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1. QenepanbHas pabouas nporpaMMa 1o Yyd4eOHOMY mpenMery «XUMHS»
(yrinyOneHHbIH ypoBeHb) (mpeamerHas o0nacTh «EcTecTBEHHO-HAaydHBIE MpPEIMEThI») (nanee
COOTBETCTBEHHO - IporpaMma IO XHMHH, XHUMHS) BKIIOYAET IOSCHUTENIBHYIO 3alHUCKY,
coJiepKaHue 00y4YeHus, INTAHUPYEMbIE PE3YJIbTAaThl OCBOCHHUS IPOTPAMMBI 110 XUMHH.

2. [TosicuutenpHas 3amucka.
[IporpamMMa 1Mo XMMHHM OCHOBHOTO 00Iero oopasoBanusi (yriyOJaEHHBIH ypOBEHB) COCTaBJICHA
Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHUS OCHOBHOW 0O0pa3oBaTelIbHOW MPOTrpamMMbl
OCHOBHOTO o0miero obpazoBanus, npenactaBieHHbIX B PI'OC 00O, ¢ ydyerom ¢enepanbHON
paboueii MporpaMMbl BOCTIUTAHUSI.
[TporpaMMa 1no xumuM pa3paboTaHa C LEJIbI0 OKa3aHUS METOAWYECKOW MOMOIIM YYMUTEIIO B
co3aHuu paboydel MporpaMMel 1o y4eOHOMY MPEAMETY.
[TporpammMa 1o XxuMuu Ja€T MPEACTABICHUE O IEIAX, 00Iel cTpaTeruu 00y4eHHsl, BOCHUTAHUS
U pa3BUTHS OOYyYaIOIIUXCS CpEACTBAMH Yy4YeOHOTO MpEIMETa, OINpeneisieT o0s3aTeabHoe
MpEeIMETHOE COAepkKaHKe, ero CTPYKTYpy MO paslielaM M TeMmaM, paclpelie]ieHHe Mo Kiaccam,
PEKOMEHAYEMYIO IOCIEO0BATEIbHOCTh M3YyYEHUS XUMHUHM C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs. B mporpamMmme mo XMMHW yYUTHIBAIOTCSI BO3MOXKHOCTH YUeOHOTO TpeaMeTa B
peanuzanuu TpeOOBaHM K MIIAHUPYEMBIM JTMYHOCTHBIM, METAIIPEIMETHBIM U TpeIMETHBIM
pe3yibTaraM o0ydeHus
U B (OPMUPOBAHUU OCHOBHBIX BUOB Yy4e€OHO-IIO3HABATEIbHOU AESITEILHOCTH OOYUYaIOIIErocs
10 OCBOCHUIO Y4€OHOT0 COIepKAHMUSL.
M3ydyeHre XuUMUU Ha YPOBHE OCHOBHOIO OOINEro o0O0pa3oBaHUS OPHEHTUPOBAHO Ha
OOMIEKYIbTYpHYIO  TOATOTOBKY, HEOOXOAMMYIO JUII  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, PAa3BUTH HHTEUIEKTYaJIbHBIX CHOCOOHOCTEH M HWHTEpEecOB OOyyarommxcs, Ha
MPOJIOJDKCHUE 0OYYCHHUS Ha YPOBHE CPETHET0 00IIEero o0pa3oBaHMsL.
3HaHME XHMHUU CIY’)KUT OCHOBOM i (OPMUPOBAHHUS MHUPOBO33PEHUS OOYYArOMIErocs, €ro
NPEeCTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUECH
NpEeJCTaBICHUS O IPEBPAILEHHUSIX YHEPTUHU U BEUIECTB B MPUPOJIE, O MYTAX PeIIeHHs IN100aTbHbIX
npoOjeM  yCTOMYMBOTO  pPa3BUTHUSI  YEJIOBEYECTBA -  CBHIPhEBOM,  DHEPreTHYECKOM,
IPO/JIOBOJILCTBEHHOW  MpoOieM, MpoOJeMbl  SKOJIOTHYECKOHM  0e30MacHOCTH, MpolieM
3/1paBOOXPaHEHUS.
N3yyenue xumuu:
CHOCOOCTBYET peanu3alil BO3MOXKHOCTEH MJii camMopa3BUTUS U (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH 00Y4JarOUINXCs, UX 001IeH U GyHKIIMOHANBHON IPaMOTHOCTH;
BHOCUT BKJaJ B (OPMHUpPOBAaHME MBILIUIEHUS W TBOPYECKHUX CIOCOOHOCTEW 0O0ydarommxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;
3HAKOMHUT CO CNEUU(PUKOW HAyyHOTO MBIILIEHUS, 3aKJIaJbIBA€T OCHOBBI IPEICTaBICHUN O
€IMHCTBE MPUPOABI U YEJIOBEKa, SABJSETCS KIIOYEBBIM ATANOM B (POPMUPOBAHUU €CTECTBEHHO-
HAyYHOU rPaMOTHOCTH O0yYarOLIUXCs;
CHocoOCTBYeT (POPMHUPOBAHUIO 1IEHHOCTHOT'O OTHOILEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 00pa3oBaHHe 00Yy4arOIIUXCS.
JlanHple HampaBieHHS B OOYYEHHHM XHMUH OO0ECleYMBAIOTCA CHEIU(UKON CcoJepKaHus
npeaMeTa, KOTOPbIM SIBISEeTCS MEeAarornyecky aJanTHPOBAHHBIM OTPaXEHHUEM OIPENEICHHOTO
JTamna pa3BUTHUSI XUMHUH.
VYrnyOnéHHblid Kypc XHUMHH OCHOBHOT'O OOIIEro oOpa30BaHUsS OPHUEHTHUPOBAH HAa OCBOCHUE
00y4aromyUMHUCS CUCTEMbI MEPBOHAYANBHBIX MOHATHH XMMUHU, OCHOB HEOPraHWYECKON XUMHH,
OCHOBOIIOJIATAIOIINX TPEACTABICHUN OOIIeH XWUMHUHW ¥ OTICIBHBIX 3HAYUMBIX TOHSATUH
OpraHMYECKON XUMHHU.
CrtpykTypa cofepxaHusl IpOrpaMMBbl 10 XUMHH c(pOpMHUpOBaHA HA OCHOBE CUCTEMHOT'O MOJIX0/1a
K €€ n3ydeHuro. CozeprkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHATHI O XMMHUYECKOM JJIEMEHTE U
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BEIIECTBE M CHUCTEMBl MOHATUN O XUMHUYecKoi peakuuu. OOe 3TH CHCTEMbl OPraHU30BaHbI 110
MNPUHIMUITY TOCJIEI0BATEILHOIO Pa3BUTHUsI 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEICTaBICHUN
pPa3HOro YpPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUU KAaK OCHOBBI BCETO €CTECTBO3HAHMUS;

ITepuonnueckoro 3akoHa /.M. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHS O CTPOCHHH aTOMa U XUMUYECKOM CBSA3H;

MPEJICTaBICHUI 00 NEKTPOIUTUYECKOM TUCCOLMAIINY BEIIECTB B PACTBOPAX;

0 XUMHUYECKOW KUHETUKE U TEPMOIMHAMHUKE.

B ocHOBy TeopeTMuecKMX 3HAHUN TIOJOKEHBl HSMIUPHYECKU TMOJyYEHHBIE (DAKTHI
TeopeTnueckne 3HaHMS Pa3BUBAIOTCS IOCIIEOBATEIBHO OT OJHOIO YpPOBHS K Jpyromy H
o0ecreunBarOT 00y4YaIOIUMCSl BOBMOXHOCTh OOBSCHATH U IPOTHO3UPOBATH CBOMCTBA, CTPOCHUE
¥ 00JIaCTH MPAKTUYECKOTO MPUMEHEHUS H3y4aeMbIX BEILIECTB.

OcBoeHue coaepkaHusl MPOrpaMMbl IO XUMUH MPOUCXOJIUT C UCIOIb30BAaHUEM 3HAHUM U3 paHee
U3YYEHHBIX Y4YEOHBIX TIPEAMETOB: OKPYXKAOMUH Mup, Ouonorus, (¢u3uMKa, MareMaTHKa,
reorpadusi, TEXHOJIOTHsI, UCTOPHSL.

[IporpaMmma ocHOBHOro oOmiero o0Opa3oBaHuss 1O XHUMUU (YIJIyOJNEHHBI  ypOBEHB)
OpUEHTHpPOBaHA Ha cOXpaHeHUE (yHIAMEHTAILHOTO XapakTepa o00pa3oBaHUs, CHEHUPHUKU
ydyeOHOTO TmpeaMera U OOecredeHWe YCIemHOro oOydeHHs Ha CIEAYIoNeM YpOBHE
oOpa3oBanus. B mporpamme MO XUMUU peanu3yeTcsl pa3BUBAIOIas W MpaKTUYecKas
HANpaBJICHHOCTh OOY4YEeHUs XMMUH, IuddepeHnuanns o0ydeHus, BKIOYaomas npouibHyo
MOJATOTOBKY OOYyYaromMxcs U TMOCIEIyIoIlee CaMOoONpeaesieHne B BhIOOpe HampaBlieHUs
00y4eHHs B TPOPIILHBIX KJIACCAX.

Yrny0néHHOe U3ydYeHHE XHMHM CIOCOOCTBYET pealu3alud 3a1ad  npodeccruoHalbHON
OpUEHTAllMM W HaIlpaBJIEHO HA IMPEJOCTaBIECHUE BO3MOXXHOCTH KaXXJIOMY OOydaroleMycs
MPOSBUTH CBOM HHTEJUIEKTyallbHbIE M TBOPYECKHE CIOCOOHOCTH MpU H3YyYEHHH Y4eOHOTO
npeaMeTa, HEOOXOJHMMBIC JUIS TIPOJOJDKEHUsS 00pa3oBaHUS W JajbHEHIIEH TPYHOBOMN
JESTEIIbHOCTH.

[Iporpamma 1o xumum (yrayOn€HHBINM YpPOBEHB) TMpeIHAa3HAUYCHA [JI1 HCIOJb30BAaHUSI B
0o0pa3oBaTeNbHBIX  OpPraHU3alUAX, peaU3YIOIMX NOporpamMmbl AU QPEPEeHIINPOBAHHOTO
(yrnyon€éuHoro, mnpodUILHOTO) H3YYCHHUsS] OTICIBHBIX YYE€OHBIX TMPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHusl.

O6pa3oBarenbHble QYHKIIUU XUMUU, U3y4aeMOl Ha YIri1yOJIeHHOM

YpOBHE, pealu3yloTcs B mpolecce (HOpMUPOBAHHS 3HAHUM OCHOB XHMHYECKOM HAyKH Kak
00JaCcTH COBPEMEHHOI'O E€CTECTBO3HAHMS, O0JACTH MPAKTUYECKOW JEsTeIbHOCTH YelIOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. 3ajaya y4eOHOTO TpeaMeTa COCTOUT B
(GOpMHUPOBAHUH CHUCTEMBl XHMHUYECKHX 3HAHWUW - BaXXHEUIUX (HAaKTOB, MOHATHUM, 3aKOHOB W
TEOPETUYECKHUX MOJIOKEHUN, AOCTYMHBIX 000O0IIEHUN MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUS MPU U3YYCHUHU BEIIECTB U XUMUUYECKUX
peaxiui, dbopMupoBaHUU u pa3BUTUU MO3HABATENbHBIX

YMEHUU

U CIOCOOOB JEATENIbHOCTM W HX MPUMEHEHMH B Y4eOHO-TIO3HABATEIbHOM M  y4eOHO-
UCCIIE/I0BATEIbCKON JeATEIbHOCTH, OCBOCHUN IPAaBUJI O€30MacHOr0 0OpaIIeHNUs C BEIIECTBAMU B
MTOBCEJHEBHOM KU3HH.

Llenu u3ydeHHss XUMHM OTPAXKalOT HAMPABICHHOCTh OOy4YeHMsS Ha Pa3BUTHE U CaMOpPa3BUTHE
JUYHOCTH, (popMHUpOBaHHE €€ UHTEIJIEKTa U 0011el KyJIbTYpHI.

W3yueHne XMMHUN HAMIPaBJIEHO HA IOCTHUKEHUE CIEAYIOIUX Lenel: (opMUpoBaHUe
MHTEJUIEKTYAJIbHO PA3BUTON JTUYHOCTH, TOTOBOM

K CaM000pa30BaHMIO, COTPYIHUYECTBY, CaMOCTOSTEIbHOMY IMPHHITHIO PEIIEHHUH, CIIOCOOHOM
aJanTUPOBATHCSI K OBICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HH;

(dopMHpOBaHUE CUCTEMbl XUMUYECKHX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOM KapTHUHbI
MHUpa, KaK OCHOBBI JJIsi TOHUMAaHUS XUMHUYECKOW CTOPOHBI SIBIEHUN OKPY’KAIOLIEro MHpa,
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OCBOCHHME SI3bIKA HAYKH;

npuoOuieHne 0OydYalomMXCs K CaMOCTOSITENIbHOW IT03HABAaTENBbHOW M HMCCIIEI0BATENbCKOM
NEeSITEeIbHOCTH, K HAy4YHbIM METOJaM II03HaHus, (OPMHUpPOBAHHUE MOTHMBALMUM M Ppa3BUTHE
CIIOCOOHOCTEN K M3YUEHUIO XUMUH;

(dopmupoBanue oOuiel (GyHKIMOHAIBHOW U €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM UHCIIE
YMEHUH OOBSICHATH W OLICHUBATHh SIBICHUS OKPYXKAIOIIETO MHUpA, UCIOIb3Yys 3HAHUS U OIIBIT,
IOJy4eHHbIE IPU U3YyYEHUM XUMMHU, NPUMEHATh UX IPU PELICHUH NPOoOJieM B MOBCEIHEBHOU
YKU3HU U TPYJIOBOM €ATEIBHOCTH;

pasBUTHE y 00YYaIOLIMXCS MHTEpEca K N3YYEHUIO0 XUMUU U chepaM JesITeIbHOCTH, CBA3aHHBIM C
XUMHEH, MOTHBALIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPO(UIIS M HANPABICHHOCTU
JanpHeimero ooy4yeHus;

OCO3HAHHE IIEHHOCTHM XHMMUYECKUX 3HAHMW B JKU3HHM YEJIOBEKAa, IIOBBILIEHHE YPOBHS
9KOJIOTUYECKOH KyJIbTyphl, HENpUATHE JEHCTBUH, NMPUHOCIIIMX Bpel OKpYXawolell cpene u
3710pOBBIO JIIOCH;

npuoOpereHre OO0y4aroIMMUCS OIbITa CaMOIIO3HAHMsS, KIIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JUIsl pa3JIMYHbBIX BUJOB JIEATEIbHOCTH.

B 8 u 9 knaccax mo BbIOOpY 00pa3oBaTeibHON OpraHuM3aluy Ha YriayOJ€HHOE H3ydeHue
yueOHOro nmpenmMera «XuMus» MOXKeET ObITh 0TBefieHo no 102 yaca (3 yaca B Henemo) wiu 136
4yacoB (4 yaca B HEJIeJI0), TO €CTh 2 Yaca B HeJeo 3a cuét oos3arenbHor yactu OOIT OO0 u 1
- 2 yaca 3a cuét yactu OOII OO0, popMupyeMoil yuacTHUKaMH 00pa30BaTEIbHBIX OTHOILIEHUH.
Bcero 204 (272) yaca 3a 1Ba rojga o0y4ueHusl.

3. Cogepskanue 00yueHus B 8 Kiacce.
[lepBoHavaIbHBIE XUMUYECKUE TOHATHUA.
XuMus - BakHasg 00JaCTh €CTECTBO3HAHUS U MPAKTUYECKOM JIeATENbHOCTH yenoBeka. [Ipenmer
xumuH. Ponmb xumMum B XKu3HHM 4denoBeka. KpaTkue cBeneHuss 00 MCTOpHM BO3HUKHOBEHUS U
pa3BUTHS XUMUU. XUMHsSI B CHUCTeMe HayK. Tena u BemecTtBa. DU3MYECKHE U XUMHUYECKHE
CBOMCTBAa BEILIECTB. ArperatHble COCTOSHUA BewecTB. I[loHsATHE O TEopeTHueckux u
SMIMPUYECKUX METOJIaX IMO3HAHUS B €CTECTBEHHBIX Haykax. IIperncraBieHuss o HaydyHOM
MO3HAHUU Ha SMIIUPUYECKOM ypOBHE: HaOII0AeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHHE,
BbluncieHue. IlpencraBieHuss 0 HaAydyHOM MO3HAHUU Ha TEOPETUYECKOM YpOBHE: Hay4yHbIE
dakThl, mpobieMa, TUIOTe3a, TEOPHUs, 3aKOH.
S3b1k xumun. UCTOUYHUKH XUMUYECKON HH(OpMAITUH.
[TonsiTie o Meromax paboOThl € XHUMHUYECKUMHU BemecTBamu. OOOpyqoBaHHE HIKOJBHON
XUMUYecKor aboparopun. [IpaBuna 6e3omacHOro oOpamieHus ¢ BEIeCTBaMH U JIa0OpaTOPHBIM
o0opynoBaHUEM.
Yucteie BemiecTBa U cMecH. [IpupogHbie cMecu: BO3IyX, MPUPOAHBINA Ta3, HePTh, TPUPOTHBIC
BOJbl, TOPHBIE MOPOJbI W MHHEpanbl. [IOHATHE O TOMOIEHHBIX M TE€TEPOTCHHBIX CMECHX.
Crnoco0sI pazneneHust cmeceid. O4nCTKa BEIECTB.
BemectBa 1 XUMHUYECKUE PEAKUIUUA. ATOMBI U MOJEKYJIbl. XUMHUECKUE AIEMEHTbl. CHUMBOJIBI
XUMHUYECKHX 3JeMeHTOB. [IpocThie U ciokHble BemiecTBa. Metamibl U Hemetauibl. BelecTa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS.
Xumuyeckasi (popmysna. BareHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemecTB. OnpesieNieHre BaJICHTHOCTH 3JIEMEHTOB 110 (hopMysiaM OMHAPHBIX COETUHEHUIN
U cocTaBieHne (opMysl OMHAPHBIX COEAMHEHUN MO BAJIEHTHOCTU 3JIEMEHTOB. OTHOCHUTEIbHAs
aTomHasi macca. OTHOCUTENIbHAs MOJEKYJIsIpHas Macca. MaccoBast J0J11 XMMHUYECKOTO JIEMEHTa
B coenquHeHuu. Haxoxaenue npocreiiiieit popmysasl BelecTBa Mo MaCCOBBIM JIOJISIM AJIEMEHTOB.
KonuyectBo BemiectBa. Monbs. Monsipast Macca. B3auMocBsi3b KOJIMYECTBa, MAacChl W 4ucia
CTPYKTYpPHBIX €IMHHUII BemiecTBa. Pacuersl mo GpopmynamM XUMUYECKUX coeluHeHuil. MonspHas
Macca CMECH BellecTB. MosbHas 10J11 XUMUYECKOro 3JIeMEHTa B coennHeHuu. Haxoxnenue
npoctemen GopmMyIbl BEIIECTBA IO MOJIBHBIM JI0JISIM
AJIEMEHTOB.
Ouznyeckue MW XUMHUYECKHE SBJICHMS. XHUMHUECKas peakluuss U ee MPU3HAKHU. Y CIOBHS
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MIPOTEKAHUSI XUMUYECKUX PEaKLMii. 3aKOH COXPAHEHMS MAcChl BENIECTB. ATOMHO-MOJIEKYJISIpHAs
teopust. JKusHp u gnesarenbHocTs M.B. JlomoHocoBa. Xumuueckue ypaBHEHHs. Tumsl
XUMHYECKHX peakuui (COequHEHHs, pa3loKeHMs, 3aMmelleHus, oOmeHa). Pacuersl 1o
XUMUYECKUM YPaBHEHUSIM.
OKCIIEpUMEHTAIbHOE M3yYEHHE BEUIECTB U SIBICHUN. 3HAKOMCTBO C XMMHMUYECKOW MOCYAOH, C
npaBuUiIaMy paboThI B JIAOOPATOPUH M IIPHEMaMHU OOpPAICHHUs ¢ J1a00PaTOPHBIM 000PYI0OBAaHUEM.
W3ydenue u onrcanue GU3NYECKUX CBOICTB 00pa3l0B HEOPraHMUECKHUX BEIIECTB - METAILIOB U
HemertaiioB. HaOmronenue ¢usnueckux (riaBieHHe BOCKa, TassHUE JIba, paCTHpaHUE caxapa B
CTYIIKe, KUTICHHE M KOHJEHCAIUs BOJbl) U XUMHUECKUX (TOpEeHHE CBEUYH, MPOKaIMBAaHUE MEIHOM
IIPOBOJIOKH, B3aUMOJIEHCTBUE COABI WJIM MEJIA C COJITHOM KMCIO0TOH) siBIeHUi. O3HaKOMJIEHHE C
oOpa3iamu BelecTB KojaudecTBoM 1 Moinb. HaGmrogenue u onucanue MPU3HAKOB MPOTEKAHUS
XUMHUYECKMX peaklMi (pa3jloKeHHEe caxapa, B3aHMMOJECHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM
Oapusi, moixydyeHue M paszioxeHue ruapokcuna menu (M) mpu HarpeBaHuH, B3aUMOJICHCTBUE
xkene3a ¢ pactBopom coiu menu (II). M3yuenue cmocoGoB paszgeneHusi cMecei (¢ MOMOIIBI0
Maraura, GuiIbTpOBaHUE, BhIApUBaHUE, TUCTUIIALNA, XpoMaTorpadus), MpoBeIeHUE OUYUCTKU
noBapeHHOM conu. HabmroeHue ¥ onucaHue ONBITOB, WIIOCTPUPYIOLIUX 3aKOH COXPaHEHUS
Macchl.
Baxwuelime npencTaBuTeNId HEOPraHUYECKUX BEIIECTB.
[IpeacraBnenus o razax. Boznyx - cmech razo. CoctaB Bo3ayxa. 3akoH ABoraapo. MonsipHbIid
00BbEéM ra3oB. OTHOCUTENbHAS IJIOTHOCTH Ta30B. OlpeneraeHre OTHOCUTEIbHOW MOJIEKYIISIPHON
Macchl Ta3000pa3HOr0 BeIIeCTBA [0 M3BECTHOM OTHOCUTENBHON TIOTHOCTH. OOBEMHBIE
OTHOLIEHHUS ra30B MPU XUMUYECKUX PEaKLUsX.
Kucnopon - anemeHT 1 npoctoe BemiecTBo. Haxoxaenue kuciopoaa B npupoje, Gusndeckue u
XUMHYECKHE CBOICTBa (peakuuu TOpeHHs U okucieHus). [Iporecchl OKHCIEHUS B KUBOU
npupone. Okcupsl. [Ipumenenue kucnopoaa. CrnocoObl MOTyYeHHs KUCIOPOa B J1a0OpaTOPUU U
npomeinuieHHocTH. [lonartue o kartanuzarope. KpyroBopor kuciopona B mpupone. O30H -
aloTponHas MoauduKanus Kuciaopoga. O30HOBBIM CJIOH, €ro 3HAuYeHUE s HKUBBIX
opranu3MoB. Pa3pyiiieHne 030HOBOTO CIosl.
TennoBoil 3¢p¢dexkT XUMHUECKOW peakUud, TEPMOXUMHUYECKHE YpaBHEHHUS, OK30- H
SHAOTEpMUYECKUE peakuuu. TomnuBo. Mcnonp3oBaHue yrisi M MeTaHa B KayecTBE TOILUIMBA.
3arpsizHeHue Bozayxa. [Tonarue o mapHuKoBOM 3¢ dekTe.
Bogopon - anemeHT u mpocroe BemiecTBo. HaxoxkeHue Bojopojia B MpHUpoje, pU3NYecKue u
XMMHUYECKHE CBOICTBA, MPHUMEHEHHE, CHocoObl monaydyeHus. [loHATHE O KHUCIIOTaXx M COJIfX.
Hcnonp30BaHre BOOPOA B KaU€CTBE TOILJIMBA.
Bona. ®usnueckue cBoiictBa Boabl. Boma kak pactBopurtens. PactBopbl. HacbllieHHbIE U
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMocTh BemecTB B Bojae. DaxkTopel, BIMSIONIME Ha
pPacTBOPUMOCTh TBEPABIX M Tra3000pa3HbIX BemiecTB. CrnocoObl BBIPaXEHUS KOHLIEHTpPALUMH
pacTBOpPOB: MaccoBasi JIOJIsI PAcTBOPEHHOI'O BEIECTBA, MOJIsIpHas KoOHIeHTpauus. Pounb
pPacTBOPOB B IPUPOJE U B KU3HU YEIOBEKA.
Xumndeckue cBorcTBa Bobl. [lorstue 06 ocHoBanusx. [lonstue 06 naankaropax. Kpyrosopor
BOJIbI B IPUPOJIE. 3arpsi3sHEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOAHBIX BO.
Knaccudukanust nHeopranmveckux coenuHenuit. Oxcuael.  Kniaccudukamuss — OKCHIOB:
coneoOpa3ymoine (OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIC)
U HecojieoOpasywomue. MexayHapoaHas HOMEHKIATypa OKCHAOB. TpuBHallbHblE Ha3BaHUS
OKcU0B. PU3NUYECKHE U XapaKTEpHblE XMMHUYECKHE CBOMCTBA OKCHAOB (B3aMMOJIEHCTBHE C
BOJIOM, C KMCJIOTAMU U OCHOBAHUSIMH, C IpYTUMHU okcugamu). [Tomyuenue okcuios.
[TonsiTiE O THAPOKCUAAX - OCHOBAHUAX M KHUCIOPOACOAEpXKAIIUX KHUCIOTax. KucioTsl.
Knaccudukanusa kucnor. MexayHapoaHass HOMEHKJIATypa U TPUBHAJIbHBIE Ha3BaHUS KHUCIOT.
®u3nyecKkue M XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMOJICHCTBUE C METaIaMU, C OKCHIaMH
METaJIJIOB, OCHOBaHUSIMH U cosisiMu). Pan aktuBHoctu metayuioB H.H. bekerosa. Ilomyuenue
KHca0T. KnuciaoTel B npupose, NpUMEHEHNE BaKHENIINX KUCIIOT.
OcHoBanus. Knaccudukanuss OCHOBaHUWI: IIEJTIOYM W HEPACTBOPUMBIE  OCHOBAHUSA.



MexnyHapoaHasi HOMEHKJIaTypa OCHOBaHUMW. TpuBHalibHbIE Ha3BaHWs OCHOBaHUWH. Illemoun, nx
CBOWCTBA (B3aMMOJICHCTBHE C KHCIOTHBIMH OKCHAAMH, KHCIOTaMH U COJISIMH) U CIIOCOOBI
nosyueHusi. HepacTBoprMble OCHOBaHHUS, UX CBOMCTBA (B3aUMOJICHCTBUE

C KHCIIOTaMH) M criocoObl monydenus. AMporepHocTs. [Tonsarue 06 ampoTepHBIX THAPOKCHAAX
(Ha mpuMepe TUAPOKCHUIOB IIMHKA U aJIOMUHUS): XMMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C
KHUCJIOTaMU U I1IE€JI0YaMH) U MOJIyYEHHUE.

Conu (cpeanue, KuUCHble, OCHOBHBIC, [BOIHBbIC). MexXIyHapo/aHas HOMEHKIATypa CoJiei.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapAaKTEPHbIE XMMUYECKUE CBOMCTBA HA IPUMEpE
cpennux coneit. [Tonyyenue cosen.

I'eneTnyeckas CBsI3b MEXAY KJacCaMU HEOPraHUYECKUX COEUHEHUM. DKCIIEpUMEHTAIbHOE
M3y4YEHUE BEUIECTB U SIBJIICHUI: KOJIMYECTBEHHOE ONPEIEICHUE COIepKaHUsI KHCIIOPOJa B
BO3/yX€; NOJy4YeHne, coOupaHue, pacro3HaBaHHE U H3yYeHNE CBOMCTB KHCIOPO/a; HaOII0ICHHE
B3aUMO/ICHCTBUS BEILIECTB C KMUCIOPOJOM U YCIOBUI BOBHUKHOBEHHUS U MIPEKPALICHUS TOPEHUS,;
O3HAKOMJICHHE C 00pa3iaMy OKCHJIOB U OIMCAHHUE UX CBOWCTB;

noJjlyueHue, coonpanue, pacro3HaBaHle U U3y4YE€HUE CBOMCTB BOJopo/ia (ropeHue);
B3aUMOJICUCTBUE BOOpoIa ¢ okcuaom meau (MN);

HCCJIEI0BAHNE 0COOEHHOCTEH pPacTBOpEHUS BEILECTB c
pa3IMYHON

PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
MPUTOTOBJIEHUE PACTBOPOB C OMNPENEICHHON MOJSPHOM KOHLEHTpaUueld pacTBOPEHHOIO
BEILECTBA,

B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KAJbIIHEM); OTPEeNIEHUE PAaCTBOPOB KUCIOT U
11eJI04el C MOMOILBIO HHIUKATOPOB; UCCIIEJOBaHUE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB
pa3IMYHBIX KJIACCOB; U3y4YeHHe B3auMoeicTBus okcuaa meau (II) ¢ pactBopom cepHoii
KMCJIOTBI, KUCJIOT C METAJUIAMH, PEAKLIUA HEUTpaIU3aLlnu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METala JPYrMM M3 pacTBOpa
COJIH;

B3aMMOJIEICTBHE THAPOKCUAA INHKA C PACTBOPAMHU KHCJIOT U IIEJIOUEH; PELICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TeMe «OCHOBHbIE KJIaCChl HEOPTaHUYECKUX COETMHEHUI.
Ilepuoanueckuii 3akoH u Ilepronnueckas cucreMa xumudeckux siueMeHToB .M. Menneneesa.
Crpoenue aToMoB. Xumuueckas cBa3b. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIHH.

[TepBble MOMBITKH KiIacCU(UKALMU XUMHUECKUX 3J1eMeHTOB. [loHATHE 0 rpynmax (cemeilcTBax)
CXOJIHBIX JJIEMEHTOB: MIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX METaluIaX, TraJoreHax, WHEPTHBIX
(6maropoAHbIX) razax. DJIeMeHThl, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI M THAPOKCUIBI.
[lepuoanueckuii 3akoH. OrtkpbiTHe Ilepuonnueckoro 3akona. Ilepuoaunueckas cucrema
xumuyeckux snemeHtoB J[.M. MenneneeBa. KopoTkonepnoaHas u ATMHHONEPHOAHAS (HOPMBI
tabnuiel «llepuoguyeckas cucremMa xumudeckux sneMeHToB .M. MenneneeBay. [lepuonbr u
rpynsl (A- u b-rpynmst).

Crpoenue aromoB. CoctaB aToMHbIX sdnep. W3oromsl. PaauoakTHBHOCTb. JEKTPOHBI.
DneKkTpoHHAash OpOUTalb. DHEPreTHYecKue yYpOBHH M IMOMYpPOBHH aroma: S-, p-, d-opOutainm.
ONeKTpOHHbIE KOH(MUTYpalli W 3JIEKTpOHHO-Tpaduueckue (opmynsl aTtoMoB. PDuznueckuit
CMBICI NOPSIIKOBOIO HOMEpa, HOMEpa MepuoJa U Ipynnsl daeMeHTa. CTpoeHue 3IEKTPOHHBIX
obonouek aroMoB TepBbIX 20 xumuueckux dnemeHToB llepmommueckoit cucremsr JI.U.
Meneneesa: pacrpenesieHue dIEKTPOHOB
[0 DHEPreTUYECKUM  YpOBHSM, TMOAYPOBHAM U  opOutamsiM. @Du3andyeckuil  CMBbICT
Ilepnoanueckoro 3aKoHa.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XHUMHYECKHX JJIEMEHTOB, METALINYECKHX U
HEMETAJUIMYECKUX CBOMCTB I10 IpyMmaM U neprojam. MzMeHeHne KMCIOTHO-OCHOBHBIX CBOWMCTB
COEIMHEHUN XMMHMYECKUX 3JIEMEHTOB B NEpUOAAX W Ipymnmax. XapaKTEePUCTHKAa XUMHUYECKOTO
AJIEMEHTA I10 ero NnouoxeHuro B Ilepuonnueckon cucreme JI.11. Menneneesa.

3unauenue [lepuonnyeckoro 3akoHa u Ilepuognueckoil cUCTeMbl XUMUYECKUX 3JIEMEHTOB IS
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pa3BUTHSA HayKu U npakTuku. /.. MeHneneeB - ydeHbIN U rpak JaHUH.
ONEKTPOOTPULIATEIBHOCT XMMHUECKUX 3JIEMEHTOB. XHMMHMUEcKas CBs3b. BUABI XMMHUYECKON
CBA3M: KOBAJICHTHAs IIOJSIPHAs CBsA3b, KOBAICHTHAs HENOJSIPHAs CBA3b, WOHHAsA CBS3b.
Mexanu3aMbl 00pa3oBaHUs KOBAJICHTHOW M HMOHHON CBSI3U. ODJEKTPOHHBIE U CTPYKTypHBIC
(dopmyibl BemecTB. KaTHOHBI U aHHOHBI.

Kpucrannuueckue u amopdHbIe BemecTBa. THUITBI KPUCTAIUIMYECKUX PEIIETOK:

MOHHAsl, aTOMHAs1, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucieHus. OnpeneneHue CTETEeHEH OKUCIEHUS aTOMOB B OMHAPHBIX COCAMHEHUSX.
OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE peakuuu. IIpomeccsl OKHUCIIEHHS U BOCCTAHOBJICHUS.
Oxucoutenn u  BoccraHoBUTENU. (CoOCTaBIEHME YpPaBHEHMM IPOCTBIX  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA M PACCTAaHOBKA B HUX KO3(DPUIMEHTOB METOJIOM 3JIEKTPOHHOI'O
Oananca.

OKCIEpUMEHTAIBHOE U3yYEHUE BEILECTB U SIBJICHUI:

O3HaKOMJICHHE C 00pa3iaMy METaNIOB U HEMETAIIJIOB,

MOJICJIMPOBAHUE CTPOCHMSI MOJIEKYJ IIPH IIOMOLIM PHUCYHKOB, MOJEJIEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

IIPOBEJCHUE OIBITOB, WIUTFOCTPUPYIOIIUX IIPUMEPBI OKACIUTEIbHOBOCCTAHOBUTENIBHBIX PEAKIIUN
(ropeHue, peakuu pas3ioKeHUs, COEIMHEHU).

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBSA3E€H MPU M3YYEHUHM XMMHH B 8 KJIaCCE OCYILECTBIISIETCS Yepes3
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHHA, TaK U TMOHATUH, HNPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYKaX.

OO0111e ecTeCTBEHHO-HAayUHbIE MTOHTHUSA: sBJIEHHE (IIpoLecc), Hay4YHbIM QakT, runoresa, Teopus,
3aKOH, aHalU3, CHUHTE3, KIACCH(PHUKAIMI, TEPUOJAUIHOCTh, HAOIIOJCHHE, SKCIECPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb.

Owusmka: SBICHUS TPUPOABI, (PU3NYECKUE SBICHHUS, BEIIECTBO, TENO, (DU3MUECKUE BEITUYMHBI,
€IMHULBl M3MEpeHHs, 00BEM, Macca, arperaTHbleé COCTOSIHME BEIECTBA, aTOM, 3JIEKTPOH,
IIPOTOH, HEUTPOH, NOH, MOJIEKYJIa, CTPOCHHE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIIUYECKHX)
TEJ, MEKTPUUECKUH 3apsill, KOJIUYECTBO TEIUIOTHI.

buonorus: Ouocdepa, GpoTocuHTE3, MPOLIECCH 0OMEHA BEILIECTB.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOMAEMBIE,
TOIINBO, BOJIHBIE PECYPCHI.

TexHomnorus: TexHochepa, MPOU3BOACTBO, XUMUUECKHE TEXHOJIOTUH, ChIPbE, KOHCTPYKIIMOHHBIE
MaTepuaibl.

4, Conepxanue 00ydeHus B 9 Kiacce.

BemectBo n xumuyeckas peakiusi.

[ToBTOpeHue u yrayOieHre 3HaHHWI OCHOBHBIX pa3lenoB Kypca 8 kmacca. CTpoeHHe aTOMOB.
CBoiicTBA aTOMOB XHUMHUYECKMX OJJIEMEHTOB, WX KOJIMYECTBEHHbIE W KaueCTBEHHbBIC
XapaKTEPUCTUKH (pamgmyc, AIEKTPOOTPULIATEIILHOCTb, JHEprus MOHM3AIIHHN).
[TocnenoBarenbHOCTh 3alONHEHUS O3JEKTPOHHBIX OpOHUTalell aTOMOB MalbIX MEPUOJIOB.
OcoOeHHOCTH  3amlOJHEHHs] DJEKTPOHHBIX  OpOHWTalell aTOMOB  OOJBIIMX  TEPUOJOB.
Ilepnonnueckas cucreMa XMMHYECKUX JIEMEHTOB B CBETE IPEICTABICHHA O CTPOECHUHU aTOMA.
CreneHb OKUCIEHUS U BaJIEHTHOCTb. lIpencraBnenrne o mepuoguvyeckoil 3aBUCUMOCTH CBOMCTB
XUMHYECKHX  DJIEMEHTOB  (3JIEKTPOOTPUILIATENbHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBa, KHCIIOTHO-OCHOBHBIEC CBOMCTBA OKCHUJIOB M THAPOKCUIOB) OT CTPOSHHS aToma.
Crpoenue BemecTBa. BemecTtBa B TBEpAOM, JKHIKOM W Ta3000pa3HOM COCTOSIHUM. Busl
XUMHUYECKOW CBSI3U: MOHHAs, KOBaJEHTHasl (HEMOJsIpHAs, MOJsipHAsi); OOMEHHBI U JIOHOPHO-
aKLIENITOPHBIM MeXaHU3M 00pa30BaHUs KOBAJICHTHON CBSI3H.

Me:xxMomneKynsIpHble B3aUMOJCUCTBUS (BOJOpOJHAsi CBsI3b, CUJIBI BaH-mep-Baanbca). Tumbl
KPUCTAJUIMYECKUX PEIMIETOK - AaTOMHAas, HWOHHAs, METAJIMYEeCKas, MOJIEKYJspHas - H
OCOOCHHOCTH HX CTPOEHHS. 3aBUCHMOCTb CBOMCTB BeEIIECTBA OT THIA KPUCTALIHYECKOMN
PELIETKU ¥ BU/IA XUMUYECKON CBSI3H.



OcHOBHbBIE 3aKOHOMEPHOCTH IPOTEKaHUs XUMHUECKUX peakiuil. Kinaccudukamus XUMHUECKUX
peaxkuii o pa3IMYHbIM IIPU3HAKaM (TI0 YUCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIMH BELLECTB, 110
TerioBoMy 3(hdexTy, Mo H3MEHEHHIO CTEeNeHEeW OKUCICHHS XUMUYECKHX »JJIEMEHTOB, IO
0o0paTUMOCTH, II0 Y4YaCTUIO Karajau3aTopa, II0 arperaTHOMy COCTOSIHUIO pearupyrolux
BEIIIECTB).
OneMEeHTbl XMMHMYECKON TEpMOAMHAMUKU. OHEpreTuka XHUMHUYecKux peakuuid. TemnoBoit
3hdexT xumuueckod peakuuu. ODK30- U DHIOTEPMHUYECKHE PEaKIMH, TEePMOXHUMHUYECKUE
ypaBHeHus. 3akoH ['ecca u ero cieacTus. BelunciieHus 10 TEPMOXUMUYECKUM YPAaBHEHUSM.
[ToHsiTHE O CKOPOCTH XMMHYECKON pEaKIMU. 3aKOH JEHUCTBYIOIIUX Macc. PakTopsl, BIUSIOIINE
Ha CKOPOCTh XMMUYECKOW peakuuu. JHeprus aktuBanuu. llonarue o karamuze. depMeHTHI.
NHrubuTopsI.
[Tonstue 006 0OpaTUMBIX M HEOOPATHUMBIX XMMHUYECKHX peakiusax. [IoHsATHe 0 XMMHYECKOM
paBHOBecuu, npuHiun Jle [latense. YcnoBus cMenieHuss XUMHYECKOTO paBHOBecHs. DakTophl,
BJIMSIIOLIME Ha COCTOSTHUE XUMUYECKOTO PAaBHOBECHSI.
[IporHo3upoBaHre BO3MOXHOCTH MPOTEKAHUA XHUMHYECKHUX IMPEBpPAlICHUHM B pa3IMYHBIX
YCIIOBHAX HA OCHOBE MPEACTABICHUH 00 HM3YyYCHHBIX 3JEMEHTaX XHUMHYECKOW KHHETHUKU W
TEPMOJIMHAMUKH.
OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE peaKUU. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
XUMUYECKUX D3JIEMEHTOB, 3aBHUCHUMOCTb OT CTEIEHHM OKHUCJIEHUs. BaxkHble OKUCIUTENH U
BoccraHoBuTenu. llepmanranar kamus  (xapakrepuctuka). CocTaBieHHE  ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMl C MCIOJIb30BAHUEM METOAAa 3JIEKTPOHHOI'O
OanaHca.
ONEKTpONUTHYECKass  Juccouuanus. XUMUYECKHE peakuuu B pacTBopax. Teopus
AIIEKTPOJINTUYECKON auccouuanuu. PactBopenue kak pusuko-xumuyeckuit npouecc. [lonstue o
TUAPATaX M KPUCTAUIOTHUAPATAX. OJNEKTPOJUThI W HEAJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMAIIMY BEILIECTB C Pa3IMUYHbIM BUAOM XUMHUECKOH CBs3U. CHIIbHBIE U clla0ble
31eKTposiuThl. CTENeHb JUCCOIMaluy, KOHCTaHTa Auccouuanuu. MloHHoe nmpousBeaeHrne BOJBI.
Bonopoausiit mokaszarens. UHIUKaTOpBI. DAEKTPOIUTAYECKAS] TUCCOLUALINAS KUCITIOT, OCHOBaHUI
U COJIEN.
Peakiiuu monHoro oOMeHa. YCIOBHS MPOTEKAHUS PEAKIMA MOHHOTO oOMeHa. MosekymsipHbIe,
IIOJIHBIE M COKPAIICHHBIE MOHHBIE YPaBHEHMsI peaknii. CBOMCTBA KUCIIOT, OCHOBAaHHUM U COJIEH B
CBETE MPEACTABIEHUIN 00 3JIEKTPOIUTHUECKON Auccoranyy. KauecTBeHHbIE peakliMi Ha HOHBI.
I'maponus coneii. loHHBIE ypaBHEHMsI THIPOIN3a COJIel. XapakTep cpebl B BOAHBIX PACTBOPAX
COJIEH.
OKCHEpUMEHTAIIBHOE  M3yYEHUE BEIIECTB M SBJICHUN: O3HAKOMJIEHHE C MOJEISIMHU
KPUCTAITIMYECKUX PEUIETOK HEOPraHMYECKHUX BEILECTB - METAUIOB M HEMETauoB (rpadura u
anmMasa), CIOXKHBIX BEIIECTB (XJIOpHUaa HATPHUs);
HCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUUYHBIX
(baxTOpOoB;
OTIBITHI, WILTIOCTPUPYIOIIHE 00PaTUMOCTh XUMUYECKUX PEaKIuil;
HCCJIEJOBAHME DJIEKTPOIIPOBOAHOCTH PAacTBOPOB, IPOLECCA IUCCOLMALNU KHUCIOT, LIEIOYEH U
coJIei;
IPOBE/ICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKKA IMPOTEKAHHs pPEeaKUUid HMOHHOTO OOMeHa
(oOpa3zoBaHue ocajka, BbIJIEICHHE ra3a, 00pa3oBaHue BOJIbI);
OpUMEHEHHE HHIMKATOpPOB (JlakMyca, METWJIOpaHXka U QeHondranenHa) i OINpeneeHus
XapakTepa Cpe/ibl B pacTBOpax KHCJIOT, OCHOBAaHUM U COJIEH;
IIPOBEJIEHUE OIBITOB, MIUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHOBOCCTAHOBUTENBHBIX pEAKLINUN
(ropeHue, peakiuy pas3ioKeHHsl, COeTUHEHU);
pacrno3HaBaHHE HEOPTraHUYECKHUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIIUI HA NOHBI;
pelieHue AKCIIEPUMEHTAIIbHBIX 3a/1a4y 1o TeMam:
«Oxucnure
JIbHOBOCCTAHOBUTEJIbHBIE PEAKIII, «



UJIPOJIN3 coJIeiiy,
«OIEeKTpoIuTHYECKAst

JMCCOLIMALIUS.

Hemerannel u ux coeAMHEHMUS.

OO01ast xapakTepuCTUKa HeMeTa/u1oB. OCOOEHHOCTH CTPOSHMsI aTOMOB XUMHUYECKUX JIEMEHTOB,
IPOCTBIX BELIECTB, aLIOTponus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJUIOB.
CpaBHUTENbHAS XapaKTEPUCTUKA COEAMHEHUI HEMETaIIOB.

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpPHBIC CTETECHU
okucneHus. CtpoeHue u (pu3nyeckre CBOWCTBA MPOCTBHIX BELIECTB - raJIoOr€HOB. XMMUYECKHE
CBOIICTBa Ha IIpUMepE XJIopa (B3aUMOAEHCTBHE C METAJIJIaMH, HEMETAJJIaMH, BOJIOM, LIIEJI04aMH).
XnopoBogopoa. ConsiHasi KUCII0Ta, XUMUYECKHE CBOICTBA, MOJIyYeHue, NpuMeHenue. Jleiictue
XJIOpa U XJIOPOBOJOPOJAa Ha OpraHU3M 4eJOoBeKa. BakHeWinue XJIOpHAbI U UX HaXOXKICHHUE B
npupoze. [lonsatue o kucaopoacoAepKaMX KUCIOTaX XJI0pa U UX COJISX.

WIA-rpynmsl. OcCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTeNeH! okucieHus. CTpoeHue u
(u3nyeckne CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOAA M Cepbl. AJUIOTPOIHbIE MOAU(UKALNU
KHCJIOPOJIa U cepbl. XUMUYECKHE CBOMCTBA CEPhI (B3aUMOICHCTBUE C HEMETAJUIAMH, METAJJIAMU,
KOHIIEHTPUPOBAaHHBIMU a30THOW U cepHOi kucioramu). CepoBo0pol, CTPOCHUE, PU3NUECKUE U
XMMHYECKHE CBONCTBAa (KHCIOTHBIE W BOCCTAaHOBHTENBHBIE CBOHCTBA). OKCHABI CEephl Kak
IpPEJCTaBUTENIN KHUCIOTHBIX OKcuaoB. CepHucras kuciotra u ee coiau. CepHas KuCIOTa,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckre). Comu cepHOM KHUCIOTHI. XUMHMUYECKHE peaklUH, JIeKallue B OCHOBE
IPOMBIIIIEHHOTO CIloco0a IMOJy4YyeHUs CepHOM KuciaoThl. llpencraBieHus O XMMHUYECKOM
IPOM3BOJICTBE M CBSI3aHHBIX C HUM Ipodeccusx. [Ipumenenne cepHoil KUCIOTH U CyIb(aToB.
KavecTBeHHble peakuuu Ha CyabQUT-, CynbGua- U cyabdaT-annoHbl. Haxoxaenue cepsl u ee
COEMHEHUN B mpupoje. XUMUYECKOE 3arps3HEHUE OKPY)KAIOLIeH cpelibl COeANHEHUSIMH Cepbl
(KHCTIOTHBIE JT0XK]TH, 3arPSA3HEHUE BO3IyXa), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OO6was xapakrepuctika 31eMeHToB VA-rpynmsl. OcoOEHHOCTH CTPOSHHsI aTOMOB, XapaKTEpHbIE
CTETIEHH OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B MpHpoJie, PU3MUECKUEe U XUMHUECKUE CBOMCTBA (B3auMoJieiicTBHE C
MeTaJlJlaMH, BOJOpPOJIOM, KuciopoaoM). Kpyroopor asora B mpupoae. AMMHAK, €ro
¢u3nueckue M XMMHYECKHE CBOMCTBA (OKHCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOI'O PacTBOpA),
NpUMEHEHHE W TIOJy4YeHHE B Ja0OpaTopuy W TPOMBINIICHHOCTH. MOH aMMOHUS, ITOHOPHO-
aKUENTOPHbIM MeXaHU3M ero obpazoBaHusa. Coiau aMMOHUS, UX (U3UYECKHE U XUMHUYECKUE
CBOICTBa (pa3i0XKeHHe U B3aUMOJIEHCTBUE CO IIesIouaMu ), mpuMeHeHne. KauecTBeHHas peakius
Ha noHbl ammoHust. Okcuzpl azota (I, 11, 111, IV, V). Asotucras kucinora. A30THast KHCIIOTa, €€
nojiyueHue, (pu3nueckue U XMMHUYECKrUe cBOMCTBa (001Me KaK MpeACTaBUTENs Kilacca KUCIOT U
cneuuduyeckue), npuMeHeHne. XMMUYECKHE peakluy, JIe)Kallie B OCHOBE MOJTY4YEeHUsI a30THON
KHACJIOTHl B NMPOMBINUIEHHOCTH. HuTpatel m HUTpuTHL. KadecTBeHHBIE peaknuyM Ha HUTpAT- |
HUTPUT-aHUOHBL. XHMMHUYECKOE 3arps3HEHHE OKpY’Kalolled cpeabl COeIMHEHHSIMHM a30Ta
(KHCTIOTHBIE T0K]TH, 3arPS3HEHUE BO3IyXa, TOYBBI U BOJIOEMOB).

docdop, amnorponHsle Moaupukanuu docdopa (Oenbiit 1 kpacHblil hocdop), puznueckue u
XUMHYECKHE CBOMCTBa  (B3aMMOJAEWCTBME C  METajllaMH, KHCIIOpPOAOM, TaJlOr€HaMU,
KOHILICHTPHPOBAHHBIMU a30THOM M cepHoil kucimoramu). Oxcuasl docdopa (I, V), dochopnas
KHCII0Ta, (PU3MUecKre U XMMHUUYECKHe CBOICTBa, nonydyenue. KauectBeHHas peakius Ha gocdat-
uonsl. [IpencraBnenus o ramoreannax ¢ocdopa (1L, V).

[TonsiTie 0 MUHEpaNTBHBIX ymOOpeHusx. A30THbIE, (OchHOpHBIC, KOMIUIEKCHBIC YIOOPEHHUSI.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEeH cpelibl COeqMHEHUsIMU a30Ta U (ocdopa.

O6mass xapaktepuctuka 3i1eMeHTOB |VA-rpynnbel. OcCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

VYrnepon, amiorponHele Moaudukauuu (rpadur, anmas, QysuiepeH, rpadeH, HaHOTPYOKH),
¢u3nueckue M XMMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB (B3aMMOJIEHCTBHE C MeETalllaMH,
HEMeTaJUIaMH, KOHIICHTPUPOBAaHHBIMHU a30THOW M cepHOM Kuciotamu). [lonsiTne 06 amxcopOumm.
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KpyroBoport yriepoaa B npupozae. Okcuabl yriepoa, ux Gu3ndeckue 1 XUMUYECKUE CBOMCTRA,
JeicTBUE Ha KMBBIC OPTaHU3MBI, IIOJyYCHHE M TPUMEHEHHE. DKOJIOTHYECKHE IMPOOJIEeMbI
atMocepsl, cBsa3aHHble ¢ okcugoMm yriaepoaa (IV). VYrompHas kuciora U ee CoiM, HX
¢u3mueckue W XMMUYECKHE CBOWCTBA, TOJIy4YeHWe U  npuMmeHeHue. KapOoHaTsl,
rupokapOoHaThl, UX cBoiicTBa. KauecTBeHHas peakuus Ha KapOoHaT-wOHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATUS OO0 OPraHUYECKHUX BEIIECTBAX KaK O COEAMHEHMSX YIIIepoJa:
yII€BOAOPOAbl (METaH, 3TaH, ITWIEH, AalleTUIEH), 3TaHOJ, IJIMIEPUH, YKCYCHas KHCJIOTA.
[TpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (Yroyib, MPUPOAHBIN Tra3, He(dTh), MPOAYKTHI HX
nepepadoTKH, MX pOJb B OBITY M TNPOMBINUICHHOCTU. [loHSATHE O OHONIOrMYECKH Ba)KHBIX
OpraHMYECKUX BEIIECTBaX - XHUpax, OelKax, yrieBoJax - W HUX pOJIU B KH3HU 4YeJIOBEKa.
EQuHCTBO OpraHM4ecKkux U HEOPraHUYECKUX COEAUHEHUM.

Kpemunii, ero ¢usmyeckne W XHMMHUYECKHE CBOWCTBa (B3aMMOJICHCTBHE C MeETaJlJIaMH,
KHCJIOPOJIOM, YIJIEPOJIOM, rajloreHaMu), IOJIy4eHUE U pUMEHEHUE. Poib KpeMHuUs B IpUpoae U
texHuke. Okeun kpemuus (IV), kpeMHueBas KUCIOTa, CUIMKATHL: (U3MYECKUE U XUMHUYECKHE
CBOICTBa, NOJlyU€HUE U IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTU. BaxkHelme cTpouTenbHble
MaTepuaibl: KepaMHuKa, CTEKJIO, ILIEeMEHT, OeToH, xene300eToH. IIpobimembr 6Ge3zomacHOro
MCIIOJIb30BaHUs CTPOUTENBHBIX MAaTEPUAJIOB B [IOBCEIHEBHOM JKU3HH.

bop. OcoGennoctu crtpoenus aroma. OOmue HpeacTaBieHUs O (PU3HMUECKUX M XUMHYECKHX
cBoMcTBax. bopHas kuciora.

DKCrepUMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUI: 03HAKOMIIEHHE ¢ 00pa3liaMu IPUPOTHBIX
XJIOPUIO0B (TAJIOTEHUIOB); MPOBEICHNE OMBITOB, OTPAXKAIOIMIUX (PU3UUECKUE U XUMHUECKUE
CBOICTBA raJIOT€HOB U X COCTUHEHHUIA;

M3y4YEHHUE CBOMCTB COJITHOM KHUCIIOTHI;

MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOpUA-, OpOMHI- U HMOAHMA-UOHBI U HAONIIOJCHUE
IPU3HAKOB UX IPOTEKAHUS;

03HAKOMJICHHE C 00pa3liaMu Cepbl U €€ MPUPOJHBIX COSIMHEHUN;

HaOJo/IeHue mpolecca OOyriaMBaHUS caxapa IOJA JEHCTBHEM KOHILIEHTPUPOBAHHOW CEpHOMN
KHCIIOTHI;

U3Yy4YEHHE XMMHUYECKHUX CBOMCTB Pa30aBIIEHHON CEpHON KUCIIOTHI; POBEACHNE KAUYECTBEHHBIX
peakuuii Ha cynbGua-, cylbGUT- U CyabpaT-uOHBI U HAOIOIeHUE TPU3HAKOB UX MPOTEKAHMUS;
O3HAaKOMJIEHHE C (DU3MUECKUMHU CBOMCTBaMM a3oTa, ¢ocopa U UX COeIUHEHU, oOpasuamu
a30THBIX U (pOCHOPHBIX yI0OpEHNUH;

MoJiyueHue, coOupaHue, pacro3HaBaHME M W3Y4YEHHE CBOWCTB aMMMaKa, M3Y4€HHE CBOWCTB
COJIell aMMOHHUS;

IIPOBEJICHNE KaueCTBEHHBIX pEaKlIMi Ha MOH aMMOHMS, HUTPUT-, HUTpAT- U ¢ocdar- MOHBI U
W3Y4YEHHE IPU3HAKOB X IIPOTEKAHUS;

U3y4YEHUE B3aMMOJECHUCTBUS KOHUEHTPUPOBAHHOM a30THOM KHCJIOTBI C MEIbIO, CBOWCTB
dbocdopHOIi KUCTOTHI U €€ COJei;

O03HAKOMJICHHE C MOJIEISIMM KPUCTAINIMYECKUX pEIHIeTOK aiMasa, rpapura u QymiepeHa, c
IpOIIECCOM aJICOPOLIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MIPOTUBOTa3a;

NoJydeHue, coOupaHue, pacro3HaBaHUe U U3ydeHHEe CBOMCTB YIJIEKUCIIOTO ra3a; MpoBeeHHUE
KaueCTBEHHBIX peaklnil Ha KapOOHAaT- U CHIIMKAT-HOHBI U U3yYEHHE MPU3HAKOB UX NMPOTEKAHMUS;
U3y4eHHE B3aUMHBIX NPEeBpaIleHui KapOOHATOB U THIPOKAPOOHATOB; O3HAKOMIIEHHE  C
oOpa3lamMu IpUpOIHBIX KapOOHATOB U CHIIMKATOB,

C MPOAYKLHEN CHIIMKAaTHON IPOMBIIIUIEHHOCTH;

peleHne 3KCIepUMEHTaIbHBIX 33/1a4 0 TeMe «BaxkHeilre HeMeTallIbl ¥ X COeTMHEHUS».
MerTannel 1 UX COEINHEHUS.

O6mume cBoiicTBa MeTaiuioB. OOIIass XapaKTepUCTUKA XUMHUYECKUX DJIEMEHTOB - METaUIOB Ha
OCHOBaHMM MX mnonoxeHuss B llepuoanueckoil cucreme xumuueckux »saemeHTtos J[.M.
MenneneeBa u crpoeHuss atomoB. Meramisl A- u b-rpynmn. CTpoeHue mpocThIX BEUIECTB -
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MeTaJlIoB. MeTramindeckas CBA3b U METAIIMYECKasi KpUCTAJUIMUecKas pelieTka (MIpUMUTHBHAS
KyOndeckas, OOBEMHO-IICHTPUpPOBAaHHAS KyOWdeckas, TIpaHEIeHTPUpPOBaHHAs KyOudeckas,
reKcaroHajibHasl MJI0THOYIIaKOBAaHHAs).

3aBUCHMOCTh (PU3UYECKUX CBOWMCTB METAJUIOB OT CTPOCHHSI KPUCTAIIIOB. DIEKTPOXUMHUYECKUN
psAn HanpspkeHud MeTtaioB. OOImMe XWMHUYECKHE CBOMCTBAa MeTauioB. OOmme crmocoObl
MOJIYYSHHUS] METAJJIOB, METAJUTYprus. DJIEKTPOJIU3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJMH U3
Croco0o0B MmoytydeHus MeTamioB. [loHATHE O KOPPO3UM METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIUThHI
ux oT Kopposuu. CraBsl (CTanb, YyryH, JIOpaTlOMUHMMA, Opon3a). [IpuMeHenne meramioB u
CIUIaBOB B OBITY U MIPOMBIIIJICHHOCTH.

Meramist A-rpyn.

[[{eounble MeTayibl: nonoxeHue B Ilepuoamdeckoil cucreme XUMUYecKUx 3iaeMeHToB J[.H.
MeneneeBa, CTpO€HHE HX aTOMOB, HaxoxJeHue B mpupojge. dusmyeckue M XUMHUUYECKUE
CBOIiCTBa (Ha mMpuUMepe HATpUsl U Kajus), nosyueHue. OKCUABI U THAPOKCHIBI HATPUS U KaJus.
[IpumMeHeHue meNOYHBIX METAUIOB U UX CoeIMHEeHHM. bruomornueckast pojab HaTPUS U KaJusl.
[[{erouHO3eMeENbHBIE METAJIBI MAarHUM M KajabUui: nosnoxeHue B llepuommyeckoit cucreme
xumuueckux snemeHToB .M. MeHneneeBa, CTpOeHHME KX aTOMOB, HAXOXJICHHE B IMPHUPOJE.
®u3nueckue U XMMUYECKHE CBOMCTBA MarHus M Kanblus. BakHelnue coelMHEHUs KajlbLHs U
MarHusi (OKCHJ, THAPOKCHUJI, COJIM), CBOMCTBA, MpuMeHeHue. JKecTKOoCTh BOJBI M CIIOCOOBI €e
ycTpanenus. KpyroBopoT kanplLus B IpUPOJIE.

AmomuHuii: mnonoxenue B Ilepuoguueckoil cucreme xumuueckux saemeHto  J.U.
MeneneeBa, CTpO€HUE aToMa, HaxoJeHue B npupojae. Gusnyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AMGOTEpHBIC CBOWCTBA OKCH/IA U THAPOKCHIA AMFOMUHMS. [IpruMeHeHne aTroMUuHUS
U €ro CIUJIaBOB.

Merauibl b-rpymnmn.

OOmass xapakTepucTuka MeTauioB b-rpynm  (MOOOYHBIX MOATPYII): MOJOXKEHHE B
[lepuonnueckoii cucreme xumudeckux sneMmeHToB .M. MenneneeBa, 0COOEHHOCTH CTpOEHUS
aTOMOB. SIBIeHME «IpoBaia» >IEKTPOHA HA MPUMEPE CTPOSHUS aTOMOB XpoMa, MeJu, cepedpa.
BajieHTHBIE COCTOSIHHMSI aTOMOB (-3JIEMEHTOB, CTENCHH OKHCJICHHS AaTOMOB B COCIHHEHHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHUJOB U THIPOKCHUIOB METAJUIOB OT 3HAYEHUS
CTENEHW OKHUCJICHHS OJJIeMEHTa B COCIUHEHHH (HAa TpUMEpe COCAMHEHUN Xpoma).
[lepBoHavabHBIE TPEACTABICHUS O KOMIUIEKCHBIX COETMHEHUSX.

Menp u cepebpo: CTpOEHHE aTOMOB, CTENIEHU OKHCJIeHUs. OOIHMe KpaTKue MPEJACTaBJICHHS O
buU3NYECKUX U XUMHUYECKHX CBOWCTBAaX MPOCTBHIX BEHIECTB (B3aMMOJAEHCTBHE C KHUCIOTaMU-
OKUCTUTENSAMHU), 00 UX OKCHIAX, THAPOKCHUIIAX U COJISIX, UX NnpuMeHeHuu. [IpencraBnenus o6
aMMHUAYHBIX KOMIUIeKcax cepebpa u menu. KadecTBeHHbIe peakIMy Ha KaTHOHBI Meau (2+) u
cepeodpa.

[{uuk: cTpoeHHE aToMa, CTENEHb OKHUCIICHHSA. XapaKTepUCTUKAa (PU3UYECKHX U XUMHYECKHX
CBOMCTB, MpUMEHEHHE, aM(pOTEpHbIE CBOMCTBA OKCHIA W THApOKcHaa. KauecTBeHHBIE peakiuu
Ha KaTHOHBI [[UHKA.

Keneszo: crpoenme aroma, cteneHu okucieHus. Haxoxnenwe B mpupone. duszudeckue u
XMMUYECKHE CBOMCTBAa Kene3a, NpuMeHeHue. buonornueckas ponb xene3a. OKCUIBI,
ruapokcuabl U conu keneza (II) m xemeza (II), mx cocraB, cBoiicTBa W MOJIyYEHHE.
KauecTBeHHbIE peakiuu Ha KaTHOHBI *kene3a (2+) u kene3a (3+). UyryH U crajgb - CIUIaBbI
xene3a. [Ipow3BOACTBO dYyryHa MW CTald. OKOJOTHYECKHE TIPOOJIEMBI, CBS3aHHBIE C
METaJUTyprUue€CKUMU IPOU3BOACTBAMHU.

DKCIEepUMEHTATBFHOE U3yUYEHNE BEIIECTB U SBJICHHM:

03HAKOMJICHHE C 00pa3IlaMy METAJIOB | CIIJIAaBOB, UX (PU3NYECKUMU CBOMCTBAMHU;
MOJIETUPOBAHUE METATUIMYECKON KPUCTATUTMYECKON PEIIETKHU; U3YYCHUE B3aUMOJICHCTBUS
METaJIOB C BOJOM, C paCTBOPAMHU COJIEH M KUCIIOT, UCCIEAOBAHUE MPOLECCOB AIEKTPOIU3A
pactBopoB xiopuaa meau (I11) u noguaa kamus, KOppO3UH METAIIIOB,;

U3Y4YeHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KajbIlUsl ¥ HaTpUs C BOAOH, HX
TUAPOKCHJIOB - ¢ okcuaoM yraepona (IV) u kucnoramu;
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U3Yy4€HUE CBOMCTB KapOOHATOB M TUAPOKapOOHATOB KaJbIUs, )KECTKOM BOJIbI; U3yUCHHE
IIPOLIECCOB MOIYYEHUSI TUAPOKCUAOB XKEJIE3a, UX XUMHUUECKUX CBOMCTB; U3yUEHHE TPU3HAKOB
MPOTEKaHUs KaYECTBEHHBIX peaKlUii Ha MOHBI (MarHus, KajablHs, aTIOMUHUS, [IMHKA, JKeJe3a
(2+) n xenesa (3+), meau (2+);

HaOJI0/IEHUE U ONMCAaHKUE OKPAIlIMBaHUA [JITAMEHU HOHAMU HATPUsI, Kallusl U KaJIbLINS;
uccienoBanre amMQpOTEPHBIX CBOWCTB THUIAPOKCHUIA amtoMuHUs, ruapokcuaa xpoma (III) u
TUAPOKCH/IA INHKA;

pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl U UX COEAMHEHUS.
XuUMHS ¥ OKpYyXKarouasi cpena.

BemectBa u Marepuasibl B MOBCEIHEBHOM JKW3HU 4YeloBeKa. BakHellue BellecTBa W
MaTepuaibl, 00JIacTH MX NpUMEHEHHus. be3omacHoe HCMONIb30BaHHE BELIECTB U XUMHUYECKHUX
peaxuuii B ObITy. [lepBas momolp npyu XMMUUYECKUX 0XKOTaX U OTPaBICHUSIX.

HoBele maTepuanel v TexHONOruM. [[puHIMIBL «3€71€HOM XUMUN.

OCHOBBI 3KOJIOTHYECKON I'PaMOTHOCTH. XHUMHUS U 3710pOBbE. 3HAUECHUE U3Y4YaEMbIX XMMHUYECKHUX
9JIEMEHTOB M UX COCAMHEHUN ISl (YHKIHMOHUPOBAHHSA OpraHu3Ma dyenoBeka. [lonsTtue o
3JI0POBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHHE OKpY)KAloIel cpelnbl. DKOJIOTHUYECKHE MPOOJIEeMbl, CBSI3aHHBIE C
COCIMHEHUSIMH YIJIEpOJa, a30Ta, cepbl, TsKeNlbix meramioB. [lonstue o IIJIK. Ponp xumuu B
pEIIEHUH YKOJIIOTUYECKUX MPOOIIEM.

OKCHepUMEHTAIbHOE U3yYEHUE BEUIECTB U SIBJICHUI: 03HAKOMJIEHHE ¢ 00pa3llaMH MaTepuajioB
(cTeks0, CIUIaBbl METAIJIOB, OJMMEPHBIE MAaTEPHAIIbI), ONPEAETICHIUE KUCIOTHOCTH MPUPOTHBIX
BOJI, MOJIETIMPOBaHUE Mpoliecca 00pa30BaHUsl KUCIOTHOTO JOX s, U3yUEHHE €ro BO3IEHCTBUS Ha
MaTepHuabl.

[ToBTOpeHME 1 0000IICHNE 3HAHII OCHOBHBIX Pa3/IelIOB KypcoB 8-9 Ki1accoB.

[lepnonnueckuii 3axkoH u Ilepuoamueckas cucreMa XUMHUYECKHX JJIEMEHTOB B CBETE
IPEJCTaBICHUH O CTPOEHUS aToMa. 3aKOHOMEPHOCTHM B H3MEHEHMU CBOMCTB XUMHYECKHX
3JIEMEHTOB M UX COCAMHEHUN B NEPUOJIaX U IPYIIAX.

CrpoeHue BeliecTBa B TBEPAOM, XHJAKOM M Tra3000pa3HOM COCTOSHUU. Buabsl xumudeckou
CBA3M. 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW pEIIeTKM W BHJA
XAMHYECKON CBSI3H.

Knaccugpukanus XUMHYECKMX peakIMid 10 pPa3Iu4HbIM THpu3HakaMm. IlporHosupoBaHue
BO3MOXXHOCTH TPOTEKAHMUSI XMMHYECKHMX IpPEBpAIlleHUil B Pa3IMYHBIX YCIOBUSAX HAa OCHOBE
IIPEJICTaBICHUA XMMUYECKON KHHETUKU U TEPMOJIUHAMUKH.

XUMHYECKHE peakuuu B pacTBopax. ['maponus conedl. Peaknum OKHMCIIEHHSI-BOCCTaHOBIICHHS.
DNEKTPOIU3.

CBolicTBa KHUCJIOT, OCHOBAaHHMH M COJIeH B CBETE€ NPEIACTABICHUNH OO0 3JIEKTPOIUTHUECKOMN
JUCCOLMALMU U OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIHAX.

MexnpeameTHbIe CBSI3H.

Peanuszanus MeXIpEeIMETHBIX CBS3€H IIPU M3YYEHHH XMMHH B 9 KJIacCe OCYLIECTBIISIETCS YEPE3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX IMOHSATHM, TaKk W TMOHATUH, NPHUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYKaX.

OO61re ecTecTBEHHO-HAay4YHbIe TIOHATHUS: SIBJIEHHE (TIpoliecc), HayYyHbId (akT, TUIOoTe3a, Teopus,
3aKOH, aHalu3, CHUHTE3, KJIacCUPHUKAIM, TEPUOJAUYHOCTb, HAONIIOJCHHE, OSKCIEPUMEHT,
MOJIeJTMPOBaHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHS, MaTepUaIIbI.

@dusmka: BENIECTBO, TeJO, (U3UYECKUE BEIUYMHBI, €AMHUIBI H3MEpEeHUs, Macca, O0BEM,
KOJIMYECTBO TEIJIOThI, aTOMbl U MOJIEKYJIbI, arperaTHble COCTOSIHUE BEIEeCTBA, CTPOEHHE ra3oB,
KUAKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) TEJ, KPUCTAIUIMYECKAs PEUIETKa, 3JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, MOH, HYKJIUA, U30TOMbI, KBAHTHI, PaJHOaKTUBHOCTb, alb(da-, OeTra- u
ramMma-u3JIydeHue, OJJIEKTPUUYECKUN 3aps], IPOBOAHMKH, IIOJYNPOBOJHUKH, TUAIEKTPUKH,
COJIHEUHBIH CIIEKTp, pa3sioKeHHEe OEeI0ro CBeTa B CIEKTP.

buonorus: skocucrema, 6uocdepa, (HoTOCHHTE3, MpOIECCHl OOMEHa BEIMIECTB, MUHEpPAJIbHBIC
y00peHusi, MUKPO3JIEMEHTbI, MAKpO3JIEMEHTHI, TUTATEIbHbIE BELIECTBA.
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I'eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIE TOPOIBI, TMOJE3HBIE HCKOIAeMBbIE,
TOIIJINBO, BOOAHBIC PECYPCHI, IJIAHCTA Semis.

TexXHONOTHsI: CTPOUTENBHBIC TEXHOJOTHH, CEIbCKOXO3SWCTBECHHBIC TEXHOJOTHH, TEXHOJIOTHUU
SHCKTpOHHOﬁ IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.

5. IInanupyeMble pe3ynbTaTbl OCBOCHMS MNPOrpamMMbl II0 XMMHMM Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanus (yriyOJaeHHBIA YPOBEHB ).
N3yueHre XMMUM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAIPABIEHO HA JTOCTH)KEHUE
00y4JarImuUMHUC JIMYHOCTHBIX, METAalpEIMETHBIX U MPEAMETHBIX pPE3YyJIbTaTOB OCBOEHUS
coJiepKaHusl y4eOHOro mpeamera.
JIMYHOCTHBIE PE3YNIbTAaThl OCBOSHHS IPOTPAMMbI OCHOBHOT'O 00ILEro 00pa30BaHMs JOCTUTAIOTCS
B XoAe OOyueHMs XUMHM B €JUHCTBE Y4YyeOHOW W BOCIUTATEIbHOM JIEATEIILHOCTU
00pa30BaTeNbHON  OpraHu3allid B COOTBETCTBMM C  TPAAULMOHHBIMM  POCCUHCKUMU
COLMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IIPUHATBIMH B 0OLIecTBe
IpaBUIaMHd ¥ HOPMaMH TOBEJCHUS U CIIOCOOCTBYIOT MpOIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS
Y COLMaIN3aLUN
o0yyJaroumxcs.
JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOLIMXCSl PyKOBOACTBOBATbCS CUCTEMON
NO3UTUBHBIX LIECHHOCTHBIX OPUEHTALMH M pacIIMpPEHHE ONbITa JAEATEIbHOCTU Ha €€ OCHOBE, B
TOM YHCJIE B YACTH:
HNaTPUOTHYECKOIO BOCIIUTAHHUS:
IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOLIEHHS K OTCYECTBEHHOMY KYJIBTYPHOMY, Hay4HOMY U
MCTOPUYECKOMY HacJIEUI0, IOHUMAaHNUE 3HAUEHUS XMMHUYECKONM HAyKH U TEXHOJIOTMU B KM3HU
COBPEMEHHOI0 001IeCcTBa, B pa3BUTHUH SKOHOMHUKHU Poccuu u cBoero peruoxa;
IPa)XAaHCKOTO0 BOCIIUTAHMUSL:
IIPEJICTaBICHUE O COLMAIBHBIX HOPMax M MpaBUiIaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
IIPOSIBJIEHUE KOMMYHUKAaTUBHOM KyJIbTYphl B pa3HOOOPa3HON COBMECTHOM J1€ATENbHOCTH;
CTpEeMJIEHHE K B3aMMOIOHHMMAHHMIO M B3aMMOIOMOLIM B Ipouecce y4eOHOW M BHEy4eOHOM
JeSITEIIbHOCTH;
FOTOBHOCTH OLIEHMBAaThb CBO€ IIOBEJACHHWE U IIOCTYNIKM CBOMX TOBAapUUIEW C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI TOCTYIIKOB;
(GopMHpOBaHUs LIEHHOCTH HAYYHOT'O MO3HAHUS:
MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XMMUYECKOW peakluu, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M HEOOXOAMMBIE JJIi TOHUMAHUS CYIIHOCTH HAay4yHOU
KapTHUHBI MUDA;
OCO3HAaHHWE IICHHOCTM HAy4yHOrO0 IIO3HAHWA Ul DPAa3BUTUSA  KaXJION0 4YeJIOBEKa W
MIPOU3BOJUTENIBHBIX CHJI 00IIECTBA B LIEJIOM, POJIM M MECTA HAYKU «XHUMHUSD B CUCTEME HAYUHBIX
IIPEJICTaBICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3AUMOCBS3AX YEJIOBEKA C IPUPOIHON
Y TEXHOJIOTHYECKOMN CpPEeIoi;
NO3HABaTeNIbHAs MOTHBAaLlUA M HHTepec K OOydYyeHHI0, TOTOBHOCTb M CIHOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpPa30BAHMIO, K HCCIEI0BATENIbCKON JIE€ATENbHOCTH, K OCO3HAHHOMY
BBIOOpY HalpaBJIeHUs ¥ YPOBHS JalibHEHIIEro o0y4yeHus;
BOCIUTAHUS KYJIbTYPbI 3J0POBBSI:
OCO3HAaHHE LIEHHOCTH >KHW3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKAa Ha
3IOpOBBIM  00pa3 JKM3HM, OCO3HAHME TMOCIEACTBUI M HENpPUSATHE BPEIHBIX MPHUBBIYEK
(ynorpeOyieHUsT aJKOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0e30MacHOCTH MpH OOpallleHud C XMUMHYECKHMHU BEIIeCTBAMU B YYEOHBIX M KU3HEHHBIX
CUTYaLUsX;
TPYZAOBOT'O BOCIIUTAHHUS:
(dopMHpOBaHHE IIEHHOCTHOTO OTHOIIEHUS K TPYIOBOW JEATENbHOCTH KaK €CTeCTBEHHOMH
NOTPEOHOCTH YeJIOBEeKa M K MCCIIE0BATEIbCKOMN eATEeIbHOCTH KaK BBICOKO BOCTPEOOBAHHON B
COBPEMEHHOM OOIIIECTBE;
pa3BUTHE HHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMUEH, B TOM 4HCIe K MpoQeccusiM HayqHOU
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cdepsbl, 0CO3HAHUE BO3MOXKHOCTH caMOpeaIn3aliy B 3TOi cepe;

HKOJIOTMYECKOTO BOCIIUTAHUS:

0CO3HaHHE HEOOXOAMMOCTH OTHOIIEHUS K NMPUPOJIE KaK UCTOYHUKY >KU3HU Ha 3eMJle, OCHOBE ee

CYILLECTBOBaHMUS;

IOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KYJIbTYpbl: IPUOOpPETEHHE OmbiTa IUIAHUPOBAHUSA

[IOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIECTBUI /JIs1 OKPYKAIOILEN Cpellbl;  OCO3HAHUE
17100aIbHOTO XapaKkTepa HKOJOTMUECKUX Mpodiem

U TyTeW UX PeleHHst; CIOCOOHOCTh MPUMEHSTh 3HAHUS, MOJIydaeMble PH U3YYSHUU XUMUH, IS

pelIeHus 3a/ad, CBSA3aHHBIX C OKPYXKAWOLIEH cpenoil; aKTUBHOE HENpUATHE JAEHCTBHM,

IPUHOCAIIMX BpPEJ OKPYKAIOLIEH Ccpele; OCO3HAHME CBOEW pONIM KaK TpakIaHUHA U

NoTpeOUTENs B YCIOBHUAX B3aUMOCBS3HM IPUPOAHOM, TEXHOJOTMYECKOM M COLMAIbHOM Cpen;

TFOTOBHOCTb K YYaCTHIO B IIPAKTUYECKON JAESITEIbHOCTH IKOJIOTMYECKOM HAIIPaBIEHHOCTH.

MertanpeameTHble pe3yibTaThl 00y4YarOIIUXCs, OCBOMBIIMX MPOrpaMMy MO XMMHU OCHOBHOI'O

o011ero 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHHE MEXJIUCHMIIMHAPHBIX (MEXIIPEIMETHBIX) IOHATHH, OTpa)kalollMX MaTepuanibHOe

€MHCTBO MHpa U IMpoliecC MO3HaHMs (BELIECTBO, CBOWCTBO, SHEPTUS, SIBIICHNE, HAYYHbIN (aKT,

3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TEeOopHs, HaOIIOJCHHUEe, H3MEpeHHe, HCCIel0BaHuE,

AKCIIEPUMEHT U JIPYTHE);

OBJIaJICHUE YHUBEPCAJIbHBIMU y4eOHbIMU NeHCcTBUAMU (mo3HaBaTeIbHBIMU,

KOMMYHHKATHBHBIMH, PETYISITUBHBIMHU), BAXXHBIMU JIJISI TIOBBIIICHUS Y(P(PEKTUBHOCTH OCBOCHUS

colepkaHus ydeOHOro npeamera, (GOPMHPOBAHUSA KOMIETEHIMH, a Takke I[POEKTHO-

HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH 00yYaIoOUIXCcs B Kypce XUMUM;

CHOCOOHOCTh MX HMCII0JIb30BaTh B yUE€OHOM, IO3HABATEIbHOM U COLMAIbHON

IIPAKTHKE.

OBnajieHne yHUBEpCaIbHBIMU [T03HABATEIbHBIMU YUYEOHBIMU JEHCTBUSMH BKIIIOYAET:

1) 6a3oBble TOrHMYECKUE TEHCTBHSL:

YMEHHUs HCHOIb30BaTh MPUEMbl JIOTHYECKOTO MBIIUICHHS HPU OCBOCHMM 3HAHMIA:
PacKphIBaTh CMBICA XHMHYECKMX TIOHATHH (BBLAEIATH MX CYIIECTBEHHBbIE MPU3HAKH,
YCTaHaBJIMBaTh B3aMMOCBA3b C JPYTUMH MOHATHAMH); aHAIM3MPOBATh, CPABHUBATh, 0000IIATE,
BHIOMPATh OCHOBAHMS Ui KJacCH(PUKALMM M CHCTEMATH3alMH XMMHYECKMX BEIIECTB M
XUMHYECKUX DEaKIMii; yCTaHaBIMBaTh NPUYMHHO-CIECJCTBEHHBIE CBS3H MEKIY OOBEKTAMH
M3yYEHHUS; CTPOUTh JIOTMYECKUE PACCYKIEHUs (MHAYKTHBHBIE, J€IyKTHBHBIE, O AHAJOTUH);
TpeyIaraTh KPMTEPHH U BBISABIATH OOIIME 3aKOHOMEPHOCTH M NPOTHBOPEYHS B HM3Y4aeMbIX
Tpoleccax ¥ SBIEHUSAX; TPOBOJMThH BHIBOABI M 3aKJIIOUYEHHS; YMEHUS IIPHMEHATh B MPOLIECCE
TO3HAHMs MOHATHA (NMPEAMETHBIE M METANPEIMETHBIE), CMMBOIMYECKUE (3HAKOBBIE) MOJIENH,
HCIIONb3yeMble B XMMHH, TIPeoOpa3oBbIBATh MOJENbHBIE MPEICTABICHHS - XMMUYECKHI 3HaK
(CHUMBOJI BIIEMEHTA), XUMHYecKas (JopMyJia U ypaBHEHHE XMMHYECKOM PEAKIUHU - IPH PELICHUH
yueOHBIX 3aJa4; C y4eTOM O3THUX MOJENbHBIX IIPEICTABICHUI XapaKTepH30BaTh H3ydaeMble
XUMHYECKHUE BEIIECTBA U XUMHUYECKUE PEAKIIHH.

2) 6a30Bble HCCIIEI0BATENbCKHE AEHCTBUA (METOABI HAYYHOTO MO3HAHUS BELIECTB U
SIBJICHH )

YMEHHUSI IPUMEHATH METO/Ibl HAYYHOT'O NTO3HAHUS BELIECTB U SIBJICHUI HA SMIINPUYECKOM
U TEOPETUYECKOM YpPOBHSAX B Yy4eOHOM TI0O3HAaBATEIbHOW M MPOEKTHOUCCIEI0BATEIbCKON
JESATEIHOCTH;

YMEHHS UCIIOJIb30BaTh MMOCTABIEHHBIE BOMPOCHl B KayeCTBE MHCTPYMEHTA MO3HAHUSA U
CaMOCTOSITENIFHO CTaBUTh BOIPOCHI; AHATU3UPOBATh (DAaKThI, BBIABIATE U (HOPMYIHPOBATH
npo0iieMy, ONpeneNsaTh Leidb U 3a/ladl, COOTBETCTBYIOIIME PEIIEHUI0 MPOOJIEeMbl; MpeyiaraTh
ONHUCATENbHYI0 WIH OOBSCHUTENbHYIO THUIIOTE3y M OCYIIECTBIATH €€ MpPOBEPKY; YMEHUS
MIPOBOAMTH U3MEPEHUS HEOOXOIUMBIX ITapaMeTpPOB, BBIYUCIICHUS, MOIETUPOBaHNE, HAOIIOIeHUs
U DKCIIEPUMEHTHI (pealbHbIE M MBICIEHHBIE), CAMOCTOSATENBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMynupoBaTh 00001IEHNSI U BBIBOJBI MO pE3yJIbTaTaM MPOBEAEHHOIO OIbITa, UCCIIEI0BaHUS,
COCTaBJIATH OTYET O MPOJIETaHHOM padoTe;
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3) pabora ¢ uHpOpManHEii:

YMEHHUSI OPHEHTHUPOBATHCS B Pa3NUYHBIX HCTOYHHMKAX WHGpoOpManuu (HAyIHO-
NOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJCP)KaHMs, CIPAaBOYHBIE TIOCOOUS, pPecypChl
WutepHera); aHAMU3UpOBaTh MHPOPMALMIO M KPUTHYECKH OICHUBATH €€ IOCTOBEPHOCTH M
HETPOTUBOPEYUBOCTh, OTOMPATh U MHTEPIPETUPOBATH MHPOPMAIINIO, 3HAYUMYIO JIJISl PEUICHUS
yueOHOI 3a1aun; yMEHUS NPUMEHATh DPA3IUYHBIE METOAbl U (HOPMYIUPOBATH 3aMpPOCHl MpPU
NOUCKe U 0TOOpe MH(pOpMAIIMU, HEOOXOAUMOMW JUTS BHITOJHEHHS YIeOHBIX 3a/1a4; UCTIOIb30BaTh
UHPOPMALIMOHHO KOMMYHHKATHBHBIE TEXHOJOTHH U PAa3lWYHbIC TOUCKOBBIE CHUCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTHMAaIbHYIO (OpMy TpeICTaBIeHUS WHPOPMALUU (CXEMBI,
rpaduKy, AMarpamMMbl, TaOIUIIbl, PUCYHKU U ApYyrue (OpMbI); yMEHHUS MCIIOJIb30BaTh HAYUHBIN
SI3BIK B KQUECTBE CPEACTBA pabOThl C XMMUYCCKON MH(OpPMAIIHEC; IPUMEHSITh MEKIIPEIMETHBIC
(pusmyeckue U MaTeMaTHUECKHUE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00OpEeBHATYPHI, HOMEHKIIATYPY,
UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH.

OgnajeHne yHUBEPCAIbHBIMHA Y4€OHBIMH KOMMYHUKATHBHBIMH JEHCTBUSMU:

1) ymenus obuienus (MMCHMEHHOM U YCTHOH KOMMYHHKAIIHH):

MPEJCTABIATh IMOJIYYCHHBIC PE3yJbTaThl MMO3HABATEIBHON JEATEIILHOCTH B YCTHBIX H
NUCHbMEHHBIX TEKCTaxX; ITyOJMYHO BBICTYNATh C MPE3CHTALUEH pe3yJbTaTOB BBIMOJIHEHUS
XUMHYECKOTO 3KCIIEPUMEHTa (UCCIIeI0BATEIbCKON JIA0OPATOPHOW WIIM TPAKTHYECKOW PabOTHI,
yu4eOHOro MpoeKTa); B X0Je auanora u (Win) JUCKYCCHUU 3a/aBaTh BOIPOCHI MO OOCYyKIaeMon
TEME M BBICKa3bIBaTh WJICH, (POPMYJIMPOBATh CBOW TPEIJIOKEHHS OTHOCHTEIBHO BBITOIHCHHS
IIPEIIOKEHHOM 3a0a4H.

2) ymeHus y4eGHOrO COTPYIHHYECTBA (TPYMIOBAs KOMMYHHKAIIHS):

Y4acTBOBATh B TPYNIOBBIX (hopMax paOOTHI: TUIAHUPOBATH OPTaHU3ALUIO
COBMECTHOHM PabOThI, ONPENENIATh CBOIO POJIb, PACIpPEAEIATh 3a/laud MEXy WIEHaMH IPYIIIbI;
BBITOJIHATH CBOIO YaCTh pabOThI, KOOPIMHUPOBATH CBOM JIEUCTBUS C ACUCTBUSIMU JIPYTHX WICHOB
KOMaH[Ipl, OIpPENENATh KPUTEPUU 10 OLEHKE KayecTBa BBINOJHEHHOM paboThl; pelarhb
BO3HUKAIOIIME NPOOJIEMbl HAa OCHOBE Yy4eTa OOLIMX HHTEPECOB U COIJIACOBAHMS IO3ULIUH,
y4acTBOBaTh B OOCYXJEHUHM, OOMEHE MHEHHUSIMH, «MO3TOBOM ILITYpME» U Jpyrux ¢dopmax
B3aUMO/ICHCTBUSI.
OBnajeHne yHMBEpPCAJbHBIMU YUEOHBIMHU PETYJISATUBHBIMU JEHCTBUSMHU BKJIIOYAET Pa3BUTHE
caMOOpraHu3alli, CAMOKOHTPOJIS,, CAMOKOPPEKIIUH, B TOM YHCIIE:
yMEHHUs pelaTtbh ydeOHble W HCCIEOBATENIbCKUE 3aJlaud: CaMOCTOSTENbHO BBIOMpPATH CIOCOO
pelieHus y4yeOHOHU 3a7auu (CpaBHUBATh HECKOJbKO BapUAHTOB pEILIEHUs, BHIOMpaTh Hauboisee
HOJIXOAALINM ¢ Yy4ETOM CaMOCTOSITEIbHO BBIJICIEHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO paboTy
IpU pEelIeHUH y4eOHOW MM MCCIIEeI0BaTeIbCKON 3a/1auM; Ha OCHOBE IMOJIYYEHHBIX PE3yJbTaTOB
dbopmynupoBaTh 00O0OIIEHUS U BBIBOJBI, MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCOB;
AQHAIN3UPOBATh PE3YNbTATHI: COOTHOCUTH CBOU JACHCTBHUS C IJIAaHUPYEMBIMU pE3yJibTaTaMu,
OCYILIECTBIISATh CAMOKOHTPOJIb JEATEIBHOCTH; KOPPEKTUPOBATH CBOKO JIEATEIIBHOCTh Ha OCHOBE
caMOaHaJM3a U CAMOOIICHKH.
[TpenmeTHbIe pe3yabTaThl OCBOCHUS MIPOrPaMMBbI IO XMMHH OCHOBHOT'O 00IIIero 00pa3oBaHus Ha
yriayOJIeHHOM ypOBHE.
[TpenmeTHbIe pe3yabTaThl OCBOCHUS MTPOTPaMMBbI IO XMMHH OCHOBHOT'O 00IIIero 0Opa3oBaHus Ha
yriayOJIeHHOM YpPOBHE HMEIOT 0O0lIee coaepKaTelbHOE SJIpO C MPEIMETHBIMU pe3yibTaTaMu
0a30BOT0 YpOBHS, COIJIACOBAHBI MEXAY COOOM, YTO IMO3BOJISIET PEANTMU30BBIBATH YIIyOJIEHHOE
U3Yy4YeHHE KaK B paMKaxX OTAEJbHBIX KJIacCOB, TaK U B paMKaxX peaju3alliy WHIWBUIYaJbHBIX
00pa30BaTeNbHBIX TPACKTOPHIA, B TOM YHCIIE HCIIOIB3Ys CETEBOE B3aMMOACHCTBUE OpPraHU3aIUH.
[To 3aBepmieHMM peanu3allid MPOrpaMMBbl YIIIYOJIEHHOTO YpPOBHS OOYyYarolluecsi CMOTYT
JI€TaJIbHEE OCBOMTH MaTepuai, OBJIAJETh PACIIMPEHHBIM KPYrOM IOHSATHH U METO/OB, pElIaTh
3aa4un 0oJiee BBICOKOTO YPOBHSI CJIOKHOCTH.
[IpeameTHble pe3yabTaThl BKIKOYAIOT: OCBOGHHE OOYYArOIIMMUCS HAyYHBIX 3HAHUW, YMEHUH U
Croco0O0B JEUCTBUH, CIEM(PUIECKUX IS TPEIMETHON 001acTH «XUMHS»; OCHOBBI HAYYHOTO
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MBILUICHHSI; BHJBI JI€ATEIbHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUA, €ro HHTEpIpeTalud,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U PeabHBIX KU3HEHHBIX YCIIOBHUSX;
o0ecreynBaroT BO3MOXKHOCTD YCIIEITHOTO 00YUYEeHHsI Ha CIIEeIYIOIIeM YPOBHE 00pa30BaHMUs.
K xoniy o6yuenus B 8 kiacce y o0y4aromerocst 0yayr chopMupoBaHbI
CIIeyIoIIKe IPeIMETHBIE Pe3yIbTaThl U3YUCHUS XUMHUH Ha YIIIyOJIIEHHBIM YPOBHE:
PacKpbIBaTh CMBICJ OCHOBHBIX XMMHMUYECKUX TMOHSTHI: aTOM, MOJICKYJIa, XUMUUYECKHUI AJIEMEHT,
MeTaJljI, HEMETaJUI, aJJIOTPOIIHSI, IIPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENIbHAS aTOMHAs M MOJIEKYJISIpHAs Macca, KOJIMYECTBO
BEIIeCTBa, MOJIb, MOJIIpHAsh Macca, MaccoBas JOJisi XMMHUYECKOrO JJIEMEHTa B COEIMHEHUH,
MOJISIpHBI 00BEM, OTHOCHTENbHAsl IJIOTHOCTh Ta30B, OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb,
amoTepHBbIi OKcUl, aM(OTEPHBIN THAPOKCU, XUMUYECKas peaKkius, KJacCuPUKaus peaKiuii:
pPEaKIMK COSIMHEHHSI, PEaKIIUU PA3JIOKEHUs, PEaKLMU 3aMEIICHUs, PEaKIM OOMEHa, 9K30- H
SHIOTEPMHUECKUE DPEAKIMH; TEIIOBOM 3(PQEKT peakiuuu; sIpo aToMa, SJIEKTPOHHBIN cou
aTomMa, aToOMHas OpOWTanb, pPaAMyC aTOMa, XHUMHYECKas CBs3b, MOJSApHAs W HEMOJSpHas
KOBaJICHTHAsl CBS3b, MOHHAsl CBS3b, MOH, KaTHOH, aHMOH, PAcTBOP, MaccoBas JOJs BEIIECTBA
(mpolleHTHAsT KOHILIEHTpalMs) B pacTBOpE, MOJSpHas KOHLEHTpAalusi BELIECTBA B pPacTBOPE;
3IEKTPOOTPUIIATENILHOCTh, CTEIEHb OKUCICHMS, OKUCIUTEIN U BOCCTAHOBUTENIU, OKHCICHUE U
BOCCTAHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUU, METO/] JIEKTPOHHOTO OajaHca;
WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX
i
OHSITUU
Y IPUMEHSTH 3TU TOHATHS MPU OMMCAHUU BEIIECTB U UX MIPEBPAIICHUIA;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsl COCTaBJieHHsS (OpPMYJ BEIIECTB W ypaBHEHUN
XUMHYECKUX PEAKIIUN;
OTIpEe/IeNIATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENCHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHMSX, MPUHAJJIEKHOCTh BEIIECTB K OIPEICICHHOMY Kiaccy
coequHeHUN 10 (QopmynaMm, BUABl XUMHUYECKOM CBA3M (KOBAJICHTHOM W HMOHHOW) B
HEOPTraHWYECKUX COCTMHECHHUSIX;
pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMs MacChl BEUIECTB, IIOCTOSHCTBA  COCTaBa,
[Tepuonnueckoro 3akona .M. MenneneeBa, aTOMHO-MOJICKYJIIPHON TEOpUHU, 3aKOHA ABOTaIPO
W €ro CIEICTBHM, NPEICTAaBIEHUA O HAyYHBIX METOJaX IIO3HAHUSA, B TOM YHCIIE
OKCIIEPUMEHTAJIBHBIX W TEOPETHYECKUX METOJaX HCCICJAOBAHUS BEIIECTB U HU3YYCHUS
XUMUYECKUX PEaKIUi;
JIEMOHCTPHUPOBATh TTOHMMAaHHUE TEPUOIUUECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX DJIEMEHTOB
OT ux nojioxenus B [lepuonnueckoii cucreme:
OMHUCHIBATh M XapakTepu3oBaTh TaOiuuHyro ¢opmy lleprognyeckoit CHUCTEMBI XUMHUYECKHUX
AIIEMEHTOB: Pa3IMyaTh MOHATUS «TJIaBHAs moArpymmna (A-rpymnmna)» u «mnodounas noarpymnmna (b-
rpynmna)», «Majble IepruoIb» U «OOJbIINE EPUOIBY;
COOTHOCUTh O0O3HaueHUs, KOTOphle HMeITcs B Tabmuue «llepuoanueckas cucrema
xumuueckux snemeHToB JI.M. MenneneeBa», ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS
aTOMOB XHMMHYECKHUX DJEMEHTOB (COCTaB U 3apsja  sAapa, oOliee 4YWCIO DJIIEKTPOHOB U
pacrpeziefieHue X Mo 3JIEKTPOHHBIM CIO0AM);
OOBSICHATH CBA3b MOJOKEHUS dyeMeHTa B lleprojuueckoil cuctemMe ¢ pacrpenieieHueM
AJIEKTPOHOB TI0 PHEPTETUYECKUM YPOBHSM, TTOJTYPOBHSIM M OpOUTAJISIM aTOMOB TIEPBBIX YETHIPEX
NIEPHUOJIOB;
KJIaCCU(UIIUPOBATh XMMUUYECKHE IJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKHUE PEaKIuu
(o yKCTy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY dPHEKTY);
XapakTepu30BaTh (OMHUCHIBATh) (U3MYECKHE M XHMHYECKHE CBOWCTBA MPOCTHIX W CIIONKHBIX
BEIIIECTB: KHUCIOpPOJa, BOAOPOJA, BOJAbI, OOIIME XHWMHYECKHE CBOICTBa OKCHUIOB, KHUCIOT,
OCHOBaHWUW W COJIEH, TEHETUYECKYI0 CBS3b MEXIYy HHMH, TOATBEpPXKAas MNpuMepaMu
MOJIEKYJIIPHBIX YPAaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUA;
OTUCHIBATh POJIb KUCIOPOa, BOJOPO/IA M BOJI B IPUPOIHBIX MPOIIECCAX, B KUBBIX OPraHU3MaXx,
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UX TMPUMEHEHHE B PA3IUYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXKHOE HCIOJIb30BaHHE B
COBPEMEHHBIX TEXHOJIOTHSX;

OOBSACHATH M MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX COCTaBa M CTPOCHUS,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUM B pa3IMUHbIX YCIOBUSIX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MOJISIPHYIO Maccy
CMECH, MOJIBHYIO JIOJI0 XMMHUUYECKOTO 3JIEMEHTA B COEAMHEHUHU, MAaCCOBYIO JOJIK0 XUMUYECKOTO
aeMeHTa no GopMyiie COeAUHEHHsI, HAaXOAUTh MPOCTEeHIy0 (popMyiy BeliecTBa 0 MacCOBBIM
WIM MOJIBHBIM JIOJIIM JJIEMEHTOB, MAacCOBYIO [OJII0 BELIECTBA B PacTBOPE, MOJIIPHYIO
KOHIIEHTPAIIMIO BEIIECTBA B PACTBOPE, MPOBOJUTH pacueThl MO YpPaBHEHHUSM XUMHYECKON
peaxkuuu;

MPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHOMN JIeATEIbHOCTH - aHaJIN3 U CUHTE3, CPaBHEHHE,
0000111eH1Ee, CUCTEMATU3AIUIO, KITACCU(HUKAIIHNIO, BBISIBICHUE IPUYNHHO-CIIEJICTBEHHBIX CBSI3EH -
JUISL U3y4EHUs CBOMCTB BEUIECTB M XHMHUYECKHUX PEaKIHil, €CTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUS - HAOIIOICHNE, U3MEPEHHE, MOACTUPOBAHNE, SKCTIEPUMEHT (PeabHbBIN U MBICJICHHBII)
- ISl OCBOCHHUSI Y4€OHOTO COACPKAHMS;

PacKpbIBaTh CYLIHOCTh IPOLIECCOB OKHCIEHUS U BOCCTAHOBJIEHMS, COCTaBJISATh YpaBHEHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINA (METOIOM 3JIEKTPOHHOTO OanaHca);
YCTaHABJIMBAaTh CBA3M MEXIy peaJlbHO HAOMIOJAaEeMbIMU XUMHYECKUMH SIBICHUAMU U
MpoLeccaMy, MPOUCXOMSIIMMU B MAaKpO- U MHUKPOMHUPE, OOBSICHATH MPUYMHBI MHOTOOOpa3us
BELIECTB, COOTHOCUTh XUMUYECKHE 3HAHUSI CO 3HAHUSIMU JIPYTUX YUE€OHBIX MPEIMETOB;
coOnrofarh mpaBwia 0Oe3omacHON paboThl B JaOOpPATOpPUM IPH MCIIOJIB30BAHUM XHUMHUYECKOMN
nocyabl U oOOpylOBaHUS, a TaKXKe IpaBuia OOpalleHMs] C BEIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMHU BBITIOJHEHUS J1a00PaTOPHBIX OMBITOB U MPAKTUYECKUX pabOT MO MOTYyYEHUIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
OTIpeIeICHHOM MacCOBOW J0JIeil pacTBOPEHHOTO BEIECTBA, PEIICHUI0 SKCIEPUMEHTATBHBIX
3az1a4 1o TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETUMHEHUI;

JEMOHCTPUPOBATh BIIAJICHUE OCHOBAMH XHUMHUYECKOW T'PaMOTHOCTH, BKIJIIOYAIONIEH yMEHUs
Oe30macHOro oOpalleHusl C BEIIEeCTBaMHU, MCIOJb3YyEMbIMU B MOBCEIHEBHOM »H3HHU, a TaKkKe
3HaHUE MPaBUJI TIOBEACHUS B LIETSAX COEpPEKEHH 310pPOBbs U OKpY>KaloIIel Cpebl.

K konmy oOyuenuss B 9 kimacce y oOydaromierocss OyayT chOpMUPOBaHBI CIEIYIONINE
IpeMETHBIE Pe3yNbTaThl U3YUYCHHsI XUMUU Ha YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITUN: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYIa,
MOH, KaTHOH, aHWOH, JIEKTPOOTPHLATENBbHOCTb, CTENEHb OKHMCIECHUS, XMMHYECKas peaxius,
TEII0BOM 3P PEKT peaknu, MoJib, MOJISIPHBIN 00BbEM, PacTBOD;

AIIEKTPOJIUTHI, HEINEKTPOIUTHI, HJIEKTPOIUTHUECKAsT JTUCCOLUAINS, peaKIM MOHHOro oOMeHa,
TUAPOSIN3 COJIe, oOpaTuMble M HEOOpAaTHMBbIE pPEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuyu, OKHUCIUTENb, BOCCTAHOBUTENb, OKUCJIEHHE U BOCCTAHOBJIEHHE, DIIEKTPOJIU3,
ajutoTpornusi, aMm(OTEepHOCTh, XUMHUYECKas CBsI3b (KOBaJEHTHAs, HMOHHAsA, METAJTUYECKas),
MEXMOJIEKYJISIpHbIE  B3auMoOJIeHicTBUA  (BOAOpOAHAs  CBA3b, CHIbl  Ban-nep-Baanbca),
KOMIUIEKCHBIE COEIMHEHUS, KPUCTAINIMYECKHE pelIeTKH (IPUMUTHBHAsA KyOudeckasi, 00bEMHO-
LEHTPUpPOBaHHAs  KyOWdeckas, TIpaHEIEHTPUpPOBaHHAs  KyOudeckas,  TeKcaroHalbHas
IUIOTHOYNIAaKOBaHHAs), KOPPO3Us METAJIOB, CIUIABbl; CKOPOCTh XUMHUYECKOM peakluy, KaTajius,
XUMHUYECKOE PpaBHOBECHE, DJIEMEHTHl XHMHUYECKOM TEPMOJMHAMHMKM KaKk OJHOW U3
TeopeTnyecKux ocHOB xumuu; [1/1K;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUI U MPUMEHSATH 3TU MOHATHUS TPU
OIMCAHUU BEIIECTB U UX MPEBPALLECHUII;

UCIMOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJIsi COCTaBlIeHHS (OpMyN BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEAKINN;

ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHYECKHX D3JIEMEHTOB B COEIMHEHUAX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY Kiaccy COEIUHEHHH 1o
dopmynaM, BHABI XUMHMYECKOW CBSI3W  (KOBAJCHTHOW, MOHHOM, METaJUIMYECKOH) B
HEOPraHMYECKUX COENMHEHUSX, 3apsj] HMOHA IO XMMHUYECKOW (opmyle, XapakTep cpeibl B
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BOJHBIX pAacTBOpaXx HEOPraHWYECKUX COEAMHEHUN, TUN  KPUCTAJUIMUECKOH  pEeleTKH

KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMmbici llepuoanueckoro 3akona J[.M. MenaeneeBa M JOEeMOHCTPUPOBATh €ro

MOHUMAaHUE:

OMKCHIBATh U XapakTepu3oBaTh TabnuyHyio ¢opmy Ileprognueckoil crUCTeMbl XMMHYECKHX

AJIEMEHTOB: pa3Nuyarh MOHATHS «A-Tpymma» u «b-rpynmay, «Manbie TepHoIbl» U «OobIIne

MEPUOIBIY;

OOBSICHATH CBA3b TOJIOKEHHUS dJieMeHTa B lleprHoJuueckoil cuctemMe ¢ pachpeneieHueM

3JIEKTPOHOB MO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX

NEpUO/IOB;

BBIICTATh OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB 3JEMEHTOB M HUX COEIUHEHUI

(KUCIIOTHO-OCHOBHBIX U OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCUIOB U THAPOKCHJIOB)

B IIpeJieax MaJbIX MEPHOJIOB U IVIABHBIX MOATPYII C YY€TOM CTPOCHHUS UX aTOMOB;

PaCKpBIBATh CMBICT TEOPUH AJIEKTPOIUTUIECKOHN AMCCOLMAINN, 3aKOHA ['ecca U ero CieacTBHid,

3aKOHa JIEUCTBYIOIIMX Macc, 3aKOHOMEPHOCTEH H3MEHEHHUs CKOPOCTH XMMHYECKOH peakiuwu,

HAIPABJICHUS CMEIIEHUSI XHMHUECKOTO PABHOBECHUS B 3aBHCUMOCTH OT Pa3JINIHBIX (PAKTOPOB;

KJIaCCU(PUIIUPOBATH XUMHUYECKHE AIIEMEHTHI, HEOpraHUYeCcKue
BeIIIe

CTBa,

XUMHYECKHE Peakuuu (110 YHCIy M COCTaBY YYaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIJIOBOMY

3¢ dexTy, Mo arperaTHOMy COCTOSHUIO PEareHTOB, MO H3MEHEHHUIO CTEleHEH OKHUCIICHUs

XUMHUYECKHX JJIEMEHTOB, 110 00OPaTUMOCTH, TI0 YYaCTHUIO KaTaInu3aTopa);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3UYHBIX KJIACCOB

HEOPraHMYECKUX COCTUHEHUH, TOATBEPKAasi ITO ONHUCAHHE NPUMEPAMH MOJCKYJISIPHBIX U

MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

COCTABJISITh YPABHEHMS: DJIEKTPOIUTUYECKON TUCCOLMALMN KHUCIIOT, IEJI0YEH U COJICH; ITOJIHbIE

U COKpallleHHble ypaBHEHHUs peakluid HMOHHOTO OOMEHa; peaklMid, MOATBEPKAAOIINX

CYIIIECTBOBaHHE T€HETHUECKOW CBS3M MEXY BEIIECTBAMH PA3JIMYHBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTh MPOLIECCOB THUAPOJIM3A COJIEH TOCPEACTBOM COCTaBJICHHS KpPAaTKHX

WOHHBIX W MOJICKYJISIPHBIX YPaBHEHUW PEAKIINi, CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX

peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;

IIPEJICKa3bIBaTh XapaKTep CPeJbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3WYECKUE M XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB

(kucnopon, 030H, rpaduTt, anMas, KpeMHUM, 60p, a3zoT, ¢ocdop, cepa, XJop, HATPUH, KaJTUH,

MarHuii, KaJabllui, alFOMUHUHN, Kele30, Mellb, IIMHK, cepeOpo) U 0OpPa30BAHHBIX UMHU CIOXKHBIX

BEIIECTB, B TOM YHCIIE MX BOJIHBIX PACTBOPOB (aMMHAK, XJIOPOBOJOPOI, CEPOBOIOPOI, OKCHIBI

yriepona (II, IV), kpemuus (IV), asora (I, I, 11, IV, V) u docdopa (I, V), cepsr (IV, VI),

CEepHHUCTasi, cepHas, a3oTHas, ¢ocdopHas, YrojibHas, KPEMHUEBAas KHUCIOThI, OKCHIBI U

ruapokcuabl MmetaiioB |A-1IA-rpynm, amtomunus, meau (I1), nunka, sxenesa (11 u I11));

MOSICHATh COCTaB, OTHENbHBIE CIIOCOOBI TIOMYYEHHST UM CBOMCTBA CJOXHBIX BEIIECTB

(xucnopoacoaepKalue KUCIOTHl XJIOpa, a30TUCTas, OOpHasi, YKCyCHash KUCJIOTHI U WX COIIH,

rasiorenn el Kpemuust (IV) u ¢pocdopa (Il u V), okcua u ruapoxcua xpoma (I1I), nepmanranar

KaJus;

OINKCHIBATL POJIb BAKHEUIINX HM3y4aeMBIX BEIISCTB B MPHPOJHBIX IMpoIleccax, BIMSHHE Ha

JKUBBIE OpPraHU3MBI, MPUMEHEHUE B PA3IUYHBIX OTPACISIX IKOHOMHUKH, HCIIOIH30BAHHE IS

CO3JIaHUS COBPEMEHHBIX MAaTEPHAJIOB U TEXHOJIOTHIA;

MPOBOAWTH PEAKIMH, TOJITBEPKIAIONINEe KAuyeCTBEHHBIM COCTAaB pPAa3lIMYHBIX BEIIECTB,

pacro3HaBaTh OMBITHBIM ITYTEM COJEpIKAIINUECs B BOJHBIX paCTBOpaxX MOHBI: XJIOPHJ-, OPOMHU/I-,

uomua-, cynbdar-, pochar-, kapOoHaT-, CHIMKAT-, CYIbPUT-, CyIbPHUI-, HUTPAT- U HUTPUT-

WOHBI, THJIPOKCH-MOHBI, KAaTHOHBI aMMOHUS, MarHWs, KaJbIlUs, AFOMHHHESI, Xene3a (2+) u

xkenesa (3+), menu (2+), IMHKA;

OOBSACHATH W MTPOTHO3UPOBATH CBOMCTBA BAXKHEUIITUX M3y4aeMbIX BEIIECTB B 3aBHCHMOCTH OT UX
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coCTaBa M CTPOCHUS, NMPUMECHEHHUE BEIIECTB B 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTBH
IIPOTEKaHUsl XMMHMUYECKUX IIPEBPAILCHUI B PA3JIMYHBIX YCIOBHUAX Ha OCHOBE PACCMOTPEHHBIX
AJIEMEHTOB XUMUYECKOH KHHETUKU M TEPMOJINHAMHUKH,

BBIUUCIISATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MAacCChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEeHTa 10 (opMysie COSIMHEHHs, MAacCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MOJIBHYIO JOJII0 XUMHYECKOI'0 3JICMCHTA B COCAMHCHHUU, MOJIAPHYIO KOHLICHTPAMIO BCUICCTBA B
pacTBope, HaXOAWUTh MPOCTEHITYI0 (OPMYTy BEIIECTBA MO MACCOBBIM HIIM MOJIBHBIM JIOJISIM
9JICMCHTOB, IMPOBOAWUTL PACYCThI MO YPABHCHUAM XUMHUUYCCKHUX peaKHI/Iﬁ C Y4CTOM HCIOCTATKa
OJTHOTO W3 pEareHTOB, MPAKTUYECKOTO BBIXOJAA IPOJYKTa, 3HAuUeHHs TeruioBoro 3ddekra
pEaKIMU, ONPEEIATh COCTaB CMECEH;

coOioaTh mpaBmia 0e30MmacHOW paboThl B JIAOOPATOPHH IMPHU HCIIOJIB30BAHUH XHUMHUYECKON
nocyapl U 00OpyIOBaHUS, a TaKXKe IMpaBuUia OOpaIIeHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU BBIITOJHEHHSI JJAOOPATOPHBIX OMBITOB M MPAKTHYECKUX PalbOT IO MOIYYCHUIO U
COOMpaHHMIO Ta3000pa3HBIX BEMIECTB (aMMHaKa U YIJIGKUCIOTO Ta3a) H  PEHICHHUIO
IKCIEPUMEHTAJIBHBIX 33J1a4 M0 TeMaM Kypca, IPeICTaBIsATh Pe3yIbTaThl IKCIIEPUMEHTA B (hopMe
BBIBOJOB, 1OKAa3aTCIbCTB, Fpa(i)I/IKOB, Ta6JII/III W BBIABJIATH OMIIUPUYCCKUEC 3aKOHOMCPHOCTH,
NPUMEHSITh OCHOBHBIC ONEPAIlMH MBICIUTEILHON JCSITEIbHOCTH (aHAJIU3 U CUHTE3, CPAaBHCHHE,
00001IeHNe, CUCTEMATH3AIMIO0, BBISIBICHHE MPUYMHHO-CIEICTBEHHBIX CBS3€H) NMPH W3YyUCHHH
CBOWCTB BEHICCTB M XUMHUECKUX pEAKIUi, BIAJCTh ECTCCTBEHHOHAYYHBIMH METOIAMHU
NO3HaHUs (HaOIII0JeHre, N3MEPEHHE, MOICTTHPOBAHNE,

IKCIEPUMEHT (pEaJIbHBII U MBICIICHHBIN);

IMPUMCHATH IIpaBUJIa 0e30macHoro 06paHICHI/IH C B€UICCTBaMHU, MCITIOJIb3YCMbIMH B HOBCCHHGBHOﬁ
YKU3HH, TIPABHJIA TIOBEJCHUS B LIEJISIX COCPEIKEHUS 37I0POBbS U OKPY)KAIOIICH MPUPOTHOM CPEIIbI,
INOHUMATb BpPC/ (OHEICHOCTI)) BO3I[€I>’ICTBH$[ Ha JXUMBBIC OpraHMW3Mbl ONPCACICHHBIX BCIICCTB,
HOSICHATh Ha MPHUMEPAX CIIOCOObI YMEHBILICHHUS U MPEIOTBPAICHHUS UX BPEIHOTO BO3JICHCTBHS,
3HAa4YCHHE )KUPOB, OCIKOB, YIIIEBOIOB JUISI OPraHU3Ma YEIOBEKa;

UCIIOJIB30BaTh TIOJYYCHHBIC MPEIACTaBICHUS O cdepax Npo(HEeCCHOHAIBHOW JesTeIbHOCTH,
CBs3aHHBIX C HaYKOfI N COBPECMCHHBIMH TCXHOJIOTHAMH, KaK OCHOBY IJIAd HpO(i)GCCHOHaHBHOﬁ
OpHUEHTAINH U JUISI OCO3HAHHOTO BHIOOpa XMMHH KaK MPOPUIBHOTO MpeIMeTa Mpy MPOAOTHKEHUN
00y4eHus1 Ha YPOBHE CPEJHETO O0IIero 00pa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOH MPOEKTHO-HUCCIIENOBATENLCKON JIEATeIbHOCTH XUMHUYECKOW U
XUMHUKO-IKOJIOTUYECKON  HAIPaBJIEHHOCTH, MPUOOPECTH  ONBIT  MPOBENEHUS  Y4eOHBIX
WCCIIEIOBAaHUM B YCIOBUSX 0Opa3oBaTENbHBIX OpraHHU3aIfil, a Takke opraHu3anuil (LIEHTPOB)
JIOTIOJTHUTEIIFHOTO 00pa30BaHUs JETEH.
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