUYECKHE
peaKkiuu, JexKalue B OCHOBE MOJYYEHHUSI a30THOM KHUCJIOTHl B IPOMBIIIJIEHHOCTH.
Hutpatbl u Hutputhl. KaduecTBeHHbIC peakIMd HA HUTpAT- U HUTPUT-AaHUOHBI.
XUMHUYECKOE 3arpsi3HEHUE OKPYKArOUIEH cpe/ibl COSAMHEHUSIMU a30Ta (KUCIOTHbIE
JOK/IH, 3arPSI3HEHUE BO3/lyXa, IOYBBI U BOJJOEMOB).

docdop, amnorponHsie Mogudukanuu hochopa (6enbiit u kpacHbii dhocdop),
bu3nUecKue 1 XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C METAIIIIAMH, KUCIIOPOJOM,



rajJioreHaM, KOHIICHTPUPOBAHHBIMHM a30THOM M cepHOM Kuciaotamu). OKCUAbI
dbochopa (III, V), dochopHas kuciora, puznueckne U XUMHUUYECKHE CBOMCTBA,
nonyuenue. KauecTBenHas peakuuss Ha ¢ocdar-uonsl. IlpeacraBnenuss o
ranoreauaax docdopa (111, V).

[TonsiTe 0 MUHEpaNIbHBIX yI00peHUsIX. A30THBIE, PochHOpHBIE, KOMITJICKCHBIE
ynoOopeHusi. XUMHUYECKOEe 3arpsi3HEHUE OKPYXKAIoel Cpelibl COeAMHEHUSIMU a30Ta
u pocdopa.

OOmas xapakrepucThka 37JeMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

Yraepon, amnoTporiable Moaudukanuu (rpadur, anmas, QyiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE U XHUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB
(B3aMMOJEHCTBHE C METAJUIAMH, HEMETAJTIaMU, KOHUEHTPUPOBAHHBIMU a30THOM H
cepHoil kucnoramu). [lonsitue 06 aacopobuuu. KpyroBopot yriepona B npupoje.
Oxcunpl yriepona, ux GU3N4IeCKue U XUMUYECKHUE CBOMCTBA, JIEUCTBUE HA KUBBIC
OpPraHU3MBbl, MOITYYEHHE U NMPUMEHEHHE. DKOJIOrHYecKHe MpoOiieMbl aTMOC(ephl,
CBsI3aHHbIE C OKcuioM yriaepoa (IV). YronbHas kuciora u ee coyiv, ux (pu3nyeckue
U XMMUYECKHE CBOWCTBA, TONyYyeHHWE ©  mpuMeHeHue. KapOoHaTsl,
rUApoKapOoHaThl, MX cBoWcTBa. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTU U CEJIbCKOM
XO3SMCTBE.

[lepBoHayanbHBIE TOHIATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yraepojia: YriieBOJOpObl (METaH, 3TaH, dTUJIEH, alleTUJIEH), TAHOJ, TJIUIIEPHUH,
yKcycHasi kuciiota. [Ipupo/iHble UCTOYHUKH YTIIEBOJOPOAOB (yToib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI UX MEpPepabOTKH, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJOTHYECKH BaXKHBIX OPTaHMYECKUX BEIIECTBAX — XKHUpax, OeyKax,
yraeBojax — W HMX POJM B JKM3HU YeJOBeKa. EJNWHCTBO OpPraHUYecKuX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero ¢usnyeckue M XMMHUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE C
MeTaJUIaMH, KUCIOPOJIOM, YIIEpOJIOM, TaJOreHaMH), MOJTyYeHUE U MPUMEHEHUE.
Ponp kpemHuus B npupoje u texnuke. Okcupg kpemaus (IV), kpeMHueBast KUCIIOTA,
CWJIMKATHI: (PU3UYECKUE U XUMUUECKHE CBONCTBA, MOJTyYeHUE U IPUMEHEHHE B OBITY
U TIPOMBIIIUIEHHOCTH. BakHelme cTpouTenbHble MaTepHalibl: KepaMuKa, CTEKIIO,
LEMEHT, ©0eToH, Kene300eToH. [IpobGreMbl 0e€30mMacHOrO  MCIMOJB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MOBCETHEBHOMN KU3HHU.

bop. Ocobennoctu crpoenust aroma. O01ue mpeacTaBieHus 0 PU3NIECKUX U
XAMHUYECKUX CBOMCTBax. bopHas kuciora.

DKCNEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAaKOMJIGHHE C oOO0pa3lamMu MNPUPOAHBIX XJOPUAOB (TaJOTrE€HUIOB);

IPOBEJICHUE ONBITOB, OTPAKAIOIIUX (PU3NUECKHE U XUMUYECKHE CBOMCTBA



rajJOreHOB W UX COEAWHECHUW;, W3YUYECHHE
CBOMCTB COJISHOM KHUCJIOTHI;

IIPOBEJICHUE KaU€CTBEHHBIX PEAKIMM Ha XJIOpUI-, OpOMUA- U MOJUA-UOHBI U
HaOJII0/IEHUE MPU3HAKOB UX MPOTEKaHMsI; O3HAKOMIIEHUE C 00pa3liamMu

CEpbI U €€ MPUPOIHBIX COCIUHEHUI;

HaOJII0JIeHUE Ipoliecca  0OyIJIMBaHUs caxapa nojx JeicTBUEM
KOHIICHTPUPOBAHHOM CEPHON KUCIIOThI; U3yUYEHUE XUMUYECKUX CBOMCTB
pa30aBIEHHON CEpPHOU KUCIIOTHI; MPOBEACHUE KAaUeCTBEHHBIX PEAaKIIMM Ha
cynabbua-, cynbhur- u cynbdar-

MOHBI U HAOJIOIEHUE MMPU3HAKOB MX MPOTEKAHUsS; O3HAKOMIICHHE ¢ (PU3NUYECKUMU
cBOMcTBaMU a3ota, pocdopa u ux

COECMHEHMM, oOpa3namMu a30THBIX U (POchOpHBIX YOOOpPEHMI;  IOJIyYEHHE,
coOnpaHue, paclio3HaBaHUE U U3yYECHHE CBOWCTB AMMHAKa,

U3Y4YEHHUE CBOICTB COJIE aMMOHUS; MPOBEACHUE KAYECTBEHHBIX PEAKLUd Ha MOH

aMMOHUS, HUTPUT-, HUTPAT- U
docdar-noHsl U U3yUYE€HUE IPU3HAKOB UX NMPOTEKAHUS;, M3YUYEHHUE B3aUMOJCHCTBUS

KOHILICHTPUPOBAHHOM a30THOM KHUCIJIOTHI C MEABIO,

CBOMCTB (hoc(HOPHON KHCIIOTHI U €€ COJIEH;

O3HAKOMJIEHUE C MOJEISIMH KPUCTAINIMUYECKUX PEIIETOK alMasa, rpadura u
¢dymiepeHa, ¢ MPOLECCOM aJCOPOLMU PACTBOPEHHBIX BELECTB aAKTUBHUPOBAHHBIM
yIJeM W yCTPOMCTBOM NPOTHUBOrasa; IOJy4YeHUe, coOOMpaHue, paclio3HaBaHUE U
W3YUYEHHE CBOMCTB YIJIEKUCIIOTO
rasa;

MIPOBEICHNE KAaUECTBEHHBIX PEAKIIMI HA KapOOHAT- U CUIIMKAT-UOHBI U

U3YYEHUE MPU3HAKOB MX NPOTEKaHWs; HW3YYEHUE B3aWMHBIX IPEBpPALICHUI

KapOOHATOB M TUAPOKapOOHATOB; O3HAKOMJIEHHE C O0pa3laMu MPHUPOJHBIX

KapOOHATOB U CUJIUKATOB, C
IPOAYKIHENH CHIIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHNUE 3KCIEPUMEHTAJIBHBIX 33]1a4

110 TeMe «BakHenmme HeMeTaJluIbl U uX
COEJIMHEHUSD.

MeTtasibl U MX COeAUHEHUS

OO61ue cBoiicTBa MeTauioB. O01Ias XapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB
— METaJJIOB Ha OCHOBAHMHM WX TOJI0KeHHs B [leproanueckoil cucreMe XuMUYECKUX
sanementoB JI. . MenneneeBa u crtpoeHust atoMoB. Metamisl A- u brpymnm.
CtpoeHne NpoCThIX BEIIECTB — METAUIOB. MeTaruinyeckas CBA3b U METaNINYECKas]
KpUCTaJUIMUeCcKasi penieTka (MpUuMHUTUBHAs KyOudeckasi, 00bEMHOLIEHTPUPOBAHHAS
KyOuueckas, IpaHeLIeHTPUPOBaHHAs KyOuueckas, reKcaroHaJibHast
IUIOTHOYIaKOBaHHas1). 3aBUCUMOCTh (PU3MYECKUX CBOWCTB METAJIJIOB OT CTPOCHHUS
KPUCTAJUIOB.  DJEKTPOXUMUYECKUA pAll  HamnpsokeHud  metaiioB. OOmiue
XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl MOJyYeHUsI METaIoB,



METAJLTYprusi. DIEKTPOJIU3 PACIIIABOB U PACTBOPOB COJIEH KaK OIMH U3 CIIOCOOOB
noJryuyeHus: MeTauioB. [loHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI
ux ot koppo3uu. CruiaBsl (CTajib, YyTr'yH, JIOpallOMUHUNA, OpoH3a). [Ipumenenue
METAJIJIOB U CIUIABOB B OBITY M MPOMBIILICHHOCTH.

Memannwvt A-2pynn

[[lenounbie meTamibl: mojoxxkeHue B [lepuoauyeckoil cucTeMe XUMHUUYECKUX
sanemenToB JI. MI. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXXJAEHUE B IMPUPOJIEC.
dusznyecKkue U XMMUYECKHe CBOMCTBA (Ha NMpUMEpPEe HATPUS U Kajus), MOJIydeHHe.
Okcuabl ¥ TUAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHne meaouHbIX METANIOB U UX
coelMHeHU. buosorudeckas poiab HaTPUs U KaJusl.

IllemoyHO3eMeIbHBIE METAJIBl MarHuii W KaJdblUMH: IIOJ0XKEHHE B
[Tepunoanueckont cucreMe xumuueckux 3eMeHToB . 1. MenneneeBa, cTpoeHue ux
aTOMOB, HaXOXJ€HUE B mpupojie. PU3ndecKkue U XMMUUYECKUE CBOMCTBA MAarHUs U
KaJbIusl. BaskHele coeTMHeHUsT Kalblus U MarHus (OKCUM, TUIPOKCHUI, COJIN),
CBOMCTBa, MpuMeHeHue. JKeCTKOCTh BOJIBI M CITIOCOOBI €€ YCTpaHEHHUS.

KpyroBopoT Kaibliysi B IPUPOJIE.

AJfoMUHUN: TI0JI0’keHHE B [leproanueckoi cucTeMe XUMHYECKUX JIEMEHTOB
J. . MeHnneneeBa, cTpoeHHE aToMa, HAXOXKAEHUE B npupoac. dusznueckue u
XUMHUYECKHE CBOWCTBA altOMHHUSA. AMGBOTEpPHBIC CBONCTBA OKCHIA U THAPOKCHIA
amomMuHus. [I[puMeHeHre aJTtOMUHMS U €T0 CILJIaBOB.

Memannwot b-cpynn

OOmast xapakTepucTuka MeTaioB b-rpynn  (mOOOYHBIX MHOACPYII):
nojoxxeHue B [lepuoauueckon cucreme xumuaeckux aneMeHToB /. 1. Menneneena,
OCOOCHHOCTH CTPOEHHUS aTOMOB. SIBIeHHE «IpoBaja» >JEKTPOHA Ha IMPUMEpE
CTPOCHHMSI aTOMOB XpoMa, Meau, cepebpa. BanenTHwie cocTosiHus aToMoB d-
2JIEMEHTOB, CTEIICHU OKHUCJICHUS aTOMOB B COCIUHCHMAX. 3aBUCHUMOCTb KHCJIIOTHO-
OCHOBHBIX CBOWCTB OKCHIOB M THAPOKCHUIOB META/JIOB OT 3HAYEHUS CTENCHU
OKHCIICHHUsSI DJIeMEHTa B COCAMHEHHMH (HAa TIpUMEpe COSAUHEHHH Xpoma).
ITepBoHauyabHBIC MPEACTABICHUS O KOMIIJIEKCHBIX COCTMHEHUSIX.

Menp u cepeOpo: CTpOCHHE aTOMOB, CTEMEHH OkucieHusa. OOIue KpaTKue
MpeACTaBICHUs] O (U3UYECKUX M XUMHUYECKHUX CBONCTBaX IMPOCTHIX BEIIECTB
(B3amMOACHCTBHE ¢ KHCIOTAMHU-OKHUCIUTEISAMH), 00 X OKCHJAX, THUIAPOKCHUIIAX H
coJisiX, uX npuMeHeHuu. [IpencraBiaeHus 00 aMMHAYHBIX KOMILIEKCax cepedpa u
Menu. KauecTBeHHbBIC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHUEe aToMa, CTEeTIeHb OKUCIIEHUs. XapaKTepuCcTuKa (PU3NIECKUX U
XUMHUUYECKUX CBOMCTB, MPUMEHEHNE, aM(POTEpHbIC CBOMCTBA OKCHUJIA U THIPOKCHU/IA.
KauecTBeHHbBIEC peaKlIMy Ha KATUOHBI IIMHKA.

JKeneso: cTtpoeHue aroma, CTENEeHH OKHcieHHs. HaxoxxaeHue B Tpupoje.
dusnyecKkue 1 XMMUYECKHE CBOMCTBA jKee3a, MpuMeHeHne. buosorudeckas posib
xkenesza. Oxcunpl, ruapokcuabl u conu skene3a (I) m xenesa (I1I), ux cocras,



CBOICTBa U noryyeHue. KauecTBeHHbIE peakinK Ha KaTUOHBI Xkelie3a (2+) u xxenesa
(3+). UyryH u ctanb — cruiaBsl Jkene3a. [[por3BoACTBO UyryHa U CTalu.
DKOJIOTMYeCKHUe NpoOJieMbl, CBSI3aHHBIE C METAJUTYPTUUE€CKUMU MPOU3BOJICTBAMH.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHHE C oO0pa3lamMd METaJUIOB U CIUIAaBOB, HX (DU3MUECKUMHU
CBOMCTBaMHU;  MOJCIMPOBAHUE METAJUIMYECKON KPUCTAINIMYECKOW PEHIETKH;
M3YYEHHE B3aMMOJIECHCTBHUSl METAIOB C BOJOM, C pacTBOPAMH COJEH U KHUCIIOT,
HCCIIEIOBAaHNUE MPOIIECCOB 3JIEKTpoiu3a pacTBopoB xjopunaa menu (II) u nomuna
KaJusi, KOPPO3UU METAIOB; HM3y4ye€HHUE OCOOEHHOCTEH B3aUMOJICHCTBHUS OKCHUIOB
KQJIBLIUS U HATPUSA C
BOJOW, X THUAPOKCHIOB — C OKcuaoM yriepoaa (IV) m kucinoramu; u3zydeHue

CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIBITHS, )KECTKON BOJIBI; U3YUYCHHE

IIPOIIECCOB MOIYUYEHHUS THIPOKCHUJIOB JKeJe3a, NX XUMHUECKUX
CBOIJICTB;

U3y4YCHHUE MPU3HAKOB MTPOTEKAHUSI KAU€CTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
KaJIbLIMS, aIFOMUHUS, IMHKA, Jkene3a (2+) u xkenesa (3+), meau (2+); HaOmI0aeHNE

Y OMMCAaHUE OKPAIIMBAHUS TUIAMEHU MOHAMU HATPUSI, Kalus U
KaJIBLIMS; uccieoBaHre aM(OTEPHBIX CBOMCTB THAPOKCHAA aTIOMHUHUA,

TUAPOKCUIA
xpoMma (II1) u ruapokcuia MUHKA; PEIICHHE IKCIEPUMEHTANIBHBIX 3a/lay MO TeMe

«BaxHene MeTajuibl U UX
COEJIMHEHHUSD.

XHUMHUA M OKpPY:KaoUias cpeaa

BemectBa u marepuanibl B MOBCEIHEBHOW »XKHU3HMU 4YEIOBEKa. Bakneniue
BEILECTBA M MaTepHalibl, 00JacCTU MX NpUMeHeHus. be3zomacHoe HMCHoOJb30BaHUE
BEIIECTB M XUMHMUYECKHX peakinuii B OwiTy. IlepBas momMornis mpu XHUMHYECKUX
0KOTrax M OTPABJICHUSIX.

HoBsie Matepuansl 1 TEXHOJNIOTHUH. [[pUHIMIIBI «3€JIEHON XUMUN.

OCHOBBI JKOJIOTUYECKONW TpPaMOTHOCTH. XHUMHUS W 370pPOBbE. 3HAUYCHUE
M3y4aeMbIX XMMHUYECKUX DJICMCHTOB W WX COCAWHEHUM IJIs1 (PYHKIIMOHUPOBAHMS
opranuszMa yesnoBeka. [loHsTHe o 310poBOM 00pa3e KU3HMU.

XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIMIEH cpesibl. DKOJOTUUECKUEe TPOOJIEMBbl,
CBSI3aHHBIE C COEAMHECHUSIMU YTIIEPOJIa, a30Ta, CEPBI, TSKENIbIX MeTaIoB. [loHsITHE
o IIJIK. Poap XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

DOKCIIEpUMEHTAIbHOE M3YYEHHUE BELIECTB M SIBIICHHI: O3HAKOMJIEHHUE C
oOpasiiaMu MaTepuajioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalbl),
ONpPEAECICHUE KHUCIOTHOCTH TMPUPOJHBIX BOJA, MOJCIMPOBAHUE IMpoliecca
oOpa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIHI.



IloBTOpEeHMe U 00001IeHUE 3HAHUI OCHOBHBIX pa3iei0B KypcoB 8—9
KJIACCOB

[Teprnonnueckuit 3akoH u [lepuoanyeckas cucreMa XMUMUYECKUX JIEMEHTOB B
CBETE IMPEICTABICHUI O CTPOCHHUS aTOMa. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUH B MEpUOAaxX U rpynmnax.

CtpoeHre BemecTBa B TBEPIOM, JKHUJIKOM M ra3000pa3HOM COCTOSIHUH. Bub
XUMHUUYECKON CBSA3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTATIITUYECKOU
PELIETKU U BUJIa XUMUYECKOU CBSA3H.

Knaccudukanms XUMUYECKMX peaklMil MO pa3IUyHbIM  IPU3HAKAM.
[IporHo3upoBaHrue BO3MOKHOCTH TMPOTEKAHUS XWMHYECKUX MpPEeBpalicHUud B
pPa3JIMUHBIX YCJIOBUSAX HAa OCHOBE NPEACTABICHUN XUMUYECKOW KHUHETUKU U
TEPMOJUHAMUKH.

XUMHYECKHE peakuuu B  pacTtBopax. [wuapomm3 comeur. Peakuuum
OKHUCIICHUSIBOCCTAHOBJICHHUSI. DJIEKTPOJIH3.

CBoiicTBa KHCIJIOT, OCHOBaHMN M coJied B CBETe MpeACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JUCCOIMALIMM U OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHHBIX
peaKuusx.

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M NpU H3yYEHUHM XUMHUHM B 9 Kiacce
OCYUIECTBJISIETCS. 4epe3 HCIOJIb30BaHHE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHATUMN, IPUHSITHIX B OTACJIBHBIX €CTECTBEHHBIX HayKaX.

OO011Ke ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE (TIPOIIECC), HAYYHBIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CUHTE3, KJIacCHU(PUKAIMS, TMEePUOIUUYHOCTD,
HaOJII0ICHUE, JKCIIEPUMEHT, MOJICTUPOBAHUE, W3MEPEHHE, MOJENb, TEXHOJOTHS,
MaTepualbl.

®dusnka: BENIECTBO, TEIO0, (PU3MUYECKUE BEIUUYMHBI, CIUHUIBI H3MEPCHMUS,
Macca, 00bEM, KOJIMYECTBO TETUIOTHI, AaTOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSIHHE
BEII[ECTBA, CTPOCHUE Ta30B, JKUIKOCTEH M TBEPAbIX (KPUCTALTMYECKUX) TeT,
KpUCTAJTMYECKas peleTKa, dJIEKTPOH, SIIPO aTOMa, TPOTOH, HEUTPOH, MOH, HYKJTU/I,
W30TOMbI, KBAaHThI, PAJAUOAKTUBHOCTh, alb(a-, OeTa- U TramMma-u3IydeHue,
ANEKTPUUYECKUN 3apsi/l, NPOBOJHUKH, MOJYIPOBOIHUKU, AUIIEKTPUKH, COTHEUHBIM
CIIEKTP, pa3yiokKeHHe OeI0Tro CBeTa B CIEKTP.

buomnorus: sxocucrema, 6uocdepa, porocuntes, nporecchl 0OMeHa BEIIECTB,
MUHEpPAJIbHBIC  yAOOpPEHUs, MHUKPOIJIEMEHThI, MaKpPOdSJEMEHThI, MUTATEIbHbIC
BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TIOPO/IbI, MOJIE3HBIE
HCKOMaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI, TIIIaHeTa 3eMJIs.

TexHoyorus: CTPOUTEINIbHBIC TEXHOJIOTHUH, CEJIbCKOXO3SICTBCHHBIC
TE€XHOJIOTUHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBIILIEHHOCTH, HAHOTEXHOJIOTUH.



TJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI ITIPOTPAMMEBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHUS (YTJTYBJEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUsl JOCTHTAlOTCS B XOJ€ OOy4YeHUsI XMMHH B €IUHCTBE Y4eOHOU H
BOCIIUTATEIBHOM JEATEIHHOCTU 00pa30BaATEIBHON OpraHU3aliid B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKIUMH COIIMOKYIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE MpaBUJIaMU W HOPMAMH TIOBEACHHS U
CIIOCOOCTBYIOT ~TMpOIlECCaM CaMOITO3HAHUS, CAMOPA3BUTHUS W  COLMAIU3AINUU
O0yJaroIITIXCsl.

JIM4HOCTHBIE ~ pPE3yAbTAThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJACTBOBATBbCA CHUCTEMOW TO3UTHUBHBIX I[EHHOCTHBIX OpHUEHTAIMA U
paciIMpeHue OnbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPpHOTHYECKOTO BOCTIMTAHMS:

IPOSIBIEHUE IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYpPHOMY,
HAYYHOMY M HCTOPUYECKOMY HACJIEIUIO, TOHUMaHNE 3HAYCHUS XUMHUYECKON HAYKH
¥ TEXHOJIOTUH B )KM3HH COBPEMEHHOTO OOIIIECTBA, B PA3BUTUU YKOHOMUKHU
Poccuu u cBoero pernona;

2) rPasKAaHCKOT0 BOCITUTAHMA:

IOpPEJICTaBICHUE O COLHUAIBHBIX HOPMaxX M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, IMPOSIBICHUE KOMMYHHMKAaTUBHOW KyJIbTYpbl B
pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU;, CTPEMJICHHE K B3aMMOMOHUMAHUIO U
B3aMMOINOMOIIH B TIpoliecce yueOHOM U
BHEYUEOHOW JEATENIbHOCTH; TOTOBHOCTb OIIEHMBATh CBOE MOBEIECHUE U MOCTYIKH
CBOMX TOBapHIled C MO3UWIUU HPABCTBEHHBIX M NPABOBBIX HOPM C Y4YE€TOM
OCO3HAHHUS MOCIEACTBUM OCTYIIKOB;

3) hopMupPOBAHUS IEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH W HEOOXOIUMBIE IS
NOHMMAaHHUS CYIIHOCTH HaYyYHOW KapTUHBI MHUpa; OCO3HAHUE LEHHOCTU HAyYHOTO
MO3HAHMS AJIS1 Pa3BUTHUS KaXKA0T0 YEJIOBEKA U MPOU3BOIUTENBHBIX CHUJI OOIIIECTBA B
IIEJIOM, POJIM U MecTa HayKu «XHUMHS» B CHUCTEME HAyUYHBIX MPEJCTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOABI, B3aMMOCBS3SX UEJIOBEKa C MPUPOTHON H
TEXHOJOTMUECKON CpeJoii; Mmo3HaBaTelbHAass MOTHBAIMS M MHTEpPEC K O0y4YEHHIO,
TOTOBHOCTh UM CHOCOOHOCTH K CaMOpa3BUTHIO M CaMOOOpPAa30BaHMIO, K
UCCIIEIOBATENLCKOM AeSTEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAMpPaBICHUS U YPOBHS
JaNbHENUIIEro 00yUYeHus;



4) BOCTUTAHUSI KYJbTYPbI 310POBbSI:

OCO3HAHWE ILIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILUEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3/I0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX NPUBBIYEK (YIIOTPEOIEHUS AIKOT0JIsl, HAPKOTUKOB, KYpEHUs),
HEOOXOMMMOCTH COOJIO/IEHNs TIpaBU  OE30MACHOCTH TpH  OOpaIleHuu C
XMMHUYECKMMH BEIIECTBAMU B YUYE€OHBIX M KU3HEHHBIX CUTYallUsX; 5) TPyA0OBOIO
BOCIIUTAHMSA:

dbopMHpOBaHUE IIEHHOCTHOIO OTHOILIEHHUS K TPYAOBOW JAESATEIBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEIOBEKA U K UCCIEAOBATEIbCKON IE€ATEIbHOCTH KaK
BBICOKO BOCTpPeOOBAaHHOW B COBPEMEHHOM OOIIECTBE, pa3BUTHE HHTEpeca K
npodeccusiM, CBSI3aHHBIM C XMMHEH, B TOM 4Hciie K npodeccusiM HaydyHoU cdephl,
OCO3HaHHE BO3MOXKHOCTH CaMOpealin3alliu B 3ToH cdepe;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

OCO3HaHUE HEOOXOIMMOCTH OTHOIICHUS K MIPUPOJIE KaK HCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHNS; MTOBBIIICHUE YPOBHS IKOJIOIMYECKOU KYJIbTYpPHI:
NPUOOPETEHUE ONbITa IJAHUPOBAHMUS TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUNA 11 OKpY>KaroUIed Ccpeabl; OCO3HAaHWE T00ajJbHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTel X penieHus; CIOCOOHOCTh MPUMEHATh 3HAHUS,
MOJy4YaeMble NPH U3YYEHHH XUMHUHU, [Js PpELICHHUS 3aJad, CBS3aHHBIX C
OKPYKAIOIIEN CpENOW; AKTUBHOE HENPUATHE JEHUCTBHM, IPUHOCAILIUX BPEX
OKpY’Karolel cpejie; OCO3HAHHWE CBOCU pOJIM Kak rpakJIaHWHA U MOTPeOUTENs B
YCJIOBUSIX B3aMMOCBSA3M NPHUPOJHOM, TEXHOJOTMYECKOW U COLMAIBHOU Cpex;
FOTOBHOCTh K YYacTHI0O B MPAKTUYECKOW JIESITEIBHOCTH AKOJOTHYECKOMN
HaIPaBJIEHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3ylbTaThl 00YYarONIUXCsl, OCBOMBIIUX MPOTPaMMy IO
XUMHUHU OCHOBHOT'O 00111eT0 00pa30oBaHusl, BKIIOUAIOT:

YCBOCHUE MEXAUCITUIUIMHAPHBIX (MEKITPEAMETHBIX) TMOHATHH, OTpaXKaroIuX
MaTepHaTbHOE €IMHCTBO MHUPA M TIPOIIECC TO3HAHMS (BEIIECTBO, CBOMCTBO, DJHEPTHS,
SBJICHHE, HAYYHbIN (haKT, 3aKOHOMEPHOCTh, TUTIOTE3a, 3aKOH, TEOPHs, HAOJIOIeHNE,
U3MEpPEHUE, UCCIIeIOBAaHUE, IKCIIEPUMEHT U JAPYTHE); OBJIAJICHUE YHUBEPCATbHBIMU
y49eOHBIMU TEHCTBUSIMH (TTo3HaBaTETHHBIMH, KOMMYHUKATHBHBIMH,
PETYISTUBHBIMU), BaXXHBIMHA JIJI1  TOBBIICHUS A()(PEKTUBHOCTH  OCBOCHUS
coJiep kaHus yueOHOTro mpeaMera, GOpMHUPOBAHUS KOMIICTCHIINM, — a TaKxke
MIPOCKTHO-UCCIEA0BATEIbCKOM JICSITEIBHOCTH O0Y4YaIomUXCsl B Kypce XUMUU;
CIIOCOOHOCTh MX HCITOJIB30BaTh B yUeOHOM, TO3HABATEILHOW U COITUATBHON
TIPaKTHKE.



ITo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE YUeOHbIe AeHCTBUS

ba3oBble 1ornueckue gecTBU:

YMEHUSI HCMOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHUU
3HAHWI: PACKPHIBATH CMBICII XUMUYECKUX MOHATUH (BBIICIATh X CYIICCTBEHHBIC
MIPU3HAKH, YCTAHABIIUBATh B3aMMOCBSI3h C APYTHMMH TOHITHSIMH); aHATU3UPOBATH,
CpaBHHUBaTh, 000011aTh, BBIOUpPATh OCHOBAaHWUS I  KJIacCUPUKAIUU U
CUCTEMATHU3AIMM XUMUYECKUX BEUIECTB U XMMHYECKUX PEaKIIMil; yCTaHABIMBAThH
MIPUYUHHO-CJICICTBEHHBIC CBS3H MEXAY 00BEKTaMU U3YUICHHS; CTPOUTD JIOTHICCKUE
paccyxaeHus (MHIyKTUBHbBIC, IEyKTUBHBIC, TI0 aHAJIOTHH); TIpeiaraTh KpUTePUH
U BBISBJISTH OOIIME 3aKOHOMEPHOCTU U MPOTHUBOPEUMS B U3yYaeMbIX Ipolleccax 1
SIBJICHUSIX; TPOBOAUTH BBIBOJABI M 3aKIIOUYECHHS; YMEHUS MPUMEHSTh B MPOIECCE
MO3HAHUS NOHATHUS (IPEIMETHBIE U METANPEIMETHBIC), CAMBOJINYECKHE (3HAKOBBIC)
MOJIEJIH, UCITOJIB3yEMbIC B XUMHH, IIPEOOPA30BBIBATH MOJICTBLHBIC TIPEICTABIICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJEMEHTa), XUMHueckas ¢GopMmyia U ypaBHEHHE
XUMHUYECKON peaKIuu — IPH PEIIeHUH YYeOHBIX 3a7a4; C Y4ETOM ITHX MOJIEIbHBIX
MPEACTABIICHUA  XapaKTEPHU30BaTh HM3y4aeMble XHMHYECKHE BEIIeCTBA U
XUMHUYECKUE PEAKIUU.

Bba3oBble ucciienoBaTelbcKHe 1eiicTBUsSI (METOAbI HAYYHOTO MO3HAHUS
BelIeCTB M SIBJICHU):

YMEHUSI MPUMEHSATh METOJbl HAyYHOTO IO3HAHUS BELIECTB W SIBIICHUW Ha
HMIIUPUYECKOM U TEOPETHUYECKOM YPOBHSX B Y4YEOHOW TIO3HABATEIBHOU W
MIPOCKTHO-HUCCIIEA0BATEIbCKOM NEeATEITHLHOCTH, YMEHUS HCITOJTH30BaTh
MTOCTABJICHHBIC BOIPOCHI B KAYECTBE WHCTPYMEHTA IMO3HAHHS M CAMOCTOSTEIHHO
CTaBUTb BOIPOCHI; aHATU3UPOBATh (DaKThI, BBISBIATH U (DOPMYIUPOBATH MPOOIEMY,
OTIPEIENIATH 1eNIb U 3aJla4l, COOTBETCTBYIONIUE PEIICHUIO MPOOJIEMbI; TIpearaTh
OMHCATENIbHYI0 WM OOBSICHUTEIBHYIO THIOTE3y M OCYIICCTBIATH €€ TMPOBEPKY;
YMEHUS TIPOBOAUTH H3MEPEHUS HEOOXOIUMBIX TapaMeTpPOB, BBIYUCIICHUS,
MOJICIUPOBAHUE, HAOMIOJCHUS M OKCIEPUMEHTHI (peayibHble W MBICICHHBIC),
CaMOCTOATENILHO TPOTHO3UPOBATH PE3YJIbTaThl, (POpMyIUpoBaThH OOOOIICHHS |
BBIBOJIBI IO PE3yJIbTaTaM IIPOBEICHHOTO OIBITA, UCCIEAOBAHMS, COCTABIIATh OTYET O
npojenanHo pabote; Padora ¢ uHdopmaumel: yMEHUS OpPUEHTHPOBATHCS B
pa3NUYHBIX ~ MCTOYHMKAX  HMHPoOpManuu (HAYYHOTOMYJSIpHAs — JUTEparypa
XUMHUYECKOTO COJEpXKaHUs, CIpaBOYHbIE TocoOusi, pecypchl HWHTepHeTa);
aHAM3UPOBaTh MH(POPMAIMIO M KPUTHYECKH OIICHWBATH €€ JOCTOBEPHOCTH H
HEMPOTUBOPEYMBOCTh, OTOMPATh U WHTEPIPETUPOBATh MH(OpPMAINIO, 3HAYNMYIO
JUISL pellieHuss Y4eOHOM 3ajaud; yMEHHS MPUMEHSATh pa3IUnYHbIe METOIbI U
dbopMyIUpoBaTh 3aMPOCH MPU TTOUCKE U 0TOOpe MHPOpMAITUU, HEOOXOAUMOM IS
BBITIOJIHCHHS YY€OHBIX 3a/1a4; UCIOJIb30BaTh HHPOPMAIIMOHHO KOMMYHHKATHBHBIE
TEXHOJIOTUM W Pa3JINYHBIE TIOMCKOBBIE CHCTEMBI; CAMOCTOSITEIHHO BBIOUPATH



ONTUMaJbHYI0 (OopMy TMpeAcTaBieHUs HHPopMauuu (CXembl, Tpadukwy,
JarpaMMbl, TaOJIUIIbI, PUCYHKU U ApyTUe (POPMBI); YMEHHUS UCIIOIH30BATh HAYYHBIN
A3bIK B KayeCTBE CpEJCTBAa PabOTHI C XUMHUYECKOM HHQOpMAIMel; MPUMEHSTh
MeXMpeaMeTHbIE ((PU3nUecKre U MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI, (DOPMYJIBI,
a00peBUaTypbl, HOMEHKIATYpy, HCIOJb30BaTh M TMPEOOPa30BHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISAHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

1) ymenus oOmieHus (MMCbMEHHON M YCTHOM KOMMYHHKAITUH ):

MPEACTABIATh TMOJYYSHHBIE PE3yJIbTAaThl MMO3HABATEIBHON JIESITEIbHOCTU B
YCTHBIX W TMHCBMEHHBIX TEKCTaxX; MYyOJMYHO BBICTyNaTh C Mpe3eHTaIUeH
pE3yNbTATOB BBIIOJIHEHUS] XHMHYECKOIO JKCIIEpUMEHTa (MCCIeI0BaTEIbCKON
71a00paTOPHON WM PAKTUUECKON padOThl, yUeOHOIO IPOEKTA); B XOJI€ AUAJIOra U
(M) AMCKYCCUU 3a/1aBaTh BOMPOCHI 10 00CYK1aeMOM TeME U BbICKA3bIBaTh UJEH,
(GopMyIMpOBaTh CBOM MPEIIOKEHHUSI OTHOCUTEIBHO BBIITOJHEHUS MPEAI0KEHHOM
3a/1ay.

2) yMeHWMsI y9eOHOTO COTPYIHUYECTBA (TPYIITOBasi KOMMYHHKAIIHS):

y4acTBOBaTh B TPYNNOBBIX (hopmax padOTHI: IJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboOThl, OIpENeNsTh CBOI pPOJb, PACIpPEAeNATh 3aJaud MEXIy
YIEHAMH TPYIIIbI; BBINOJHATH CBOIO 4YacTh paldOThl, KOOPAMHUPOBATH CBOU
JNEUCTBUS C JCHUCTBUSAMM JAPYTUX YJICHOB KOMAaH[IbI, ONPENENATh KPUTEPUH IO
OLIEHKE KauecTBa BBIIIOJIHEHHOW pabOThl; peliaTh BO3HUKAIOLIUE MpPOOJIeMbl Ha
OCHOBE YydeTa OOLIMX HHTEPEeCOB M COIJIACOBAaHUS MO3MIMM, y4yacTBOBAaTh B
oOcyXJileHuH, OOMEHE MHEHHSIMH, «MO3TOBOM IITypMe» H Apyrux dopmax
B3aMOJIENCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

OBnajseHue YHHUBEpPCAIbHBIMU YUEOHBIMU PETYJISATUBHBIMU JIEWCTBUAMU
BKJIIOYAET Pa3BUTHE CaMOOPTraHU3alMH, CAMOKOHTPOJIS, CaMOKOPPEKIMH, B TOM
YyucCIe:

YMEHMs peliarh yd4eOHble U HCCIEOBATENIbCKUE 3a/ladyl: CaMOCTOSITEIIBHO
BBIOMPATH CIIOCO0 pernieHus: yueOHOW 3aaaun (CpaBHMBATh HECKOJBKO BAapHAHTOB
peuieHusi, BbIOUpATh HauWOoJiee TMOAXOIAIMH C Y4YETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPHUEB), IMJIAHUPOBATH CBOIO padOTy MPU PELICHUN YUYEOHOU MK
UCCIIEIOBATENbCKOM 3aaui; Ha OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB (POPMYIHPOBATH
00OOIIeHUs] W BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE IMPOLECCOB;
aHAJIM3UPOBAaTh PE3YyJbTaThl: COOTHOCHTH CBOM JIEUCTBUS C IUIAHUPYEMBIMU



pe3yiibTaraMi, OCYHCCTBIIATL CAMOKOHTPOJIb JCATCIBbHOCTH; KOPPCKTHPOBATH
CBOIO JCATCIBbHOCTSh HA OCHOBC CaMOaHaJIn3a 1 CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynabTaTbl OCBOCHUSA IPOTPAMMBI MO XHWMHU OCHOBHOIO
oOmiero oO6pa3oBaHusi Ha YIUIYOJICHHOM YPOBHE HUMEIOT 00lIllee CoepKaTeIbHOe
AJIPO C MPEAMETHBIMU pe3ybTaTaMu 0a30BOr0 YPOBHS, COIJIACOBAHBI MEKTy COOOH,
YTO TO3BOJISIET PEAM30BBIBATh YINIYOJIECHHOE M3YyUYCHHE KaK B paMKax OTACJIbHBIX
KJIaCCOB, TaK W B paMKax pealu3aldd WHIUBHUIYAJIbHBIX O00pa30BaTEIIbHBIX
TPAEKTOpHUIA, B TOM YHCJIE HCIOJIb3Ysl CETEBOE B3aUMOZEHCTBHE opraHu3anuu. [1o
3aBEpIICHUN pealu3allid MPOTpaMMbl YIiIyOJIeHHOTO YpOBHSA OOyYaromuecs
CMOTYT JIETAJIbHEE OCBOUTH MAaTEPUAIL, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSITUN U
METO/IOB, PEIIATh 33/1a4r 00JIe€ BEICOKOTO YPOBHS CIOXKHOCTH.

[IpeameTHbIe pe3yJbTaThl BKIIOYAIOT: OCBOCHUE OOYYAIOIIUMUCS HAYYHBIX
3HAHWM, yMEHUHN U CIIOCOOOB JIEUCTBUM, crienuPpruuecKux JjIsl MpeIMeTHON 001acTu
«XUMHUSD»; OCHOBBI HAYYHOTO MBIIIJICHHS; BUIBI JEATEIBHOCTH IO MOJYYEHHIO
HOBOT'O 3HAHUA, €ro HWHTEpIpEeTaluy, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B
pa3IMYHBIX YYEOHBIX M PEAIbHBIX JKU3HEHHBIX YCJIOBHSX; OOECHeunBaroT
BO3MOKHOCTH YCIICIITHOTO OOYYEHHSI Ha CIIEAYIOIIEM YPOBHE 00pa30BaHus.

K koHiy oOyueHus 6 &8 kaacce y oOyuwaromierocss OyAayT cQOpMHUpPOBaHBI
CIIEYIOIME PEAMETHBIE PE3YJIbTAaThl U3YUEHUS XUMUU Ha YTIyOJIeHHBIM YPOBHE:

pPacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYCCKHX TIOHSITHM: aTOM, MOJICKYJIa,
XUMHUYECKUW DJIEMEHT, METaul, HeMeTaJll, aJUIOTPOIHS, IPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMecCh (OJHOpOAHAS M HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAs M MOJICKYJIIpHAs Macca, KOJIMYECTBO BEIICCTBA, MOJb,
MOJISIpHAs Macca, MacCoBast IOJIsl XHMHUYECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHBIIT
00bEM, OTHOCHTENBbHAS TUIOTHOCTh Ta30B, OKCHJ, KHUCIIOTa, OCHOBAaHHE, COJIb,
amdoTrepHbIi  OKcHZ, aM{pOTEpPHBIM THUIPOKCHUI, XHUMHYECKas  peaKIus,
KJaccu(UKaIUs peaKIuii: peakuy COCANHCHUS, PEaKIUUA PA3JI0KEHUS, PEaAKIIHH
3aMEIIICHUSI, PEaKIMd OOMEHAa, 3K30- M DHIAOTCPMUYCCKHUE PEAKIUHU; TETUIOBOM
s ekt peakiuu; SAPO aToMma, AICKTPOHHBIM CIIOM aTroMa, aTOMHAas OpOHMTalb,
paanyc aToMa, XMMHUYECKasi CBS3b, MOJSPHAS U HEMOJIApHAs KOBAJICHTHAsI CBS3b,
WOHHAs CBs3b, WOH, KAaTHOH, aHWOH, pacTBOP, MaccoBas [IOJI BEIIEeCTBA
(mporieHTHAs KOHIIGHTpAIUs) B PacTBOPE, MOJISPHAsS KOHIIEHTpAIMs BEIECTBA B
pacTBOpe; dDJICKTPOOTPHUIIATCIBHOCTh, CTCINEHb OKHUCICHHS, OKHCIUTEIN U
BOCCTAaHOBHUTEIH, OKUCIICHNE U BOCCTAHOBJICHUE, OKUCIUTEIBLHO-



BOCCTAHOBUTEIbHBIE PEAKIIMU, METOJ AJEKTPOHHOIO OanaHca; WIUIIOCTPUPOBATH
B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN U
MIPUMEHSITh 3TU HOHATHUS IPU OIMCAHUH BELIECTB U X NPEBPAICHUI; HCTIOJIb30BaTh
XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBIIEHUS (hOPMYJT BEIIECTB
Y YPaBHEHUN XMMUYECKUX PEAKIUI; ONIPEEIsATh BAICHTHOCTh aTOMOB AJIEMEHTOB B
OMHApHBIX COCAMHEHUSX, CTENEHb OKHUCJICHUS DJIEMEHTOB B  OHHApHBIX
COEIMHEHUAX, MPUHAJICKHOCTh BEIIECTB K ONPEIAEIEHHOMY KJIAcCy COEOUHEHUI
no ¢opmynaaM, BHIBl XUMHUYECKOHW CBs3W (KOBAJICHTHOW W HWOHHOW) B
HEOPraHUYECKUX COCAMHEHUSX; PACKPBIBATH CMBICII 3aKOHOB COXPAHEHUS MaCChI
BEILIECTB, IOCTOSHCTBA cocraBa, llepumonnueckoro 3akona /[[. M. Menneneesa,
aTOMHO-MOJICKYJIIDHOM ~ TE€OpPUH, 3aKOHAa ABOrajipo MW €ro CIEIACTBUH,
MPEACTABICHUN O HAYYHBIX METO/IAaX MO3HAHMUSI, B TOM YHCIE HKCIEPUMEHTAIBHBIX
U TEOPETUYECKUX METOAAX HCCICHOBAaHUS BEIIECTB W M3YUYCHUS XUMHYECKHUX
peaKuuii; IEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT HX IMOJ0KeHUs B [leproanueckoii cucreme:
ONMKHCHIBATH W XapaKTepuszoBaTh TaOmuuHyto ¢opmy Ilepuognyeckoi

CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3jinyaTh IOHATHS «IJaBHAs MOATPYIIa
(Arpynna)» u «nodounas noarpynna (b-rpymnmna)y, «manble NepuoOAbD U «OOJbIINE
EPUOIBI»; COOTHOCUTh 00O3HA4Y€HHs, KOTOpblE UMEITCSI B Ta0Iuue
«Ileprognueckas cucrema xuMuuyeckux sseMeHTtoB [I. M. MengaeneeBa», c
YUCJIOBBIMU XAPAKTEPUCTUKAMH CTPOEHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB
U 3apsAl a1pa, oOliee YHCIO0 JIEKTPOHOB U PACHpeNeIeHUe MX MO JJIEKTPOHHBIM
CIIOsIM); OOBSCHATH CBSI3b MOJIOKEHUS 3JeMeHTa B llepuoandeckoil cucreme c
pacnpeneneHueM 3JEKTPOHOB IO JIHEPreTUYECKUM YPOBHSIM, IMOLYPOBHSAM U
opOUTaIsIM aTOMOB IMEPBBIX YETHIPEX NEPUOAOB; KIACCU(DULIUPOBATH XUMUUYECKHUE
AJIIEMEHTBI, HEOPraHUYECKUE BEILIECTRA,
XUMHUYECKUE PEAKIMH (110 YUCITY U COCTABY YYaCTBYIOIIMX B PEAKIUU BEILECTB, 110
TerIoBoMy b DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) (PHU3HMUECKUE U XUMHUUECKHE CBOMCTBA IPOCTHIX
U CIIOKHBIX BEIIECTB: KUCJIOPO/Ia, BOJAOPO/A, BOJIbI, O0IIME XUMHUUYECKHE CBOWCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHMH M COJIEH, T'€HETUYECKYI) CBSI3b MEXAY HHUMH,
NOATBEP)KAAs NPHUMEPAMH  MOJIEKYJSIPHBIX  YPaBHEHUH  COOTBETCTBYIOILUX
XUMUYECKUX PEaKLUWW; OINUCHIBATh pOJIb KHUCIOPOAA, BOJOPOJAa W BOIBI B
IPUPOAHBIX MPOLIECCAX, B JKUBBIX OpraHM3Max, MX MPUMEHEHHE B Pa3JIMYHBIX
OTpacisiX MPOMBIIUIEHHOCTH, BO3MOXHOE MCIOJIb30BAHUE B COBPEMEHHBIX
TEXHOJOTHSIX; OOBSICHATH U NMMPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT
UX COCTaBa U CTPOEHMS, BOZMOXKHOCTH NMPOTEKAHNUS XUMUYECKHUX MPEBPAILCHUN B
Pa3IMYHBIX YCIOBUSX; BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO
MacChl BEUIECTB, MOJIIPHYIO MacCy CMECH, MOJIbHYIO JOJI0 XUMUYECKOTO AIeMEHTa
B COETMHEHUH, MAaCCOBYIO JIOJII0 XUMHUUECKOI0 3JIEMEHTa Mo (hopMyJie COeIMHEHUS,



HaXOAUTh MPOCTEHIYI0 (OPMYITy BEIIECTBA IO MACCOBBIM WM MOJIBHBIM JOJSM
AJIEMEHTOB, MAaCCOBYIO IO BEILIECTBA B PACTBOPE, MOJIIPHYIO KOHLEHTPALUIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUYETHI IO YPABHEHUAM XUMUYECKOU PEAKLINH;
IIPUMEHSITH OCHOBHBIE ONEPAL[UU MBICIUTENBHOMN AEATEIbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHUE, O0O0O0OIIeHHe, CHUCTEeMAaTU3alHI0, KIACCU(DUKAIMIO,  BBISIBICHHUE
MPUYUHHO-CJIEACTBEHHBIX CBA3€U — JJISI U3y4YEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX
peaxiuii, eCTECTBEHHO-HAYYHbIE METOJbl MO3HaHHUS — HAOII0JCHUE, U3MEPEHHE,

MOJICIUPOBAHUE, SKCIEPUMEHT (peayibHbIi W MBICICHHBIM) — [JI1 OCBOCHUS
y4eOHOTO COJEpKaHMs; PACKpPhIBaTh CYIIHOCTb MPOLECCOB OKHUCICHUS U
BOCCTaHOBJICHUS, COCTaBJIATH YpaBHEHUS IIPOCTBIX OKHCJIUTEIIBHO-

BOCCTAaHOBUTEJIBHBIX PEAKIUi

(MeTOOM DJIEKTPOHHOTO OajaHca); yCTAHABIMBATH CBA3M MEXKIY peEaJbHO
HAO0JTaeMBIMA XUMHUYECKIUMH SBJICHUSAMH W TPOIECCAMHU, MPOUCXOISIINMU B
Makpo- U MUKPOMHUPE, OOBSICHATH MPUUYMHBI MHOI000pa3usi BEUIECTB, COOTHOCUTD
XUMHYECKHE 3HAHUS CO 3HAHMSMH JAPYTUX YYeOHBIX MPEIMETOB; COOIONATH
npaBuia O0e3onacHoi paboThl B J1a0OpaTOpUU MPHU UCIOJIB30BAHUM XUMUYECKON
nocyasl W oOOpyAOBaHUS, a TaKXKe MpaBuja OOpallleHUs C BELIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLUHUSMU BBIIOJHEHHUsS JIAOOPATOPHBIX ONBITOB U
MPaKTUYECKUX padOT MO MOJYYEHHI0 M COOMpaHUIO0 Ta3000pa3HbIX BEIIECTB
(BOJIOpOZIa M KUCIOPOa), IPUTOTOBJICHUIO PACTBOPOB C OMPEIEICHHON MacCOBOM
JI0JIell pacCTBOPEHHOI'O BEIIECTBA, PELICHUIO SKCIIEPUMEHTAIBHBIX 3a/1ay [0 TeMe
«OCHOBHBIE KJIACChl HEOPIraHUYECKUX COEAMHEHUN»;

JEMOHCTPUPOBATh  BJIAJIEHUE OCHOBAMH XHUMHYECKOW TPaMOTHOCTH,
BKJIIOYAIOIICH YMEHUs1 0€30MMacHOro 0OpallleHus C BEIeCTBaMU, UCIIOIb3YEMbIMH B
MOBCEIHEBHOM KU3HU, a TaKXKE 3HAHHE NMPaBUJ MOBEJIEHUS B LENAX COEpexKEeHUs
3JI0POBBS U OKPY’KaIOLEH CPEeIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOydaromierocss OyayT cpoOpMHPOBaHBI
CJICIYIOIINE MPEAMETHBIC PE3YJIbTAThl H3YUCHHS XHMHH Ha YT1yOJCHHBIM YPOBHE:

PACKPBIBaTh CMBICIT OCHOBHBIX XUMHYECKUX MOHSATUM: XUMUUYECKUMN DJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KaTHOH, AaHWOH, OJJIEKTPOOTPULIATEIBLHOCTh, CTENECHb
OKHCJICHUSI, XUMUYECKasi peakiusi, TerIoBON 3P (DeKT peakiuu, MoJib, MOJISIPHBIM
00bEM,  pacTBOD; AJICKTPOJIUTBI,  HEIJICKTPOJMTHI,  DJIEKTPOJIUTUUECKAS
JTCCOIMANMS, PEaKIMd HOHHOr0 OOMEHa, THAPOJW3 CoJiel, oOpaThuMbie U
HEOOpaTUMBbIC PEaKIINHU, OKHCIMTEIIFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH, OKUCIUTEIb,
BOCCTAHOBUTENb, OKHUCJICHHUE W BOCCTAaHOBJICHUE, DJIEKTPOJIU3, AJIOTPONUA,
aMm(oTepHOCTh, XMMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJJTnyecKas),
MEKMOJIEKYJISIPHBIE B3aUMOACICTBUS (BOJOPOIHAS CBsI3b, CUJIbI BaH-nep-Baanbca),
KOMIUJIEKCHBIE ~ COCIMHEHHUS, KPUCTAUIMYECKHE  pEHeTKu  (MpUMHUTHUBHAs



KyOu4eckas, OOBEMHOIICHTPUPOBAHHAS KyOMYecKas, TpaHEIEeHTPUPOBAHHAS
KyOuueckas, rekcaroHajabHas MJIOTHOYIIAKOBAaHHAs ), KOPPO3Us METAILIOB, CIIABHI;
CKOPOCTh XMMHYECKOW PEAKIMHU, KATAIN3, XUMUYECKOE PABHOBECHUE, SJIEMEHTHI
XAMHUYECKON TEPMOJMHAMUKHN KaK OJTHOW M3 T€OpeTHUYeCKUX OCHOB xumuu; [1JIK;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MMOHATUN U
MIPUMEHATH 3TU TOHATUS IPU ONUCAHUU BEILIECTB U UX IIPEBPAILCHUI; UCITOIb30BATh
XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBIIEHUS (hOPMYJT BEIIECTB
M YypPaBHEHUW XHWMHUYECKUX PEAKIUW; OIPEACIATh BAJICHTHOCTb W CTENECHb
OKHCJICHUS XUMHYECKUX OJJEMEHTOB B COEOUHECHUSAX pPA3JIUYHOTO COCTaBa,
MIPUHAJJICKHOCTD BEIIECTB K OINPECICHHOMY KJIAacCy COeAMHEHUM 1Mo (popMyram,
BUJIBl XUMHUYECKOM CBA3M (KOBAJICHTHOW, WOHHOM, METaJUIMYECKOi) B
HEOPTaHWYECKUX COCAMHEHUSX, 3apsJ]l HOHA TI0 XUMHYECKOW (hopmysie, XapakTep
Cpebl B BOJHBIX PACTBOpAaX HEOPraHUUECKUX COCIMHEHUM, TUM KPUCTAIINYECKOM
pPEIIETKM KOHKPETHOT'O BEIIECTBA; PACKPbIBaTh cMbICI [leprnoanueckoro 3akona /.
H. MenneneeBa u
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:
OTNHUCBHIBATh W XapakTepu3oBaTh TaOmuuHyro ¢opmy Ilepuoanueckoit

CHUCTEMbl XUMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATUS «A-rpymnmna» u «brpymnmay,
«MaJible MEPUOLI» U «OOJIBIINE TIEPUOIBIY,;

OOBSCHATH CBsI3b TOJIOKEHUS diemeHTa B [lepuoandeckoil cucreme cC
pacrpeeieHueM JJIEKTPOHOB MO HHEPIETHYECKUM YPOBHSM, MOAYPOBHSM U
OopOUTAaJIIM aTOMOB MEPBBIX YETHIPEX IEPUOJIOB; BBIACISITEH OOIINE 3aKOHOMEPHOCTH
B WU3MEHCHUU CBOWCTB DJIEMEHTOB W HX COEAUHEHUU (KUCIOTHO-OCHOBHBIX U
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCUIOB M THJIPOKCHUIOB) B TIpeieax
MaJlbIX IEPUOAO0B U [NIABHBIX MOJATPYIII C YYETOM CTPOCHUS UX aTOMOB; PACKPHIBATH
CMBICJT TEOPHUH BJIEKTPOJUTUUYECKON AUCCONMAIMN, 3aKOHa ['ecca u ero cieAcTBHi,
3aKOHa JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTENW U3MEHEHHUS CKOPOCTH XUMHUUYECKOMN
pEeaKIuy, HAIMpPaBJICHUS] CMEUIEHUS] XUMHUYECKOIO0 PaBHOBECHS B 3aBUCUMOCTU OT
Pa3JIMYHbBIX ¢bakTopoB; KJ1accu(UIMpoBaTh XUMHUYECKHUE AJIIEMEHTHI,
HEOPTaHUYECKHUE BEILECTBA, XHWMHUYECKHE peakuuu (10 4YUCIy W COCTaBy
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIoBOMY 3(P(dEeKTy, MO arperaTHoMy
COCTOSIHUIO PpEAreHTOB, IO HW3MEHEHUIO CTENEHEH OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB, MO OOPAaTMMOCTH, IO YYACTHIO KaTalu3aTopa); XapaKTepu30BaTh
(omuChIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX KJIACCOB
HEOPTaHUYECKUX COCIUHECHHWH, TOATBEpXIas HSTO OINHUCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHN COOTBETCTBYIOUIMX XUMHUYECKHX PEaKIIMil;
COCTaBIISAITh YPaBHEHUS: AJIEKTPOJIUTHUYECKON AUCCOIMALUA KHUCJIOT, IIEI0YeH U
COJICH; TIOJIHBIC U COKPAIICHHBIC YPAaBHEHUSI PEaKIMi MOHHOTO OOMEHA; peaKiuii,
MOATBEPAKAAIONMIUX CYIIECTBOBAHUE TI'€HETUYECKON CBSI3M MEXAY BEIIeCTBAMU
pPa3JIMUHBIX KJIACCOB;  PAaCKpbIBaTh CYIIHOCTh MPOIECCOB THUIPOJINU3a COJIeH



MOCPEJICTBOM COCTAaBJICHUS KPATKUX HWOHHBIX W MOJEKYJSIPHBIX YpPaBHCHHM
peaKkiuii, CYIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH IMOCPEICTBOM
COCTaBJICHHs 3JIEKTPOHHOTO OanaHca 3THX PEaKlMii; MpPeICKa3blBaTh XapakTep
Cpelbl B BOJAHBIX PAacTBOpaX COJICH; XapaKTepru30BaTh (OMUCHIBATH) (PU3HUECKHUE H
XUMUYECKHME CBOMCTBA MPOCTHIX BEIIECTB (KHUCIOPOJ, O30H, rpaduT, anmas,
KpeMHu#, 0op, a3ot, docdop, cepa, XjIop, HATpUM, Kalui, MArHUM, KaJIbIUH,
ATIOMUHUHN, JKEJIe30, Meb, IIMHK, cepeOpo) W 0O0pa30BaHHBIX HMMHU CJIOKHBIX
BCIIECTB, B TOM 4YHCJI€ HUX BOJHBIX pPACTBOPOB (aMMHAK, XJOPOBOJOPO/I,
cepoBogopo, okcuasl yraepoaa (11, 1V), kpemuus (IV), azora (I, 11, 111, IV, V) u
docdopa (III, V), cepst (IV, VI), cepuucras, cepnas, azotHasi, (docdopHas,
yToJbHas, KPEMHHUEBAs KUCIOTHI, OKCHJIBI M THAPOKCUIBI MeTauioB [A—IIA-rpymm,
amomunus, Mmeau (II), nunka, xenesa (I u 111));

MOSICHAITh COCTaB, OT/EJIbHBIE CIOCOOBI TOJYYEHHS] M CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJICOACPIKAIINE KHUCIOTHI XJIOpa, a30THUCTas, OOpHas, yKCycHas
KHCJIOTBI U MX cond, Tanorenuabl kpemuus (IV) u ¢ocdopa (Il u V), okcun n
ruapokcusr xpoma (III), mepmaHraHat Kajaus; ONMCHIBATH POJb BAXHEUIIHMX
M3y4aeMbIX BEIECTB B MPHUPOIHBIX MPOIECCaX, BIUSIHUE HA KUBBIE OPTaHU3MBI,
MPUMEHEHUE B PA3JIMYHBIX OTPACISIX SKOHOMHUKH, WCIIOJIb30BAHUE IS CO3/IaHUS
COBPEMCHHBIX MAaTEPHAIIOB U TEXHOJOTHIA; IPOBOAUTH PEAKITUH, TIOITBEPKTAFOIITIEC
KaueCTBEHHBI COCTaB pPa3IMYHBIX BEIIECTB, PACIO3HABATH OIBITHBIM ITyTEM
coJiepKalirecs: B BOJHBIX pacTBOpax MOHBI: XJIOPHUI-, OpOMUI-, HOIUI-, CYTb(daT-,
docdar-, kapOoHAT-, CUIUKAT-, CYIb(GUT-, CYIb(UI-, HUTPAT- U HUTPUT-UOHBI,
TUAPOKCH]I-UOHBI, KATHOHBI aMMOHUSI, MarHU, KaJIbIIHs, ATFOMAHHS, XKene3a (2+) u
xeneza (3+), memu (2+), nMHKA; OOBICHATH M MPOTHO3UPOBATH CBOMCTBA
BOKHEUIITNX U3y4YaeMbIX BEIIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHMUsI, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOYKHOCTh MPOTCKAHUS XUMUYCCKUX MPEBPAIICHUA B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX JJICMEHTOB XHMHYECKOW KHWHETUKH U
TEPMOIMHAMUKH; BBIYUCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XMMHMYECKOIO 3JEMEHTa Mo (GOopMyse COeIUHEHUs,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJIBHYIO JOJIF0 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUH, MOJIAPHYIO KOHIIGHTPAIIMIO BEIIeCTBA B PACTBOPE, HAXOIUThH
pocTeliyo (popMyIly BemecTBa 0 MaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUSIM XUMUYECKUX PEAKIIMNA C YY€TOM HEI0CTaTKa
OJIHOTO W3 PEarcHTOB, MPAKTHYECKOTO BBIXOJA IMPOJMYKTA, 3HAYEHHUS TEIJIOBOTO
s dekra peakiu, onpeaessiTh COCTaB CMECEi;

COOJTI0IaTh TIPaBMIIa O€30MaCHOM pabOTHI B TA0OPATOPHUH MTPU HCTIOIB30BAHUH
XUMHUYECKOH MOCY Il 1 000PYIOBaHMSI, @ TAKXKE TIPABUIIa 0OpaICHUS ¢ BEIECTBAMU
B COOTBETCTBHM C WHCTPYKIMSIMH BBIIIOJTHCHHUS JTAOOPATOPHBIX OTBITOB M
MPaKTUYECKUX paldOT MO TOJYYEHHI0 M COOMpaHUIO0 Ta3000pa3HbIX BEIECTB



(aMMHaKa M YIJIEKUCIOro ra3a) U PEeUIEHUI0 SKCIIEPUMEHTANIBHBIX 33/1a4 110 TEMaM
Kypca, TMpEICTaBIsATh pe3yibTaThl dJKCIEpUMEHTa B  (QopMe  BBIBOJIOB,
JIOKA3aTeNbCTB, TPpaUKOB, TAOIUI] U BBISBISATH SMIUPUUECKUE 3aKOHOMEPHOCTH;
MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN NESITEILHOCTH (aHATU3 U

CUHTE3, CpaBHEHHE, 00o011eHue, CUCTEMATHU3AIINIO, BBISIBJICHUE
MPUYUHHOCJEACTBEHHBIX CBS3€H) MPU U3YYEHUU CBOMCTB BEILIECTB M XUMHYECKUX
peakiuii, BiaJeTh €CTECTBEHHO-HAYYHBIMU METOJaMH IO3HaHus (HaOIoIeHHE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

OpUMEHSATh  MpaBwia  Oe3omacHOro  oOpamlieHusi € BElIeCTBaMH,
UCIIOJIb3YEMbIMH B TIOBCETHEBHOM KHU3HU, TPABUIIA TOBEJICHUS B LIEJISIX COEPEKEHUS
3I0POBbsl M OKPYXKaIOIIeH NPUPOAHONW Cpelbl, MOHUMATh Bpeid (OMacHOCTH)
BO3JICUCTBHSI HA JKHUBBIE OPraHU3MbI ONPENEIECHHBIX BEIIECTB, MOSCHATH Ha
pUMeEpPax CIOCOObI YMEHBIIICHHS M TIPEIOTBPAIICHHS] MX BPEIHOTO BO3/ICHCTBHS,
3HAYEHUE KUPOB, OENKOB, YIJIEBOJOB JJII OpPraHM3Ma YeJOBEKa; MCIOJIb30BaTh
MOJIyYCHHBIC TpEJCTaBICHUsI O cdepax MnpohecCHOHAIBHON JIeATEIbHOCTH,
CBS3aHHBIX C HAyKOW U COBPEMEHHBIMU TEXHOJIOTHUSIMH, KAaK OCHOBY JJIS
npodeCCUOHAIBHOW OpHEHTAllMd W JJII OCO3HAHHOTO BBIOOpAa XHMHUHU Kak
IpOQHUIBHOrO IPEeIMETA IPHU MPOIOJKEHNN O0yUEHHUS HA YPOBHE CPEAHETO OOILIETO
oOpa3oBaHUs; y4YacTBOBaTh BO BHEYPOUYHOM MPOEKTHO-HCCIIETOBATEIHCKON
JNEATEIIBHOCTH ~ XUMHUYECKOW H  XHMMHKO-IKOJOTMYECKON  HAIpaBICHHOCTH,
NpuoOpEeCT  OMBIT  MPOBEJACHUSI yY4YEOHBIX  HCCIENOBAaHUM B YCIOBUSAX
oOpa3oBaTeNbHBIX  OpraHu3aluii, a  Takke  opraHu3anuid  (LIEHTPOB)
JIOTIOJTHUTEILHOTO 00pa30BaHus JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne HaumenoBaHue pa3jieioB U o0pasoBaTejbHbIe
/I TeM IPOrpaMMbi Beero KonTposabubie IIpakTuyeckue pecypcebl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMusg — BakHas 00/1acTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 9 2
JeATeILHOCTH YeI0BeKa
1 BemtecTBa 1 XUMHU4ecKkue 20 L
) peaknuu
Wroro mo pazneny 29
Pasnen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
Bo3zayx. [lonstue o razax.
2.1 8 1 1
Kucnopon. Oxcuabt
95 Bonopoa. [lonsitue o kucnorax u 5 N
) COJIAX
93 Boga. PactBopsl. [Tonsitue 06 10 1 1
' OCHOBaHUAX
OCHOBHBIE KJIaCChI
2.4 HEOPraHWYECKUX COCAMHEHUIN 18 1 1
Hroro o pasneny 41




Pa3znea 3. [lepuoguueckuii 3axon u [lepuoguueckas cucrema xumnieckunx 3jgemMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaknumn

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
3.1 XHUMHYECKUX djeMeHToB /I, M. 15
MenneneeBa. CTpoeHHE aToMa
XHUMHYECKas CBA3b.
3.2 OKHCIIUTEIILHO- 14 1
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Wroro mo paszneny 29
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME 102 5 6




9 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
u¢poBbI
No 1/ HaumeHoBaHue pa3aesioB 1 TeM (l; (bposbie)
en/m o0pa3oBaTeJIbHbIE
NPOrpaMMblI Konrtpoabnbie | IIpakTnueckue p
Bcero pecypcnl
padoThI padoTshI
Pa3nes 1. BemecTBO M XMMHYecKasi peakus
11 [ToBTOpEeHue U yriayoieHue 3HaHUK O
' BEILECTBE 8
19 OcCHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
' XUMUYECKHUX PEaKLui 14 1 1
13 DNEKTPOIUTHYECKAs JUCCOLUAIIHS. 14 L 5
' XUMHUYECKUE PEAKIIUU B PACTBOpaAxX
Hroro no pazneny 36
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO61mas xapakTepUCTHKa XUMUYECKUX
' anemeHToB VIIA-rpynmsl. ["anorenst 8 1
OO61mas xapakTepUCTHKA XUMUYECKUX
29 anemeHToB VIA-rpynmsl. Cepa u eé 10
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
23 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 10 1

COEIUHEHUS




OO6m1as XxapakTepucTUKa XUMHYECKUX

24 anemeHToB [VA-rpynnel. Yraepon u 10 )
KPEMHHI, UX coeluHeHus. bop
Wroro no pazueny 38
Pa3zgen 3. MeTa/iILI M BX COeTUHEHU S
3.1 OOm1re cBOMCTBA METAIIIOB 5
3.2 Baxneiiie MeTamibl 1 UX COSTUHEHUS 7 2
Htoro no pazneny 12
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
i1 Bemecrsa MaTepHanLi B )KU3HU YEJIOBEKA. )
OCHOBBI HKOJIOTHYECKOH TPaMOTHOCTH
Hroro no pazgeny 2
Pa3nesa S. O6001menne 3 HAHNH
[ToBTOpeHME U 006001IIeHNE 3HAHUI
51 OCHOBHBIX Pa3/ieloB KypcoB 8—9 KiaccoB 10 2
Hroro no pazneny 10
PeszepBHoe Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 11







HOYPOYHOE INTAHUPOBAHHUE 8 KJIACC

KosmnuyecTBo JJIeKTPOHHBIE
No Nara uudposbie
Tema ypoka o0pa3oBaTe/bHbIE
n/n K n U3Y4YEeHUsS
Beero OHTPOJIbHbIE paKTHYecKHe pecypebl
padoThI padoThI
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1
yeJioBeKa
) [TonsiTrie 06 UCTOPUU BOSHUKHOBEHHS U 1
pa3BUTHUS XUMHUH. XUMUS B CUCTEME HayK
3 Tena u BewectBa. Pusnyeckue u L
XUMHYECKHE CBOICTBA BEILIECTB
4 Pu3nyeCKue 1 XUMUYECKHE SIBJICHUS 1
[IpakTuueckas pabora Ne 1 o teme
c "[IpaBusna pabOTHI B TAOOPATOPUH U 1 1
npuEMBI 00paIEHUs C Ta00PATOPHBIM
obopynoBanuem"
6 YucTele BELIECTBA U CMECH 1
7 Cnioco0wI pasfieneHus: cmecei 1
[TpakTiueckast padota Ne 2 o teme
8 "Pa3znenenue cmeceil (Ha mpuMepe OYMCTKU 1 1
NOBapeHHo conn)"
9 ATOMBI 1 MOJIEKYJTBI 1




10

XUMHYECKHUE DIIEMEHTHI

11 IIpocTsle U C0KHBIE BELIECTBA

19 BeuectBa MoJIEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

13 Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB
XUMUYECKHUX 3JIEMEHTOB

14 3aK0OH OCTOSIHCTBA COCTaBa BEIIECTB

15 OrnpezerieHre BaJIGHTHOCTH aTOMOB T10
dbopMysiaM OMHAPHBIX COCTUHEHHIA

16 OTHOcuTeNbHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

17 MacChl BEIIECTB, MOJIIPHON MacCChl, MacChl
BEIIIECTB U KOJMYECTBA BEIIECTBA

18 MaccoBas J10J1s1 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU
Brruucnenus mpocreiimeit Gopmysl

19 BEII[ECTBA 110 MACCOBBIM WJIH MOJLHBIM
JIOJISIM JIEMEHTOB

20 KommuecTtBo BemecTtsa. Moib

21 MonbHast A0J1s1 XUMUYECKOTO JIEMEHTa B

COCOUMHCHNN




XUMUYECKUE ABIECHUA. XUMUYECKasl PEaKIus

22 U e€ IPU3HAKU

23 3aK0H COXpaHEHUsI MaCChl BEIIECTB

24 XVMHYECKUE YpaBHEHUS

25 THUIbI XUMHYECKUX PEAKIIUI
Pacuérpl mo XMMHUYECKUM ypaBHEHUSAM

26 KOJIMYECTBA U MACChl UCXOJIHBIX BEIIECTB WU
IPOJYKTOB PEAKLIUU

97 Brpruncnenus no ypaBHEHHSIM XUMUYECKOU
peakuuu: KOJIMYECTBA BEIIECTBA, MacChl 110
M3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
pEareHTOB WM NPOAYKTOB PEAKIINH
Brruucnenus no ypaBHEHHUSIM XUMHYECKOU
peaKkuuu: KOJIMYEeCTBa BEIIECTBA, MacChl 10

28 M3BECTHOMY KOJIMUECTBY BEILIECTBA, MAacCe
peareHToB WK IPOAYKTOB PEAKIINU

29 O00011IEHNE U CUCTEMATU3aIMs 3HAHUN

30 KonTponbnas padorta Ne 1 o reme
"BemecTBa 1 XUMHUYECKHE peakiuu"

31 3akoH ABoraapo. MomsipHbIi 00BEM ra3oB
Boruncnenus o0bpEMa, KOJIMuecTBa BElleCTBa

32 ra3a 1o U3BECTHOMY €ro KOJIMYECTBY

BEIIECTBA, 00BEMY




33

BrIunciennus OTHOCUTEILHOM INIOTHOCTH
razoB

34

OrnpezesieHre OTHOCUTEIbHON
MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIIECTBA 10 U3BECTHON OTHOCUTEIBHOM
IUIOTHOCTH

35

OOBbEMHBIE OTHOLIEHUS Ta30B MIPU
XUMHYECKHUX PEaKIHIX

36

Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO
XUMUYECKON peaKuuu

37

Oxkcuasl

38

CrniocoObl noTy4eHus KUCI0po/ia B
1ab0paTOPUN U IPOMBIIIIICHHOCTH

39

TennoBoii 3¢ ekt XuMudeckoi peakiuu,
TEPMOXUMHUYECKUE YPABHEHMUS, DK30- U

SHAOTECPMHYCCKUC PCAKITNN

40

BbrunciieHus mo ypaBHEHUSM XUMHUECKOM
PEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAacChI TT0 U3BECTHOMY KOJIUYECTBY
BEIeCTBa, 00BEMY, MacCe pEareHTOB WIIH
MIPOJYKTOB PEAKITUN

41

KonTtponbHas padora Ne 2 o teme "Bo3nyx.
Kucnopon. Oxcuapr"




Crioco0bl osTy4eHust BOJOPOa B

42 1a00paTOPUN U MIPOMBILIIICHHOCTH

13 ITonstre o kucnorax u coisgx. Cocras
KHCJIOT U COJeH
Brpruncnenus no ypaBHEHUSM XUMHUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

44 MAaccChl IO U3BECTHOMY KOJIMYECTBY
BelecTBa, 00bEMY, MacCe peareHToB WK
MPOJYKTOB PEAKIIUN

45 AHanM3 ¥ CHHTE3 — METOJIbI H3yUCHHUS
coCTaBa BOJbI

46 XHUMHYECKHE CBOUCTBA BObI

47 CocTtaB OCHOBaHUMI

48 PactBOpbI. PacTBOpHMOCTE BEIIECTB B BOJIE
HacrltieHHbIE 1 HEHACBIIIEHHEIE,

49 KOHIICHTPUPOBAHHBIEC U pa30aBiIEHHbIE
pacTBOpPHI
CriocoOb! BeIpaXKeHUsI KOHIIEHTPALUU

50 PacTBOPOB: MaccoBasi 10J1s1 PAaCTBOPEHHOTO

BCIICCTBA, MOJIIpHAsA KOHLCHTPAHUA




[IpakTuueckas padora Ne 5 o reme
"IIpuroToBiIEeHUE PACTBOPOB C OIPEIEIEHHON
MacCCOBOM J0JIel pacCTBOPEHHOTO

51 BemiecTBa. [ [purorosienne pacTBOpoB ¢
OIPEIEIEHHON MOJIIPHOM KOHLIEHTpALMEN
pacTBOpEHHOrO BeniecTra'

52 BriunciieHus ¢ UCIIOJIBE30BaHUEM ITOHATHS
«MaccoBasi J10JIs1 BEIIeCTBA B PACTBOPE»
BriunciieHus ¢ UCIIOJIBE30BaHUEM ITOHATHS

53 «MOJISIpHAsT KOHIIEHTPAIUS PACTBOPEHHOTO
BEIIECTBAY

54 BriunciieHus ¢ HCIIOJIBE30BaHUEM ITOHATHS
«MaccoBasi J0J1s1 BEIIECTBA B paCTBOPE
Boruricnenus ¢ UCTIONb30BAaHUEM MTOHATHS

55 «MOJISIpHAsI KOHIIEHTpAIUs PACTBOPEHHOTO
BEIIECTBA»

Brruucnenus ¢ ucnosib3oBaHueM rpadukoB

56 PacTBOPUMOCTH JJISI PACYETOB
pacTBOPUMOCTH BELLECTB

57 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI
KonTponbnas padota Ne 3 o reme

58 " "

Bonopoa. Boxa. PactBopbl. OcHOBaHus

59 Oxkcuppl: cocTaB, KiaccupuKanus,
TPUBHUAJIBHBIC HA3BAHUA

60 [TonyyeHnne u XUMHUYECKUE CBOMCTBA OKCHIOB




Ilonstue o THUAPOKCHUAAX — OCHOBAHUAX U

61 KHCJIOPO/ICOIEPIKAIIUX KHCIOTaxX

62 dusnyueckue U XUMUYECKHEe CBOWCTBA KHCIIOT

63 [Moydenue kucnot

64 Knaccudukanust ocHoBaHUiA

65 [Iénoun, UX CBOWCTBA U CIIOCOOBI MOTYYECHUS

66 HepacTBoprmbie OCHOBaHUS, HX CBOMCTBA U
CHoCOOBI MOJTYyYEHUS
[onsarue 06 aM(pOTEPHBIX THAPOKCUIAX:

67 XUMHYECKHE CBOMCTBA U MOJTyYCHHE.
[IprMeHeHne Ba)XKHEUIINX OCHOBAHUI

68 Counu: coctaB, kiaccuukanus, TpUBHATIbHbIE
Ha3BaHUA

69 dusnueckue U XMMHUYECKHUEe CBOMCTBA COJIEH.
[Tonyuenue conen

20 ['eneTnueckas cB3b MEX1y KilacCaMy
HEOPraHMYECKUX COCTUHEHUH
[IpakTuueckas padora Ne 6. Perenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME

1 «OCHOBHBIE KJIACCHl HEOPTAaHUMYECKHIX
COECTUHEHUI)
KonTtponbHas padora Ne 4 o teme

72 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"




DJeMeHTHI, KOTOpbIe 00pa3yloT aMmpoTepHbIE

3 OKCHU/IbI ¥ TUJPOKCHIBI

24 Ilepuoanueckuit 3akoH. OTKpBITHE
[lepuoauueckoro 3akoHa

75 [lepuoas! u rpymnb

76 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB

77 N3oTOombI Kak pa3HOBUIHOCTH aTOMOB
XHMUYECKOIr'0 3JICMECHTA

-8 DJIEKTPOHHBIE KOHUTYypaluu Hu
anekTpoHHorpaduueckre GopMyIbl aTOMOB
CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB

79 nepBbiX 20 XUMUYECKHUX JIIEMEHTOB
ITepuonnueckont cucremsl .. Menneneena
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

80 aTOMOB XMMUYECKHX DJIEMCHTOB,
METaUINYECKUX M HEMETAJJINUYECKUX CBOUCTB
0 TPYIIaM U Nepuoaam
HN3Menenne cCBONCTB coeIMHEHNH

81 XUMHUYECKHUX AJIEMEHTOB B TIEPHOJIAX U
rpyrmax
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

82 ero noJioxkeHuro B [lepronnueckoit cucreme

JI.1. MenneneeBa




3nauenue [lepuoanyeckoro 3akoHa u

83 [lepronnveckoil cuCcTeMbl XUMHYECKUX
HJIEMEHTOB JUIS Pa3BUTHS HAYKH U TPAKTUKU

Y DJIEKTPOOTPUIIATEITLHOCTh XUMHUYECKIX
HIIEMEHTOB

85 KoBanenTHast mosnsipaas CBs3b

86 KoBasieHTHast HEMOJIsIpHAs CBS3b

87 WNonnas cBs3p

88 DJEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI
BEIIIECTB

89 Kpucrammmaeckue u amop(dHbIE BelecTBa

90 THUIBI KPUCTAIVITMYECKUX PEHIETOK U UX
XapaKTEPUCTHUKU
[IpuunHbI MHOrOOOpa3us BEUIECTB,

91 3aBHCHMOCTh CBOMCTB BEIIECTB OT COCTaBa U
CTPOCHUS

92 CreneHb OKUCIICHHS

93 OKHCIUATENBHO-BOCCTAHOBUTEIBHBIC PEAKIINN

a1 XUMHUECKUE 3JIEMEHTBl — OKUCIUTENN U
BOCCTAHOBUTENN
CocraBieHne ypaBHEHUN

95 OKHCITUTEIIbHOBOCCTAHOBHUTEIBHBIX PEaKIuii,

MCTO/[ SJICKTPOHHOT' O Oayranca




Brpruucnenus no ypaBHEHUSIM XUMHUYECKOU
peaKLuy: KOJINYECTBA BEIECTBa, 00BbEMA,

96 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHToB WK
MPOJYKTOB PEAKIIUU
Brruucnenus npocteiieid MoJeKyJISpHOM
97 (dbopMyIIbI BEIIECTBA MO U3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB
98 O06001IeHne u cucTeMaTu3alus 3HaHUK 1
KonTtponsnast padora Ne 5 o teme
99 nC " 1 1
TpoeHHe aToMa. XUMHUYECKas CBS3b
100 PesepBHblIit ypok 1
101 PesepBHbIil ypok 1
102 PesepBHbIil ypok 1
OBLIEE KOJIMYECTBO YACOB I1O0
[MPOTPAMME 102 5 4
9 KIIACC
KounuectBo yacos JJIeKTPOHHBIE
Ne Jara uuppoBbIe
wn Tema ypoka Beero Konrtpoabubie | I[lpakTnueckue w3yyennsi | 00pasoBaTebHbIe
padoThbI padoTbI pecypesI
1 CtpoeHnue aToMOB 1




IlocnenoBaTeabHOCTD 3aII0OTHECHUS

2 INEKTPOHHBIX OpOUTAICH ATOMOB MaJIBIX
MEPUOJIOB

3 OCOOCHHOCTH  3alOJHEHUSI DJIEKTPOHHBIX
opOuTaneii aToMOB OOJIBLINX IEPHUOIOB

4 CreneHb OKUCIEHUS U BaJICHTHOCTD

5 Buipl xumMuuecKon cBs3U
OOMEHHBIHN ¥ TOHOPHO-aKIIEITOPHBIH
MEXaHH3M 00pa30BaHUs KOBAJICHTHON

6 CBA3U. MeXMOJeKyIsIpHbIE
B3aUMOJCICTBUSA
THUIBI KPUCTAIIINYECKUX PELIETOK,

7 0COOEHHOCTH CTPOCHHUS KPUCTAIITHIECKIX
pemeToK
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIIA

8 KPUCTAJUIMYECKON PELIETKU U BUJIA
XUMHUYECKOH CBSA3U

9 Kiaccudukanmss XuMruaecKux peakiui mo
pa3IUYHBIM MPU3HAKAM

10 OHepreTuka XUMUYECKUX PEaKLIN.
TennoBoii 3QPeKT XUMUIECKOIN peaKIuu

11 3akoH ['ecca u ero cneacTBus




12

Breraucnenus 1o TCPMOXUMHUYICCKOMY
YPaBHEHHIO PEAKIMH: TEIIOBOTO 3(dexra
XUMHUYECKON PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIICro HiIH
00pa30BaBIIETOCS BEIIECTBA

13

[TonsiTHE O CKOPOCTH XMMHUYECKOU
peaKyy. 3aKOH JEHCTBYIOINX MaccC

14

Oneprus aktuBauuu. [loHsTue o karanuse.
®depmeHThl. UTHTHOUTOPBI.

15

@akTOpBI, BIUAIOIIKNE HA CKOPOCTh
XMMHYECKON peakiuu

16

ITorsATHE O XUMHYIECKOM paBHOBECHUU,
npuHuun Jle Hlatense

17

cI)a.I(TOpI)I, BJIMAOIIKUEC HA COCTOAHUC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
MMPOTCKAHUS XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B
PAa3JIMIHBIX YCIIOBUAX

18

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

BaxHbie okuCIUTENN U BOCCTAHOBUTEIH.
[Tepmanranat kanus




[Tpaktuyeckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 3374 110 TeMe

20 «OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIE
peaxIm»
Kontponbnas padorta Ne 1 o teme

21 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIIUii»

22 DNEKTPOIUTHI U HEITEKTPOIUTHI

23 Teopust MEKTPOTUTHICCKON JTHCCOIHAIIH

” DNEeKTPOIUTUYECKAs AUCCOLUALINS KUCIIOT,
OCHOBAaHUH U COJIEH

25 Peakuuu nonsoro ooMeHa
CBolicTBa KMCJIOT, OCHOBAHHI U COJIEH B

26 CBETE TPEICTaBICHUI 00
ANEKTPOIIUTUYECKON TUCCOLMALIUU

27 KavecTBeHHBIE peakiiuy Ha MOHBI
[IpakTnueckas padbora Ne 2. Pemenue

28 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLHALIMS

29 I'mpponus conent

30 Wonnble ypaBHEHUS THIPOIN3A COJIEH
ITpakTuyeckas padora Ne 3. Pemenue

31 AKCIIEPUMEHTAJILHBIX 3aa4 110 TeMe

«I'maponus coneinn




Kontponbnas padota Ne 2 o teme

32 "DNeKTPOIUTHYECKAsT JUCCOLIUALIHS.
XHUMHUYECKUE Peakiuu B pacTBopax"

33 OO01mas xapakTepruCcTHKa HEMETaNIOB

34 OO01mmas xapakTeprcTHKa raJIOTeHOB

35 XUMHUECKUE CBOICTBA T'aJIOTCHOB.
XUMHUECKUE CBOICTBA XJlopa

36 Xnoposogopon. ColsiHast KHCTIOTa

37 [ToHsATHE O KUCIOPOICOACPKALITIX
KHCJIOTaX XJIOpa U MX COJIAX

38 OO1as xapakTepuCcTUKa SJIEMEHTOB
VIArpynmst

39 CrtpoeHue u CBOMCTBA IIPOCTOTO BEIIECTBA
cepbl. AJUIOTPOITHbIE MOIU(DUKAIIH CEPBI

10 CepoBosiopoJi, cTpoeHue, GU3nIecKue 1
XUMHYECKHE CBOICTBA

41 Oxkcunpl cepbl

42 CepHucTast KUCIIOTa U €€ COJH.

43 Cepnas kuciora 1 €e coiu

A4 [TpoMbIIIEHHOE TTOTYYE€HHUE CEPHOM

KHCJIOTBI




Haxoxnenue cepbl 1 €€ COEIMHEHUN B

45 npupoie. XUMUIECKOE 3arps3HEHHE
OKpY>Karollen Cpeibl COEUHEHUSIMHU CEPhI
Brruucnenus maccoBoi (00bEMHOM) 1051H
(%) BBIXOJa IPOJIYKTA PEAKIIMHU T10

46 M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOYKTA PEaKIun

47 OOm1ast xapaKTepUCTHKA IEMEHTOB VA -
TPYIIIIBI

18 A30T, pacIpoCTpaHEHUE B PUPO/IE,
(du3nyecKre U XUMUICCKIE CBOHCTBA
AMMUaK, ero GU3HYECKUe ¥ XUMUICCKHEC

49 CBOMCTBA

50 Conu ammoHUS

51 Oxcunst azota (I, I, 111, IV, V)

52 A3oTHuCTas KUCIOTa. A30THAs KUCIOTa
Hurtpatel u HUTpUTBEL. XMMHYECKOE

53 3arpsi3HEHUE OKPYKAIOIIEH cpeabl
COCTMHEHUSIMH a30Ta

” dochop, anmnorpomnHbie MOAUGUKALINN
docdopa

- Oxcunst hocdopa (111, V) u pochopnas

KHCJI0Ta




Yriepon, ero aJutoTPOHbIE MOAUPUKAIIUN

56 U CBOMCTBA

o7 VYronbHasg KUCIOTa U €€ COU
[TepBoHayabHEBIE TOHATHUS 00

58 OpraHUYEeCKUX BEUIECTBAX KaK O
COCJIMHEHUSIX YTIIepo/ia
[ToHsITHE O OMOIOTHYECKU BaXKHBIX

59 OpPraHUYECKUX BEIIECTBAX — KHUPAX,
Oenkax M yriaeBojaax

60 Kpemnunid, ero ¢puzndeckne 1 XUMHUECKUE
CBOICTBA

61 Oxcun kpemuust (IV), kpemHueBas
KHCJIOTA, CUJIUKAThI

62 Bbop. bopnast kucnora
ITpakTruyeckas pabora Ne7. Pemenne
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME

63 «BaxHeumme HeMeTaJuIbl U UX
COEJIMHEHU S

64 Brruncnenus maccrl (00b€Ma; H.Y.)

MPOJYKTa PEaKkiuy Mo JAaHHON Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIepIKAIIEeTo OTPeICIEHHYIO MaCCOBYIO
JIOJTEO TIPUMECEH




Kontponbnas padota Ne 3 o reme

65 «BaxHelne HeMeTaJlulbl U UX
COETUHEHUS.
OO01mmas xapakTepuCcCTHKa XUMUIECKUX

66 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
nonoxxenus B [ICXD JI.U. Menaeneena

67 Mertamner A- u b-rpynn
Meramndeckast CBsI3b U METAJLTHUECKAst
KpUCTaJUTNYecKask peméTka. 3aBUCUMOCTb

68 (U3NIECKUX CBOMCTB METAJIOB OT
CTPOCHUS KPUCTAILIIOB

69 O011e XUMHUYECKHE CBOMCTBA METAILIOB

-0 OO6mme crmocoOb! MOTYyYEHUsT METAJUIOB,
Metaiyprusi. CruiaBbl
DJEeKTPOIN3 PacIsIaBOB U PACTBOPOB COJIEH

71 KaK OJIMH M3 CII0COOOB MOITy4EHUs
METaJJIOB

2 Brruncnenus mo ypaBHEHUSIM dIIEKTPOITU3a
pacriaBoB U pacTBOPOB BEIIECTB

73 [TonsiTHE O KOPPO3UH METAIIOB
Beruucnenus cocraBa cmecen ¢

74 UCTOJIb30BAHUEM PEILICHHS CUCTEM

ypaBHEHUH

75

Paznuynble THIBI BEIYUCIIEHUN 11O




YPaBHEHUSAM XUMUYECKUX PEAKLUN

76 Merambl A-rpynn. lllenounbsie MeTamibl

- Haxoxnenue B npupone. CoiicTBa
LIEJIOYHBIX METAJIJIOB

78 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

79 IlerouHO3EMENbHBIC METAILIBI

80 Baxueiimme coenHeHus KaabIus,
CBOICTBa, MPUMEHEHUE

81 AnroMuHU

8 AMdoTepHbIE CBOMCTBA OKCHIA U
THIPOKCH/IAa ATFOMUHHUS

83 OO6mas xapakTeprcThKa MeTauioB brpynn
(MOGOYHBIX MOATPYTII)

a4 IlepBoHauabHBIE IPEACTABICHUS O
KOMIIJIEKCHBIX COETUHEHUSAX

85 Menpb u cepedpo

86 [IpencraBnenust 06 aMMHAYHBIX
KOMIUIeKcax cepedpa u Meau

87 [uak

88 AMpoTepHbIe CBOIICTBA OKCHJIA U

TUJIPOKCH/IA IIMHKA

89

Kemnezo




Oxcuppl, ruIpokcu bl U conu xenesa (1) u

90 xenesa (111)

91 UyryH u cTaib — CILIaBHI JKele3a

92 [IpakTrueckas padota Ne 9. Permenue
AKCIIEPUMEHTAJBLHBIX 3a7a4 110 TeMe
«BaxxkHel1e MeTasibl U UX COSTUHEHUS

- Paznuynbie TUMBI BEIYMCICHU TTO
YPaBHEHUSAM XUMHUYECKHUX PEaKIUii

Y KonTtponsHast padora Ne 4 o teme
«BaxxkHel1e MeTasibl U UX COSTUHEHUS

a5 XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'maponus conen
CBolicTBa KHCJIOT, OCHOBAHUM M COJICH B

96 CBETe MpeJCTaBICHUN 00
INEKTPOIIUTUYECKON TUCCOLMALIUT

o7 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peaxkuuu. JINEeKTPOIIn3.
[TpakTiueckas padota Ne 10. Pemenue

08 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
«XHMMHUYECKNE PEAKIITUI

99 PesepBHblil ypok

100 PezepBHblil ypok

101 PesepBHblil ypok




102 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10

[TPOIPAMME 102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YYHEHUKA

» Xumusi: 8-i Kiacc: yriyOJeHHbIN YpOBEHB: yueOHUK; 1-¢ n3manue, 8 kinacc/
["a6puensn O.C., Octpoymos U.T"., CnaakoB C.A. AKiMoHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue

» Xumus: 9-ii kiacc: yriyOJieHHBIN YpOBEHB: yueOHUK; 1-¢ n3manue, 9 xmacc/
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

JInana YMK, cepus
Xumus. ['adbpuenss O. C., Octpoymon U. I'., Cnaaxos C. (8-9) (YrinyOneHHbI)
Onucanne

Meroandeckoe mocobue pazpadborano k YMK yrmy6nénnoro ypoBHst st 8—9
KJIACCOB KOJUIEKTHBA aBTOPOB 107 pykoBoACcTBOM mpodeccopa O. C. 'abpuensiHa.
CtpykTypa u couepxaHue padodeil mporpaMMbl COOTBETCTBYIOT TPEOOBAHHSIM
deneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO CTAaHAAPTa OCHOBHOTO
obmrero oopazoBanwms, yTBepka¢HHOTO [Iprkazom MUHHCTEPCTBA MPOCBEIICHUS

Poccutiickoit @eaepanmu Ne 287 ot 31.05.2021 r. [Tocobue aapeco...



U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET https://prosv.ru/product/himiya-8-9-klassi-uglublyonnii-uroven-
metodicheskierekomendatsii-i-rabochaya-programma02/?utm_source=yandex.ru

utm_medium=organic utm_campaign=yandex.ru utm_referrer=yandex.ru
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