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IMosicHuTEILHASA 3aNIHCKA.

Pabouas nmporpamma no npeaMeTy «XUMHUs» COCTaBJICHAa Ha OCHOBE
- ®enepanbHOro 3akona PO «O6 obpaszoBanuu B Poccuiickoit denepanuny;
- ®enepanbHOrO rocyIapCTBEHHOTO CTaHAAPTa OCHOBHOT'O 00IEro 00pa3oBaHMs;
- [IpumepHO#l mporpamMmbl OCHOBHOTO o0Imero obpasopanus. C ydetoM TpeOoBaHuii QemepanbHO paboueit
MpOTPaMMBI IO XUMHH.
W3yuenne Kypca XMMHUH 10 JAHHOW NPOTpaMMe CIOCOOCTBYET ()OPMHUPOBAHHIO Y OOYYAIOMIMXCS JTUYHOCTHBIX,
METAlpEeIMETHBIX W IPEAMETHBIX pE3yJbTAaTOB OOYYEHHs, COOTBETCTBYIOIIMX TpeboBaHWsAM DenepaabHOTO
TOCyIapCTBEHHOTO 00pa30BATENEHOTO CTAHAAPTa OCHOBHOT'O 00IMIEro 00pa3oBaHHUs.

Iliranupyemble pe3yJbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa

JIM4HOCTHBIE Pe3yJIbTaThI MeTtanpeameTHbie pe3yJabTaThl IIpenmeTrHbIe pe3yabTaThI
[ocrenenno BeICTpauBath | PerymstuBubie YV /I OOBSICHATh CYTh XUMUYECKUX MPOLIECCOB U
COOCTBEHHOE nenoctHoe | CaMOCTOATENIbHO — OOHApyKMBaTh M | UX  NPUHLIUIHAAIGHOE  OTIMYHE  OT
MHUPOBO33pEHHE: (dopmynrpoBaTh MpodieMy B KIaCCHOH | (PU3MUECKHX;

- OCO3HABaTh COBPEMEHHOE | U WHIIUBHYJIbHON yueOHOH | * Ha3bplBaTh NPU3HAKM U YCIOBUS
MHOroo0pasue THIIOB | IEATECIBHOCTH. MPOTEKAaHHs XUMHUYECKUX PEaKIIHii;

MHPOBO33PEHHUS, OOLIECTBCHHBIX, BeraBuraTs BEpCHHU penreHus | ¢ yCTaHABIIMBAaTh NPUHAICKHOCTh
PEIUTHO3HEBIX, aTCHCTHYECKHX, | MPOOJIEMBI, OCO3HABAaTh KOHEYHBIA | XMMHYECKOW pEakmuH K ONpelneléHHOMY
KyJIbTYPHBIX TpaguLMid, KOTOpBIE | PE3yJbTAT, BEIOUpATh U3 THITY II0 OJHOMY U3 KJIacCH(MUKALMOHHBIX
ONPENeISIFOT ~ pa3Hble  OOBSCHEHMS | MPEIUIOKESHHBIX u UCKaTb | MPU3HAKOB: 1) 1O 4YHCIy U COCTaBy
HPOUCXOJIAIIETO B MUDE; CaMOCTOSTENHLHO CPEACTBa | UCXOAHBIX BELIECTB U MPOJYKTOB PEAKLIUH
— C y4éTOM 3TOro MHOrooOpa3sus | JOCTIDKCHUS LETH. (peakumu  COENUHEHHs,  Pa3JIOKEHUs,

MOCTENIEHHO ~ BbIpaOateiBaTh  cBou | CoCTaBiATh (MHOMBHIYaJbHO WM B | 3aMelleHHs M 0OMEHA); 2) 1O BBIICICHHIO
COOCTBEHHBIC OTBETHI Ha OCHOBHBIC | TPYIIlE) IUIAH pELIeHUs MpOoOJeMbl | WM TOIJIOIEHHUIO TEeIUIOTH  (peakiuu

JKU3HEHHBIE  BOMPOCHI,  KOTOpBIEC | (BBIMOJHEHUS 9K30TEPMHUUECKHE U IHIOTEPMUUYECKHE);
CTaBUT JINYHBIN )KU3HEHHBIH OMBbIT; MIPOEKTA). 3) Mo W3MEHEHHUIO CTeNeHedl OKUCICHUS
- YIUTBCA mpu3HaBath | [logOupate K Kakmgod mpolieMe | XUMHYECKUX 2JIEMEHTOB (peaxm
MIPOTHBOPEIHBOCTD u | (3amaue) aJIeKBaTHYIO el | OKHCIIHTENEHO- BOCCTAaHOBUTENBHBIC); 4)
HE3aBEPIIEHHOCTh CBOHWX B3TJIAOB | TEOPETHUYECKYIO MOJCIb. mo oOpaTUMOCTH Tporecca (peakmuu
Ha MHp, BO3MOKHOCTb ux | Pabotas 1o mpemiokeHHOMY H | oOpaTHMBIC M HEOOPaTHUMEIC);

U3MEHCHUS. CaMOCTOSTEITFHO COCTaBJICHHOMY | * Ha3bIBaTh (AKTOPHI, BIMAIONINE Ha
Yuurecs HCTIOJh30BaTh CBOW | IUTaHy, WUCIOJB30BaTh HApSAAY C | CKOPOCTb XUMHUYECKUX PEaKIIHH;

B3rjigAbl Ha MHUDP JIA 00BsACHEHUS | OCHOBHBIMH u JOIIOJTHUTCIIbHBIC | * Ha3bIBATh (baKTOpI)I, BIIMAOIIUEC Ha
Ppas3JIMYHbIX chyauMﬁ, peuicHusa | CpeacTBa (cnpaBquaﬂ JaTeparypa, | CMCIICHUE XUMUYECKOI'0 PaBHOBECHAA,

BO3HUKAIOIIMX npobieM U | CIOXHBIE MPHOOPHI, KOMITBIOTED). . COCTAaBJIATh YpaBHEHHUs
N3BJICUCHUS )KU3HCHHBIX YPOKOB. HHaHI/IpOBaTL CBOI0 MHIAWBUAYAJIbHYIO SHGKTpOHHTquCKOﬁ Jucconuanuu
Oco3HaBaTh CBOH HHTEpECH, | 00pa3oBaTeNbHYI0 TPAEKTOPHIO. KHUCJIOT, IIeNoueH, coneil;

HaxXOJWUTh U U3y4aThb B yqe6H1/H<ax 10 Pa6OTaTI) 10 CaMOCTOATCIIBHO ITOJIHBIC u COKpaHléHHI)Ie HOHHBIC
pasHBIM MpeAMeTaM Marepuail (M3 | COCTaBIEHHOMY IUIAHY, CBEpssICb C | ypaBHEHHs peakiuii oOMeHa; ypaBHEHHSA
MaKCHMyMa), UMCIOIINI OTHOIIEGHWE | HUIM W UENbI0  JIESATENbHOCTH, | OKHUCIMTEIHLHO- BOCCTaHOBUTEIBHBIX
K CBOMM HHTEpecaMm. UCTIPABIISIA omnoKy, WCIIONB3YS | peakuuii;

Hcnons30BaTh CBOM HMHTEPECHI JUIA | CAMOCTOSITEIBHO MoJ00paHHbIe | * MPOTHO3UPOBATH NMPOAYKTHI XUMHUECKUX
BBIOOpA WHIMBHUIYAJIBHOH | cpencTBa (B ToM uncie u MHTepHeT). peakuii 1o (dopMynaM/Ha3BaHUAM
o0Opa3oBaTeNbHOI TPaeKTOPUH, CBo06o1HO MOJIb30BAThCS | UCXOTHBIX BEIIECTB; OTIpEJIeNATh
NOTEHLUAIbHON Oynyuiel | BhIpaOOTaHHBIMUA KPHUTEPHUSIMU OLEHKH | MCXOJHBIE BELIECTBA o
npodeccun W COOTBETCTBYIOUIETO | M CaMOOLIGHKH, HWCXOJsl W3 Ueld U | GpopMysam/Ha3BaHHUSIM HIPOAYKTOB
npodunbHOro 0OpazoBaHusi. UMEIOIUXCS ~ KPUTEpUEB, pas3fidyas | peakluy;

[Iprobperats ONMBIT y4acTHs B A€TaX, | pe3yabTaT U CIIOCOObI NEHCTBUI. *  COCTAaBJIATb  ypPAaBHEHUS  PEAKLMUIA,
MPUHOCAIINX TIOJIB3Y JIFOISIM. B xome mpenctaBieHHs ~TPOEKTa | COOTBETCTBYIOIIUMX IOCIEIOBATEIEHOCTH
Y4uThCs CaMOCTOSITETIHHO BHIOMpATh | JaBaTh OIEHKY €ro pe3ysibTaTaM. («uemovxe») IIpeBparieHni
CTUIIb MOBEJCHMUS, npuBbIYKH, | CaMOCTOSATENLHO OCO3HABATH IIPUYMHBI | HEOPTAaHUYECKUX  BEIIECTB  pa3IMUHBIX
obecrieunBaroe Oe30macHblil 00pa3 | CBOEro  ycrexa WM Heyclexa U | KJIacCoB;

KM3HH W COXPaHEHHE 370POBbsl — | HAXOAWTH  CIOCOOBI  BBIXOA@ M3 | * BBIABIATE B IPOLECCE AKCIIEPUMEHTA
CBOEro, a Takxke ONM3KUX JIIOAEH W | CUTyaluH Heyclexa. MIPU3HAKH, CBUIETENIBCTBYIOIIUE 0
OKPY’KaIOIIHX. YMEThb OLIEHUTHh CTENEHb YCIEUIHOCTH | MPOTEKAaHWU XUMHUECKOW peakluy;
Yuutecs CaMOCTOATCIIBHO CBOECH HH}IHBHHyaJ’[BHOﬁ ® IIPUTOTOBJIATH PacCTBOPBI C
IIPOTUBOCTOSTh CUTyallusM, | oOpa30BaTEIBHOM IESTEIBHOCTH. OnpeAeNEHHON MaccoBO Jloyien

NPOBOLMPYIOIIMM  HAa  TOCTYNKH, | /laBaTh OIEHKY CBOWM JHWYHOCTHBIM | paCTBOPEHHOTO BEIIECTBA;
KOTOpPBIE YIPOKalOT OE30MIaCHOCTH M | KayeCTBaM M YepTaM  XapakTepa | * ONpeAemsiTh XapaKTep CpPeabl BOJIHBIX




3JI0POBBIO.
BpiOuparh MOCTYIKH, HalleJeHHbIC
HAa  coXpaHeHHWe H  OepexHoe

OTHOIIEHWE K TPHUPOJAE, OCOOECHHO
KUBOM, M30eras HpPOTHBOIOIOKHBIX
MOCTYIIKOB, TIOCTETIEHHO y4ach H
OCBanBasi CTPATETHIO PALIMOHAIBHOTO
[IPUPOAOIOIb30BAHUS.

Yuntbes yoeknaTh IPYrux JIOAEH B

HeO6XOI[I/IMOCTI/I OBJIaJICHUA
CTpaTel"PIefI palMOHAJILHOT'O
MMpUpoOaA0NO0JIb30BaAHUSA.

Hcnons3oBath 9KOJIOTHYCCKOC

MBIIIUICHHE JUIS BBIOOpA CTpaTEerHH
COOCTBEHHOI'O IOBEIECHHUS B KAUECTBE
OJTHOM M3 IIEHHOCTHBIX YCTAHOBOK.
CpencTBOM Pa3BUTHS JTHYHOCTHBIX
pe3yabTaToOB CITyKaT yaeOHBIH
MaTepHal M MPOAYKTHBHBIC 3aIaHHsI
yueOHHMKA, HAa YMCHHEC OIICHHUBATh
MOBE/ICHUE YCJIOBEKA C TOYKHU 3PCHHUS
XUMHYECKOH 0e30macHOCTH o
OTHOIIICHUIO K YEJIOBEKY U IIPUPOJIE

(«KaKoB s1»), ONPEENIATh HAIPABICHUS
CBOETO pa3BUTHA («KakUM S XOUy
CTaTh», «YTO MHE JJIS 3TOTO HA/I0

CHCTIATH).

Ilo3naBarenpupie YV /:
AHaNMU3UpPOBATH, CpaBHUBATb,
KIIacCH(UITPOBATH " 0000mare
TTOHSTHS:

- [aBaTh ONpEACICHHUE TMOHATHAM Ha
OCHOBE HW3YYCHHOTO Ha pPa3INYHBIX
npeaMeTax yuyeOGHOro

MarepHana;
- OCYLIECTBIIAT JIOTHYECKYIO
OlEpaldi0  YCTAHOBJCHHUS  POIO-

BUJIOBBIX OTHOIIICHHI;

- 00001IaTh TOHATHUS — OCYIICCTBIATH
JIOTHYECKYIO OIEPAIHI0 Iepexoaa OT
MOHATHA C MEHBIIUM OO0BEMOM K
TIOHSTHIO C OOJIBIIMM OOBEMOM.
CTpOHUTh JIOTHUECKOE PAaCCYXKICHHE,

BKJIIOUAIOIIEE YCTaHOBIICHHE
HpI/I‘-II/IHHO-CJ'IeZ[CTBeHHI)IX CBﬂBeﬁ.

Co3maBaTb MOJENH C BBIACICHHEM
CyIJ_[eCTBeHHI)IX XapaKTepI/ICTI/IK

o0BbeKTa, MpeoOpa3oBbIBaTh MOJCIH C
LEbI0 BBIABICHUS OOIIMX 3aKOHOB,
ONPEeNeISIIOIINX JAHHYIO IPEIMETHYIO
001acTb.

[pencraBnsate MHGOPMALUIO B BHIC
KOHCIICKTOB, Ta0JIHL], CXeM, TPahUKOB.
[IpeoOpa3oBbiBaTh  MHGOPMALMIO W3
OJJHOTO BHJa B JIpyrod M BHIOUpAThH
ynoOHyro i cedst popmy dukcanuu u
MIPEACTaBICHUS nHOpManuy.
[pencraBnste uHdopmanuio B
ONITUMAJILHOM (OopMe B 3aBUCHMOCTH
OT ajipecara.

[Monumas MO3HULIUIO Jpyroro,
pas3nuyaTh B €r0 pevd: MHEHHE (TOYKY
3peHHs), T0Ka3aTeIhCTBO (aPTyMEHTHI),
(baKThl; THIIOTE3bl, aKCHOMBI, TECOPHUH.
Hnst 3TOTO CaMOCTOSITEIbHO
UCIIOJIb30BaTh  Pa3iIMYHbIE  BHJBI
YTeHUs (M3ydaroliee, MPOCMOTPOBOE,
03HaKOMUTEJIBHOE, MIOMCKOBOE),
HPUEMBI CITYIIaHHS.

YMeTh HCIOJb30BaTh KOMIIBIOTEPHBIC
U KOMMYHHKAIMOHHBIC TEXHOJOTHH
KaKk HHCTPYMEHT JUIi JOCTHIXKCHHS
CBOMUX LIEJIEN.

pacTBOPOB  KHCIIOT M  IIEJI0OYeH 10
M3MEHEHHIO OKPACKH WHIUKATOPOB,

* TMPOBOJIUTH KAaYECTBEHHBIE PEAKIIHH,
MOATBEPKAAIONINE HAIWINE B BOJHBIX
pacTBOpax BEIIECTB OTACIbHBIX KAaTHOHOB
U aHUOHOB.

. OTIPEIICIIATh MIPUHAJIC)KHOCTh
HEOpraHMYECKUX BEIIECTB K OJHOMY W3
M3YYCHHBIX KJIACCOB/TPYIMIL: METAJUIBI U
HEMeTaJlIbI, OKCH/IBI, OCHOBaHM,
KHCIIOTBI, COJIH;

* COCTaBIATH (OPMYJIBI BEIIECTB IO KX
Ha3BaHUSIM,

* ¢ COCTaBJIATH (POPMYIIBI HEOPTAHUISCKUX
COCIMHEHUI  TO0  BAJICHTHOCTAM |
CTETICHSIM OKHCIICHHUS DJIEMEHTOB, a TaKKe
3apsAgaM HOHOB, YKa3aHHBIM B TaOJIHIIE
PacTBOPUMOCTH KHCJIOT,

OCHOBaHHUH U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MCHCHUS
(Gu3NYeCKUX M XHMHYCCKHUX CBOMCTB
IIPOCTBIX BEILECTB (MmetanoB u
HEMETAJJIOB) U WX BBICHIMX OKCHIOB,
00pa3oBaHHBIX dJICMECHTAMH

BTOPOT'O ¥ TPETHETO TIEPHOJIOB;

*  TPHBOJUTH  NPHUMEPHl  PEAKIIHH,
MTOATBEPKAAIOINX XUMHUYCCKHE CBOHCTBA
HEOPTraHWYECKHX  BEIIECTB:  OKCHJIOB,
KHCJIOT, OCHOBAHHUI H COJICH;

* OMNpEACHATh BEIICCTBO-OKUCIUTEb |
BEIIECTBO-BOCCTAHOBUTEIb B
OKHUCIIUTENBHO- BOCCTaHOBHUTEIBHBIX
PeaKIusIX;

. COCTaBIIATh
BOCCTaHOBUTEILHBIN
W3YYEHHBIX PEeaKIHii) Mo
MIPEUTOKEHHBIM CXeMaM PeaKIni;

* TPOBOTUTH JaOOPATOPHBIC  OIIBITHI,
MTOJITBEPIKNAIOIINE XUMHUECKHE CBOWMCTBA
OCHOBHBIX  KJIACCOB  HEOPTaHHYECKHUX
BEIECTB;

* TMPOBOANWTH J1aOOPaTOPHBIE OMBITHI TIO
MIOJyYEHUI0 M COOMpaHMIO Ta3000pa3HBIX
BEIIECTB: BOIOPO/IA, KHUCTIOPO/Ia,
YIIEKUCIIOTO raza, aMMHakKa; COCTaBIISTh
YPaBHEHHSI COOTBETCTBYOIIUX

OKHCITUTEITHHO-
OanaHc (s




Conep:xanue yueOHOro npeamera

Mannas pabodasi mporpamMma paccunTana Ha 68 yueOHbIX daca (2 y4eOHBIX daca B HEACTIO B TeucHue 34
Henenb o0ydeHnst) B 9 Kimaccax..

BemecTBO M XUMHYeCKasl peaKIusi

ITepuonuueckuii 3axon. Ilepuoanueckas cucrema xumuueckux snemeHToB J[. M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUH CBOMCTB XUMHYECKUX 3JIEMEHTOB MIEPBHIX TPEX MEPHOIOB, KaNus, KaIbIIHs
U UX COEIMHEHUH B COOTBETCTBUH C IIOJIOKEHUEM 3J1EMEHTOB B [leproauueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUAbl XUMUYECKOW CBSI3U. THIBI KPUCTAIMUECKHUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT THUIAa KPUCTAIITMYECKON PEIIETKY U BUIa XUMHUECKOHN CBSI3U.

Knaccudukamms © HOMEHKIATypa HEOPTaHHYECKHX BEIIECTB. XHMHYECKHE CBOICTBAa BEMIECTB,
OTHOCSIIIUXCSL K Pa3IMYHBIM KJIaccaM HEOPraHWYeCKHX COEIWHEHUH, TeHeTHYecKas CBs3b HEOPraHUYECKUX
BEIIIECTB.

Krnaccudukanms XUMA9eCKHX peaknuil MO pa3IMYHBIM IpH3HAKaM (0 YHCIY W COCTaBY y4acTBYIOIIHUX B
peaKuy BEIIECTB, MO TEIUIOBOMY 3(P(eKTy, 0 M3MEHEHHIO CTENCHEeH OKHCICHHS XHMHYECKHX 3JIEMEHTOB, II0
00paTUMOCTH, TI0 YYACTHIO KaTaIu3aTopa). DK30- U SHIOTCPMUUCCKUE PEAKIMH, TEPMOXUMUYCCKUAC YPABHCHUS.

[TorsATHE O CKOPOCTH XHMHYECKOH peakiuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHYCCKHX
peakuusx. [IoHATHE O TOMOrEHHBIX M TeTEpOTreHHBIX peakuusax. [loHsTue o kartanuze. [loHATHE O XUMHYECKOM
paBHOBecHuH. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON PEAKIIUH U MOJI0KEHHE XUMHUECKOTO PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIMH, SJIEKTPOHHBIN 0ajlaHC OKUCIHMTENLHO-BOCCTAHOBUTEIBLHON
peakuuu. CocTaBlieHHE YpAaBHEHUN OKHUCIMTENbHO--BOCCTAHOBUTENBHBIX pEaKUUMi C HCHOJb30BAHHEM METOIA
AJIEKTPOHHOTO OayiaHca.

Teopus 2IEKTPOIUTHYECKOW JUCCOLMAIMM. OJEKTPOIUTHI U  HEIJIEKTPOIUTHL. KaTHOHBI, aHHUOHBI.
MexaHu3M qUCCOUMAMU BELIECTB C PA3IMYHBIMU BUAAMU XUMUUECKOU cBs3u. CreneHp nuccounanuu. CunbHbIE U
CITa0bIe IIEKTPOIHTHL.

Peakinn moHHOro oOMeHa. YCIOBHS NMPOTEKaHUs PEaKIUil MOHHOIO OOMEHa, MOJHBIE M COKpaIlEHHbIE
WOHHBIC ypaBHEHHUS peaknuid. CBOWCTBAa KHCJIOT, OCHOBAaHMH W COJCH B CBETE IIPEACTABICHUA 00
3JIEKTPONUTHYECKON Tuccouranuu. KauecTBeHHble peakiuu Ha HOHBL. [IoHATHE O THAPONH3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIGHHE C MOJAEISIMHU KPUCTAJUIMYECKHX PEIETOK HEOPraHWYEeCKHX BEIIECTB — METauIOB U
HeMmeTaiwioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHAAa HATPHs), UCCIECIOBAaHHE 3aBUCHMOCTH CKOPOCTH
XUMHYECKOH pPEaKIUH OT BO3ICHCTBHSA Pa3MYHBIX (PaKTOPOB, MCCICIOBAHUE SICKTPOIPOBOJHOCTH PAaCTBOPOB
BEIIIECTB, IpoIlecca TUCCOIMAIMN KHCIOT, IIeNodel M coiel (BO3MOXHO HCIOJB30BAHHE BHUIEO MaTEPHAJIOB),
MIPOBE/ICHUE OTBITOB, HILTIOCTPHUPYIOIINX MPH3HAKH MPOTEKAHHUS PeaKIuii HOHHOTO oOMeHa (0O0pa3oBaHHE OCalKa,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI), OINBITOB, WIDTFOCTPHPYIOMINX MPUMEPH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (TopeHHe, peakIH Pa3JIoKeHHs, COCIUHEHUs), PAaclO3HaBaHHE HEOPTaHHYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIUi Ha HOHBI, PeIIEHUE YKCIIEPUMEHTATbHBIX 3a/1a4.

Hemerayibl M MX coeUHeHUSs

OO6mrast xapakTepUCTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIE CTETIEHH OKHCIIEHUS.
Crpoenne U (usnyeckre CBOMCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XHMMHUUYECKHE CBOMCTBA Ha NpHMeEpe XJopa
(B3auMOZCHCTBHE C MeETaUlaMH, HEMeTallaMH, IenodaMmu). XiopoBozopon. ColsiHas KHCIOTa, XUMHYCCKHE
CBOICTBa, MOJIyueHHE, NpuMeHeHue. [leficTBUe Xjopa M XJIOpOBOAOPOJAa Ha OpraHu3M uejoBeka. Bakneiue
XJIOPHUJIBI U UX HAXOXKJCHHE B IPUPOJIE.

OO0mas xapakTepucTrKa 31eMeHTOB VIA-rpymmel. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEpHBIC CTCTICHU
okucnerns. CrTpoeHHe W (U3NYECKHE CBOWCTBA TPOCTBIX BEMIECTB — KHCIOPOAa W Cephbl. AJIIOTPOIHEIC
MOJM(UKALMK KUCIOPOAa W cepbl. XHMMHUUEcKHe cBoWcTBa cepbl. CepoBOAOpOlN, CTpoeHue, (uinueckue u
XUMHUYeCKHe CBoicTBa. OKCHABI CEpPhl KaK MPEICTABUTENHM KUCIOTHBIX OKCUAOB. CepHas KHCIIOTa, QU3NIECKUE U
XIUMHYECKHE CBOMCTBa (0OOLIME KaK MPEICTaBUTENS Kiacca KHCIOT W CHeludHuUYecKre). XUMHYSCKHE pPeaKIuH,
JIeKaIye B OCHOBE MPOMBIIIJICHHOTO CIIoco0a MOMydeHus: cepHoil kucioTsl. [IpuMenenne cepHoit kuciaotel. Comu
CEepHON KHWCIIOTHI, KauyeCTBEHHAs peakinus Ha cyinbdar-noH. HaxoxaeHue cepbl M €€ COSAMHEHWH B TPHPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPY KaIoUlell cpebl COeAMHEHUsMU cepbl (KUCIOTHBIE JOXKIM, 3arpsI3HEHHE BO3ayXa U
BOJIOEMOB), CITOCOOBI €r0 TPEIOTBPAILCHHUSI.

OO0mass xapakTepucTUKa 3JIeMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOCHHsI aTOMOB, XapaKTepHBbIE CTEIICHH
OKHCIICHHS. A30T, pacmpOCTpaHEHUE B TPHUPONE, (U3MYECKUE M XUMHYECKHe cBoiicTBa. Kpyromopor asora B
npupoae. AMMHaK, ero (HU3MYECKUE M XUMHUYECKUE CBOWCTBA, MONydyeHHWE W NprMeHeHne. CONM aMMOHHS, UX
(bu3nueckne 1 XMMUYECKHE CBOMCTBA, TpUMEHEeHHe. KauecTBeHHas! peakiins Ha HOHbI aMMOHHS. A30THasI KUCJIOTA,



e€ momydeHuwe, ¢U3INYECKHE M XUMHYCCKHE CBOWcTBAa (0oOme Kak TMPEeOCTaBHTENs Kiacca KHCIOT U
cnieruduieckue). Microib30BaHne HUTPATOB M COJIEH aMMOHUS B KQUeCTBE MUHEPAITBHBIX yIOOpeHUH. X UMAIECKOE
3arpsi3HEHHE OKpYXKaloIleH cpelbl COCOUHEHMSMH a3oTa (KUCIOTHBIE NOXIH, 3arpsA3HEHHE BO3yXa, NOYBBI H
Bos0éMOB). Docdop, amrorpornHble Momudukanuu ¢dochopa, ¢uMUECKHe M XUMHUUECKHe CBoMcTBa. OKCUZ
thocdopa (V) u pochopras kucnora, GpU3NIECKUe M XUMHIECKHE CBOMCTBA, moay4eHue. Mcnonp3oBanne dpochaTo
B Ka4eCTBE MUHEPAIBHBIX YI0OpEHHIA.

OO1mas xapakTepucTHKa 35eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepPHbIE CTEIIEHU
OKHCIICHHA. YTJIEPOJ, aUIOTPOIHBIE MOIWU(HUKAINH, PACTIPOCTPaHEHHE B IMPHPOIE, (H3NUECKHE W XUMHUICCKHE
cBoiictBa. Axcopomms. Kpyrosopor yrieponma B mpupone. OKcuabl yriepona, WX (U3WYecKue M XUMHYICCKHE
CBOMWCTBa, JIeIiCTBHE Ha JKUBBIE OPTaHU3MBI, MOJYYCHUE U MPUMEHEHHE. DKOJIOrHYecKre MpoOaeMbl, CBSI3aHHBIE C
okcuznoM yriaepoaa (IV), runoresa riao6aibHOIO MOTEIICHUS KIMMATa, MApHUKOBBINA 3G dekT. YronbHas KUCIOTa U
e€ comn, nx ¢u3HYecKHe W XUMHYECKHE CBOWCTBA, IONlydeHWE W TNpHMeHeHHe. KadecTBeHHas peakuus Ha
KapOoHaT-uoHbL. Vcnosip3oBanne kapOOHATOB B OBITY, MEHUILIMHE, TPOMBIIUICHHOCTH U CEJIbCKOM XO03SHCTBE.

[lepBoHauanpHBle MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COCOMHEHMSAX yriepojaa (MeTaH, 3TaH,
STHIICH, AaleTHCH, ATAHOJ, TJIHIEPWUH, YKCyCHas KHCIOTa). lIpuponHBIE HCTOYHHUKH YTIIEBOJOPOIOB (yrOib,
MPUPOAHBIA a3, He(Th), IPOIYKTHl UX MepepaboTKH (OCH3MH), NX POJIb B OBITY M MPOMBINIICHHOCTH. [loHATHE O
OMOJIOrMYecKN Ba)KHBIX BEIIECTBAX: JKHpaX, OeNKax, yrieBoJax — M MX POJH B JKMU3HM uelloBeKa. MaTepuanbHoe
€IMHCTBO OPTaHNYECKUX U HEOPTaHNIECKUX COCTMHCHUI.

Kpemunui, ero gu3nueckue u XUMHYSCKUE CBOICTBA, MOdydeHHE U mpuMeHeHne. CoeqMHEeHNsT KPEMHUS B
npupose. Oduue npencrasienust 06 okcuae kpemuus (IV) u kpemuneBoi kucinote. CUIIMKAThI, UX UCIIOJIb30BAHHE
B OBITY, B MPOMBIIUICHHOCTH. BaKHEHIINEe CTPOUTEIbHBIC MaTepHalbl: KEPaMHKa, CTEKIO, LEMEHT, OCTOH,
kene300eToH. [IpobiemMpl 6€30MMacHOTO NCTIOIB30BaHUS CTPOUTEIHHBIX MAaTEPHAJIOB B IOBCEAHEBHON YKHU3HU.

Xumuueckuii Ikcnepumenm:

n3ydeHHe 00pa3lloB HEOPTaHMUECKUX BEIIECTB, CBONCTB COJITHON KHCIOTHI, NPOBEIACHHUE KaueCTBEHHBIX
peaknuii Ha XJIOPUA-UOHBI M HAONOJCHHWE IPHU3HAKOB WX MPOTEKAHWS, OIBITHL, OTPaXKAroImue (U3UIECKUE U
XIMHYECKIE CBOMCTBA TAJIOTCHOB U UX COCTMHEHUH (BO3MOXKHO MCIIOIB30BaHIE BUICOMATEPHAJIOB), 03HAKOMIICHHE
¢ oOpasuamMu XJIOpHIOB (TaJOTeHUIOB), O3HAKOMJICHHWE C oOpa3laMu cepbl U e€ COCAMHEHUSIMH (BO3MOXKHO
UCIIONIb30BAaHHE  BUJICOMATEpPHANIOB), HaONIOAEHWE Mpolecca OOyrJIMBaHUS — caxapa 104  JCHCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM KHUCIOTHL, HW3yUeHHE XHMHYCCKHX CBOHCTB pa30aBICHHON CEpHO KHCIIOTHI,
NpOBEJICHNE KaYeCTBEHHOW PeaKkIMy Ha CyJib(haT-uoH M HaOJIoJIeHHEe NpPU3HAKa e€ NPOTeKaHUs, 03HAKOMIICHUE C
¢usnyeckuMu cBOiicTBaMHu as3ora, (hocdopa ¥ UX COCAMHEHHH (BO3MOXKHO HCIOJIb30BaHHE BHACOMATCPHUAIIORB),
oOpa3maMu a30THBIX M (OCPOPHBIX YHOOpeHHH, MOTydeHHe, coOMpaHue, pacro3HaBaHUEC W HM3YYCHHE CBOWCTB
aMMHaKa, MPOBEACHHE KAYeCTBEHHBIX pEakIWid Ha WOH aMMOHHMA W (ocdarT-nOH W H3yUCHHE MPHU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHON a30THOW KHCJOTHI C MeIbi0 (BO3MOXKHO HCIIOJIB30BaHNE
BUCOMATEPHAJIOB), H3YYCHHE MOJIENICH KPUCTAIDTMICCKIX PEMIETOK anMasa, rpadura, GpyuiepeHa, 03HaAKOMIICHHE C
MPOIIECCOM aJCOPOIIH PAacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM H YCTPOHCTBOM MPOTHBOTA3a, TIOIYICHHUE,
cobupaHue, pacro3HaBaHHE W W3Y4YEHHE CBOWCTB YIJIEKHMCIIOTO Ta3a, NPOBEJCHHE KaueCTBEHHBIX peakiHuid Ha
Kap6OHaT U CUJIMKAT-UOHBI MU M3YUYCHHC IPU3HAKOB HUX IMPOTCKAHHSA, O3HAKOMJICHUE C HpO}]yKHHeﬁ CUJIMKATHOM
MPOMBIIIJICHHOCTH, PeIIeHIe SKCIEPUMEHTAIBHBIX 3a/1a4 IO TeMe «BakHeHIie HeMeTauIbl M UX COCTUHCHUS.

MeTaJljibl M MX COEIMHEHHUS

O6Hla$[ XapaKTCpUCTUKa XUMHUYECKUX DOJIEMCHTOB — MCTAZIOB Ha OCHOBAaHHMU HMX TIIOJIOKCHUSA B
Ilepuonnveckoii cucreme xumudeckux 3nemeHToB [[. M. MenaeneeBa u ctpoeHus aToMoB. CTpOCHHE METaJUIOB.
Mertammmieckass CBSI3b M MeTAUTMYECKas KPUCTAUTHYECKAs PEIIETKa. DICKTPOXUMHUYCSCKUHA DSl HAMPsDKECHHHA
MeTauioB. DU3MUYECKUE U XMMHYECKHE CBOMCTBAa MetauioB. OOIIHe CrocoObl mojgydeHus MeTauioB. IIoHsATHE O
KOPpPO3HH METaJUIOB, OCHOBHBIC CIOCOOBI 3amIUTHI WX OT Kopposuu. CIulaBel (CTailb, YYTYH, IIOPaTFOMHHUH,
OpoH32a) U UX MIPUMEHECHHE B OBITY U TIPOMBIIUICHHOCTH.

[Ilenounsle MeTamsl: MoNokeHHe B [lepuoanyeckoii cucteme xumuueckux snemenTos 1. 1. Menneneesa,
CTPOCHHE HX aTOMOB, HaxOXJeHHWe B mpupoae. Pusndeckne W XUMHYECKHE CBOIiCTBa (Ha MpHUMEpe HATPHUSA H
Kanusi). OKCUABI U THIPOKCHABI HATpHs M Kaiusl. [I[puMeHeHne menoYHbIX MeTayIoOB ¥ UX COeTMHEHHH.

[lenoyHo3eMeNbHBIE METAIBI MAarHUi W KaJblMii: nosioxkeHue B [lepuogmdeckoil cucreMe XUMHUYECKHUX
snementoB JI. M. MeHneneeBa, CTpoeHHE HX aTOMOB, HaxoXeHuUE B mpupoje. Puznueckue U XUMUYECKHE
CBOMCTBA MarHus M Kajablus. BakHeliine coefnHEHUs Kayblus (OKCUA, THMAPOKcua, coiu). JKECTKOCTh BOABI H
CIOCOOBI €€ yCTpaHEeHUs.

AmomuHuii: monoxenne B [leprnoaudeckoii cucteme xumudeckux snementoB J1. V1. MenneneeBa, cTpoeHne
aToMa, HaXOXXICHUE B ITPUPOIE. dusznueckre 1 XMMHUYECKHE CBOMCTBA AJIIOMUHMSA. AM(bOTepHI)Ie CBOMCTBa OKCHaa
Y TUAPOKCHIA ATFOMHHUSI.



Kenezo: nonoxkenue B Ileprognyeckoit cucreme xumuueckux anemeHToB JI. M. MenpgeneeBa, ctpoeHue
aToMa, HaxoXaeHHe B mpupone. Puzndyeckne W XUMHYECKHE CBOHCTBa jkeie3a. OKCHIBI, THIPOKCHUIBI M COJH
xenesa (II) u xenesa (I1I), ux cocras, cBOiicTBa U IOJTydEeHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C 00pa3laMi METaJUIOB W CIUIABOB, X (PM3WYECKUMH CBOMCTBAMH, M3ydCHHE PE3yJIbTAaTOB
KOPpPO3HH METaJUIOB (BO3MOKHO HCIOJH30BaHHE BHICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJCHCTBHA OKCHIA
KaJblUs U HATPUs C BOJOH (BO3MOXKHO MCIIOJIB30BaHKE BUAEOMATEPUANIOB), UCCIEIOBAaHUE CBOMCTB JKECTKON BOJBL,
mporiecca TOPSHUS JKelle3a B KUCIOopoae (BO3MOXKHO HCIOJIB30BaHHE BHUACOMATEPHATIOB), MPU3HAKOB MPOTCKAHUS
KadeCTBEHHBIX PEaKIWii Ha WOHBI: MarHWs, KaubIus, aJIOMHHWA, IHUHKA, kene3a (II) m xemeza (1), memm (II),
HaOJIOZIEHNEe W ONKMCAaHHE MPOLIECCOB OKpAIIMBAHUS IUIAMEHM WOHAMHU HATpUs, Kajdus M Kalblus (BO3MOXKHO
UCIIOJNIb30BAaHUE BHJCOMATEPHAJIOB), HCCIEAOBAaHNE aM(OTEPHBIX CBOWMCTB THAPOKCHUIA ATIOMUHUS M THUAPOKCHIA
[IMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 3334 110 TeMe «BakHeHIe MeTaIbl M UX COSTIMHECHUS.

XHMHUS U OKpYKawInas cpeia

BemectBa u MaTepuansl B INOBCEJHEBHOI JKU3HH uesloBeka. be3omacHoe HCHOJIB30BaHUE BELIECTB U
XIMHYECKHX peakmuii B ObITy. [lepBas moMOIIEs IPH XMMHYIECKIX 0KOTaX W OTPABIICHHUAX.

Xumudgeckoe 3arpsi3sHeHNE OKpysKaromei cpesl (TpeeibHas JomycTUMas KOHIICHTPANHS BEIIECTB, Aajee —
[AK). Ponb XuMuK B pelieHN SKOJIOTUIECKUX MTPOOIIEM.

Xumuuecxkuit 3kcnepumenm:

n3ydeHne 00pa3oB MaTEPHAIOB (CTEKIIO, CIUTaBEl METAIUIOB, TOTUMEPHBIC MaTEPHAIIEI).

TemaTn4yeckoe IUVIAHUPOBaHHE C YKa3aHHuEeM KOJIHYeCTBAa 4YacoB,
OTBOJMMBIX HA OCBOE€HHME KaXK/10ii TEMBI.

N KoaudecTBo 4acoB
I HaumenoBaHue pa3aesioB U TeM MPOrpaMMbl B Konrtpoabnbie IMpakTHueckue
" cero padoThI padoTHhI
Pasnea 1. BemecTBo U XuMHuyecKkue peakuum
11 IToBTOpeHue U yriyOieHue 3HAHUIT OCHOBHBIX 5 1
' paszenoB Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUIECKHX 4
' peaKuit
13 DNEKTPOTUTHICCKAS JUCCOIUAIIHSL. 8 1 1
' XUMUYECKUE PEaKIiy B PaCTBOpaxX
Hroro mo paznmery 17
Paznea 2. HemeTaJsIbl M X CO€TUHEHHUSA
21 OO6mrast XxapaKTepUCTHKA XUMUYECKUX 4 1
' anemeHToB VIIA-Tpymmel. ["anorenst
99 OO0mmast XapaKTepUCTHKA XUMAYECKIX 6
' anemeHToB VIA-rpynmel. Cepa u €€ coeTuHeHUs
OO0mmast XxapaKTepUCTHKA XUMIYESCKIX
2.3 aneMeHTOB VA-rpymisl. A30T, Gpocdop u ux 7 1
COCUHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB [VA-rpynnsl. Yriaepoa u KpeMHHUH 1 8 1 2
HX COEIMHEHUS
Hroro mo pazaeny 25
Pa3znen 3. Merajlsibl 1 UX COeTMHEHUS
3.1 OO0111e CBOICTBAa METAILIIOB 4
3.2 Basknelinme MeTamibl 1 KX COSIUHEHUS 16 1 2
Hroro no paszneny 20




Paznen 4. Xumus u okpyzkaomas cpeia

4.1 BemectBa u Marepualbl B )KU3HH YeJIOBEKa 3
Hroro mo paznmery 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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