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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno mnpeamery «XUMHsS» Ha YpPOBHE OCHOBHOIO OOUIETO
o0pa3oBaHus COCTaBJIEHA HA OCHOBE TPEOOBaHUI K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTAaBICHHBIX B
OI'OC 000, denepanbHON aaanTUPOBAHHON 00pa30BaTENbHOW MIPOrPaMMBbl
OCHOBHOTO 00111ero o0pa3oBaHMsl JJIig CIENbIX M CIa00BUIALIMX OOYy4YaroIIUXCA
(DAOIT O00), a Takxke Ha OCHOBE (eepabHON padouel IpPorpaMMbl BOCIIMTAHHUS
U C Y4YéTOM KOHLEMIMM TMpernojaBaHusi ydyeOHOro mnpeaMera «XuMus» B
oOpazoBaTenbHbIX Opranuzanusx Poccutickoit deneparuu.

[Iporpamma mo xuMuM pa3paboTaHa C MENbI0 OKa3aHHUS METOJUYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

[Iporpamma 1o xuMuu Ja€T MPEACTABICHHE O IIeNIX, OOIel CcTpaTeruu
oOy4deHHMsI, BOCIUTAHUS U Pa3BUTUA O0yYaIOUIUXCs CPeACTBAMHU Y4eOHOro MpeaMera,
yCTaHABIMBAET 00s3aTeIbHOE MPEJAMETHOE  CoJepkaHue, IMpeaycMaTpuBaeT
pacrpeneneHue €ero o KiaccaM M CTPYKTypUpPOBaHHME MO paslieliaM U TeMaMm
OporpaMMbl 1O  XMMHH, ONPEAEISIET KOJWYECTBEHHBbIE UM  KAaYeCTBEHHBIC
XapaKTEPUCTUKU COJEPIKAHUS, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh HW3YUYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTUKA YIEOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEHW OO0YyYalolUXCs, OMNpPEAeNsieT BO3MOKHOCTHU
npeaMeTa A peanu3alud  TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbLHON MPOTpaMMBbl HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TAKKe
TpeboBaHMI K pe3yibTaTaM OOy4eHHs XMMHMH Ha YpOBHE IieJiel M3y4yeHHsl MpeaMeTa
U OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEJIBHON JEATENBHOCTH OO0YyYaromerocs Io

OCBOEHUIO YUEOHOTO COAEp KaHUSI.

OO0mas xapakrepucTuka y4eOHOro npeamera « XuMushy

Bxnag yueGHoro npeaMera « XUMusi» B JOCTUKEHUE LIeJIed OCHOBHOT'O OOIIEro

O6p2130BaHI/IH 06ycn03neH BO MHOT'OM 3HAQYE€HUEM XUMHYECKOU HAayKH B IIO3HAHHUH



3aKOHOB MIPUPO/JIbI, B PA3BUTUHU MMPOU3BOIUTEIBHBIX CUJI O0IIIECTBA U CO3/JAaHUH HOBOM
0a3bl MaTepuaIbHOU KYJIbTYPBHI.

XUMHSI KAaK BJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacIpOCTpaHuia CBOE
BIIMSIHUE Ha BCE 00JIaCTU 4YEJIOBEUECKOTO CYIIECTBOBAHUs, 3ajiajla HOBOE BUJICHHE
MHpa, CTajla HEOThEMJIEMBbIM KOMIIOHEHTOM MHUPOBOU KYJIBTYpbl, HEOOXOIUMBIM
YCJIIOBUEM >KM3HU OOINECTBA: 3HAHWE XUMHH CIYKUT OCHOBOHM UIsi (hOPMUPOBAHUS
MHUPOBO33PEHUS YEJIOBEKA, €ro MPEJICTABICHUN O MaTEepUAIbHOM E€IUHCTBE MHPA;
BOXHYIO  pOJb  urparotr  GopMUpPyEMble  XUMHUEW  MPEACTaBICHUS O
B3aUMOIIPEBPAIIEHUAX PHEPTUU U 00 DBOJIIOIMU BEIIECTB B MPUPOJIE; COBPEMECHHAS
XUMUSl HampaBlieHa Ha peIIeHHE TIO0aIbHBIX NPOOJIEM YCTOWYMBOIO Pa3BUTHS
YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOW, TMHUIIEBOM H  SKOJOTMYECKOU
0e30MacHOCTH, MPoOIIeM 3 paBOOXPaHEHUS.

B ycrnoBusix Bo3pacTalomiero 3HaueHUs] XUMHUM B KU3HM  OOIIECTBa
CYIIECTBEHHO MOBBICHIJIACH POJIb XUMUYECKOT0 00pa3oBaHus. B miuane conuanuzanuu
OHO SBJISIETCSI OJHMM U3 YCJIOBUH (OPMUPOBAHHUS HWHTENIEKTa JHMYHOCTH U
TapMOHUYHOIO €€ Pa3BUTHSI.

CoBpeMEHHOMY  4YEJIOBEKY  XMMHUYECKHE 3HAHMS  HEOOXOAMMBI IS
npuoOpeTeHnst OOIEKYIbTYPHOTO YPOBHSI, MO3BOJSIONIETO YBEPEHHO TPYIUTHCS B
COIIMYME W OTBETCTBEHHO YYacTBOBaTh B MHOI0OOPAa3HOM JKU3HU 0OIIecTBa, IS
OCO3HAHHUS BaXHOCTH PAa3yMHOI'O OTHOILIEHUS K CBOEMY 3J0pPOBbIO M 30POBbIO
OpPYTUX, K OKpYXKamoWel NPUPOAHOM cpene, Ui TPaMOTHOIO IIOBEACHHUS IIpU
WCIOJIb30BAHUU PA3JIMYHBIX MATEPUATIOB U XUMHUYECKUX BEIIECTB B IOBCEIHEBHOU
KU3HU.

XuMuueckoe o0pa3oBaHME B OCHOBHOHM INKOJE SABISETCS 0a30BBIM IO
OTHOILIEHHID K CHUCTEME OOIIero XuMuueckoro ooOpazoBaHus. Iloatomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PEAIM3yeT MPHUCYIIUE OOIIEMY XHUMHUYECKOMY
00pa30BaHUIO KIIOYEBBIC IIEHHOCTH, KOTOPBIE OTPaKalOT TOCYAapCTBEHHBIC,
OOIlIECTBEHHbIE U WHJWBHUAYaJbHbIE MOTPEOHOCTH. DTUM ONPEACISIETCS CYIIHOCTD
oO1ieil cTpaTeru OOy4Y€HHUs, BOCIUTAHHUS U Pa3BUTHUSL OOYHAIOUIUXCSl CPEICTBAMU

y4eOHOTO IpeaMeTa « XUMUSI.



N3y4enue npenmera:

. CIOCOOCTBYET pealin3allii BO3MOXKHOCTEM JJIsi CaMOpa3BUTHSL U
dbopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111 1 (YHKIIMOHAIBHOW IPaMOTHOCTH;

. BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS U  TBOPYECKHUX
CIOCOOHOCTEM MOJIPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHOW yueOHOU NesTebHOCTH,
AKCIEPUMEHTATBHBIX U  HCCIENOBAaTEbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON JeATeIbHOCTH;

. 3HAKOMHUT CO CTEIU(UKON HAYYHOTO MBIIUICHHS, 3aKIabIBAET OCHOBBI
LEJTOCTHOTO B3IJIsi/Ia HA €IUHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH TTOAPOCTKOB,;

. crocoOCTByeT  (OPMHUpPOBAHHMIO  IIEHHOCTHOTO  OTHOIICHUS K
€CTECTBEHHO-HAyYHBIM 3HAHMSIM, K TMPHUPOJIC, K UYEJIOBEKY, BHOCUT CBOH BKJIaJ B
AKOJIOTUYECKOe 00pa3oBaHue 00YyUYarOIIUXCS.

HazBanubie HampaBieHUs B O0y4Y€HUM XUMHUU OOECIEUMBAIOTCS CIEHU(PHUKOIM
COJIEpKaHMsl TPEOMETa, KOTOPBIA SBISETCA NENAarornyeckd aJanTHPOBAHHBIM
oTpakeHHeM 0a30BOM HAYKH XMMUU Ha OTPEICTICHHOM 3Tarle €€ Pa3BUTHS.

Kypc xumMum OCHOBHOI HIKOJIBI OPUEHTUPOBAH HA OCBOEHUE OOYYaIOIIUMHUCS
OCHOB HEOPraHWYECKOW XMMHUHU W HEKOTOPBIX MOHATUA U CBEACHUN 00 OTIEIbHBIX
00BbEKTaxX OPraHUIECKOU XUMHUH.

CtpykTypa comepkanusi npeamera cpopMupoBaHa Ha OCHOBE CHCTEMHOTO
noaxona kK ero u3ydeHuro. CoaepkaHue€ CKIAIbIBAETCS U3 CUCTEMbl MOHSITHH O
XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBI IOHATHHW O XHUMHUYECKOM PEAKLUH.
O06e 3T CUCTEMBI CTPYKTYpPHO OPTaHU30BaHbI MO MPHUHIUIY IOCJIEI0BATEIHLHOTO
pa3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKUX NPEACTABICHUNA Pa3HOIO YPOBHS:
ATOMHO-MOJICKYJIIDHOTO YYEHHS KaK OCHOBBI BCErO €CTECTBO3HAHUA, YPOBHS
ITepuonnueckoro 3akoHa /[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHH, YUYECHUS
O CTPOCHMHM aTOMa M XMMHYECKOH CBSI3M, MPEJICTABICHUN 00 SJIEKTPOIUTHYECKON
JVCCOLIMALMA BEUIECTB B pacTBOpax. TeopeTnyeckue 3HaHHUS PACCMATPHUBAIOTCS Ha
OCHOBE HMIIUPUYECKH TIOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS

MOCJIEI0BATENILHO OT OJHOTO YPOBHS K APYroMYy, BBIOJHSS (YHKIINU OOBSICHEHUS U



IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOKHOCTEW NMPAKTHYECKOTO MPUMEHEHUS
U TIOJIyYEHHUS U3Y4aeMbIX BEIIECTB.

Takass opraHuzanusi coAep)kKaHus Kypca CIHOCOOCTBYET MNpPEICTaBICHUIO
XUMHUYECKOW COCTABIIIONICH HAay4YHOM KapTUHBI MHUpAa B JIOTMKE €€ CHUCTEMHOU
npupoasl. TeM caMmbIM oOecnieuMBaeTcsi BO3MOXKHOCTb  (POPMUPOBAHUA Y
0oOy4Yaromuxcs HEHHOCTHOTO OTHOILIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM MO3HAHUs
B Hayke. Ba)kHO Takke 3aMETUTbh, UTO OCBOCHHME COJAEPKAHMS Kypca MPOUCXOJHNT C
OPUBJICYCHUEM 3HAHUW M3 paHee H3YYEHHBIX KypcoB: «OKpyXarluil MUp»,
«buonorus» n «Pusukay.

KoppekimonHo-pa3BuBaronuil  MOTEHIMAA y4yeOHOro mpeaMera «XHUMHS»
o0OecrieynBaeT BO3MOXKHOCTU JIJIsi TPEOAOJEHUS OO0Yy4YaIOIMMUCS — CIEAYIOIIUX
crienuPpUIeCKUX TPYITHOCTEH, 00YCIOBICHHBIX CTA00BUICHUEM

. OTCYTCTBUE Yy  TOJABIAIOMIEr0o  OOJNBIIMHCTBA  OOYyYaroIIUXCS
BO3MOXHOCTH  BBISBISITh NPU3HAKM XUMHYECKUX OOBEKTOB, YyCTAHABIMBATH
pe3ynbTaThl M OCOOCHHOCTH NPOTEKAHHS XHMUYECKHX IIPOIECCOB C TMOMOIIBIO
3peHus;

. CJI0KHOCTb YCTAaHOBJICHUS IPUYMHHO-CJIECICTBEHHBIX CBS3€H MEXKIY
00BEKTaMH U SABJICHUSIMH, 3aMEJJICHHOCTh U HEYETKOCTh UX OTIO3HAHUS;

. OTCYTCTBHE BO3MOXXHOCTHU IMOJKPEIUICHHUS ITOJIYyYaeMbIX XHUMHUYECKUX
3HAHHUM C MIOMOIIBIO 3PUTENIBHBIX 00Pa30B.

IIpeononenne ykazaHHBIX TPYAHOCTEM HOJDKHO OCYILECTBIISTHCA HAa KaXKIOM

YPOKE YUHUTENIEM B MPOIECCE CIEIUATBHO OPTaHU30BAHHON KOPPEKITMOHHOM PaOOTHI.

Henan udyyeHus y4eOHOro npeamera « XuMus»

K HampaBneHuMro  NEpBOCTENEHHOM  3HAYMMOCTH  NOpPU  peaau3aluu
oOpa3zoBaTelnbHBIX (yHKOHN  TpenMera «XUMHUS»  TPAIAALNHUOHHO  OTHOCST
dbopMupoBaHME 3HAHUI OCHOB XHMHYECKOW HAYKH KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHYECKON JESITEIbHOCTH YEJIOBEKAa M KakK OJHOr0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajada MpeaMera COCTOUT B (HOPMUPOBAHUU

CHCTEMbl XHMHUYECKHX 3HAaHUW — BaXKHEHUIUX (PaKTOB, TOHATHH, 3aKOHOB U



TEOPETUYECKUX  TOJOXKEHUM, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOIrO
XapakTepa, s3blka HAyKH, 3HAHUA O HAyYHBIX METOJAaX H3yYCHUS BEIIECTB U
XUMHAYECKUX PEAKIHA, a Takke B (OPMHUPOBAHUH U Pa3BUTHU YMEHHHA M CIOCOOOB
AESITeNPHOCTH, CBSI3aHHBIX C IUITAHMPOBAaHHMEM, HAONIOJIEHUEM U TPOBEICHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIOEHUEM TpaBUi OE€30MacHOro OoOpalieHus C
BEIIECTBAMH B MTOBCETHEBHOM JKH3HHU.

Hapsnmy ¢ STuM Uenw u3ydeHUs IMpeaMera B MporpaMMe YTOYHEHBI |
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
oOpazoBanus. CeromHs B  oOpa3oBaHMUM  0CO0O  3HAYMMOM  MIpPHU3HAETCS
HaNpaBJICHHOCTh OOYUYCHHS HA Pa3BUTHE U CAMOPA3BUTHE JTMYHOCTH, POPMHUPOBAHUE
€e MHTEJUIeKTa U 00mIei KyabTyphl. O0OyueHUE YMEHUIO YIUTHCS U TIPOAOIIKATH CBOE
o0pa3oBaHHE CAMOCTOSITEIbHO CTAHOBUTCS OAHOW U3 BaKHEHIINX (PYHKIIMI yueOHBIX
PEIMETOB.

B cBs3u ¢ 3TUM Ipu U3y4YeHUH TIPEIMETa B OCHOBHOM IIKOJIE IOMUHUPYIOIIEE
3HauYeHUE MPUOOPENIU TaKKe 11eJ1, KaK:

. dbopMUpOBaHUE HMHTEIIEKTYaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHSITHIO PpELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

. HaIlpaBJIEHHOCTh OOY4YeHHsT Ha  CHUCTEMaTHYeCKOe MPHOOIIEHUE
yUYaIIUXCsl K CAMOCTOSITEIbHON TIO3HABATEILHOW JEATEIbHOCTH, HAyYHBIM METOJaM
No3HaHUs, POPMHUPYIOIIKUM MOTUBALIMIO U Pa3BUTHE CLIOCOOHOCTEN K XUMUM;

. obecrieueHne YCIIOBUH, CIIOCOOCTBYIOIINX PHOOPETEHUIO
00y4aroUIMMHUCS OMbITa Pa3HOOOPA3HOM JEATENbHOCTH, MMO3HAHUS U CaMOIIO3HAHMUS,
KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHLHMH), HMEIOIUX YHHUBEPCAIbHOE
3HAa4YeHHE JIsl pa3IUYHBIX BUIOB JEATEIbHOCTH;

. dopmMupoBaHue  yMEHHH  OOBACHATH M  OLEHUBATh  SIBJICHMUS
OKpY’KaloIllero MUpa Ha OCHOBAHMU 3HAHUU W OMbITA, MOJYYEHHBIX MPU HU3YUYEHUU
XAMHH;

. dopmupoBanue y OOy4yarOUIMXCSd TYMaHUCTHUYECKUX OTHOIICHHH,

IIOHMMaHHuA NOCHHOCTH XHMMHYCCKHUX 3HAHUM I BBIpaGOTKI/I 9KOJIOTNYC€CKH



1€JeCO00pa3HOro TOBENECHHS B OBITY U TPYJOBOM JAEATENBHOCTH B LEIAX
COXPaHEHUsI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHOU CPEBI;

. pa3BUTHE MOTUBAaLMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAHHMIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH

K OCO3HAaHHOMY BBIOOPY MpOo(iisi U HANIPaBIEHHOCTHU JadbHEUIIIEro 00yYeHUsI.

Koppexyuonnvie 3adauu:

. Pa3zBuTne 3puUTENBHOrO, 3PUTEIBHO-OCI3ATEBHOIO M CIYXOBOTO
BOCIIPUSITHS.

. Pa3BuTre npou3BOJIbHOTO BHUMAHUA.

o Pa3zButne mamsTu.

. PazBuTre 1 KOppEKIUS MBICIUTEIBHBIX ONIEpALIMil.

. [Ipeononenue BepOan3Ma 3HAHHI.

o Pa3BuTHE MOHOITOTMYECKOW pEUH.

o OO6oraiieHre aKTUBHOT'O W TIACCUBHOTO CJIOBaps, (hOPMUPOBAHNE HOBBIX
MTOHSITHH.

o DopMUPOBAHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBHO-OCSA3aTEIIBHOIO |

CIIyXOBOI'O aHAJIN3a.

. OOy4eHue mpaBuiiaM 3armricy GOPMYIT U CTICIIHATBHBIX 3HAKOB.
. OO06yueHne TeXHUKE NMpeoOpa3zoBanus GOPMYJT U BEIPAKEHUH.
. dopMUpOBaHNE HABBHIKOB OCSI3aTEIbHO-3PUTEIBHOTO OOCJIEIOBaHUS U

BOCHIPHSITHS IIBETHBIX HJIM YEPHO-OENBIX (KOHTPACTHBIX) PENbEPHBIX U300paKeHUN
(wmrocTparuii, TabauI, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, TPa(hHKOB | T.I1.).

. dopMupoBaHUE CHEIUATHHBIX TPUEMOB OOCIIEIOBAHUS M N300paKCHUS
M3y4aeMbIX OOBEKTOB.

. @opMHUpOBAHUE, YTOUYHEHUE WU KOPPEKUHUs NPEACTaBICHUU O
MpeIMeETax U MPOLECCAX OKPYIKAOLIECH N1EHCTBUTEIBHOCTH.

. Pazgutrie u  KOppeKUMsT ~yMEHHsS  YCTAHABJIMBAaTh MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U.

. Pa3BuTre Menkoi MOTOPHUKHU U 3pUTEITBHO-MOTOPHON KOOPAWHALUU.



. dopMUpOBaHME YMEHHMH M HaBBIKOB 0O€30MAaCHOr0 OOpalleHus ¢
BEILECTBAMHU B YCJIOBHIX CIA00OBUICHHUS.
. CoOBEpLICHCTBOBAaHHE  YMEHMS  3DUTEIIBHOW  OPUEHTHPOBKM B

MUKpPOIPOCTPAHCTBE.

MecTto yueOHOro npeamera « XMMHUsD> B Y4eOHOM IJIaHe

B cucteme o6miero o6pa3zoBanus «XuMus» MpU3HaHa 00s13aTeIbHBIM Y4EOHBIM
peAMETOM, KOTOPBIA BXOJIUT B COCTaB MpeIMETHOM o0nacTu «EcTecTBeHHOHAyYHbIE
IPEAMETHI.

VYuebnrsim mianom (Bapuant 1 AOOIT OOO) Ha uzyueHue yuyeOHOTO NMpeaMeTa
«Xumus» orBefieHo 136 ydeOHBIX YyacoB — IO 2 Yaca B Henelo B 8§ u 9 kiaccax
COOTBETCTBEHHO.

VYuebnrsim mianom (Bapuant 2 AOOIT OOO) Ha uzyueHue yueOHOTO MpeaMeTa
«Xumus» orBeneHo 136 yueOHBIX yacoB — 10 2 vaca B Henelmo B 9 u 10 kimaccax

COOTBCTCTBCHHO.

COAEPKAHHUE YYEBHOI'O IIPEIMETA «XUMM!SI»
9 kaacce

IlepBoHayaibHbIe XMMUYECKHE OHATHS.

[Ipenmer xumun. Ponp XuMMM B JKM3HM 4YeJIOBEKa. Tena W BEIIECTBa.
@du3nyecKkue CBOMCTBA BEIIECTB. ATrperaTHoe COCTOsAHME BewecTB. lloHATHe o
METOJaX MO3HAHHWS B XMMHHU. XUMHS B CHUCTEME HayK. UMCThbIE BEIIECTBA U CMECH.
CriocoOnI pa3eneHus: CMecei.

ATOMBI M MOJEKYJbl. XUMHYECKHE dJeMEeHThl. CHUMBOJIBI XHMHYECKUX
a1eMeHTOB. [IpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas popmysna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JI€ MEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENbHas atoMHas macca. OTHOCUTENbHAS

MOIJICKYJISIpHAdA Macca. MaccoBas J0JI1 XUMHUYCCKOT'O 3JICMCHTA B COCANHCHMUM.



du3nyeckue U XUMHYECKHE ABJICHMS. XUMHUUYECKash peakius U €€ NPHU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMHUYeCKHe ypaBHeHus. Kiaccuduxanus
XUMUYECKUX peakIuil (COeAUHEHUS, Pa3JI0OKEeHHUs, 3aMEIICHUsI, 0OOMEHA).

XUMUYECKUNA OKCIEPUMEHT: 3HAKOMCTBO C XUMHMUYECKOW MOCYIOH, C
npaBWiIaMH padoThl B J1a0OpATOPUM M TMpUEMaMH OOpalieHusi ¢ J1abopaTOPHBIM
o0OpyAOBaHMEM; HW3yY€HHWE U ONUCaHHWE (PU3NYECKUX CBOMCTB 00Opa3LOB
HEOpraHMYEeCKUX BELIECTB; HaOmoaeHue (u3ndyeckux (IUIaBICHHE BOCKA, TasHUE
JbJa, pacTUpaHue caxapa B CTYNKE, KMIIEHHE M KOHJCHCALMs BOJbI) U XUMHUYECKHUX
(ropeHue cBeuM, MPOKAJIMBAHWE MEIHOM MPOBOJOKH, B3aMMOJEHCTBHUE Mella C
KUCTIOTOMN) sIBJICHUH, HAOMIO/IEHNE U ONMHMCAHKME MPU3HAKOB MPOTEKAHUS XUMUYECKHUX
peakuuii (pa3jokeHHE caxapa, B3aMMOJEHCTBHE CEPHON KHC- JIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa menu(ll) npu HarpeBaHuu, B3auMOICHCTBHE Kele3a
¢ pactBopoMm conn meau(Il)); usyuenue crnocoOoB pazieneHus: cmeceit (¢ MoMOIIbIO
MarHuTa, (UIbBTPOBaHHWE,  BbIIApUBaHUE, JIUCTWUIALMS,  Xpomartorpadus),
NPOBEJICHNE OYUCTKU TMOBAapPEHHOW COJIM; HAOJIOJCHHE W OINHUCAHHUE PE3yJIbTaTOB
IPOBEACHUSI ONbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsSI MaccChl; CO3JaHuE
MOJENEN MOJIEKYJ (I1apOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUYeCKMX BelecTB.

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopol — 31€MEHT U MPOCTOE
BeniecTBO. HaxoxaeHwe Kuciaopona B MpUpoAe, (GU3HUECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropenwms). Oxcunpl. I[lpumenenme kucmoponga. CrocoObI
MOJTyYeHUs] KUCI0po/ia B 1ab0paTopru U MpoMbIIIeHHOCTH. KpyroBopoT kuciopoa
B nipupojie. O30H — ayuioTponHast MOAU(PUKALIKS KUCIOPOIa.

TemoBoit 3 dexkT XUMUYECKON peakluu, TEPMOXUMHUUYECKHE YpPaBHEHHSI,
9K30- ¥ SHJAOTEPMUYECKUE peakiny. TOIINBO: yroiab U METaH. 3arpsi3HEHUE BO31yXa,
YCWJICHHE MMAapHUKOBOTO 3 ekTa, pazpyiieHrne 030HOBOTO CIIOSL.

Bogopon — »ameMeHT M mpoctoe BemlecTtBo. HaxokaeHune Bomopona B
npupoje, PU3NYECKUe U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTYYEHUS.
Kucnote! u conm.

KommuecTBo BemectBa. Monbs. MonsipHas macca. 3akoH ABOragpo.
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MoutsipHblil 00BeM ra30B. PacyeTsl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma Kak pacTBOpuTelb. PacTBOpEL
HacpllieHHbIE M HEHACBIILIEHHBIE PACTBOPBI. Pacmeopumocms eewjecms 8 6ooe.
MaccoBast 10151 BElIECTBA B pacTBOpe. XUMUUYECKHE CBOWCTBA BOAbI. OCHOBaHMS.
Pone pacTtBOpoB B mpupoje U B KU3HM 4eIoBeka. KpyroBopoT BOIbI B MPUPOJIE.
3arpsi3HEeHUE NPUPOIHBIX BOJI. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccuduxanus nHeopranuueckux coeauHeHuid. Oxcuabl. Kiaccudukarus
OKCHUJIOB:  cojiecoOpasyitomue  (OCHOBHBIC,  KHUCJIOTHbIE, aM(pOTepHbIE) U
HecosieoOpasyromue. HoMmeHknaTypa OKCUIOB (MEXIYHapoaHass W TPUBHAILHASA).
du3nYeCcKue U XUMUYECKHE CBOMCTBA OKCUIO0B. [lonyueHrne OKCu10B.

OcHoBanms. Kiaccudukanuss OCHOBaHHM: IIEJIOYH W HEPACTBOPUMBIC
ocHoBaHus. HomeHknaTypa oOcHOBaHUW (MEXIyHapoJIHass MW TpUBHAIbHASA).
dU3nUeCKre U XUMHYECKHE CBOKMCTBA OCHOBaHUM. [lonydenrne ocHOBaHUM.

Kucnotsl. Knaccudukanust kucinor. HomeHnkmnarypa KUCIOT (MeXAyHapOIHAs
U TpuBHaibHas). OU3NYECKHE W XMMHUYECKHE CBOMCTBA KHUCJIOT. Psij akTMBHOCTH
metauioB H. H. bekerosa. [lo nmydyenue kucmior.

Conu. Homenknatypa coneit (MeXayHapoaHasi U TpUBHAJIbHAS).

du3nveCcKue U XMMHUYECKHE CBOMCTBA cojie. [lomyuenue coient.

I'eneTnueckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

XUMUYECKUA  OKCIIEPUMEHT: KA4YeCTBEHHOE OIPEICIICHUE  COJAEpKaHUsA
KHCIIOpOJa B BO3/IyX€; MOJTyYeHHEe, COOMpaHue, paclio3HaBaHUE U M3YYECHHE CBOWCTB
KHCJIOPO/Ia; HAOJII0€HUE B3aUMOJIECHCTBHUS BELIECTB C KHUCIOPOAOM M YCJIOBUS
BO3HUKHOBEHHUSI W TPEKpaIlleHUs TopeHus (moxapa); O3HaKOMIIEHHE ¢ oOpaslaMu
OKCHUJZIOB M OIIMCAHME WX CBOWCTB; TMOJy4YeHHEe, coOMpaHue, pacro3HaBaHUE U
M3YUY€HHUE CBOWICTB BOJOpoJa (TOPEHHUE); B3aHUMOJEHCTBHUE BOJIOPOJA C OKCHIOM
meau(Il) (BO3MOXHO HCIONB30BaHWE BHICOMATEPHANIOB); HaOIIOACHHE OOpa3IoB
BEILIECTB KOJIMYECTBOM | MOJIb; UCCIEOBAHHE OCOOEHHOCTEN pPACTBOPEHUS BELIECTB
C Pa3IM4HOM PACTBOPUMOCTBHIO; TPUTOTOBIIEHUE PACTBOPOB C OMNPEACICHHOU
MAacCCOBOM [JIOJIEM PACTBOPEHHOI'O BELIECTBA; B3aUMOJCKHCTBHE BOABI C METAJLUIAMU

(matpuem W KajdbuueM) (BO3MOXKHO  HCHOJB30BaHUE  BUJIEOMATEPUAIIOB);
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ONpPEAECICHUE PACTBOPOB KHCJIOT M IIEJIOYEH C TOMOLIBK) HMHAUKATOPOB;
HCCIIeIOBAaHUE O0Opa3l0B HEOPTraHUYECKUX BEIIECTB pa3- JIMYHBIX KJIACCOB;
HaOJI0JICHNEe W3MEHEHMs] OKPAaCKHM HHAMKATOPOB B PacTBOpax KHUCJIOT M IIEIOYEH;
n3yueHue BzaumoaencTus okcu- na meau(Il) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT
C METaJulaMH{, PEaKIHUil HEUTpaIM3aluy; MOJIYyYCHUE HEPACTBOPUMBIX OCHOBAHWM,
BBITECHEHME  OJHOTO  MeTajula JApPYrMM M3 PacTBOpa  COJM;  pELICHHUE
AKCIEPUMEHTAJbHBIX 3aJad Mo TeMe «BaxHeiue Kiacchl HEOPraHMYECKUX
COCIMHECHUI.

HHepuoagnuecknit 3axkoH u Ilepumoauyeckass cucreMa XMMHYECKHX
iemenTtoB JI. WN. MengeneeBa. CrtpoeHne aroMoB. XHMMHYECKAasi CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PeAKIUM.

[lepBbie TOMBITKK KiIacCU(PUKAIUU XUMHUYECKHX dJieMeHTOB. [loHsiTHE O
rpynmnax CXOJIHBIX OJJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yloT aM(poTepHble OKCUIIBI U
TUAPOKCHUBIL.

[lepuoanueckuii 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX AJIEMEHTOB /.
N. Menpneneesa. Koporkonepuonnas u aimuHHonepuoaHas Gopmbl [lepuoanyueckoit
cucteMbl xuMuyeckux sneMeHToB JI. U. MenneneeBa. Ilepuonbl u  rpymiebl.
@u3NYECKU CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUoAa U TPYIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX sifiep. M3otomnbl. DnektpoHsl. CtpoeHue
ANEKTPOHHBIX  000JI0OYEK  aTOMOB  mepBbIX 20  XUMUYECKHX  3JEMEHTOB
Ilepuonnueckorn cuctemsl JI. WM. MengaeneeBa. XapakTepuCTHKA XHMHUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPyIIaM U NepHoJaM. 3HAYEHUE
Ilepuonnueckoro 3axkoHa u Ilepruoandeckor CUCTEMBI XMMHUUYECKHX 3JIEMEHTOB IS
pa3BUTHUS HAYKU U NpakTUku. [[. 1. MeHneneeB — ydeHbIN U IpaXk1aHUH.

Xumunueckass cBs3b. KoBasieHTHass (moisipHass W HEMOJSIpHAs) CBSI3b.

9JI€KTpOOTpI/IHaTCHBHOCTB XUMHYECKUX 3JIeMEHTOB. loHHas CBSI3b.
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Crenenn OKHCJICHHS. OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKiuu.
IIponiecchl okucnaeHns U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XHUMHUYECKHM SKCHEPUMEHT: H3y4YyeHue oOpa3loB BEUIECTB METAIOB H
HEMETAJIOB; B3aUMOJAECHCTBHE THAPOKCUAA IUHKA C PACTBOPAMH KHUCJIOT U LIENOYEH;
IIPOBEEHUE OMBITOB, WJUTFOCTPUPYIOLIUX IIPUMEPHI OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUI (TOPEHUE, PEAKLIUU PA3TI0KEHUS, COCAUHEHUS).

MexnpeaMeTHbIe CBA3H.

Peanuzaius MeXnpeaMEeTHbIX CBA3EU MPU U3YUYEHUU XUMHUU OCYIIECTBIISIETCA
4yepe3 MCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITHUH,
SBJSIIOIIUXCA CUCTEMHBIMU IS OTAEJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO6mue ecTecTBEHHO-HAYUYHbIE TOHSATHSA: HAY4YHBIH (DaKT, TUIOTE3a, TEOpus,
3aKOH, AaHaliW3, CHUHTE3, KiaccuuKalus, TMepUOJIUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJIICHUE.

dusuka: marepusi, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJINU/I, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKHH 3apsiji, BELIECTBO, TeJI0, O00BeM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, GU3NYECKUe BEIMUMHBI, EUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHhI, 3B€3/1bl, COoIHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIC MOPOJBI, IMOJE3HBIC

HCKOIIaeMbI€, TOTUTMBO, BOJIHBIE PECYPCHI.

10 xnace
BemecTBO U XMUMHUYeECKasi peaKUusl.
[Tepuonnueckuit 3akoH. [lepuoguueckass cucteMa XMMUYECKUX 3JIEMEHTOB /Jl.
N. MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTM B H3MEHEHHM CBOMCTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalusl, KalbIUs U UX COEAUHEHUN B
COOTBETCTBUH C IOJOKEHUEM 3JIEMEHTOB B llepronnueckoid cucteMe U CTPOCHUEM

HX aTOMOB.
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Ctpoenune BemiecTBa: BHUAbl XUMHUYECKOW CBSA3U. THUIMBI KPUCTALIMYECKUX
pEIIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAIIMYECKON PEIIETKA U
BUJIa XUMHUYECKOU CBS3U.

Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHApOIHAS
U TpUBHaAIbHAsA). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3TUYHBIM
KJIaCCaM HEOPraHWYECKUX COCIUHEHUW, TEHETUYECKas CBA3b HEOPraHUYECKUX
BEILECTB.

Knaccuduxaiuys XUMUYECKUX peakIui 1Mo pa3iMuyHbIM MpHU3HaKaM (110 YUCITY
U COCTaBy Y4YacTBYIOIIUX B PEAKIMU BEIIECTB, IO TeruioBoMy 3ddekry, Mo
U3MEHEHHUIO CTEMEHEH OKUCICHHS XUMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YYacTHIO KaTanu3atopa). JK30- M JIHIAOTEPMHUYECKUE PEaAKIUU, TEPMOXUMHUYCCKHE
YpaBHEHUS.

[TonsiTue o ckopoctH xumu4eckod peakiuu. I[loHsTHe 00 O00paTUMBIX |
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHsATHEe O TOMOTreHHBIX U TEeTePOTCHHBIX
peakuusix. [lonamue o xumuueckom pagnogecuu. Paxmopuwl, erusoOWUe Ha CKOPOCMb
XUMUYECKOU peaKyuu U NOJOACeHUE XUMUYECKO20 PABHOBECUSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE  pEaKIuM,  DJEKTPOHHBIA  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue YpaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HMCIOJIb30BAHHEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUUECKON AUCCOIUALIMU. DIEKTPOIUTH U HEANEKTPOJIUTHIL.
KaTtnonsl, aHnoHbl. MeXaHW3M JUCCOLMALMM BEMIECTB C PA3JIUYHBIMU BUIAMHU
XUMH4ecKor cBs3u. Ctenens nuccoruanui. CUIbHBIC U CIa0bIe JIEKTPOIIUTHI.

Peakuyuu moHHoro oOMeHa. YciioBUsl MPOTEKAHUS pEeaKUUii MOHHOTO OOMEHa,
MOJIHBIE W COKpalleHHbIE MOHHbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBaHUUN M COJIEW B CBETE MPEJCTABICHHUN 00 3JIEKTPOIUTUYECKOU AUCCOIUAIUU.
KauecTBeHHbIE peakliuu Ha UOHBL. [lonamue o cudpoause conell.

XUMUYECKUNA SKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTALUIMYECKHX
PELIETOK HEOPraHMYECKUX BEIIECTB — METAJNIOB U HeMEeTauloB (TpaduTa U anMasa),

CJIOKHBIX BEIECTB (XJIOpHUIAa HATPHs); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTHU
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XUMUYECKOW pEeaKkIuu OT BO3JACHCTBUS Pa3IMYHBIX (PAKTOPOB; HCCIEIOBAHUE
AIEKTPONPOBOJHOCTA PACTBOPOB  BEIIECTB, IpOLECCa JUCCOLMALMM  KHUCIOT,
mesnoyel u cojed (BO3MOKHO MCHOJB30BAHME BHJIEOMATEPHUANIOB); MPOBEICHUE
OMBITOB, WUIIOCTPUPYIOIIUX TPU3HAKU TPOTEKAHMS peakIui HOHHOTrO OOMeHa
(oOpazoBaHme ocajka, BbIJCJICHHE Tra3a, oOpa3oBaHWE BOJIbI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUi
(ropeHue, peakiuu paslIoKEHUs, COCAUHEHHUS); paclo3HABaAHUE HEOPraHUYECKHUX
BEIIECTB C  TMOMOIIbIO  KAUYECTBEHHBIX  pPEaKIMid HAa  HOHBI;  PELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTta/uibl 4 UX COCAMHEHMSI.

OO6mast  xapaktepucThka TranoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne U (U3NUECKHE CBOMCTBA MPOCTHIX
BEI[ECTB — TaJIOr€HOB. XMMHUYECKHE CBOMCTBA HAa TIpUMeEpe XjIopa (B3anuMOJICHCTBUE
C MeTajllaMH, HeMeTajulaMH, Iueiodyamu). XjopoBoaopod. ConsiHas KHCIOTa,
XUMUYECKHE CBOMCTBA, NOJIyYeHUE, IpUMEHEHUE. JlelicTBHE XI0pa U XJIOPOBOIOPOIa
Ha OpraHu3M 4esoBeka. BaxkHelnne XJIOpUIibl U UX HAXOXKIAEHUE B IPUPOJE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpymmbsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUS.

Ctpoenne n GpU3HMUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIO POJia U CEPHI.
AnnoTtporiHble MOAUGUKAIIMU KUCJIOPOJa U Cepbl. XMMHUYECKHE CBOWCTBA CEPBHI.
CepoBoniopos, cTpoeHue, Gu3nueckne U XUuMU4Yeckrue cBorcTBa. OKCHIBI CEPhl Kak
MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHas KuUCIOTa, GU3HUYECKHE U XUMUYECKUE
cBoiicTBa (OOmIME Kak TPEACTaBUTENA Kjlacca KHUCIOT U cHerudpuyecKue).
XUMHUYECKUE PEaKlMH, JeKallMe B OCHOBE MPOMBIIIJIEHHOIO CIOCOo0a MONTy4YeHHUs
cepHoil kucnotel. [Ipumenenue. Conau cepHOW KHUCIOThI, KAUeCTBEHHAs PEaKIUsl Ha
cynbdar-uoH. Haxoxnenuwe ceppl W €€ COCAMHEHHH B TPUPONE. XUMHUUYECKOE
3arpsA3HEHUE OKPYXKAlolled Cpelbl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPALICHHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS

ATOMOB, XapPaKTCPHBIC CTCIICHU OKHUCIICHHA.
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A30T, pacnpocTpaHeHue B NpUpPOAE, (PU3NYECKHE UM XMMHUUYECKHE CBOWCTBA.
Kpyrosopor a3ora B mpupoge. AMMuUak, ero puanyeckue 1 XUMHYECKHE CBOMCTBA,
noiyyeHue M npumeHeHue. Conu aMMOHHUA, UX (U3MYECKME M XUMUYECKHE
cBoiicTBa, mnpumeHeHue. KauecTBeHHass peakuus Ha HOHBI aMMOHMS. A30THas
KHCJIOTa, €€ ToJiyueHue, (puznueckue MU XMMHYECKHE CBOICTBa (00IME Kak
MpeACTaBUTENsl Kilacca KUCIOT U crnenuduyeckue). Vcnonap3oBaHue HUTPATOB U
cojiel aMMOHHS B KaueCTBE MHUHEPAJIbHBIX yN0OpeHud. XHMHUECKOE 3arps3HeHue
OKpYXarolenl cpeapl COCIUHEHUSAMH a30Ta (KUCIOTHBIE JIOXKAM, 3arps3HEeHue
BO3/1yXa, MOYBHI U BOJIOEMOB).

docdop, amnorpornubie Moaudukauu ¢ochopa, huUzMUecKue U XUMUYECKUE
cBorictBa. Oxcun dochopa(V) u docdhopHas kuciora, GU3NUESCKUE U XUMUYCCKHE
cBoiicTBa, mnonyudeHue. Hcmonb3oBanue ¢(ocharoB B KauyecTBE MHUHEPAIbHBIX
yI00peHuH.

O6mass xapaktepucTthka 371eMeHTOB [V A-rpymmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHHUS.

VYrnepon, amioTporHble MoOIU(HUKAIUK, PACHPOCTpPAaHEHHE B MPHUPOJIE,
¢usznueckre W XUMHYECKHe CBoMcTBa. Ajcopbuusi. Kpyroeopor yrimepona B
npuponae. OKcuabpl yrieponaa, ux GU3NIeCKue U XUMUYECKUE CBOMCTBA, IEWCTBUE HA
KUBbIE OPraHU3MBbI, TIOJYYCHHE U TMPUMEHEHHE. OKOJOTHYECKHUE MPOOJIEMBI,
CBsi3aHHBIE ¢ okcuaoM yriepoza (IV); runmoresa rinobanbHOTO MOTEIUICHUS KIIMMATa;
MAapHUKOBBIN 3D PeKxT. YronapHas KUCI0Ta U €€ COJH, UX (PU3NUECKHE U XUMHUIECKUE
CBOMCTBa, MoOJyueHUE M NpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-HOHHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIULUHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35IUCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriaeponaa (MeTaH, TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIUIEPUH, YKCYCHAasl KHUCIIOTA).
Ux cocmae u xumuuecxkoe cmpoenue. IloHsiTe 0 GMOTOTUYECKH BaXKHBIX BEIIECTBAX:
xKupax, Oelkax, yrieBoJjax — M HUX POJIM B JKU3HU 4eloBeka. Mamepuanvroe

eOUHCMBO Oop2aHuU4YeCcKux u HeopcaHu4eckKkux COeOUHEeHULI.
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Kpemuuii, ero ¢usmyeckre U XUMHYECKHE CBOICTBA, TMOJy4YeHUE U
npuMenenune. CoeuHeHUsT KpeMHusl B ipupoje. O01ue npeacTaBieHus 00 OKCHUJIe
kpemaust (IV) u xpemuHueBoi kucinore. CHIMKATBI, UX HUCIOJIb30BaHUE B OBITY,
MEIUIMHE, TPOMBILUIEHHOCTU.  BaowcHeliwue  cmpoumenvHble  Mamepuansl:
Kepamuka, cmekuo, yemeHnm, OemoH, oicenezobemon. Ilpobremor 0OezonacHozo
UCNONIL30BAHUSL CMPOUMENILHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUZHUL.

XUMHUYECKUNA SKCIEPUMEHT: M3ydYeHHEe 00pas3l0oB HEOPraHHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI; IPOBEJICHUE KAUYECTBEHHBIX PEAKIIUM HA XJIOPUJI-UOHBI U
HAOJIIOJIEHHEe TPHU3HAKOB HMX MPOTEKAHMs; OMbITHI, OTpaxaroue ¢GU3UYECKHe U
XUMUYECKHE CBOMCTBAa TAJIOTEHOB M HX COCAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUaAiOB); O3HAKOMJICHHME ¢ oOpaslamMud XJOpUJ0B (TajJOTCHHJIOB);
03HAKOMJICHHE C 00pa3laMH Cephbl U €€ COSTUHEHUSIMU (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMAaTepraoB); HaOMIOJCHUE TMpoliecca OOyIrIIMBaHUS caxapa MOJ JICUCTBUEM
KOHLIEHTPUPOBAHHOW  CEPHOM  KHUCIIOTHI; HU3YyYEHHE  XHWMHUYECKHX  CBOMCTB
pa30aBIEHHON CEpHOM KHUCIIOTHI, MPOBEJACHUE KAUeCTBEHHOW peakiuu Ha cyibdar-
MOH M HaOIIofeHHe MpHU3HAKa €€ MPOTEKaHHs; O3HaKOMJIEHHE C (U3HMYECKUMU
cBoiicTBaMu a3oTa, (ocdopa M uX coenuHEHHI (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMAaTepraaoB), oOpasmamMu a30THBIX U (ocopHBIX ymaOOpEHHI; MOTyYECHUE,
coOupaHue, pacro3HaBaHWE W H3YyYEHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KauyeCTBEHHBIX peakluii Ha MOH aMMoHMs U (pocdar-uoH U M3ydeHne NMPU3HAKOB HX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB); U3y4CHUE MOJIeJIen
KPUCTAUNIMYECKUX PEIIETOK anMasza, rpadura, OQymiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM MPOTHBOTA3a; MOJyYeHHEe, COOMpaHWE, pPaclo3HABAaHWE W H3y4YCHUE
CBOMCTB YTJICKHCJIOTO Ta3a; MPOBEICHWE KAauyeCTBEHHBIX PEakiuii Ha KapOoHaT- |
CWIMKAT-UOHBl M HW3yYEHUE TMPU3HAKOB MX NPOTEKAHUs; O3HAKOMIIEHHE C
MPOAYKIIMEN CUIIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE AKCIEPUMEHTANIbHBIX 3a7ad
1o TeMe «BakHennme HeMEeTaIIbl U UX COCTUHEHUS.

MeTtaaabl 1 UX COCANHCHMUA.
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OO6mras xapakTepUCTUKAa XMMUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxenusd B Ilepuomnueckon cucreMe Xxumuyeckux osneMmeHros . M.
MengaeneeBa u crpoeHust aroMoB. CTpoeHwe MeTauioB. Mertauinueckasl CBs3b U
METAJUIMYECKAsT KPUCTAILNIMYECKAsI PelIeTKa. DIEKTPOXUMUUYECKUNA Pl HANPSKEHUM
Metan JioB. Du3nyeckre W XUMHUUECKHE CBOMCTBa MeTauioB. OOIue CcrocoOsl
MoJTyuyeHuss MeTaJioB. [oHsATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CTIOCOOBI 3aIUTHI
ux oT koppo3uu. CmiaBsl (CTaldb, YYTYH, JOPATIOMUHUHN, OpPOH3a) U UX MPUMEHEHUE
B OBITY U MPOMBIIICHHOCTH.

[Ilenounble MeTauibl: MojokeHue B Ilepronnyeckoil CUCTEME XUMUYECKHUX
anementoB JI. M. MeHneneeBa; CTpO€HUME HMX AaTOMOB; HAXOXJIEHUE B IPUPOJE.
dusnyeckne U XMMHUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kaiausi). OKCUIIBI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHbIX METAJJIOB U UX COCJIMHEHUMH.

[[len1oyHO3eMENbHBIE  METAUIbl MAarHuM W KaJbIUM: TMOJIOKEHUE B
[Tepunoguueckoit cucteMe xumuuyeckux 3yeMeHToB . M. MenneneeBa; cTpoeHrue ux
aTOMOB; HaxoXJeHUe B Mpupoac. PU3NUECKUEe U XUMHUYECKUE CBOMCTBA MarHus u
Kanblusl. BakHeimme coequHeHns Kanbius (OKCHJ, TUIPOKCUI, cOJH). JKeCTKOCTh
BOJIbI U CTIOCOOBI €€ YCTPaHCHHS.

AnroMuHui: niosioxkeHue B Ileproandeckoil cucTeMe XMMUYECKUX DJIEMEHTOB
J. . MeHneneeBa; CTpOEHHE aTroma; HaxoXJeHUEe B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBa amtoMHHUSA. AMQoOTepHbIE CBONCTBA OKCHAA M THAPOKCHIA
AJTFOMUHUA.

Keneso: monoxenue B Ilepuoanyeckoi cUCTEME XUMHYECKHUX 3JIEMEHTOB [l.
N. MeHnpgeneeBa; CTpoeHHE aTroMa; HaxoxkaeHue B npupone. Dusmueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUbl, THApoKCcHabl u conu xkemneza (II) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYYECHUE.

XUMHUYECKUNA HKCIIEPUMEHT: O3HAaKOMJICHHE C oOpas3liamMyd MeTall- JIOB |
CIIJIAaBOB, UX (PU3NUYECKUMH CBONCTBAMHM; U3YUEHHUE PE3YJIbTaTOB KOPPO3UHU METAILIIOB
(BO3MOKHO HCIOJIb30BAaHHE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS
OKCHJIa KaJbIMsS U HATPHS ¢ BOAOH (BO3MOKHO HMCITOJIBb30BAaHHE BHIACOMATEPHAIIOB);

HCCICAOBAHHC CBOMCTB >KECTKOM BOJBLI; ITpoHnecCa IropCHuA XKCJIC3a B KHCIIO- POJAC
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(BOBMOXHO  WCIIOJIb30BAaHUE  BUICOMATEpUAJIOB);  TMPU3HAKOB  TPOTEKAHMS
KaueCTBEHHBIX PEaKINii Ha MOHBI (MarHus, KaJbI¥s, ATFOMUHUS, ITIMHKA, xene3a(ll) n
xenesa(Ill), menu(Il)); nabGnroaeHne U onMKMcaHUEe MPOLIECCOB OKpAIlIMBaHUs TIAMEHU
MOHAMH HATPUs, KaJdus W KaJbIMsi (BO3MOXKHO HCIIOJIL30BAHHE BHICOMATEPHAIIOB);
UCCIIeI0BaHNE aM(POTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U TUAPOKCHIA ITHHKA;
pEIICHHE SKCICPUMEHTAIbHBIX 3alad 10 TeMe «BakHeWIme MeTaibl U UX
COCTMHCHHUS.

XuMHA U OKpY:KaLIas cpeaa.

HoBbie MaTepuasibl U TEXHOJIOTHMU. BemiecTBa U MaTepualibl B TMOBCEIHEBHOM
KU3HU dYeJoBeKa. XWMHUS M 370pOBbe. be30macHoe HCMOIb30BaHUE BEIICCTB U
XHMHYECKUX peakiuii B ObITy. IlepBas TOMOIIL TpH XUMHUYECKHX OXOTrax M
oTpaBicHUAX. OCHOBBI DIKOJOTHYCCKON TI'PAMOTHOCTH. XUMHYECKOE 3arps3HCHUE
OKpYyXaromei cpenbl (mpeaenbHas JAomycTUMas KoHieHTparus BemiectB — [1JIK).
Posib XUMUH B pEIICHUH 3KOJOTHUSCKHUX MTPOOJIeM.

[TpupoaHbIe MCTOYHUKH YTIIEBOJIOPOAOB (Yrojib, NMPUPOIHBIA Ta3, HEPTh),
IPOIYKTHI X TIEPEePaOd0TKH, KX POJIb B OBITY M IPOMBIIIJICHHOCTH.

XVUMHYECKHHA SKCTICPUMEHT: N3ydeHHE 00pa3I[0B MaTEPHAIIOB (CTEKIIO, CILJIaBbI
METaJJIOB, TIOJIUMEPHBIC MaTePHAIIbI ).

MexnpeaMeTHbIe CBSI3H.

Peanuzanms MeXNpeIMETHBIX CBA3CH NMPH M3YYCHUU XUMHUHU OCYIIECTBIIICTCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK U IOHSTHH,
SIBIISIIOIIAXCSA CUCTEMHBIMU JIJIT  OTACNIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTecTBEHHO-HAyUYHbIE TOHSATHSA: HaydHBIH (HaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHHTE3, KiIaccupukamms, TIEepUOIUYHOCTh, HAOIIOJCHUE,
AKCTIICPUMEHT, MOJICTUPOBAHNE, U3MEPCHHE, MOJIC/b, SIBIICHUE, TAPHUKOBHIN d(PdeKT,
TEXHOJIOTHS, MaTepuaibl. DU3MKa: MaTepHs, aTOM, JICKTPOH, MPOTOH, HEUTPOH, MOH,
HYKJIUJ, HM30TONBI, pPaJHOAKTUBHOCTH, MOJICKYJIa, OJJICKTPHUYCCKHH  3apsij,
MIPOBOJTHUKH, TTOJYIPOBOJHHUKH, JHIJISKTPUKH, (OTOIIEMEHT, BEIIECCTBO, TEJIO,

o0beM, arperaTHoe€ COCTOSIHME BeIeCTBa, TIa3, pacTBOpP, pPaCTBOPUMOCTb,
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KPUCTAJUTMUECKasl PEIIeTKa, CIUIAaBbl, PU3NUECKUE BEIMYMHBI, SIUHUIIBI U3MEPEHUS,
KOCMHMYECKOE IPOCTPAHCTBO, IJIaHEeThI, 3Be3/1bl, CoHIIE.
buonorusi: QorocuHTe3, abIxaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAIBHBIE
ya00peHwsI, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, ITUTA TeJIbHbIC BEIIECTBA.
['eorpadus: atmocdepa, rugpocdepa, MUHEpAIIbI, TOPHBIE MOPOJBI, MMOJE3HbIE

HCKOIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATHI OCBOEHMUA YYEBHOI'O
NNPEIMETA «XUMMHSA»

JInuHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE  PE3yNIbTaThl  OCBOCHHS  y4eOHOro mpeaMera  «XHUMHUsD»
JOCTUTAIOTCS B €IMHCTBE YUYCOHON U BOCIIUTATEIILHOM JESITEIbHOCTH B COOTBETCTBUHU
C TPAJAMIIMOHHBIMH POCCUHUCKUMHU COLMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU
[ICHHOCTSIMU, TPUHSATHIMH B OOIIECTBE MpaBWJIaMH W HOPMAaMH TIIOBEJICHUS U
CIIOCOOCTBYIOT — MpoOIlecCaM  CaMOTIO3HAHMS, CAaMOPAa3BUTHS W COIMAIU3alluU
00y4Jaromuxcs.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM 4YHCIIE B
JacTH:

TIlampuomuueckozo BOCNUMAHU: IICHHOCTHOT'O OTHOIIICHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYIHOMY HACIIEIHIO, TOHUMAHHSI
3HAUEHUs XUMHUYECKON HAyKHM B JKH3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTU
BJIQJICTh JIOCTOBEPHOW WH(POpPMAIMEH O TEPEIOBBIX TOCTHKCHHSIX W OTKPBITHUAX
MHUPOBOM W OTCUCCTBEHHOW XWMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MHpa M OOIIIECTBA.

I'padcxcoanckoeco eocnumanusi: TPEINCTABICHUS O COIMAIBHBIX HOPMaxX W
MpaBWIaX MEKJIUYHOCTHBIX OTHOIICHWH B  KOJUIGKTHBE, KOMMYHHUKATHBHOMN
KOMIICTCHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,  Y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPYECKOM W JAPYTHX BHJIAX JIEATEIHHOCTH; TOTOBHOCTH K pa3sHOOOpa3HOM
COBMECTHOM JIEATCIIBHOCTH IPH BBITIOJHEHUN YYEeOHBIX, TO3HABATEIbHBIX 3ajad,

BBIIIOJTHCHUHM  XMMHWYCCKHX  OKCIICPUMCHTOB, CO34aHNN y‘—Ie6HBIX IIPOCKTOB,
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CTpeMJICHUSI K B3aMMOIIOHUMAaHUIO W B3aMMOIIOMOIIM B TIpoliecce 3Toil yueOHOit
NEATEIIbHOCTH; TOTOBHOCTM OLEHHUBATh CBOE IIOBEIEHUE U IIOCTYNKH CBOMX
TOBAapUIIEH C TMO3UMLUMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICICTBUM ITOCTYIIKOB.

Llennocmu HayuHo020 NO3HAHUA

° MHUPOBO33PEHYECKUX MPEACTABICHUNA O BEUIECTBE M XHUMHUYECKOHN
peaKkiuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH U
COCTAaBJISIOIIMNX OCHOBY JUIA IIOHMMaHUsl CYIIHOCTHM HAayYHOM KapTHUHBI MUpA;
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI MPUPOJIbI, B3AUMOCBSI3AX
YeJi0BeKa ¢ MPUPOJHOM CPEION, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

o NO3HABATENbHBIX MOTHBOB, HAIIPaBJICHHBIX HA I[IOJYyYEHHE HOBBIX
3HAHUM TIO0 XMMHUHU, HEOOXOAMMBIX JUIsi OOBSACHEHHs] HAOJIIOaeMbIX MPOIECCOB U
SIBJICHUM;

o NO3HABaTEIbHOM, MHOPMAIIMOHHON U YUTATEIbCKON KYJIBTYpHI, B TOM
YHCJIe HaBBIKOB CAMOCTOSITENIBHOW pabOThl C Y4eOHBIMU TEKCTaMH, CIPaBOYHOM
JUTEPATypoOd, JIOCTYNHBIMH TEXHHYECKUMH CpPEICTBaMHU  HMHGOPMAIIMOHHBIX
TEXHOJIOTHM;

o UHTEpeca K 00YUYEHUIO U TMO3HAHUIO, JII0OO3HATEIbHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOOOPa30BaHUIO, IPOSKTHON U MCCIIEOBATENbCKOM A TEIILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00yUYEeHHS B JaJIbHEUIIEM;

Dopmuposanusi  Kyibmypsbl  300p08bs:  OCO3HAHUS LIEHHOCTH  >KU3HU,
OTBETCTBEHHOT'0 OTHOIIEHHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKHM Ha 3J0pOBBIH 00pa3
’KU3HU, OCO3HAHMSI MOCJIEACTBUM W HENPUITHUS BPEIHBIX NpUBBIYEK (YNOTpeOaeHus
QJIKOTOJIsl, HApPKOTHUKOB, KypeHHs), HEOOXOIMMOCTH  COOJIOACHHUS  IPaBUI
0€30MacHOCTH MpH OOpalleHNH ¢ XUMHUYECKHMMH BEIIECTBaMU B OBITY M peanbHOMN
KU3HU;

Tpyoosoco eocnumanus: UHTEPECa K MPAKTUIECKOMY M3YUYEHUIO Ipodeccuit u
TPyZa pasiIu4HOrO POJa, YBAXKECHHUE K TPYAY U PE3yJIbTaTaM TPYAOBOU AEATEIBLHOCTH,
B TOM YHUCJI€ HA OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUN N0 XUMHH, OCO3HAHHOI'O

BHIOOpAa WHIMBUAYAIbHOW TPACKTOPUU MPOJOJDKEHHUS 00pa3oBaHUs C  Y4ETOM
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JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEM;  yCmemHoOW MpPO(EeCCUOHAIBHOW  JEATEIbHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHUN; TOTOBHOCTH aJallTUPOBATHCS B PO ECCUOHATIBHOM Cpejie;

IKoN02UUecK020 80CNUMAHUA:

o AKOJIOTHUYECKH 11€JIECO00PA3HOI0 OTHOIIECHUS K MPUPOJIC KaK UCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHMUS LIEHHOCTH 340POBOTO U
0e3omacHoro o0pasza JKM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
GU3UYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHUS IIEHHOCTU COOJIIOJACHUS
paBuiI OE30MacCHOr0 MOBEJEHUS MpU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIUsX,
YTPOKAIOUIMX 3I0POBBIO U )KU3HU JTIOJIEH;

o CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4aeMble MPU W3YYEHUU XUMUH,
JUISL pellIeHUsl 3aJ1a4, CBSI3aHHBIX C OKPYXAIOUIEW MPUPOJHON CpeoH, MOBBIIICHUS
YPOBHS  DKOJIOTMYECKOW  KYyJbTYphl, OCO3HaHMs  TIJIOOAJBLHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH X PelIeHus MOCPEACTBOM METOI0B XUMUM;

o AKOJIOTUYECKOTO MBIIUICHHUS, YMEHHS pPYKOBOJICTBOBAaThbCSI WM B
N03HABATEIbHON, KOMMYHUKATUBHOM M COLIMAJIBHOW MPAKTHUKE.

CneunanbHble TMYHOCTHBIE Pe3yJIbTaThl:

° YMEHUE COMOCTABIISITh 3pUTEIbHBIE BIIEUATICHUS C YYETOM MOJYYEHHBIX
3HAHUK 00 OCOOCHHOCTAX CBOETO 3PUTEIBHOTO BOCIHPHUATHS, HAa OCHOBAaHUU
chOpPMHUPOBAHHBIX TMPEACTABICHUA O TMpeaMeTax U SBICHUAX OKpYXKarolen
JIEMCTBUTEIIBHOCTH;

° c(hOpMHPOBAaHHOCTh MOTHUBAIIMM K OOYYEHUIO U IIEJCHANPABICHHON
[MI03HABATENBHOU 1€ TEIbHOCTH;

° CIIOCOOHOCTh K OCMBICICHHUIO U Au(depeHIauil KapTUHBI MHUpa, €¢

BPEMEHHO-TPOCTPAHCTBEHHOM OpraHu3aIluu.

MeTanpeaMeTHbIe pe3yJbTAThI
B cocraBe wmeTanmpeaMETHBIX pPE3YyJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMupOBaHUsT MUPOBO33PEHUSI OOIIEHAYUYHbIE MOHATUSA (3aKOH, TEOPUs, MPUHIUIL,

rurnoresa, (pakt, cucrema, Mmpolecc, IKCIEPUMEHT U JIp.), KOTOPhIE UCTIOJIB3YIOTCS B
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€CTECTBEHHO-HAYYHBIX YU€OHBIX NMpeAMETaX U MO3BOJIAIOT HA OCHOBE 3HAHUH U3 3TUX
peaMeTOB (hOPMUPOBATH MPEACTABICHHUE O LEJIOCTHOM HAay4YHOM KapTUHE MHUpa, U
YHUBEpCaJIbHbIE  y4ueOHble JCHCTBUS  (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,
pPEryJIsITUBHBIE), KOTOpble  oOecreuuBalOT  (POPMUPOBAHUE  TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO YyUEOHOH AESITEIbHOCTH.

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS Y4YeOHOro TmpeaMeTa «XUMUs»
OTpakaloT OBJAJCHUE YHHMBEPCAJIbHBIMU I103HABATENIBHBIMU JIEUCTBUSIMH, B TOM
quce:

bazosvimu nocuueckumu oeucmeusamu.:

o YMEHHEM HCHOJb30BaTh MPUEMBI JIOTUUECKOIO MBIIUICHUS TpHU
OCBOCHMM 3HAHUMN: pACKpPbIBATh CMBIC XHUMHUYECKUX TIOHATHHA (BBIAEIATH HUX
XapaKTepHble NPU3HAKH, YCTAaHABIMBATH B3aUMOCBA3b C JAPYTMMH TMOHSTHSIMHU),
UCIIOJIb30BaTh MOHATHUS JUIsl OOBSICHEHHS OTAENbHBIX (PAKTOB M SIBICHUMN; BHIOUPATH
OCHOBAaHMS U KPUTEPUH JUIsl KJIACCU(PUKALUU XUMHUYECKUX BEIIECTB M XMUMHUYECKUX
peakiuii; ycTaHaBIMBaTh HPUUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIYy OObEKTaMH
U3yYEHUs; CTPOUTH JIOTMUECKHE PACCYXKIEHUS (MHIYKTUBHBIC, NEIYKTHUBHBIE, II0
aHaJIOTHN); J1eJaTh BHIBOJIbI U 3aKIFOUEHUS;

o YMEHUEM TNPUMEHATh B IMPOLIECCE MO3HAHUS MOHATHS (MpPEAMETHBIE U
METanpeAMETHbIE), CUMBOJINYECKUE (3HAKOBBIE) MOJENHU, UCIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMbIE B XMMHHM MOJIEIbHbIE MPEACTABICHUS —
XUMHUYECKUH 3HaK (CMMBOJI D3JIeMEHTa), XuUMHUYeckas (opMmyna U ypaBHEHUE
XUMHYECKOW peaklMd — IPHU PEUIeHUH Y4eOHO-IIO3HABATENBHBIX 33/a4; C Y4ETOM
3TUX MOJIEIBHBIX IPEACTABICHUI BBIABIATH M XapaKT€pU30BaTh CYIIECTBEHHBIC
NPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M XUMUYECKUX PEaKLIU;
BBIIBIATH  OOLIME  3aKOHOMEPHOCTH, NIPUYMHHO-CIEJICTBEHHBIE  CBS3M WU
IIPOTUBOPEYMST B M3Yy4daeMbIX NpOLECCaX W SBICHUAX; NpeajaraTb KPUTEPHUH JUIS
BBISIBJICHUSI ITHUX 3aKOHOMEPHOCTEN M MPOTUBOPEUMIA; CaMOCTOSITEIBHO BBIOMPATH
crnoco0 pemeHusi ydyeOHOW 3a7aud (CpaBHHUBATH HECKOJIBKO BapUaHTOB pELIEHUS,
BbIOMpaTh HaumOoJjee MNOAXONAIMHA C Y4ETOM CaMOCTOATENbHO BBIJIEICHHBIX

KpUTEPHUEB);
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basosvimu uccnedosamenvckumu oeucmeusmu:

o YMEHUEM  HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B  KauyeCTBE
MHCTPYMEHTA MO3HAHUS, a TAKXKE B KQU€CTBE OCHOBBI JJIs1 ((OPMUPOBAHUS TUIIOTE3BI
10 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYKJICHUM;

o npuoOpeTeHre OMbITa MO MJIAHUPOBAHUIO, OPTaHU3AIUUA U TPOBEICHUIO
YUYEHUYECKUX OSKCIEPUMEHTOB: yMeHue HaOaoaaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ysbTaT, (GopmynupoBaTh 000OIICHUS U
BBIBOJIBI 110 pPe3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTYET O
poJielaHHON padoTe;

Pabomoii ¢ ungpopmayueii:

o yMEHHEM  BbIOMpaTh,  aHAJWU3UPOBATh M  HMHTEPIPETUPOBATH
UH(OPMAIIMIO PAa3IUYHBIX BUIOB M (POpM MpEACTaBICHUS, TOJTYYAEMYIO U3 Pa3HBIX
UCTOYHUKOB  (HAYYHO-TIONMYJISIPHAs ~ JUTEpaTypa XHUMHYECKOTO  COJEpKaHuUs,
CIpaBouHble  mocoOus, pecypchl  MHTepHeTa);  KPUTUYECKH  OIICHUBATh
IPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HH(OpPMALIHIO;

o YMEHUEM NPUMEHATHh PA3IUYHbIE METOABl M 3alpOChl MPH TOHCKE U
otOope MHPOPMALIMKA U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIJIsI BBITIOJTHEHUS
y4eOHBIX W TO3HABATENBHBIX 3a7a4 OMPEACIEHHOTO THUIIA; MPUOOPETECHUE OMbITa B
0o0JaCTM  MCMONB30BaHUA  HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUIA,
OBJIQJICHUE KYJIbTYpOW aKTUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IMOHUCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BHIOMPATh ONMTUMAJIbHYIO (HOpPMY MpeacTaBiIeHUs HHPOPMALUMH U
WUTIOCTPUPOBATh  pEIIaeMble 3ajladyd  HECIOXKHBIMU CXEMaMH, JuarpaMMami,
apyruMu popMaMu rpaduKi U UX KOMOMHAIUSMU;

o YMEHHEM HWCTOJb30BaTh W aAHAJIM3WPOBATh B MpOIEcce ydeOHOW u
MCCJIEI0OBATEILCKON NEATETbHOCTH HWH(POPMAIMIO O BIUSHUW TMPOMBIIIICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYIKAIOLIEH MIPUPOIHON CPEBI;

Yuueepcanonvimu KOMMYHUKAMUBHBIMU OEUCTEUAMU.

o yMEHUEM 3aJlaBaTh BOMPOCHI (B XOJI€ HAJIOra /WM JAUCKYCCHUHU) TIO
CyILIeCTBY 00CYKJIaeMOi TeMbl, (DOPMYJIUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIIBHO

BBINIOJTHEHUS MPEJIOKECHHOMN 3a/1a4H;

24



o NpUOOpPETeHHE  OMbITa MPE3CHTAIMM  PEe3YyJIbTAaTOB  BBIMOJIHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (1abopaTOpHOrO OMbITa, J1a0OPaTOPHON pabOThl MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO ITPOEKTA);

° 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IMO3HABATEIBHOMN
U HCCIIEIOBATENbCKOM JIESATEILHOCTH TPHU PEIICHWU BO3HUKAIONIUX MpoOJieM Ha
OCHOBe yu€Ta OOIIMX MHTEPECOB U COTrJacOBaHUs MO3UIUN (00CYyX)aeHUs, OOMEH
MHEHMSIMU,  «MO3TOBBIE  IITYPMBI», KOOpPAWHAIIMS COBMECTHBIX JICHCTBUIA,
OTIpeIeJICHNE KPUTEPHUEB 0 OIICHKE KAYECTBA BBIMOJHEHHOU pabOThI U JIp.);

Yuusepcanonvimu pecynamusHvimu 0etucmeusimu.

o YMEHHUEM  CaMOCTOSITEJIbHO  ONpENeNsATh  IEeIu  JIeSITEIbHOCTH,
IJIAaHUPOBAaTh,  OCYIIECTBIATH, KOHTPOJUPOBATH W  NPH  HEOOXOIUMOCTU
KOPPEKTUPOBATHh CBOKO JICSITEIHHOCTh, BBIOMpPaTh Hanbosee 3P(HEKTUBHBIC CITOCOOBI
peleHrs y4eOHBIX M IO3HABATENbHBIX 3aJlady, CaMOCTOSITEIBLHO COCTAaBJISATH WIIH
KOPPEKTUPOBATh MPEJIOKEHHBIA aJTOPUTM JEWCTBUI MPU BHIITOJIHEHUN 3aJIaHUI C
y4€TOM TMIOJYyYeHUsI HOBBIX 3HaHMM 00 H3ydaeMblX OOBEKTaX — BeIleCTBaX H
peaKIusaX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTATa 3asIBJICHHOMN LIEIH;

o YMEHUEM HCHOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B
YCJIOBUU 3aJIaHUU.

CneunnanbHble MeTanpeAMeTHbIE pe3yJbTaThl:

° YMEHUE HCIOJIb30BaTh COXPAaHHBIE AHAIMU3ATOPHl B Pa3IMYHBIX BUAAX

TesTeNbHOCTH (YueOHO-TI03HABATEIHHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° MPUMEHSTh  3PUTEIBHO-OCA3ATENbHBIA  croco0  oOcienoBaHus |
BOCIIPHUSTHS;
° YMEHHUE TI0JIb30BaThC COBPEMEHHBIMH CpEICTBAMU KOMMYHHUKAIHH,

TUDIOTEXHUYECKUMH CPEJICTBAMHU, TPUMEHSEMBIMHU B yU€OHOM MPOIIECCE;

° YMEHUE IJIaHUPOBATHh MPEAMETHO-NPAKTUYECKUE JEUCTBUS C YYETOM
MMEIOIIErocs 3pUTEIBHOIO IMarH03a B COOTBETCTBUHU C MOCTABICHHON 3a1auei;

° YMEHUE TPOSIBISATH B KOMMYHUKATUBHOM JEATEIHOCTH, aJCKBATHBIC
cUTyaluu, HeBepOanbHble (POPMBI OOILIECHHUS;

° YMEHHUE BECTU CaMOCTOSITENIbHBIN MMOUCK UH(OpMaLINHY;
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° CHOCOOHOCTh K  MpeoOpa3oBaHHIO, COXPAaHEHWIO H  Iepenaye
uHOpMAaIUH, TIOTYYCHHOHN B pe3yIbTaTe YTCHUS WIH ayIUPOBAHNUS;

° CIIOCOOHOCTh y4YacTBOBAaTh B PEUEBOM OOIICHUHU, COOJIO/Iasi HOPMBI
PEUeBOTO ITHUKETA, aJIeKBATHO UCIOIB30BATh KECThl I MUMUKY;

° CIOCOOHOCTh OIIEHWBATh CBOIO pPeub C TOUKHU 3PEHHUS €€ COJIepiKaHus,
A3BIKOBOTO O()OPMIICHMUS;

° YMEHHE HAaXOJWTh TPaMMaTHYECKWE W pPEuUeBble OIIMOKH, HEIOYETHI,
UCTIPABIISITh UX;

° yMEHHE IUIAHWPOBAaTh, KOHTPOJMPOBATH W OIICHWBATh Yy4eOHBIC
JACUCTBHS C Yy4YETOM, HMMEIOMIErOCs 3PHUTEIBHOTO JHWarHo3a B COOTBETCTBUHU C

IMOCTaBJICHHOM 3a)1aqel71 " YCJIOBUSAMHU €€ pCaJIN3allun.

IIpeamMeTHbIe pe3yabTaThI
9 kaacc

° PacKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSATHI: aTOM, MOJIEKYIa,
XUMHUYECKHI AJIEMEHT, MTPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OTHOPOIHAS
¥ HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAas M MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIECTBAa, MOJIb, MOJISIPHAs Macca, MaccoBas JOJs XUMHUYECKOro 3Jie-
MEHTa B COCIMHCHUH, MOJISPHBIH OO0BEM, OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKHCJICHUS, XUMHUYECKass  peaKIus,
KJIaccuUKaIUs PEaKIUi: PeakIMu COSIUHCHHsS, PEaKIMHM Pa3IoKCHUS, PCAKIIUH
3aMEIIeHUs], PEeaKkiuu 00- MeHa, JK30- W DHIOTEPMHUYECKHE PEaKIUU; TEIIOBOU
adekT peaknuu; SAPO aTOMa, AJICKTPOHHBIM CJIOM aroma, aToMHas OpOHUTAb,
paauyc aToma, XMMHYECKas CBs3b, IMOJSpHAsS M HEIMOJSPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, HOH, KATHOH, aHMOH, PACTBOP, MaccoBasi J0JIsI BemecTBa (IIPOIeHTHAS
KOHIIEHTpAIHs) B PaCTBOPE;

° WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMUYCECKHX MOHATHH (CM. TI.
1) ¥ MPUMEHSATH ATU MOHATHS IPH ONMUCAHUH BEIIECTB M UX IMPEBPAICHH;

. HCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JUIS COCTaBIeHHUS (QopMy

BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIUM;
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° ONpENENATh  BAJEHTHOCTh  aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUAX; CTEMEeHb OKHUCJICHUS OJJIEMEHTOB B OWHApPHBIX COEIUHEHUSIX;
MIPUHAJJICKHOCTh BEIIECTB K OMPENEeNEHHOMY KJIAcCy COEIUHEHHM Mo (opmylam;
BUJI XUMHUUYECKOU CBsI3U (KOBAJICHTHAs! U MOHHAsI) B HEOPTaHUYECKUX COCTMHEHUSX;

° packpbiBaTh cMbIca Ilepunoamueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XMUMHUYECKHX
AJIEMEHTOB OT WX MojoxeHus B Ilepronndeckoil cucteme; 3aKOHOB COXPaHEHMS
MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa
ABorajpo; ONUCHIBaTh W XapakTepuszoBaTh TabmuuHyio ¢dopmy Ilepuoanueckoit
CHUCTEMbl XMMHUUYECKHX JJIEMEHTOB: pa3inyaTh IMOHSATUSI «TJaBHas mnoArpymnmna (A-
rpymnmna)y u «modbounas mnoarpynmna (b-rpymma)», Manbie U OOJBIIHE TMEPUOIHI;
COOTHOCUTHh 0003HAYECHUS, KOTOphIe UMEIOTCs B Tabnuie «llepuoanueckas cucrema
xuMu4deckux anemMeHtoB J[. M. MenpaeneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3aps] sjpa, oOlee Yucio
AJNIEKTPOHOB U PACTIPEIEIICHUE UX M0 AIEKTPOHHBIM CIIOSM);

° KJacCu(UIUPOBATh  XMMHUYECKHE  DIIEMEHTHI; HEOpraHU4YeCKue
BEIIECTBA; XMMHUUYECKUE PEAKUUU (TI0 YUCIYy M COCTABY YYACTBYIOLIMX B PEAKLIHMU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

° XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB, IMOATBEpXkAasi OINHCAaHUE NpPUMEPAMU  MOJIEKYJSAPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

° IIPOTHO3UPOBATh  CBOWCTBA  BEIIECTB B  3aBUCUMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa; BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKHUX IPEBPALICHUN B
Pa3IMYHBIX YCIOBUSIX;

° BBIYUCIIATh OTHOCHUTEJNBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl
BEI[ECTB; MAaCCOBYIO JOJII0 XHMHYECKOTO dJeMEHTa Mo QopMylie COCTMHCHUS;
MAaCCOBYIO JIOJIO BEHIECTBA B pPACTBOpPE; MPOBOAUTH PACUYETHI IO YPABHEHHIO
XUMHUYECKOW pEaKIUH;

. MPUMEHATh OCHOBHBIC OINEPALMU MBICIUTEIBHON NESTEIbHOCTH —

aHallu3 W CHHTE3, CpaBHEHHE, 0000IIEeHHE, CUCTeMaTH3alluio, KiacCHu(uKaiuio,
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BBISIBIICHUE MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — JIJIsl U3yUEHUS] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIi; eCTECTBEHHO-HAYyUHbIE METOJbl MO3HAHUS — HAOIIOJCHUE,
U3MEpEeHue, MOJICTUPOBAHUE, IKCIIEPUMEHT (peasibHbIA U MBICJICHHBIN );

° CIEIOBaTh  IPABWIAM  TOJB30BAHUS  XUMHUYECKOM  IMOCYAOM U
7a00paTOpHBIM 00OpPYAOBAaHUEM, a TaKKe IMpaBUJIaM OOpaIlleHHs] C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHUX
OMBITOB MO TIOJYYEHHUIO M COOHUpPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOpOJa U
KHUCIIOPOJIa), TPHUTOTOBIEHUIO PACTBOPOB C OMNpeAeIEHHON MaccoBOW joJei
PacTBOPEHHOIO BEIIECTBA; MJIAHUPOBATh M MPOBOJIUTH XUMHUYECKUE SKCIIEPUMEHTHI
0 paclo3HaBaHHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TIOMOIIbI HWHIUKATOPOB

(;makmyc, dheHondTanenH, METHIOpaHX U Jp.).

10 knace

. pPacKpbhIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHATHN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIO0XKHOE
BEIIECTBO,  BAJEHTHOCTb,  DJIEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHUCJIEHUS,
XUMHYECKasi peakiusi, XUMUYecKas CBA3b, TEIJIOBOM A(h(eKT peakiuu, MOJib,
MOJIIPHBIN  00BEM, PaCTBOP; DIIEKTPOIUTHI, HEIIEKTPOIUTHI, IIIEKTPOIUTHUECKAS
JUCCOIMAIIMSI, PEaKIIMd MOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOE pPaBHOBECHE,
oOpaTUMble W HEOOpaTUMBbIE pEAKIMHU, OKHUCIHUTENIb- HO-BOCCTAHOBUTEIHHBIC
pEaKUnUH, OKUCIUTED, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJJIOTPOIMUS,
aM(pOTEepHOCTh, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METaUTHYecKas),
KpHUCTAJUIMYECKasl PEIIETKA, KOPPO3US METAJUIOB, CIUIABBI; CKOPOCTh XMMHUYECKOU
peakiuu, npeaenbHo nonyctumas konnentpauus (I11K) Bemectna;

. WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN (CM. II.
1) ¥ IpUMEHSTh ATU MOHATHUA MPU ONMHUCAHUY BEILIECTB U UX MPEBPAILCHUH;

. UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (HOopmMys
BEIIECTB U YPABHECHUN XUMHYECKUX PEaKIUM;

. ONPEAENATh BAJEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX JIIEMEHTOB

B COCIMHCHUAX PA3JIMIHOIO COCTaBad, IPHUHAICIKHOCTh BCHICCTB K OHpeHeHéHHOMy
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KJIACCy COEAMHEHUN 1o (opmysiaM; BUJI XUMHUYECKOW CBSI3M (KOBAJICHTHAs, HIOHHAs,
METaJNINYEeCKasl) B HEOPraHMYECKUX COEIMHEHHUAX; 3apsii HOHA IO XUMHYECKOU
dopMyIie; xapakTep cpeabl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX COCIUHEHUU, THUI
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOI'O BEILIECTBA;

. packpbiBaTh cmbica llepuonnueckoro 3akona JI. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IMOHUMAHUE: OINHCHIBATH W XapaKTEepU30BaTh TaOIUYHYIO
dopmy Ilepuoamdeckol CUCTEMBI XMMHYECKUX D3JIEMEHTOB: pa3jiudaTh IMOHSITHUS
«rnaBHas noarpymnmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnma)y, mansie u
OOJIbIIME MEPUO/Ibl; COOTHOCUTH 0003HAYEHHUS, KOTOPhIE UMEIOTCS B MIEPUOINYECKON
TaOIMUIlE, C YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aATOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsij s/ipa, o0lIee YUCIO AIEKTPOHOB U pacIpe/ielieHue UX Io
AJNIEKTPOHHBIM CJI0SIM); OOBICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB
AJIEMEHTOB M UX COCAMHEHUH B Mpeeiax MaJIbIX MEPHUOJIOB U TJIABHBIX MMOJI- TPYHI C
Y4E€TOM CTPOEHUS X aTOMOB;

. KJacCu(UIUPOBATh  XMMHUYECKHE  DIIEMEHTHI; HEOPraHUYECKUE
BEIIECTBA; XMMHUUYECKUE pEaKUUU (TI0 YUCIY M COCTABY YYACTBYIOLIUX B pEaAKUUU
BEIIECTB, M0 TEIIOBOMY 3(PPeKTy, 0 U3MEHEHUIO CTEIIEHEN OKUCIECHUS XUMUYECKUX
3JIEMEHTOB);

. XapaKTepru30BaTh (OMUCHIBATH) O0OIIME U CHEIU(PUIECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIAs ONHCAHUE IpUMEpPaMU
MOJIEKYJISIPHBIX 1 MOHHBIX YPABHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKINN;

. COCTaBJISITh YPAaBHEHUS DIIEKTPOJMTUYECKOM JUCCOLMALMUA KHUCIIOT,
IeJI0Ye M CoJieH; MOTHBIE U COKpAIIEHHBIE YPaBHEHUS pEaKInii HOHHOTO OOMEHa;
YpPaBHEHUs pEaklUUi, IOATBEPKIAIINX CYIIECTBOBAHUE T'E€HETUYECKOW CBA3U
MEXKy BEIIECTBAMHU PA3JIMYHBIX KIJIACCOB;

. PacKphIBaTh CYIIHOCTh OKHCIIATEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIUi;

. MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS;
BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX MTPEBPAIIEHNUN B PA3JINYHBIX YCIOBUSIX;

° BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJHAPHYIO W MOJIIPHYIO MACChI
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BEILIECTB; MAaCCOBYIO JOJII0 XHMHUYECKOrO JJIeMEHTa MO (opMylie COCIUHECHUS;
MAacCOBYIO0 JIOJIF0 BEIIECTBA B pPACTBOPE; MPOBOAUTH PACYETHI [0 YPABHEHUIO
XUMHYECKOU PEaKLINH;

. CIEIOBaTh IIPABWJIAM  TMOJIb30BAHUS  XMMHUYECKOM  MMOCYAOM U
71a00paTOpHBIM 000pPYAOBAaHUEM, a TaK)Ke MpaBUJIaM OOpallleHHUs] C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHUX
OMBITOB TO TIOJYYEHHUIO W COOMpaAHUIO Ta3000pa3HBIX BEHIECTB (aMMuaka U
YTJIEKUCIIOTO Ta3a);

o IPOBOJINTh  PEAKLUHUH, TOATBEPKIAIOIINE KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM MYTEM XJIOPHUA- OpPOMHII-, UOIUI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, TUIPOKCUJI-UOHBI, KATHOHBI aMMOHHS U
MOHBl ~ M3YYEHHBIX  METAUIOB, MPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

o IIPUMEHATh OCHOBHBIE OICPAIMH MBICIUTEILHON HEATEIbHOCTH —
aHaJu3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATHU3AIHIO, BBISBICHUE MPUYUHHO -
CJICICTBEHHBIX CBSI3€M — I M3YYECHUSI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIIUN;
€CTEeCTBCHHO-HAyYHbIE  METOJbl  TO3HaHUS —  HAOJIOJICHWE, HU3MEpCHHE,
MOJICTTUPOBAHUE, IKCIIEPUMEHT (PEaibHbId U MBICJICHHBIN).

CrnenuajbHble pe3yJbTaThl:

. BJIQJICHHE MPaBUJIAMU 3aIKUCH (POPMYII U CIICIIUATbHBIX 3HAKOB;
. BJIQJICHHE TEXHUKON mTpeoOpa3zoBanus GopMyi U BhIpAKEHUH;
o BJIAJICHUE 3PUTEIBHO-0OCSA3aTEIBHBIM  CIIOCOOOM  OOCIIC/IOBaHHS W

BOCHPHSITHS IIBETHBIX HJIM YEPHO-OENBIX (KOHTPACTHBIX) PENbePHBIX U300paKeHUN

(wmrocTparuii, TabIuI, CXeM, MAaKETOB, YEPTEKHBIX PUCYHKOB, TpauKOB U T.II.).
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TEMATHYECKOE IINTAHUPOBAHME 110 IPEIMETY «XUMMUSA»
Bcero 136 4., u3 Hux 7 4. — pe3epBHOE Bpems

9 kiaacce

(2 4. B He1es110, Bcero 68 4., u3 HUX 3 4. — pe3epBHOE BpeMs)

Paznennl
NporpamMmsbl, 1
KOJIHNYECTBO
JacoB,
OTBOJAUMOE Ha
UX U3yYeHHe

OcHoBHOE€ CoacpKaHue

OcHoOBHBIE BH/IBI JeSITEJIbHOCTH Oﬁy‘-lalOIIII/IXCH

[TepBoHayanbHbIE
XUMUYECKHE
noHsTHs. (15 4.)

[Ipenmer xumun. Ponp Xumum B KM3HHM 4YelloBeka. Tena u
BeniecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ArPEraTHOE COCTOSIHHE
BEIIECTB.

[Tonatne o MeTomax MO3HAHUS B XUMHUH. XUMHUS B CHUCTEME
Hayk. UucTele BemectBa u cmecu. CriocoObl pasienieHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE dJIeMEHTbl. CHMBOJIBI
XUMHUYECKUX 371eMeHTOB. [IpocThie U cla0XKHbIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumudeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX
3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS
aToMHas macca. OTHOCUTENbHAsI MOJIEKYJsApHast Macca. MaccoBas
JI0JIsI XMMUYECKOIO 3JIEMEHTA B COCIMHEHUH.

®u3nueckue U XUMUYECKUE SIBJICHUs. XUMHUUECKasi peakuus 1
e€ Mpu3HaKu. 3aKOH COXPAHEHHsS MacChl BEUIECTB. XHMHUYECKHE
ypaBHeHus. Kiaccudukanusa XuMUYecKUX peakiuil (CoequHeHHUs,
pa3oKeHMs, 3aMeIeHus, 0OMEHa).

XMMHUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY0H,
C mpaBuiiaMu paboThl B Jabopatopuu U nmpuéMamu oOpaileHus ¢
7a00paToOpHBIM  000pYJAOBaHMEM;  HW3YUY€HHE U  OIHCAHHE
(Gu3MuecKux CBOWCTB 00paslOB HEOPTaHUYECKHX  BEIIECTB;
HaOmoneHne (Qu3ndyeckux (TMIaBIEHHE BOCKA, TasHUE JIbJA,
pacTUpaHHe caxapa B CTYIKE, KUIIEHWE M KOHJEHCAlus BOJAbI) U
XUMUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEAHOM MPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHUCIOTON) SIBJICHH, HaONIOJIeHUE U
ONMCAaHUE TPU3HAKOB TMPOTEKAHUS XMMHUYECKMX  peakluui

PAacCKpbIBAaTh CMBICII U3y4aE€MbIX IOHITHH;

PaCKpbIBaTh pOJIb XUMHUU B IMPUPOAEC U KHU3HU YCIIOBCKA,
€€ CBA3b C APYIUMHU HayKaMU;

pasiindyatb YUCTBIC BCHICCTBA M CMCECH; OJHOPOJHBLIC H
HEOTHOPOHEIE CMECH;

pasiinydaTtb (1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC SABJICHUA,
OTIPENeNATh MPU3HAKU XUMUYECKUX PEAKIHUN U yCIOBUS
UX MIPOTEKAHUS;

CJIeI0BaTh MpaBUJIaM IMOJIb30BAHUSI XUMUYECKOM TOCYI0H
U J1abopaTopHBIM 000PYJOBAaHWEM, a TaKXKe IpaBUIaM
oOpallleHrs ¢ XMMUYECKUMU BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMU 10 BBIMOJIHEHUIO MPAKTUYECKUX PadoT;
IUTAHUPOBATh U MPOBOAUTH XUMUYECKUHN IKCIIEPUMEHT T10
M3YYEHHI0 M OMHCAHUIO (PU3NYECKUX CBOMCTB BEIIECTB,
CIOCOOOB pa3/esIeHNs CMECEi BEIEeCTB;

MPUMEHSTh €CTECTBEHHO-HAyYHBIE METOJbl MMO3HAHUS (B
TOM 4Hucje HaOIroAeHrne, MOICIHPOBAHHE, SKCIIEPUMEHT)
U OCHOBHBIE OINEPALUUA MBICITUTEILHON NEATEIbHOCTH
(cpaBHeHue, Knaccudukanus) UIsl U3y4eHHUS BEUIECTB U
XUMHYECKUX PEaKIIHii;

pPacKpbIBaTh CMBICI H3y4aeMbIX TMOHATUNA W 3aKOHOB H
MPUMEHSITh 3TU TOHSTUS MIPHU OMKUCAHUH CBOMCTB BEIIECTB
U UX MIPEBpaIICHHUIA;

paznuuath  (U3MYECKHE W XUMHUYECKHE  SIBJICHUS,
OOBSICHATh MX CYIIHOCTb C TOYKH 3pEHHs] aTOMHO-
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(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUC JIOTBI C

MOJIEKYJISIPHOTO YUEHUS;

xjgopugoM  Oapusi, pasnoxenue ruapokcuaa  wmemu(ll) mpu | e ompenenaTs NpU3HAKM XUMHUYECKHX PEAKIUH, YCIOBHS HX
HarpeBaHuH, B3aUMOJENCTBHE kene3a ¢ pactBopoM cosn Meau(Il)); IIPOTEKAHNU;
U3yYeHHE CIIOCOOOB pa3JieicHuss cMeceid (C MOMOIIbI0 MarHurta, | ® OOBSICHATH CYIIHOCTh (DU3MYECKUX UM XUMHYCCKUX
¢unbTpOBaHUE, BBIAPUBAHUE, AUCTUIUIALMUA, XpomaTtorpadus), ABJIGHUH C TOYKM 3pEHUS ATOMHO-MOJIEKYJSPHOIO
IPOBEJCHUE OYMCTKHU ITOBAPEHHOMN COJIM; HAOIIOJAEHUE U ONHUCAaHUE YUEHUS;
pe3yabTaTOB MPOBEACHUS OMbITA, WLIIOCTPUPYIONIETO 3aKOH | ® KIacCH(UIMPOBATh XUMHUYECKUE peakiuu (10 4YUCIy U
COXPAaHEHHUS Macchl; co3/1aHue Mojiesen MOJIEKYJI COCTaBy pearupyrourx 1 00pa3yroIuxcs BEMIEeCTB);
(1rapocTep;KHEBBIX). ® cocTaBiATh  (opMynbl  OMHApHBIX  BELIECTB IO
IIpakTnuyeckune padoThl: BaJICHTHOCTH M OIPEAEATh BAJIEHTHOCTh MO (popMmyiaam
Ne 1. IlpaBuna paboTel B jJabopaTopuu ¥ TPUEMBI OOpaIleHHs C BEILIECTB;
71a00paTOpHBIM 000PYIOBAaHUEM. ® paccTaBiATh KOAPOUIMEHTH B YPAaBHEHUAX XUMHUYECKUX
Ne 2. Paznenenue cmeceil (Ha mpuMepe OYMCTKH MOBAPEHHOM COJIH). peaKuuii;
Boruucienus: ® cJef0BaTh MPABUIIAM MOJIb30BAHUS XUMUYECKOH MOCYI0N
® OTHOCHUTEIIBHOW MOJIEKYJISIPHON MacChl BELIECTB; U J1a00paTopHBIM 000PYAOBAaHHMEM, a TAaKXKe MpaBUIIAM
® MaccoBOM [JOJIM XMMHMYECKOTO JJIeMeHTa 1o ¢dopMmyme oOpallleHUss C  BelIeCTBAaMH B  COOTBETCTBUHU  C
COEJIMHEHMUSI. UHCTPYKIUSMU  TIO0  BBINOJHEHHUIO  J1a0OpaTOpPHBIX
XMUMUYECKHX OIBITOB;
® JICNIOJIb30BaTh IPU BBHINOJHEHUM Y4EOHBIX 3aJaHUil U B
Ipoliecce Ucciae10BaTeabCKON AeATEIbHOCTU
® HAYYHO-TIOMYJSPHYIO JUTEpATypy XUMHUYECKOTO
COJICpXKaHMs, CIPAaBOYHBIE MaTEpUANbl, PECYpPChl CETH
«uTepuery;
® BBICTpPauWBaTh pa3BEPHYTbIE IHUCbMEHHBIE U YCTHbBIE
OTBETHl C ONOpoH Ha HMHPOPMALMIO U3 Y4yeOHMKA U
CIpPAaBOYHBIX MaTepUanoB, TIPAMOTHO HCHOJb30BAThH
M3YUYEHHBIN NOHATHITHBIN anmapaT Kypca XUMMUU.
Baxwueiimue Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopong — | @  packpblBaTh CMbICH U3y4a€MbIX OHATHI U IPUMEHSTh 3TH
IIpeJCTaBUTENN 3JIEMEHT U MIPOCTOE BelecTBo. HaxoxkaeHue Kuciopoia B IpUpoIE, HNOHATUS IPU ONHUCAHUU CBOMCTB BEIIECTB U HX
HEOpraHu4eckux | (puznyeckue u XMMHUYECKHEe CBOICTBA (peakuuu ropenust). OKCuibl. IpeBpalleHuii;
BeulectB. (35 4.) | [Ipumenenune xkucinopoga. CrocoObl MOMydeHHs KHCIOpOJa B | ®  XapakTepu3oBaThb  (ONMCHIBATb)  COCTaB  BO3/YyXa,
1abopaTopud M TMPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B ¢usmyeckue M XMMHMYECKHE CBOMCTBA  KHCIOPOAA,
npupoze. O30H — aJIOTpoNHas MOAU(PUKALIUS KUCIOPO/a. CHocoObl €ro MOJIydyeHHs, NPUMEHEHHE W 3HaYeHUE B
TennoBoit 3pdekT XUMHUYECKON peakiuu, TEePMOXUMHUYECKUE IIPUPOJIE U )KU3HU UYEJIOBEKA;
ypaBHEHHUs, 9K30- U SHIOTEpMHUUECKUE peakluuu. TOIIMBo: yroiab u | @

CpaBHUBATDb PCAKIIUU IT'OPCHUSA U MCIJICHHOT'O OKUCJICHU A,

32




MeTaH. 3arpsa3HeHHE BO3/yXa, YCHJICHHE MapHUKOBOro 3¢gexra,
paspyLIeHHE 030HOBOIO CJIOS.

Boaopon — »nanemeHT uM mpocrtoe BewiecTtBo. HaxoxnaeHue
BOJIOpOJIa B Tpupoae, (PHU3MUECKHE W XHMHUYECKHE CBOWCTBA,
MIPUMEHEHHE, CLI0COObI noxydeHus. Kucinotsl u conu.

KonuuectBo BemectBa. Mosb. MonsipHass Macca.  3akoH
ABorazpo.

Monspabiii 00b€M  ra3oB. Pacuérel 1O  XMMHUYECKUM
YPaBHEHUSIM.

®dusnyeckrue CBOWMCTBA BOAbL. Boxa Kak pacTBOPUTEIb.
PactBopel.  HacelieHHple ¥ HEHACBIIEHHBIE  PACTBOPBI.

Pacmeopumocmov ewyecmse 6 60o0e. MaccoBasi 10751 BEIIECTBA B
pactBope. XuMHUYecKHe CBoWcTBa BOAbl. OcHoBaHusa. Pomb
pacTBOPOB B MPHUPOJIE U B KU3HHM 4elloBeKa. KpyroBopoT BOJbI B
npupojie. 3arpsA3HeHue NpUPOIHbIX BoA. OXxpaHa W OYHMCTKa
MIPUPOTHBIX BOJI.

Knaccudukanus HeopraHudeckux coeauHeHui. OKCHIBI.
Knaccudukanus ~ okcumoB:  cosneoOpasyromiue  (OCHOBHBIC,
KHCJIOTHBIE, aM(OTepHBIE) U HecosieoOpasyromue. HomenknaTypa
OKCUJOB (MEeXIyHapoaHass U TpuBuanbHas). Dusnueckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.

OcuoBanms. Krnaccudukamus  ocHOBaHWM: MIENOYM W
HEpPacTBOPUMBIE OCHOBaHMSI. Homenkiarypa OCHOBaHUU
(MexxyHapogHasi W TpuBHaibHasi). DU3NUECKHE M XUMUYECKUE
cBoOicTBa OCHOBaHMWH. [loyyeHrne oCHOBaHMUIA.

Kucnotsl. Knaccudukanusa xucinor. HomeHknaTypa KuUCTOT
(MexxyHapogHas W TpUBUaNbHasi). DU3NYECKHE M XUMUYECKUE
cBoMicTBa kucioT. Pan aktuBHoctu metaiuioB H. H. bekeroBa. Ilo
Jy4EHUE KHUCIIOT.

Conu. Homenkiarypa
TPUBHUAJIbHAS).

dusnyeckue M XUMHUYECKHE CBOMcTBa coJied. [lomydeHue
COJIEN.

I'enernueckas
COCJIMHEHUM.

conei (MeXayHapoaHas U

CBiA3b MCKAY KJIacCaMu HCOPraHUYCCKUX

cobupath  mpuOOpPH  JUIA
(BBITECHEHUEM BOJIbI U BO3]IyXa);
pacro3HaBaTh OTBITHBIM ITyTEM KUCIIOPOJI;

UCTIOJIF30BaTh XUMUYECKYIO CUMBOJIUKY JUIS COCTABIICHHS

IMOJIy4CHUA KHCJIOpOoJa

bopmyn BEUICCTB, MOJIEKYJIIPHBIX YpaBHEHUU
XUMHUYECKUX PEAKIUI C y4aCTUEM KUCIIOPOa;
OOBSACHATHh  CYIIHOCTb  JKOJIOTUYECKUX  IpoOIeM,

CBSI3aHHBIX C 3arPsS3HEHUEM BO3/yXa;

cleI0BaTh IMpaBuiiaM 6e30macHOi padoThl B 1a0OpaTOpUu
npu HCIIOJIB30BaHUHU XUMHYECKON MOoCyabl u
0o0opy/sOBaHUsA, a TaKkKe MpaBwiIaM oOOpalieHus ¢
TOPHOYMMH BCUICCTBAMU B 6I)ITy;

IJIAaHUPOBATh U OCYHICCTBJIATE HAa MPAKTUKE XUMHUYCCKHUC
OKCIICPUMCHTHI, ITPOBOJUTDH Ha6J'I}OJIeHI/I$I, J€JIaTh BBIBO/bI
IO pe3yIbTaTaM 3KCIIEPUMEHTA;

PACKpBIBATH CMBICIT U3Yy4YaCMbIX MMOHATHH U IMPUMCHSATH O3TU

IOHATHUA TpHU OIHMCAHUH CBOIICTB BC€IIECTB U WUX
MPEBPAILICHU;

XapaKTepHU30BaTh (omHCHIBaTH) buznveckue u
XUMHYECKHE  CBOWCTBAa  BOJOpOJa,  CIOCOOBI  €ro

MIOJTy9YCHUs1, IPUMEHCHHE;

cobupath NMpUOOP VIS MOTYIEHUST BOJOPOIA;

UCTIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTABIICHHSI
bopmyin BEIIIECTB, MOJIEKYJISIPHBIX ypaBHEHUIA
XUMHYECKUX PEaKIMi ¢ y9acTHEM BOJOPO/Ia;

CJIeZIOBATh MpaBUiIaM 0e30MacHON paboThI B TaOOpATOPHH
OpU  HUCHOJB30BAHUM  XUMHYECKOM  MOCYIbl U
o0OpynoBaHHUs, a TaKKe NpaBWIaM oOOpalieHus ¢
TOPIOYMMU BEIIECTBAMHU B OBITY;

IUIAHUPOBATh U OCYILIECTBIISATh HA MPAKTUKE XUMHUYCCKHE
9KCIIEPUMEHTBI, TPOBOJIUTH HAOIIOACHUS, JICIATh BBIBOIBI
MO pe3yNabTaTaM dKCIIEPUMEHTA;
y4acTBOBATh B COBMECTHOI paboTe B rpymnme
PacKpbIBaTh CMBICT U3y4ae€MBIX OHITUN U IPUMEHSTH ATH
MOHITHSI, a TaKKe M3YYCHHBIE 3aKOHBI U TEOPHH s
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XUMHYECKHIT  JKCHEPHMMEHT:  KAueCTBEHHOE  OIpe/eieHue
COJIepKaHUs KHUCIOpOJa B BO3AyXe; TIOJy4YeHHe, coOupaHue,
pacrio3HaBaHHE€ W H3YYEHHE CBOWMCTB KHCJIOpoja; HaOIroneHue
B3aUMOJICHICTBUSL  BEIIECTB  C  KHUCIOPOJOM M YCIIOBHUSA
BO3HUKHOBEHHUSI U MIPEKpaICHUsI TOpeHus (1oxkapa); 03HaKOMJICHUE
c oOpa3maMu OKCHJOB M OIHCAaHHE WX CBOMWCTB; IOJy4eHHE,
coOMpaHue, pacro3HaBaHWE U HU3YyYEHHE CBOWCTB BOJOPOAA
(ropenue); B3aumojaelcTBue Bojaopona ¢ okcumom  memu(Il)
(BO3MOXHO  HCIIOJIB30BAaHWE BHJJICOMATEpPUAIOB); HaOIIOJACHUE
0o0pa3loB BEUIECTB KOJWYECTBOM | MoOsb, HCCIEAOBaHUE
0ocoOeHHOCTEHN pacTBopeHus BELIECTB c pa3nIuyHOI
pPacTBOPUMOCTHIO; IMPHUTOTOBJIECHHUE PACTBOPOB C ONPEAENEHHON
MAacCOBOM J0JIE PaCTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE BOIbI
C MeTaJyaMH (HaTpueM M KajibleMm) (BO3MOKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB); OINpeAeIeHNEe PACTBOPOB KHUCIOT U LIeJIoUe ¢
MTOMOIIBIO0 HHAUKATOPOB; HCCIIE0BaHNEe 00pa30B HEOPraHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB; HAOIIOJEHHE HM3MEHEHHUS OKpPaCKU
WHIUKAaTOpPOB B pacTBOpax KHUCIOT U UIEJOYel; H3ydeHUe
B3auMoeiicTBus okcuna Meau(Il) ¢ pacTtBopom cepHON KHUCIOTHI,
KUCIOT C MeETaJUlaMH, pEeaKIuid HEeUTpalu3aluu; IMOJy4eHHE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaUIa APYTUM
W3 pacTBOpa COJIM; pEIIeHHE AKCHEPUMEHTATIbHBIX 33Jad M0 TeMe
«Baxueiimue kjiaccbl HEOPraHUYECKUX COeTUHEHUIN.
IIpakTuyeckue padboTbi:
Ne 3. [Tony4yenue u cobupanue KHCIOPO1a, H3ydeHHUE er0 CBOMCTBR.
Ne 4. TTony4yenue u cobupanue BOJA0poaa, U3yUCHUE €ro CBOKCTB.
Ne 5. [IpuroroBieHue pacTBOpOB C ONPEACIEHHON MacCOBOM JoJe
PacTBOPEHHOTO BEIIECTBA.
Ne 6. Pemienue skcrnepuMeHTANBHBIX 3a1a4 1o TeMe «OCHOBHbBIE
KJIACChl HEOPTaHUUECKUX COCAMHEHUI».
Bbruuncienus:
® MOJIEKYJIIPHOM MaccChl BEUIECTBA HAa OCHOBE ATOMHOM MAaccChl
XUMUYECKUX 3JIEMEHTOB;
® MOJIEKYJIIPHON MaccChl KHUCIOpOJa U 030Ha HA OCHOBE aTOMHOM
MacChl XMMUYECKOTO AJIEMEHTA;

peleHns pacuETHBIX 3a1a4;

BBIUHCIIATH MOJISIPHYIO MacCy BEIIECTB; KOJMYECTBO
BEIIECTBA, 00BEM ra3a, Maccy BEIIECTBa;

IPOBOAMTH pacdy€rbl 1O YPAaBHEHUAM XUMHUYECKHX
peakuuii: KoiaudecTBa, OOBEMA, Macchl BELIECTBA I10
U3BECTHOMY KOJHMYECTBY, 00BEMY, Macce PearcHTOB WIIH
IIPOJIYKTOB PEAKIUY;

BBICTpPAauBaTh pa3BEPHYTbIE ITMCBMEHHBIE M YCTHBIE
OTBETHl C ONOpOM Ha uUHPOpMALUI0O W3 Yy4eOHHMKA U
CIPAaBOYHBIX  MaTepuaioB, TIPaMOTHO  HCIOJIb30BATh
W3Y4YEHHBIN NOHATUIHBIN aImapaT Kypca XUMHUH;
PacKpbIBaTh CMBICI U3Y4a€MbIX OHATUH U TPUMEHSATH 3TH
MOHATHSL TIPU ONKMCAHUM CBOMCTB BEIIECTB U HX
IIpEBPAILCHU;

XapakTepu3oBaTh (U3MYECKUE U XUMHUYECKHE CBOMCTBA
BOJbI, €€ pOJb KaKk pacTBOPUTENE B MPUPOJHBIX
nporeccax;

COCTaBJIATh YPAaBHEHUSI XUMHUUYECKUX PEAKIUI C y4aCTUEM
BOJIbI;

OOBSICHATH  CYIIHOCTh  OJKOJIOTHUYECKHX  MPOOJIeM,
CBA3aHHBIX C 3arpsA3HEHHEM MPUPOIHBIX BOJ, CIHOCOOBI
OYMCTKM BOJBI OT IPUMECEH, MEphl IO OXpaHe BOJ OT
3arps3HEHUS;

IJIAHUPOBATHh M OCYILECTBIIATh HA MPAKTUKE XUMHUYECKUE
9KCIIEPUMEHTHI, MPOBOIUTH HAOIIOJCHHUS, IEJIaTh BBIBOJIbI
10 pe3yJbTaTaM KCIIEPUMEHTA;

cle0BaTh MpaBuiiaM Oe30macHoi padoThl B 1abOpaTopuu
IpU  HCHOJb30BaHUM  XUMHUYECKOW  TOCYIObl U
000pynoBaHNUS;

MPOBOJUTh BBIYUCIECHUS C NPUMEHEHUEM IOHATHUSA
«MaccoBasi J0Jis BEILIECTBA B paCTBOPE;
KJIaccu(UIMPOBATh M3ydaeMble BEIECTBA MO COCTaBY U
CBOMCTBaM;

COCTaBIATh (OPMYNIBI OKCHJIOB, KHCIOT, OCHOBAaHHUH,
COJIEH M Ha3bIBATh UX 110 MEKYHAPOJHOW HOMEHKIIATYPE;
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e 00béMa, KOIMYECTBAa BEUIECTBA Tra3a IO €ro H3BECTHOMY
KOJIMYECTBY BEILIECTBA WIH O0BEMY;

® O00bEMOB Ta3oB MO YPaBHEHHMIO PEAKIMM HAa OCHOBE 3aKOHA
00BEMHBIX OTHOLICHUH Ta30B;

® C HCNOJNB30BaHUEM TIOHSATHS «MaccoBas JOJII BEUIECTBA B
pactBope»;

® 110 YPaBHCHUSIM XHMHYCCKUX PEAKIIUH.

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB HA OCHOBE OOLIMX

XUMHUYECKHX  CBOWCTB  M3YYEHHBIX  KJIACCOB/TPYIIII
BEILECTB, K KOTOPBIM OHU OTHOCSITCS;
COCTaBJIATh  MOJIEKYJSIDHBIE ~ yYpaBHEHMS  PEAKLUH,

WITIOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA W CIIOCOOBI
MOJTy4EHHUSI BEUIECTB M3YYEHHBIX KIIACCOB/TPYII, a TaKXe
MOJATBEPKIAIOMINX TEHETHYECKYI0 B3aMMOCBS3b MEXKIY
HUMU;

MIPOM3BOIUTH BBIYUCIICHUS IO YPAaBHCHHUSIM XUMHUYECKHX
pEeaKIHnii;

TUTAHUPOBATh U OCYIIECTBISITh HA MPAKTHKE XUMHUYECKHE
OKCTIEPUMEHTBI, TPOBOUTH HAOJIOAECHUS, IENIaTh BBHIBOJIBI
0 pe3yJIbTaTaM dKCIEPUMEHTA;

cle0BaTh IMpaBuiiaM 6e30macHOi padoThl B 1abOpaTopuu
OpA  WCHOJB30BAHWM  XUMHUYECKOW  TMOCYIbl |
000pyT0BaHMS;

UCTIOJIB30BaTh TPH BBITIOJTHEHUU y4YeOHBIX 3aJaHUN U B
MPOLIECCE HCCIIE0OBATENbCKON JEATEeIbHOCTH HAy4YHO-
NOMYJSIPHYIO  JTUTEPaTypy XHUMHUYECKOTO COJAEp KaHMUs,
CIIpaBOYHbIE MaTepUalbl, pecypchl ceTi «HTepHeT;
BBICTpAauBaTh pa3BEPHYTbIE IUCBMEHHBIE M  YCTHBIE
OTBETHI C OMOpoWd Ha HWHpOpManuO W3 ydyeOHUKA W
CIPAaBOYHBIX  MaTepuaioB, TIPaMOTHO  HCIOJIB30BATh
V3yYCHHBIN NOHATUMHBIN anmapaT Kypca XUMHUH.

[Tepuoauueckuit
3aKOH U
Ilepuoanueckas
cHcTeMa
XUMHYECKUX

anemeHToB /[l. W.

Menneneesa.
Crpoenue
aTOMOB.
XumMuueckas
CBS3b.

HepBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHNX JJICMCHTOB.

[lonsiTve o rpynmax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE U
[IEIOYHO3EMENIbHbIE  METaJUIbl, TajOreHbl, WHEPTHBIE Ta3bl).
DneMeHTbl, KOTOpble 00pa3yloT amQoTepHble OKCUIBl U
TUAPOKCHUBIL.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XUMHUYECKUX
snementoB JI. WM. MengeneeBa. KopoTkonepuogHas U
murHHONIepruoAHas (Gopmel Tleproaudeckolt cuCTEMbl XUMUYECKUX
anemeHToB J[. 1. MenneneeBa. Ilepuoast u rpynmnel. Ousnyeckuit
CMBICJI TIOPSKOBOTO HOMEpa, HOMEpPOB TNEpPHOJIa U TPYIIIbI
9JIEMEHTA.

PacKpbeIBaTh CMBICIT IIEPUOAUICCKOI'0 3aKOHA,

INOHUMAaTh CYHICCTBOBAHUC HCpI/IO,Z[PI‘IeCKOfI 3aBUCUMOCTH
CBOMCTB XHMHYECKHUX 3JIEMEHTOB (I/I3M6HGHI/IG paanycoB
aTOMOB H SHCKTpOOTpI/IL[aTeJ'ILHOCTI/I) Hn ux COCI[I/IHeHI/Iﬁ OT
IIOJIOKCHUS B nepnonnqecxoﬁ CUCTCMC U CTPOCHUA aTOMA,
YCTAHABJIMBATL CBA3b MCIKAY IIOJIOKCHHUEM DJJICMCHTA B
nepuonnquKoﬁ CUCTCMC U CTPOCHHUEM €Iro aroMa (COCTaB
" 3apsa aapa, o6mee YHUCJIO JICKTPOHOB U PACTIPCACIICHUC
HX T10 3JICKTPOHHBIM CJ'IOSIM);

IMPOTrHO3UPOBATH XapakKTep U3MCHCHUSA CBOMCTB
3JIEMEHTOB M HMX COCIAUHEHHM II0 rpynmnamM M Iepuoaam
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OKHUCIUTEIBLHO-
BOCCTAHOBHUTEIIbH
ple peakuuu (15

).

Crpoenne aromoB. CocraB aToMHbIX szep. M3oTomsl
OnexTpoHbl. CTpoeHue IEKTPOHHBIX 000J0YEK aTOMOB NEpBbIX 20
XuMu4eckux uieMeHToB llepuommyeckont cucremer  J[. WM.
MenpneneeBa. XapakTEPUCTUKA XUMHUYECKOTO BJIEMEHTa IO €ro
nosioxkenuto B [lepunonuueckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTU H3MEHEHHUs pajuyca aTOMOB XUMHYECKHX
JJIEMEHTOB, METANIMYECKUX M HEMETAJUIMYECKUX CBOMICTB IO
rpynnaM u nepuojaaM. 3HaudeHue Ilepuoauueckoro 3akoHa U
[leproguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JJIsi Pa3BUTHUS
Hayku U nipaktuku. J[. 1. MenpaeneeB — y4€HbIN U rpakJaHUH.

Xumnueckas cBsi3b. KoBasieHTHast (HOJsipHAsi U HEMOJIIpHAsT)
CBSI3b. DJIEKTPOOTPULIATEIIBHOCTh XUMHUUECKUX 31eMeHTOB. MoHHas
CBSI3b.

Crenenp  oxucineHus.  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE

peakuuu. [Ipoueccel okucieHus: U BoccTaHOBIEHUS. OKUCIUTENH U
BOCCTaHOBUTEJIH.
XUMHYECKHI IKCIEPUMEHT: u3yuyeHne oO0Opa3loB BEIIECTB
METaJJIOB M HEMETAJJIOB; B3aUMOJICHCTBUE THUIPOKCHIA LIMHKA C
pacTBopaMu  KHCJIOT M LIEJOYEH; MpOBEIEHHUE  OTBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuy pa3iokKeHHsl, COeTUHEHUS).

Ileproanueckoi CUCTEMBI;

XapaKTepU30BaTh XUMHUYECKUE DIIEMEHTHI TEPBBIX TPEX
MEPUOJOB, Kallus, KaJIbIHUSI [0 WX TOJOXKEHUIO B
ITepnonnueckoii cucreme [1; U; Menneneesa;

CJIEZIOBATH MpaBUiiaM 0e301acHON paboThl B Jaboparopun
OpH  WUCIOJB30BAaHMM  XHUMHYECKOHM  TOCyAbl U
000py1I0BaHMS;

BBICTPanBaTh Pa3BEPHYTHIC MTUCHMEHHBIC U YCTHBIC OTBETHI
¢ omopoil Ha WHMOPMAIMIO U3 YYEOHHKA U CIPABOYHBIX
MaTepHUaaoB, TPaMOTHO  WCIOJb30BaTh  H3yYCHHBIN
MOHATUIHBIN anmnapar Kypca XUMHH;

PacKpBIBaTh CMBICIT U3Y4aeMBIX TIOHSTHIA,

OTIPEICIIATh BT XHMUYCCKOU CBSI3U B COCAMHCHHUM;
OTIPEICNIATh CTENEHb OKHUCIICHUS XMMHYECKOTO JJIEMEHTa
o ¢GopMyJie ero COeTMHEHHUSI;
OTNPEeNesATh dJJEMEHT (BEIIEeCTBO) —
AJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIID,
OOBSACHATH  CYIIHOCTh  IPOLIECCOB
BOCCTaHOBJICHHUS;

COCTaBIIATh DJEKTPOHHBIM OamaHc ¢ y4y€ToM 4wucia
OT/IaHHBIX U MPUHATHIX 3JIEKTPOHOB;
COCTaBIISATh ypaBHEHUE
BOCCTaHOBUTEIHHON PEaKIINH;
UCIOJIb30BAaTh MPU  BBIIIOJIHEHUH YYEOHBIX 3aJlaHUM
TEKCTBI yueOHHKa, CIPaBOYHbIE MaTepuabl
(mepuoIMYecKyo cucreMy XumMudeckux anementoB [I; U;
Menpeneesa, TaOMUIly ~ PacTBOPUMOCTH  KHCIIOT,
OCHOBaHMN W coJied B BOJE, AICKTPOXUMHUYECKHU PsiJI
HANPSDKEHUH METaIIOB)

UCIOJIb30BaTh NPU BBINOJHEHUH Y4YEOHBIX 3a/laHuil U B
MpoLecCe HCCIeA0BATEIbCKON JAEATeIbHOCTH HAy4YHO-
MNOMYJSIPHYIO  JTUTEPaTypy XHUMUYECKOTO COJEp:KaHMUs,
CIIpaBOYHBIC MaTEpUabl, pecypchl ceTH «HTepHETY.

OKHCIIHNTCIIb H

OKHCJICHUSA u

OKHCIINTEIBHO-

KonnuecTBo yueOHBIX YaCOB HA TEMY MOXKET BapbUPOBATHCS HA YCMOTPEHHUE YUUTEIsl, HCU3MEHHBIM OCTaETCs o011iee
KOJINYECTBO YAaCOB HA BECH T'OJI. 3 PE3EPBHBIX YPOKA MMPEIHA3HAYEHBI ISl CAMOCTOSITEIHOIO PACIIPEACIICHUS YUUTEIEM KOJINYECTBA
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4acoB Ha TEMAaTUYECKHUI KOHTPOJIb, Ha 00yYEHHUE MOJITOTOBKE 3JIEMEHTAPHBIX yYEOHBIX IPOEKTOB, HA PA3BUTHE YMEHUS MOJIb30BATHCS
CIPABOYHOI JINTEPATYpOl, B TOM YHCIIE B 3JIEKTPOHHOU (hopme U B ceTh «THTEepHETY.

10 xiace

(2 4. B Hexes110, Beero 68 4., u3 HUX 4 4. — pe3epBHOE BpeMs)

Paznennl
NporpamMmsbl, 1
KOJIHNYECTBO
JacoB,
OTBOJAUMOE Ha
UX U3yYeHHe

OcHoBHOE CoacpiKaHue

OcHOBHbBIE BH/IbI AeSITEJIbHOCTH oﬁyqamumxcn

BemectBo
XUMHUUYCCKast
peakmus. (15 4.)

n

[Tepuonnueckuii 3akoH. [leproauueckas cucreMa XUMHYECKUX
anementoB /. WM.  Menneneesa. Crpoenne  aTOMOB.
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XHMHUYECKHX AJIEMEHTOB
MEPBBIX TPEX TEPHOJIOB, KaJWs, KaIbIMS W WX COCIWHCHUA B
COOTBETCTBMU C TIOJIO)KEHHEM dJeMeHTOB B Ilepuoaumueckoit
CHUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJAbl XUMHUYECKOW CBA3U. THIIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOWMCTB BEIIECTBA OT
TUNA KPUCTATAYECKON PEIIETKA U BUJA XUMUYECKOM CBA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB
(MexayHaponHas W TPUBUAJIbHAsA). XHUMHUYECKHE CBOWMCTBA
BEIIIECTB, OTHOCAIIUXCA K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COCJIMHEHU I, TeHETUYEeCKas CBSI3b HEOPTraHUYECKUX BEILECTB.

Knaccudukanus XAMHUECKMX peakmuil 10  pa3InYHBIM
npu3HakaM (M0 YHCIy M COCTaBy YYacTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3((deKTy, Mo H3MEHEHHIO CTeneHeil
OKHUCJICHUS XUMUYECKUX JIEMEHTOB, M0 0OPAaTUMOCTH, [0 YYACTHIO
KaTaauzaTopa). DK30- u SHJIOTEPMUYECKHUE peakuuu,
TEPMOXUMHUYECKUE YPABHEHHUSI.

[Tonsitne o ckopoctu XxuMuyeckol peaknuu. [lonsTHE 00
0o0paTHUMBIX U HEOOpaTUMBIX XMMHUYECKHX peaknusx. l[lonarue o
TOMOTEHHBIX M Te€TEPOreHHBIX peakuusix. [lonsamue o xumuyeckom
pasHnosecuu. Daxmopul, GaUAIOWUE HA CKOPOCMb XUMUYECKOU

XapaKTepru30BaTb XUMHUUCCKHUE ODJIEMCHTBI ICPBBIX TpéX
NEprUoOa0B, KaJIMd W KajJlblUA II0 HUX IOJIOKCHHUIO B
ITepuonnueckoit cucreme /l; 1; Menneneena;
KJ'IaCCI/I(i)I/IHI/IpOBaTB 158 Ha3bIBATH HCOPraHn4cCKue
BEIIIECTBA M3yYEHHBIX KJIACCOB;

OIHUCHIBaThL OOIMME XHWMHYCCKHE CBONCTBA BEIIECTB
Ppa3IMYHBIX KJIaCCOB, MOATBEPKIATH CBOMCTBA
npuMepaMu  MOJICKYJSPHBIX ~YPaBHEHUNW XUMHUYECKHUX
pEaKInii;

ONpenensiTh  BHJ  XHMHYECKOU
KPUCTAJUTMYECKOU PemETKH BEIIECTBA,;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
CTPOCHHS;

PacKpbIBaTh CMBICII W3Y4YaeMbIX TOHSATHH U NPUMEHSTH
9T TIOHATHS TIPU ONHMCAHWHM CBOWCTB BEIIECTB U HUX

CBiA3HU u THII

MIPEBPAILICHU;

KJIACCU(PHUIIMPOBATH XUMHUUYECKUE PEAKIINH 110 PA3IUYHBIM
MpHU3HAKAM;

YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XHMHYECKOU

pCaKkiuun OT Pa3JIMIHBIX (I)aKTOpOB;

MMPOTrHO3UPOBATH BO3MOKHOCTH MPOTCKAHUSA XUMHUYCCKUX
npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX,

ONPCACIIATL OKUCIUTCIIb U BOCCTAHOBUTCIIb B OBP,
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peaxkyuu u NOJOHCEHUe XUMULECKO20 PABHOBECUS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, SJICKTPOHHBIN
0aaHC OKHCIUTEIILHO-BOCCTAHOBUTENBHOM peakiuu. CoCTaBIeHHE
YpaBHEHUN  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUUA  C
WCIIOJIb30BAHUEM METO/Ia DJIEKTPOHHOTO OanaHca.

Teopust AMEKTPOIUTUYECKON AUCCOIUALUU. DJIEKTPOJUTHI U
HEINeKTpoJuThl. KaTtuoHbl, aHWOHBL. MeXaHU3M JTUCCOIUAIITU
BEIIIECTB C pPA3IMYHBIMM BUJAMU XHMHUYECKOU CBsi3U. CTEneHb
muccormanuu. CUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakuun umoHHOro OoOMeHa. VYcClIOBUS TNpPOTEKaHWsI pPEaKIMM
WOHHOTO OOMEHa, TMOJHBbIE U COKpalIEHHbIE WOHHBIC ypPaBHEHHS
peakuuii. CBOWCTBAa KHCJIOT, OCHOBaHUW U COJEH B CBETe
MpEeJICTaBICHUI 00 AIEKTPOTUTUYECKOU JIMCCOITHAITH.
KadectBennsie peakuu Ha HOHBI. [lonamue o eudponuze coell.
XUMHYECKUI JKCHEPUMEHT. O3HAKOMIICHHE C  MOJCISIMU
KPUCTAJUTMYECKUX PEMIETOK HEOPTaHWUYECKUX BEIIECTB — METAJIOB
1 HeMeTayyioB (rpadura u aiMasa), CIOXKHBIX BEUIECTB (XJIOpHaa
HaTpUsl); HCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOMH
peakiuuu OT BO3JEHCTBUS PA3IUYHBIX (AKTOPOB; HCCIIEIOBAHHE
AIIEKTPOTIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLMALINN
KHCJIOT, IenoYedl W cojedl  (BO3MOXHO  HWCIOJIb30BAaHUE
BHUJICOMATEPUAJIOB); TPOBEJIECHUE OMBITOB, HWIUTIOCTPUPYIOIIHUX
MPU3HAKU TPOTEKAaHUS peakiuil MOHHOro oOmeHa (oOpa3oBaHMe
ocaJka, BblJelIeHHE Tra3a, oO0Opa3oBaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakuuu  Pas3JIoKEHHUS, COCIUHEHHS);
pacro3HaBaHHE€  HEOPraHWYECKUX  BEHIECTB € MOMOIIBIO
KaueCTBEHHBIX PEaKIMii Ha MOHBI, PEHICHHE SKCIIEPUMEHTAIbHBIX
3a/ad.

IIpakTuyeckue padborTbi:
Ne 1. Pemienue sxcriepuMeHTaIbHbBIX 337124 110 TEME.
Boruucsienuns:
® KOJM4YecTBa BelIlecTBa, O00ObEMAa M MacChl pPEareHTOB WM

MPOAYKTOB 110 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHIi;

® [10 YPAaBHEHUSIM XMMUYECKUX PEaKIUil.

COCTaBIISITh AJIEKTPOHHBIN OaTaHC PEaKINy;

MPOU3BOAUTH BHIUUCICHUS [0 XUMUUYECKUM ypaBHECHUSIM;
PAaCKpBIBATh CMBICI U3y4aeMbIX MOHATUMN, a TAKXKE CMBICI
TEOPHUH JIEKTPOIUTHIECKON TNCCOIMALINN;
OOBSICHATh MPUYUHBL  DJEKTPOIPOBOTHOCTH
pacTBOpPOB;

COCTaBJISTh YPABHEHUS JUCCOIMAIIUU KUCIIOT, IIEJI0YeH U
COJIEH, TTIOJTHBIE

U COKpAILEHHBIE HOHHBIE
peakiuii HFOHHOTO 0OMeHa;
TJIAHUPOBATh U OCYIIECTBIISATH HA MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOJIOICHHUS, JIENATh BHIBOIBI
0 pe3yIbTaTaM KCIIEPUMEHTA;

clIe10BaTh MpaBuIamMm Oe3omacHoOi paboThI B
1abopaToOpUM MPU MCTIOIB30BAHIH XUMHYECKOUN TIOCYBI U
000pyT0BaHMS;

MIPOU3BOAUTH BHIYUCIICHUSI I0 XUMHUYECKUM YPAaBHEHUSIM;
BBICTpAauUBaTh pa3BEPHYThIE MHUCHMEHHbIE U YCTHBIE
OTBETHl C OmoOpoil Ha uHOpMAIUIO U3 Y4YeOHHWKA W
CIPaBOYHBIX MaTepHajoB, TIPaMOTHO  HCIIOJIb30BATh
M3YYCHHBIN NOHATUIHBINA anmapaT Kypca XUMUU;
UCIOJIb30BaTh MPH BBIMOJHEHUU y4YeOHBIX 3a/JlaHUi U B
MPOLIECCE HCCIIEIOBATEIbCKON JIEATENbHOCTH HAy4YHO-
HNOMYJISIPHYIO  JIMTEPATYpy XUMHUYECKOTO COJAEp KaHMUs,
CIIPaBOYHBIE MaTepUabl, pecypchl ceTu «HTepHEeT.

BOJHBIX

YPaBHCHHUA XHUMHNYCCKUX

38




Hemeramiel 1 ux
coemuuenus. (35

q.)

OOmast xapakTepuctuka ragoreHoB. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTeNeHH oOKucieHus. CTpoeHue u
¢u3nyeckue CBOMCTBA TPOCTHIX BEIIECTB —  TaJOTCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJCUCTBHE C
MeTajulaMu, HeMeTaulaMH, Imenodamu). XiopoBoaopoa. CoisHast
KHUCIIOTa, XMMMYECKHUE CBOMCTBa, NOJy4EHHUE, IPUMEHEHHE.
[elictBue xJjiopa W XJOPOBOJAOpPOJA Ha OPraHU3M YEJIOBEKA.
Baxneiimme XJ10puasl U UX HAX0XKACHUE B IIPUPOJIE.

O6mras xapakrepuctuka meMeHToB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUS aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIICHHUS.

Crpoenue u ¢pu3HUeCcKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIO
posia u cepbl. AJJIOTPONHBIE MOAU(PHUKAIMU KUCIOPOAAa U CEPBI.

Xumuueckue  cBouctBa  ceppl.  CepoBOJOPOJA,  CTPOEHHE,
¢bu3uvyeckne u XUMHUYECKHEe CcBoWcTBA. OKCHIBI Cephl  Kak
MPEJCTaBUTENN  KHUCJIOTHBIX  OKCHJIOB. Cepnast  KuCHOTA,

¢usznueckue U XUMHYECKUE CBOMCTBA (00IIME KaK MpeCTaBUTENs
Kjlacca KHCIOT M croenuduueckue). XHUMUYECKHE PpEeaKIlIUH,
JeKal[ue B OCHOBE MPOMBIIIJICHHOTO Croco0a MOoJIydeHUs] CepHOM
kucioTel. Ilpumenenne. Cosin CEpHOM KHUCIOTHI, KadyeCTBEHHAs
peaknus Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COCIUHECHHUI B
npupoge. XUMHUYECKOE 3arpsi3HEHHWE  OKpYXKalolled  Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE NOXKIH, 3arps3HEHHUE BO3IyXa U
BOJ0EMOB), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

OO6mras xapaktepuctuka eMeHToB VA-rpymibl. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Npupoje, Gu3nieckue U XuMUYecKue
cBoiictBa. KpyroBopot azora B npupojie. AMMHAK, ero (GU3nYecKue
U XHMHUYECKHE CBOWCTBA, MoiyueHne u npumeHenue. Couu
aMMOHHUSI, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA, MPHUMEHEHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHUCJOTa, €€
noysyueHue, (U3MYECKUe W XUMHYECKHE CBoiicTBa (oOmime Kak
MIpe/ICTaBUTEINsI KJlacca KUCIOT U crienududeckue). Mcnonbp3oBanue
HUTPATOB U COJICH aMMOHHMSI B KaUeCTBE MHUHEPAIbHBIX yI0OpPEHHIA.
XVUMHYECKOE 3arpsi3HEHUE OKpYXKarolled Ccpelbl COENMHEHUSIMU
a3oTa (KUCJIOTHBIE JOXIW, 3arpsi3HEHHE BO3AyXa, IOYBBl U

OOBSCHATHL OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB HEMETAJUIOB M HX COCAMHEHUHA B THpeleiax
MaJIblX IEPUOJOB M INIaBHbIX noarpynm Ilepuonmueckon
CHUCTEMBbI XUMUYECKUX DJIEMEHTOB C YUETOM CTPOCHHS UX
aTOMOB;

XapaKkTepu30BaTh (PU3NYCCKHEC W XUMHUYECCKHE CBOMCTBA
IPOCTBIX BEIECTB TrajoreHOB (Ha IpUMEpe XJopa) U
CJIOKHBIX BELIECTB (XJIOPOBOJOPOJA, XJIOpPHAA HATpPHUs),
crocoObl WX TMOJY4YeHHs, NPUMEHEHHWE W 3HAaYCHUE B
MIPUPOJIE U )KU3HU YEIIOBEKA;

OTIPENEINIATh FAJIOT€HU-MOHBI B PACTBOPE;

TJIAHUPOBATHh U OCYIIECTBIISATH HA MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, TIPOBOJAUTH HAOIIOCHUS, JIeJIaTh BBIBOJIBI
0 pe3yJbTaTaM 3KCIIepUMEHTA;

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHCHHUH
CBOWCTB 371€MEHTOB VIA-rpynmsl M UX COEIMHEHHH C
YYETOM CTPOEHHUS UX aTOMOB;

XapakTepu3oBaTh (PU3NYECKHE M XUMHUYECKHE CBOICTBa
IIPOCTOrO0  BEHIECTBA Cepbl M €€  COEIMHEHHU
(cepoBoiopo/ia, OKCHIOB CEpbl, CEPHOH KHUCIOTHI,
cynb(daToB), CrmocoObl WX TMOJy4YEHUs, MPUMEHEHUE U
3HAYEHHE B IPUPOJIEC U KU3ZHU YEJIOBEKA;

OTIPENENIATh HalNuue Cylb(paT-uOHOB B pacTBOPE;

OOBSACHATHL  CYIIHOCTh  JKOJOTHYECKHX  Mpoobiem,
CBS3aHHBIX C MEePepadOTKON COSAUHEHUI CEPBI;
OOBACHATH, O00IIME 3aKOHOMEPHOCTH B HM3MEHEHHH

CBOMCTB 3JIEMEHTOB

VA-rpynnbl ¥ MX COCAMHEHHH C Y4ETOM CTPOCHHS HX
aTOMOB;

XapakTepu3oBath (H3MYECKUE M XMMHUYECKUE CBOWMCTBA
HPOCTHIX BellecTB a30Ta U (ochopa U MX COCTUHCHHI
(amMmaka, cosieii aMMOHUSI, A30THON KHCJIOTHI, HUTPATOB,
okcuna pocdopa(V) u dpocdopHoit kucinotsl, pochaTos),
CIOCOOBI WX TIOJy4eHUs, TPUMEHEHHE W 3Ha4YeHUE B
IPUPOJIE U )KU3HH YEIIOBEKa,;
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BOJIOEMOB).

docdop, ammorponHbie MoauUKAUN Pochopa, PU3NIecKue u
xumuueckue coiictBa. Okenn pochopa(V) u hocdopHas kucnora,
¢bu3nveckne 1 XMMUYECKUE CBOMCTBA, mosrydeHue. Vcrnonp3oBanue
¢docdaToB B kKauecTBe MUHEPATLHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 351eMeHToB [VA-rpynnel. Oco6eHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIE CTETICHN OKHUCIICHUSI.

VYraepoa, amIoTpomHbIE MOAM(DUKAIMU, PpaACIpPOCTPAHEHUE B
npupoje, (usMueckue M XUMHUYECKHE CBOWCTBA. AjacopOuusi.
KpyroBopor yrmepoma B mpupone. OKCHABI yrieponma, WX
¢bu3nveckne W XMMUYECKHE CBOWCTBA, JIEHCTBHE Ha HKHUBBIE
OpraHu3Mbl, TIOJIyYeHHE ¥  NPUMEHEHHe.  DKOJOTHYECKHE
mpoOsieMbl, CBsi3aHHBIE C okcugom yriaepona (IV); rumoresa
r700aTBbHOTO  MOTEIUIEHUS  KJIMMara; TMapHUKOBBIM A QeKT.
VYronpHas KUCIIOTa W €€ COJIM, UX (PU3NYECKHE U XUMUYECKHE
CBOWCTBA, TIOJNlydeHHE W NpHMeHeHHe. KadecTBeHHasr peakiusi Ha
kapOoHaT-uoHbI. Mcnonb30BaHne KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3AHCTBE.

IlepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIECTBaX KaK O
COEJMHEHUAX yriiepoAa (MeTaH, 3TaH, TWJICH, alleTUJIEH, 3TaHOJ,
IJIMLIEPUH, YKCYCHas Kuciota). Mx cocmaé u xumuyeckoe
cmpoenue. 1IoHATHE 0 OMOJOIMUYECKH BA’KHBIX BEIIECTBAX: JKUPAX,
Oenkax, yIJIeBOAAX U HUX pOJUM B IKU3HM YEJIOBEKa.
Mamepuanvnoe eouncmeo opeaHuueckux U  HeopeaHUudyecKux
coeOuHeHul.

Kpemuuii, ero ¢pusndeckue 1 XMuMUUECKUE CBOMCTBA, MOTy4YeHHE
u npumeHenue. CoenuHeHuss KpeMmHus B npupoze. OOuiue
npeacrasieHus o6 okcuae kpemuus (IV) m kpeMHueBoi Kuciore.
Cunukatel, MX  HCIOJIb30BaHME B OBITY,  MEAMLUHE,
IPOMBIIUICHHOCTH. Baojicneliwue cmpoumenvHbvie Mamepuanbl.
Kepamuka, cmekno, yemenm, Oemow, ducenezobemon. Ilpobremvl
0e30nacnoco  UCNONIL308AHUA  CMPOUMENbHLIX MAMeEPUanos 8
NOBCEOHEeBHOU HCUHU.

XHUMHYeCKHUIi IKCIIePUMEHT: U3ydeHHe 00pa3li0B HEOPraHUIECKUX
BEIIECTB, CBOMCTB COJISHOW KHCIJIOTBHI; MPOBEJICHHE KAaueCTBEHHBIX

OTIpE/ICNIATh MOHBI aMMOHUS U (pocdaT-uOHBI B PacTBOPE;
OOBSICHATH  CYIIHOCTh  OJKOJIOTUYECKUX  TpoOlieM,
CBA3aHHBIX C HAXOXJECHHUEM COEIMHEHUH a30Ta U
docdopa B OKpyxKaromieu cpeue;

OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B HU3MEHEHHH
CBOWCTB 271eMeHTOB [VA-rpynmsl U uX COCIMHEHHH C
YYETOM CTPOEHHUS UX aTOMOB;

XapakTepu30BaTh (PU3NYCCKHEC W XUMHUYECCKHE CBOMCTBA
MIPOCTHIX BEIIECTB YIIIepo/ia U KPEMHHUS M UX COCTMHEHUM
(OKCUIOB yryiepoja, YroJIbHOW KHUCJIOTHI, KapOOHATOB,
OKCHJIa KPEMHUS, KPEMHHEBOW KHCIOThI, CHJIMKATOB),
crocoObl WX TMOJY4YeHHs, NPUMEHEHHWE W 3HAaYCHUE B
MIPUPOJIE M )KU3HU YEIIOBEKA,;

OTIpeNeNIATh KapOOHAT- U CUIIMKAT-UOHBI B paCTBOPE;
OOBSACHATH  CYIIHOCTh  JKOJOTHYECKHX  MpoobieMm,
CBA3AHHBIX C HAaXOXKJIEHHWEM YIJIEKHCIOTO Ta3a B
OKpY>Karolleu cpee;

WUTIOCTPUPOBATH B3aUMOCBSI3b HEOPraHUYECKUX
COEIMHEHUH yriepoJa U OpraHu4eCcKUX BEIIeCTB;
IUIAHUPOBATh U OCYLIECTBIISATh HA MPAKTHKE XUMHUYECKHE
SKCIIEPUMEHTHI, TPOBOAUTH HAOIIOACHMUS, A€TaTh BBHIBOIbI
M0 pe3yJbTaTaM 3KCIIEpUMEHTA;

cienoBaTh — MpaBwiaM  Oe3omacHoi — paboTel B
nabopaTtopuu Mpu UCHOIH30BAHUN XUMUYECKOM MOCY/IbI U
000pyTI0BaHHUS;

MIPOM3BOIUTH BHIYUCIICHUS IO XUMHUYECKUM YPAaBHEHUSM;
BBICTpAauWBaTh pa3BEPHYThIE MHUCHMEHHBIE U YCTHBIC
OTBETHl C OMOpod Ha uHPOpMAIUIO U3 Y4eOHUKA H
CIPAaBOYHBIX MaTepHaloB, TPaMOTHO HCIIOJIb30BATh
M3YYEHHBIN NOHATUIHBIN anmapaT Kypca XUMUU;
MCIIOJIb30BaTh MPH BBIMIOJHEHUU y4eOHBIX 3a/JlaHUil U B
IIPOLIECCE HCCIIEIOBATENIBCKON  JIEATENbHOCTH HAy4dHO-
MONYJSIPHYIO JIMTEPATYPY XUMHUYECKOTO COACPIKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypchl cetu « HTepHeT».
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peakumii Ha XJIOPUA-WUOHBI UM HAONIONEHHE TPU3HAKOB HX
MPOTEKAHMsI; OMBITHI, OTpaXarouiue (U3NYecKrne M XUMHUYECKHE
CBOMCTBA TaJIOTEHOB M MX COCIWHEHHI (BO3MOKHO HCIIOJIb30BAHHUE
BUJIEOMATEpUAJIOB); O3HAKOMJIEHME C o0Opa3uamMu  XJIOPHJIOB
(rajoreHusioB); O3HAaKOMJIEHME ¢ oOpa3mamMu cepbl H €€
COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHUE BMJIEOMATEPUATIOB);
HaONIOZICHUE TIpollecca OOYIJIMBaHUSA caxapa TMOJ JIeWCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; HM3y4EHUE XHMHUYECKHUX
CBOMCTB  pa30aBIEHHOM  CEpHOM  KHUCJIOTBHL,  IMPOBEJIEHUE
KaueCTBEHHOM peakuuu Ha cyiab(paT-uOH U HaONIO/IeHUE MpHU3HAKa
e€ MpoTeKaHMsI; 03HAKOMJIEHHE C (PU3MUECKUMU CBOWCTBAMHU a30Ta,
dbochopa u WX coemMHEHHH (BO3MOKHO  HCIOJB30BaHHUE
BHJICOMATEepHajIoB), oOpasmamMu  a30THBIX W (ochopHBIX
yaoOpeHu; mojiydeHue, cobupaHue, pacrio3HaBaHUE W W3YYCHHE
CBOMCTB aMMHaKa; MPOBEJEHUE KAYECTBEHHBIX pEaKUUid Ha HOH
aMMOHMSI U pochaT-MOH U M3yuyeHUEe MPHU3HAKOB UX NPOTEKAHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOU KUCIOTBHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB); H3yUEeHUE MOETEH
KPUCTAJUTMYECKUX  pemeéTok  anmasa, rpadura, QyiepeHa;
03HAaKOMJICHHE C MPOLIECCOM aACOPOIMU PACTBOPEHHBIX BEILECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTUBOTra3a; MoJydyeHHe,
coOupaHue, pacrio3HaBaHUE U U3y4eHHE CBOMCTB YIIIEKUCIIOro rasa;
MIPOBEJICHUE KAYECTBEHHBIX peakIuil Ha KapOOHAT- M CHUJIMKAT-
WOHBl U U3yYEHUE NPU3HAKOB UX IMPOTEKAHUS; O3HAKOMJICHHE C
MIPOTyKIIHEH CHJIMKATHOM MIPOMBIIIJIEHHOCTH; pelieHue
SKCIIEPUMEHTAJIbHBIX 3aj1a4 10 TeMe «BaxkHeire HeMeTallyIbl U UX
COCIUHEHUS.
JdemoHcTpanum:
e Bueomarepuanbl: TajJoOreHbl U UX COCTUHEHUS.
e (OO0pa3ubl XJIOPUJIOB.
e Komekuuu (BugeoMarepuasl): cepa u €€ COeMHEHUS.
e OOyriuBaHue caxapa MOJ J€HCTBUEM KOHIIEHTPUPOBAHHOMN
CEpPHOM KUCIIOTBHI.
o Komnekuuu: ¢ochop M uX coeauHeHus. BzaumoneiicTBue
KOHLEHTPUPOBAHHON a30THOM KUCIIOTBI C MENIBIO.
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e Mojen KpPUCTALTUIECCKHX anmaza, rpadwura,
MOJICKYJBI (yJuIepeHa.
e AsncopOuusi pacTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YITIEM.
[IpoTusoras.
e Buneomarepuanbl: CUIMKAaTHAs IPOMBIIIIEHHOCTb.
o Mojenu MOJIEKYyl OPraHUYECKUX BEIECTB.
IIpakTnuyeckune padoThl:
Ne 2. Tlony4yeHue coistHOM KHUCIOThI, U3ydyeHUE €€ CBONCTB.
Ne3. [Nonyuenne ammuaxa, U3y4eHue €ro CBONCTB.
Ne4. Tlonmyuenue yraekucnmoro rasza. KadecTBeHHass peakius Ha
KapOOHAaT-UOH.
Ne5. Pemrenne skcnepuMeHTaNbHBIX 3a7a4 110 TeMe «HemeTtaubiy.
Bbrunciienus:
® [0 YpPaBHEHUSM XHMHUECKUX pEakUuuid, €eciau OJUH U3
peareHTOB JIaH B U30BITKE;
® 00BEMOB Ta30B IO YPaBHEHUIO pPEaKIMM Ha OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHUI ra30B;
® 110 YPaBHEHUSAM XUMHUYECKUX PEAKLIU;
MaccOBOH JI0JIM BBIX0/1a IIPOIYKTa PEeaKLUy;
® 10 YpaBHEHUSIM XHMMHUYECKMX pEaKLUUH, €eclIu OIUH U3
peareHToB JaH B BHJE BOJHOIO pacTBOpa C M3BECTHOM

MacCcOBO noyei

pelméToK

MeTtanis!l 1 ux
coenuHeHUs. (9

9.)

OO0mas xapakTepuCTUKa XUMUYECKHX 3JIEMEHTOB — METaJlJIOB
Ha OCHOBaHMM uX TmoJio)keHus B llepuonndeckoil cucrteme
xumuueckux snemeHtoB JI. M. MenzaeneeBa U CTpPOEHHUS aTOMOB.
Crpoenue MetaiioB. Meramuyeckass CBSI3b M MeTajlIMyecKas
KpUCTAIIIINYECKast peréTka. DNeKTPOXUMHUUECKUHN Psi/i HANIPSHKEHUM
Meran JoB. Dusnueckue M XUMHUYECKHE CBOWCTBA METAIJIOB.
OO6mue crnocoObl mosydeHus: MeTauioB. [loHsiTHE O KOppO3UU
METaJJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT Koppos3uu. CriiaBbl
(ctramp, 4yryH, JIOpATFOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U
MIPOMBIIIITIEHHOCTH.

[llenounble MeTayuibl: moJiokeHue B llepuoanueckoin cucreme
xumuueckux snemeHToB J{. 1. MeHaeneeBa; cTpoeHue UX aTOMOB;
HaxoXJAeHue B npupoae. Ou3ndyeckne U XMMUYeCcKre CBOMCTBA (Ha

pPacKpbIBaTh CMBICI H3YyYaeMBIX MOHITHH U MPUMEHSTbH
9TH TOHATUS TPU ONHUCAHUU CBOMCTB BELIECTB M HUX
MIPEBPAILICHUI;

OOBACHATH O0OIIME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOMCTB 3JIEMEHTOB-METAJUIOB U UX COCIUHEHHH C yUETOM
CTPOEHUS UX aTOMOB;

XapakTepu30BaTh CTpOEHHE METaJlIOB,

dbuznyecKkue 1 XuMUYECKHe CBOMCTBA METAIJIOB;
XapaKTepu30BaTh OOIINE CIIOCOOBI MOJIY4YEHUSI METAIIJIOB;

00BSACHATH 00IITME 3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB
3JIEMEHTOB-METAUIOB B Tpylmax M HMX COEIMHEHHH C
Y4E€TOM CTPOECHHS UX aTOMOB;

XapaKTepu30BaTh (U3NYECKUE M XHMHUYECKHE CBOMCTBA

o0rue
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npuMepe HaTpuss U Kanus). OKCHUIbl M TUIPOKCHIBI HATPHUS U
kanus. [I[puMeHeHne meI0uYHbIX METAJIJIOB U UX COCIMHEHUM.

[[lenouHo3emMeNnbHbIE METAIBI MAarHU M KaJIbIMIA: TMOJIOKEHUE
B llepuommueckoin cucreme xumudeckux osviemenros JI. M.
MenpeneeBa; CTpo€HHE HMX aTOMOB;, HAaxXOXJEHUE B MPHUPO/IE.
®dusznueckue M XUMHUYECKHE CBOWCTBA MAarHus W KaJbIHS.
Baxueimue coenuHeHus Kanblus (OKCHA, THUIPOKCHI, COJIN).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmomuHnii:  nosioxenne B Ilepuomnueckoi  cucteme
xuMuueckux anemeHtoB J[. WM. MeHnaeneeBa; cTpoeHHE aToma;
HaxoxJeHue B mpupojse. dusmdyeckne M XUMHUYECKHE CBOMCTBA
amroMuHMs.  AMQOTepHbIE CBOWCTBA OKCHJIa U THUIPOKCHAA
ATIOMUHHSL.

Kene3o: nonoxenune B Ilepuoanueckoi cucremMe XUMHYECKUX
snementoB JI. M. MenzeneeBa; CTpoe€HHE aTOMa; HAXOXKJCHHE B
npupoae. Ouznueckne U XUMUYECKHE CBOMCTBA kene3a. OKCHIIbL,
ruapokcuabl u conu xenesa(ll) u xxenesa(Ill), ux cocras, cBoiicTBa
U MOJTy4YECHHUE.

XUMHYECKHIl IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3laMu MeTal-
JOB M CIUIaBOB, HX (DM3MUECKUMU CBOWCTBAMHU; HU3y4EHHUE
pe3yNbTaTOB  KOPPO3MHM METaUIOB (BO3MOKHO HCIIOJIb30BAaHHE
BHJICOMATEpPHAJIOB), OCOOCHHOCTEH  B3aWMOJCHCTBUSA  OKCHIA
Kamplusi M HATpus C BOJAOM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIEAOBAHWE CBONCTB JKECTKOW  BOJBI;
mpolecca  TOpeHHs  kene3a B KHciIopone  (BO3MOXKHO
WCIIOJIb30BAHME  BHJIEOMATEPUANIOB); IPHU3HAKOB  IMPOTEKAHUSA
KaueCTBEHHBIX PEAKIMi Ha WMOHBI (MarHus, KaibliUs, aJIOMHUHUSA,
nunaka, keneza(ll) um xenesa(Ill), memm(Il)); nHabGmogeHHE U
ONIMCAaHUE MPOLECCOB OKpalllMBaHUsl IUIAMEHUM HMOHAMH HaTpus,
Kamusi ¥ Kaiblus (BO3MOYKHO HCIOJIb30BAaHUE BHUICOMATEPUANIOB);
uccienoBaHue amQpOTEepHBIX CBOMCTB THUAPOKCHAA AaTIOMUHUSA U
TUAPOKCHUIA IIMHKA; PEHIEHUE SKCIEPUMEHTANIBHBIX 33Ja4 M0 TeMeE
«Baxuelme MeTamibl U UX COCAMHEHUS».

JdeMoHncTpanum:

e (O3HakomsieHHE C oOpa3laMd METAJUIOB M CIUIAaBOB, HX

MPOCTBIX BEIIECTB METANIOB M UX COCTUHEHHH (OKCHJIOB,
TUAPOKCUIOB,  COJEH), CmocoObl HMX  MOJyYeHUs,
MPUMECHECHHE U 3HAYCHHE B MIPUPOJIC U KU3HH YEIOBEKA;
pacrno3HaBaTh ¢ TIOMOIIBIO KAYECTBEHHBIX PEAKIIUN HOHBI
METAJIJIOB (MarHusi, aJTIOMUHUS, [IMHKA, XKeJe3a, MEIH);
OOBSCHATH 3aBUCHUMOCTh (DU3UYECKUX CBOUCTB METAIIIOB
OT BHJIa XUMHUYECKOH CBSI3U MEXK]y UX aTOMaMHU;
HAOMIOMaTh W ONHCHIBATH XHMUYECKUE PEAKIHH C
MTOMOIIBIO ECTECTBEHHOTO S3bIKA U SI3bIKA XUMUWY;
HaOMrOaTh  JIEMOHCTPHpPYEMBIE ¥ CaMOCTOSITEIHHO
MIPOBOIMIMBIC OTIBITHI;

OTMCHIBATh CBOWCTBA HM3y4acMBIX BEIIECTB HA OCHOBE
HAOJTIOJICHUH 3a UX TIPEBPANICHUSIMU;
JOKa3bIBaTh ~ aM(OTEPHBIA  XapakTep
rupokcuaoB amomMuHus u xeneza(Ill);
CpaBHHBAThH OTHOIIICHHUE N3Y9aeMbIX METAUIOB H OKCHJIOB
METAJUIOB K BOJIE;

CpaBHHUBATh OTHOIIIEHHUE TUAPOKCUAOB HATPHS, KaIbIHS U
AIIOMHUHUS K PACTBOPaM KHCIIOT U ILEJI0Yeil;
pacno3HaBaTh OMBITHBIM IMYTEM THIPOKCH]I-MOHBI, NOHBI
Fe2+ u Fe3+;

cJeoBaTh MpaBuiIaM 0e30macHoO paboThl B 1abopaTopuu
OpyU  UCHOJb30BAaHMM  XMMHMYECKOM  mOCyabl U
000pyTI0BaHHUS;

MIPOM3BOIUTH BHIYMCIICHUS IO XUMUYECKUM yPaBHEHUSIM;
UCIOJIb30BaTh TMPU BBHINOJIHEHUHM YYEOHBIX 3aJlaHUM

OKCHJIOB H

TCKCTHI y‘IC6HI/IKa, CIIPAaBOYHELIC MaTcpHralibl
(Hepuozu/meCKon CUCTCMY XUMHNYCCKUX 3JICMCHTOB I[; I/I;
MeHz[eJIeeBa, Ta6nnuy PaCTBOPHUMOCTHU KHCJIOT,

OCHOBaHMH W coJied B BOJE, AICKTPOXUMHUYECKHH PsiI
HaIpsKEHUH METaJlIOB);

MCIIONIb30BaTh MPH BBHIMOJHEHUH YY€OHBIX 3aJlaHUN U B
MPOLIECCE UCCIENOBATENIbCKON AESITENIbHOCTU HAY4HO-
MONYJSIPHYIO JINTEPATypy XUMHUYECKOIO COJAEpKaHus,
CIIpaBOYHbBIE MaTepuabl, pecypchl cetu «HTepHeT.
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¢usnvyeckumu  cBoiicTBamHu.  Mogenu
PELIETOK METAJIOB.
e Buzneomarepuainsl: KOppo3us METAIIOB.
e BsaumopeiictBue Hatpus ¢ BoAod. OKpalllMBaHUE IJIAMEHU
MOHAaMU HaTPUs U KaJusl.
e OkxpamBaHue MJIAMEHN HOHAMU KaJlbLIMsL.
® BzanmoaelcTBHE OKCUAA KAIBIUA C BOJOK.
e Buneomarepuansl: TOPEHHE Kele3a B KUCIOPOJE U XJIOPE.
IIpakTHyeckue padoThI:
Ne 6. )K€cTkocTh BO/IBI M METO/IBI €€ YCTpaHEHMS.
Ne 7. PenieHne skcriepuMeHTANBHBIX 3a/1a4 110 TemMe «MeTauiby.
Beruuciaenus:
® [10 YPaBHEHHSIM XUMHUYECKHUX PEAKIUH, €CIIM OJINH U3 PEarcHTOB
JlaH B U30BITKE WM COJIEPKUT IPUMECH;
® MacCOBOM JIOJIM BBIXO/1A ITPOJIYKTA PEAKLINH;
® 110 YPaBHEHMSIM XMMHUYECKHX PEaKIUH, €CIIM OJINH U3 PEarcHTOB
COJICPKUT IPUMECH.

KPUCTAJUIMYCCKUX

Xumus
OKpYXKaromast
cpena. (5 4.)

HoBrele maTtepuanbsl U TexHosoruu. BemectBa u maTepuaibl B
MOBCEAHEBHOM KM3HU YEJIOBEKA. XUMHUS U 3[I0POBBE.

be3omnacHoe HUCMOIB30BaHNE BEIIECTB U XUMUYECKUX PEAKIIMI B
OBITY.

[IpuponHble WCTOYHUKH YTIIEBOJAOPOAOB (yroyib, MPHUPOIHBIN
ra3, HedTh), MPOAYKTHI WX IepepabOTKH, UX POJb B OBITY H
MIPOMBIIIJICHHOCTH.

OCHOBEI 9KOJIOTHYECKOH rPaMOTHOCTH. Xumugeckoe
3arps3HEHUE OKpYXKawIed cpeabl (MpeAesbHO — JIOTyCTHMAs
koHIneHTpamus Bemects — [1/1K).

Ponb XuMuu B pelieHUH SKOJOTHYECKUX TTPOOIEM.
XUMHYECKHIT IKCIEPUMEHT: H3ydeHHe O0O0pa3IoB MaTepuajioB
(cTexy0, CIIaBbl METAJUIOB, ITOJIMMEPHBIE MATECPHAIIBI ).

XapaKTepu30BaTh poOJIb XMMHUU B Pa3IUYHBIX cdepax
NeSITeNIbHOCTH JII0/Iel, OCHOBHBIE BEUIECTBA U MaTepualbl,
MPUMEHSIEMbIE B )KM3HH COBPEMEHHOTO YEJIOBEKa;
O0O0BSACHATH yCIOBHS 0€30MaCHOTO UCIIOJIb30BAHMSI BEILIECTB
U XUMUYECKUX PEAKIINil B OBITY;

AQHAIM3UPOBATh U KPUTHYECKH OI[CHUBATh WH(OPMALIHIO O
BIUSHUM  TPOMBIIUIEHHOCTH,  CEJIbCKOTO  XO3AHCTBa,
TpPaHCIIOPTa U Jp.; Ha COCTOSIHUE OKPYKAIOLIEH Cpeibl;
YMETh OKa3blBaThb MEPBYIO IOMOIb MPU XUMHYECKHX
0’KOTax M OTPABJICHUSX;

MPUHUMAThH Y4aCTUE B OOCYXJACHUU MPOOIEM XUMHUUECKON
U OKOJOTMYEeCKOW  HANpaBJICHHOCTH,  BBICKA3bIBATh
COOCTBEHHYIO TMO3MIMIO IO TMpobjemMe U MpeaiaraTh
BO3MOYKHbIC MYTH €€ PeIICHUsI.
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1. Onucanue yueOHO-MeTOAMYECKOT0 U MATEPHAJIbHO-TEXHNYECKOI0 o0ecneyeHust
o0pa3oBaTeJIbLHOIO IpoLEcca.

Yueono — memoouueckoe obecneuenue

1.YueOnuku: «Xumus 8», «Xumus 9», I'.E. Pymsuruc, ®.I'. ®enpaman, Mocksa, «IIpocsemenue» 2013 r.

2. lunakruueckuiit Mmarepuan «Kontponbubsie paboTel no xumuu § kinace» I'.E. Pynsutuc, @.I'. Genpaman

3.«COopHUK caMOCTOATENbHBIX paboT no xumuu §8-9 kiace» I'.E. Pynzutuc, ®.I'. Genpaman

4.«Tunbl XMMUYECKHX 3aJ1a4 ¥ ciocoObl ux pemenus 8-9 kiace» I'.E. Pynzutuc, @.I'. ®enpaman,

5. dunaxktuueckuii matepuan «[IpoBepounsie paboThl Mo Heopranudeckor xumuu 8 kiacey» H.IL. I'aBpyceiiko

6.lunakTuyeckuil MaTepuall « 3aJjaHus JUIsl caMoCTosATeIbHOU paboThl mo xumuu B 8 kinacce» P.I1. Cyposuesa, C.B. CopponoB
7.TecThl MO OCHOBHBIM pa3jiesiaM HIKOJIbHOTO Kypca xumuu 8-9 kinaccey C.B. 'opOyHIiioBa

8.«Tematnueckue urpel o xumuu 8 kinace» A./Jl. Ilyxkaitno.

Mamepuanvno-mexnuueckoe odecneuenue

JIiist 00ydYeHUS yJaniuxcsi OCHOBHOM IITKOJIBI B COOTBETCTBUU ¢ TpeOoBaHMsIMU DenepaibHOro rocyaapcTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa HEOOXOAMMA pealln3anus JeATeIbHOCTHOTO Moaxona. JesTenbHOCTHBIA MOIX0 ] TPeOyeT MOCTOSHHOM OMOophI mpoliecca
0o0y4YeHUs] XUMUHU Ha JIEMOHCTPAIIMOHHBIN KCTICPUMEHT, MPAKTUIECKUE 3aHATHS U TaOOPATOPHBIE OIBITHI, BBIITOIHSIEMbIC YIaITUMUCS.
KabuHeT XuMuu OCHAIIEH KOMIUIEKTOM JEMOHCTPAIMOHHOTO U Jab0opaToOpHOTO 00OpYMOBaHUS MO XUMUU AJII OCHOBHOM IIKOJBL B
KaOMHEeTe XMMHH OCYIIECTBISIFOTCS KaK ypo4yHas, TaKk ¥ BHEYpOUHas (GOpMbI y4eOHO-BOCIIUTATEIIFHON ACSITEILHOCTH C YUAIIAMUCS.
OcHamenue B Oosbieil vacTu cooTBeTCTBYET [lepeuHto oOopymoBaHUS KaOMHETa XMMHH M BKIIFOUACT Pa3lIMYHBIC THIIBI CPEIICTB
o0ydeHus. bopiyro yacTe 000py0BaHUS COCTABISAIOT YYEOHO-TIPAKTHUYECKOE U yueOHO-1abopaTopHOe 000pYyI0BaHUE, B TOM YHCTIE
KOMIUIEKT HATYpaJbHBIX OOBEKTOB, MOJEIHU, MIPHOOPHI U MHCTPYMEHTHI JUISI TIPOBEACHUS JEMOHCTPAIMN U MPAKTHYCCKUX 3aHATHA,
JIEMOHCTPAIMOHHBIC TAOIHIIBI, BUIC0, MEINA OCHAIIICHHE.

B koMIIIeKT TeXHUYEeCKUX U WH(OPMAITMOHHO-KOMMYHUKATHBHBIX CPEICTB O0YUCHUSI BXOJAT: KOMITBIOTEP, MYJIbTUMEINA POESKTOP,
KOJUICKITUS Mea-pecypcoB, BeIXo B IHTepHET.

Hamypanvnuie 06vexkmai

HatypansHbie 00BEKTHI, HCTIONB3yeMbIe B O0yUYEHUN XUMUH, BKIIOYAIOT B C€0s1 KOJJIEKIIMA MUHEPAJIOB U TOPHBIX MOPOJ, METAJJIOB H
CIUIaBOB, MUHEPAJIbHBIX yIOOPEHUH, MJIACTMACC, KAY4yKOB, BOJIOKOH H T. I.
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Yueonvie nocoous na neuamnoit ocnose

B mnponecce 00ydeHMs XMMHUU HUCIOJB3YIOTCA CIEAYIOIIME TaOJuIbl MOCTOSHHOIO 3KcnoHupoBaHus: «llepumonnueckas cucrema
xumuueckux annemeHToB .M. MenneneeBa», «Tabnuia pacTBOPUMOCTH KHUCIOT, OCHOBAaHUN M COJIEH», «DJIEKTPOXUMHUUYECKHIN Psif
HaIpsHKEHUN METAIoBY, «KpyroBopoT BEWIECTB B IPUPOJIE» U AP.

JUis opraHu3aly CaMOCTOSATENBHON pabOThl 00yUYaIONIMXCsl HA YPOKaX UCIOJIb3YIOT pa3sHOOOpa3Hble TUAAKTHUECKUE MaTEpUab.
Jlist o6ecnieyenust 6€30MacHOro Tpya B KAOMHETEe XMMUU UMEETCS:

IIPOTHBONOKaPHBIA HHBEHTAPh

anTedka ¢ HabOPOM MEIMKAaMEHTOB U MEPEBA30UHBIX CPECTB;

MHCTPYKIMS 110 IpaBUiIaM 0€30MacHOCTU TpyAa sl 00y4aromuXcs

’KypHaJI pErucTpallii UHCTPYKTaXa 10 TEXHUKE 0€30MaCHOCTH NP MPOBEICHUN Ja00PaTOPHBIX U MPAKTUUECKUX padoT.

COI''TACOBAHO COI''TACOBAHO

[Iporokon 3acenanus

METOINYECKOT0 00bEINHEHUI 3amecTuTeNb AUpeKTopa no YP
yuutesneit EMII Nel ot 30.08.2024r. E.I1. Kanyruna

JLIL. IIpouenko 30 aBrycta 2024rox
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TemaTn4yeckoe nuiannposanue B 10 kiaacce.
(2 4. B Henet10, Beero 68 u.)

Ne Pa3nesisl nporpamMmmsi. Koa-Bo OcHOBHBIE BHIbI JeSITEJIbHOCTH
OcHoBHoOe coep:kaHue
Tembl ypokoB 4acos o0yyaromuxcst
l. BemecTBo u XumMH4ecKasi peakuus. 17 vac | Ilepuonnueckuit 3akoH. Ilepuoauueckas cucreMa XMMHUYECKUX ®  XapakTepu30BaTb XMMHUYECKUE
1 [lepuoauueckuii 3akoH. Ilepmonnueckas | 1 anementoB  JI.  W. Menneneea. CTpoeHHEe  aTOMOB. AJIEMEHTBI IIEPBBIX  TPEX
cucremMa xumuueckux asinemenros JI. WM. 3aKOHOMEPHOCTM B WU3MEHEHMM CBOWCTB  XMMHUYECKHX NEPUOJIOB, Kaldusl U KaJbLUs
MenneneeBa. CTpoeHHE aTOMOB. JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaIHs, KaJlbLUg U HUX 0  HUX  TOJOXEHUI0 B
2 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB | 1 COCIMHEHHWH B COOTBETCTBHHM C TOJIOKEHHEM DJJIEMEHTOB B [Tepuonnueckort cucreme /l;
XMUMHMUYECKUX 3JEMEHTOB MEpPBBIX TPEX [leproauueckoii cucTeMe U CTPOEHUEM UX aTOMOB. U; Meunneneena;
MEPHUO/IOB. CrpoeHue BeliecTBa: BHAbI XUMHYECKOM CBsi3U. THIIBI ®  KJjaccUQUIMPOBATh u
3 CrpoeHue BemiecTBa: BUIbl XUMHUuYeckoil | 1 KPUCTAITTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT Ha3bIBaTh HEOpraHUYeCcKue
CBs3H. TUIBI KPUCTAIIIMYECKUX PEHIETOK. TUTA KPUCTAJUIMUECKOHN PErIETKH U BUJIa XUMUYECKOU CBS3H. BEIIECTBA U3YYEHHBIX KJIACCOB;
4 Knaccudukanus " HOMEHKJaTypa | 1 Knaccudukanus v HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB ®  OIMCHIBaTh obmue
HEOPraHUYECKUX BEIIECTB (MexyHapogHass M TpUBHANbHAas). XHUMHUYECKHE CBOMCTBa XUMHYECKHE CBOMCTBa
(MexTyHapoHasl U TpUBUAIbHAS). BEILIECTB, OTHOCSIIIUXCS K pa3INYHbIM KJ1accam BEILIECTB PA3JIMYHBIX KJIACCOB,
XHWMHYECKHE CBOWCTBA OKCHUIOB H HEOPraHWYECKHUX COEIMHEHMIA, TE€HeTUYeCKas CBS3b MOATBEPK1aTh CBOICTBA
OCHOBaHUH. HEOPraHWYECKHUX BEILECTB. IIpUMEpaMu  MOJIEKYJISIPHBIX
5 XWMHUYECKHE CBOMCTBA KUCIIOT U coeit. | 1 Knaccudukamus XAMHUECKMX pEakmWil 10  Ppa3IMYHbIM ypaBHEHUH XUMHYECKUX
6 I'enernueckass CBsI3b HeOopraHM4eckux | 1 npu3HakaM (10 YHCIy M COCTaBy YYAacTBYIOLIUMX B peakluu peakuuii;
BEILIECTB. BEULIECTB, M0 TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTEereHeu ®  OIpEeAeNsATh BUJ XMMHUUYECKOU
7 Knaccudukanus xumuyeckux peaknuii | 1 OKHCJICHHS XHUMHYECKHX DJEMEHTOB, [0 OO0paTUMOCTH, IO CBSI3U U TUN KPUCTAJUINYECKOU
10 PA3JIMYHBIM IPU3HAKAM. YUaCTHIO KaTajau3aropa). DK30- ¥ SHIOTEPMHUYECKHE pPEaKluu, PELIETKY BEILIECTBA;
8 DK30- W DJHAOTEpPMHUYECKHE peakiuy, | 1 TEPMOXUMHUYECKUE YPABHEHHUSI. ® [IPOTHO3MPOBATH CBOICTBA
TEPMOXHUMHUYECKUE YPABHEHHUSL. [Tonsitne o ckopoctn xumuueckoil peaknuu. I[lonstue o006 BEILIECTB B 3aBUCUMOCTU OT HUX
9 [lonsiTne o ckopocTH  XUMHYecKoH | 1 00paTHMBIX 1 HEOOPATUMBIX XUMUYECKUX peakiusax. [lonsrue o CTPOCHUS;
peakuuu. @DakToOppl, BIUAOIIME Ha FOMOTE€HHBIX UM T€TEepPOreHHbIX peakuusx. [lowamue o ®  pacKphIBaTh CMBICIT
CKOPOCTb XUMHUYECKOW pEaKIUu. Xumuueckom pasnogecuu. Paxmopwvl, 6ruslowue Ha CKOPOCHIb M3y4aeMbIX MOHATUI u
10 [Tonsitue 06 0O6paTUMbIX U HeOOpaTUMBIX | 1 XUMUYECKOU peakyuu U NOA0IHCeHUe XUMULECKO20 PABHOBECUSL. IPUMEHATh 3TU TOHATHS IIPH

Ilonarue o
®DakTopsl,

XUMHUYCCKHUX  pCAKIUAX.
XUMHUYCCKOM  PAaBHOBCCHHU.

OKHCIUTETHHO-BOCCTAHOBUTEIIHHBIC pCaKknuu,
OamaHc OKHCIUTEIbHO-BOCCTAaHOBUTEIBLHOM

JJIEKTPOHHBIN
peakuuu.

ONMCAaHUU CBOMCTB BEILIECTB U
UX IpeBpalleHuii;
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11

12

13

14

15

16

17

BIIMSIIOIINE HA TOJIOKEHUE XUMUUYECKOTO
paBHOBECHS.

[ToHATHE O TOMOTEHHBIX U T€TEPOTrCHHBIX
peaKumsx.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC
peaxuuu, AJIEKTPOHHBIN OanaHc
OKHCITUTEIHHO-BOCCTAHOBUTEILHOM
peakiuu.

CocraBiieHHe ypaBHEHUN OKHUCIUTEIHHO-
BOCCTaHOBUTEIBHBIX peakuuii c
WCIIOJb30BAHUEM METOJ[a SJIEKTPOHHOTO
OanaHca.
Teopus ANEKTPOJIUTUIECKON
JTUCCOTTUAITUH.

Peakiun nonHoro oOMeHa.

CBolicTBa KHCIIOT, OCHOBAHHWHM W COJICH B
CBETE MPEACTABICHHUI 00
AIIEKTPOJIUTUYECKON TUCCOLUAINY.
IIpakTuyeckas padora Nel

Pemenne skcriepuMeHTaNbHBIX 3a/1a4 10
teMe «Peakiuu HOHHOTO 0OMEHa»
KonTpoabnass padora Nel no Tteme

«BeliecTBo 1 XuMH4decKas PCaKmus».

CocraBiieHHE€ YpPaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UICIOJIb30BaHUEM METO/1a AJIEKTPOHHOTO OanaHca.
Teopust 31EKTPOJUTUUECKONW TUCCOLMAIMHU. JIEKTPOJIUTHL U
HEAIEKTPOoJUThl. KaTnoHbl, aHMOHBI. MeXaHu3M JUCCOIMAIuU
BEILIECTB C PA3JMYHBIMU BUJAMU XHUMHUYECKOU cBsi3u. CTemneHb
nuccormanyu. CHUIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakiiun monHHOTO OOMEHA. YCIOBHS TPOTEKAHHS PpPEaKIHi
MOHHOTO OOMEHa, TOJIHBIE U COKpAIEHHbIE HOHHBIE YPAaBHEHHUS
peakuuii. CBoWcTBa KHCIOT, OCHOBAaHHUW W COJIEH B CBETE
MPEACTABICHUN 00  DJIEKTPOJUTHYECKONW  JTUCCOIMAIIUM.
KauecTtBenHsble peakiuu Ha HOHBL. [lonsmue o euopoause coiell.
XUMHYECKHI JKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMH
KPUCTAJUTMYECKUX PEMIETOK HEOPraHWYeCKUX BEIIECTB —
METa/NIOB W HeMeTauioB (TpaduTa W anMmasa), CIOXKHBIX
BEIIECTB (XJIOpUJA HATPHs); HCCIEAOBAaHUE 3aBUCHMOCTH
CKOPOCTH XMMMUYECKOM peakIu OT BO3ACUCTBUS Pa3IUYHBIX
(dakTOpOB; HCCIEAOBAHHUE HIIEKTPONPOBOJHOCTH PaCTBOPOB
BEIIIECTB, MpOIEcca IUCCOLMAIMU KHUCIIOT, IIEJIOYEHd U COoJeit
(BO3MOXHO 1HMCTHOJIb30BaHUE BHUACOMATEPUAJIOB); MPOBEIACHUE
OTIBITOB, WUTIOCTPUPYIOUIMX MPU3HAKU TMPOTEKAHHsS pPEaKIMii
HOHHOTO oOMmeHa (oOpa3oBaHuEe oOcajaKka, BBIJCICHHUE Ta3a,
oOpa3oBaHUE BOJbI); OMBITOB, WIUIIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIHHBIX peakuuit (ropenue,
peaxIuu COCIIMHEHHS); pacro3HaBaHue
HEOPraHMYECKUX BEIECTB C MOMOIIbIO KaUeCTBEHHBIX peakluit

Pa3JI0KCHHA,

Ha MOHBI; pEUIEHUE IKCIIEPUMEHTAIbHBIX 33]1a4.
IIpakTuyeckue padorTbi:
Ne 1. Penienne skciepuMeHTAIBHBIX 3a7a4 110 TEME.
Boruuciennsi:
® KOJHMYeCTBa BellecTBa, 00bEMa M MacChl peareHTOB WU
MPOJIYKTOB 0 YPaBHEHUSIM XUMHUECKUX PEaKLUii;

KJIacCu(UIPOBATH
XUMHUYECKHE  pEeaKkluu 10
Pa3JIMYHbIM IPpHU3HAKAM;

YCTaHAaBJIMBATL 3aBUCHUMOCTDb

CKOPOCTH XUMHAYECKON
peakuuu oT Ppa3JInYHBIX
(bakTopoB;

IIPOTHO3UPOBATH
BO3MOKHOCTH IIPOTEKaHUs

XUMUYECKAX INIPEBPAILCHUNA B
Pa3JIMYHBIX YCIIOBUAX,
ONIPENENATh  OKHCIHTENb U
BoccraHoButenb B OBP;
COCTaBJIATH AJIEKTPOHHBIN
OayaHC peakIuy,

MIPOU3BOJANTH BBIYHUCIEHUS 10
XUMUYECKUM YPaBHEHUSM;
pacKpbIBaTh CMBICI

HN3y4aCMBbIX HOHHTI/Iﬁ, a TakKXKeE

CMBICT TEOPUH
ANMEKTPOJIUTUUECKON
JIUCCOLMALINH;

00BICHATE MIPUYHHBI
AIEKTPONPOBOAHOCTH BOJAHBIX
pPacTBOPOB;

COCTaBJIATh ypaBHEHUs
JIACCOLMAIINHT KHCJIOT,

IIEI0YEeH U COJIEH, ITOJTHEIE
U COKpAalIEHHBIE  HOHHBIE
YpaBHEHUS XUMHYECKUX
peaxiuiit HFOHHOTO OOMEHa;
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® 110 YPaBHCHUSIM XUMHUYECKUX PEAKIUU.

IJIaHUPOBATh U OCYIICCTBJIATDH
Ha IMPAKTHUKE XUMHNYCCKHUEC
SKCIICPUMCHTHI, IMPOBOJUTDH

HaAOMIOACHUSA, JeJIaTh BBLIBOIBI

o pe3ynbTaTam

HKCTIEPUMEHTA;

®  ClenoBaTh paBUIIaM
Oe3omacHom paboThI B
nmabopaTopun npu
UCTIOJIb30BAHUN  XUMHUYECKOH
NoCy/bl U 000pyI0OBaHUS;

® TIPOM3BOJWTH BBIYHCICHUS TIO
XUMHUYECKUM YPaBHCHUSIM;

® BLICTpaHWBaTh pa3BEPHYTHIE
MMUCbMEHHBIC M YCTHBIC OTBETHI
¢ ormopoil Ha WHPOPMAIUIO W3
ydeOHMKAa W  CIPaBOYHBIX
MaTepHaJoB, TPaMOTHO
UCTIOJIb30BaTh U3y4YCHHBIH
MOHATUHHBIA anmapaTr Kypca
XUMUH;

®  JCIIOJIb30BATh npu
BBITIOJTHCHUH y4eOHBIX
3aJaHMd W B TIpoliecce
UCCIIEIOBATEILCKOM
JeSITeIIbHOCTH HAYy4HO-
MOMYJISIPHYIO JUTEpaTypy
XUMUYECKOTO coJiep>KaHus,
CIIPaBOYHbBIC MaTepuabl,
pecypcsl cet «HTepHeT».

1. HemeTauibl M MX cOeTUHEHHUS. 36 yac | OOmas xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOCHUS ® OOBACHATH obmue
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18

19

20

21

22

23

24

25

26

27

OOm1ast XxapaKTepUCTHKA TaJIOT€HOB.
Crpoenne u (usmueckue CBOKHCTBA
IIPOCTBIX  BELIECTB —  TaJOI'€HOB.
XUMUYECKHME CBOMCTBA HAa IIpUMeEpe
XJiopa.

Xnopoojgopoa.  CoiyisHag ~ KHCIOTa,
XUMHUYECKUE  CBOWCTBA,  IOJy4CHHE,
MIPUMEHEHHE.

IIpakTnueckas padora  Ne 2.
[TonydyeHue CONIHON KUCIOTHI, U3y4EHUE
€€ CBOMCTB.

OO6mras xapakTepucTuka 3JeMeHToB VIA-

TPYIIIIBI. Ocob6enHoctH CTPOEHUSA
aTOMOB, XapaKTepHbIS CTEeTeH!
OKHCJICHHUS.

Ctpoenne u (¢u3MUECKHEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEPHI.
AmtoTponHbie MOAU(PUKAIIMKM KUCIOPO/Ia
U CepBHI.
XuMudeckue CBOMCTBa CepBHI.
CepoBogopoa, cTpoeHue, (HUMIECKUE U
XUMHYECKHE CBOMCTBA.

Okcuapl  cepbl  KakK  IPEACTaBUTEIH
KUCJIOTHBIX OKCHJIOB.

CepHnass  kucioTa,  (QU3HYECKHE U
XUMUYECKHe  CBoHcTBa  (0Omme w
cnenuduueckue).

XUMUYECKHE peaKIuH, JeKalme B
OCHOBE MIPOMBIIIJICHHOTO criocoba
MOJIy4EHUS] CEPHOMN KUCITOTHI.

Conu cepHOW KHUCIOTHI, KadyeCTBEHHAs

aTOMOB, XapakTepHble cTeneHu okuciaeHuss. CrTpoeHue u
¢u3uueckue CBOICTBA MPOCTBIX BEIIECTB — TaJOTCHOB.
XUMHUYECKUE CBOMCTBA HAa MpHUMEpPE XJopa (B3aUMOJECUCTBHE C
MeTaJlylaMi, HEMeTajllaMH, IIelo4aMH).  XJIOPOBOAOPOJ.
ConsiHast  KuCJIOTa, XUMHYECKHE CBOMCTBA, IOJY4YE€HHE,
npuMmeHenue. JleiicTBue Xxjiopa ¥ XJIOpOBOJOPOJa Ha OpPraHu3M
yesioBeKa. BaykHellne XIopuapl U X HaX0K/I€HUE B IPUPOJIE.
Ob6mas XapaKTepUCTUKa 3JIEMEHTOB VIA-rpynmsl.
OcoOeHHOCTH CTpOEHMsSI aTOMOB, XapaKTE€pHbIE CTEHEHU
OKHUCJICHHUS.

Ctpoenne W (QuU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/ia U Cepbl. AJIOTPONHbIE MOIU(GUKALIMN KUCIOPOJa U
cepbl. XUMHYECKHE CBOMCTBA cepbl. CepoBOIOPOJ, CTPOEHUE,
¢uznyeckue M XuMHuuyeckue cBoicTBa. OKCHABI cepbl Kak
MPEe/ICTaBUTENN  KUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
dbu3ndeckue W XUMHUYECKHE  CBOMCTBa  (00mmMe  Kak
MpEeACTaBUTENsl  Kjlacca  KUCIOT U CcHenuduYecKue).
XYMMUYECKUE PEAKIMH, Jie)Kallie B OCHOBE MPOMBIIUIEHHOTO
crocoba monydeHus: cepHoil kucnoTel. [Ipumenenue. Comm
CEepHOM KHCIIOThI, KaueCTBEHHAas peakius Ha Ccyib(ar-HoH.
Haxoxnenue cepbl U €€ COeIMHEHUN B MpUpoe. XUMHUUYECKOE
3arpsi3HEHUE  OKpYXAlollel cpelbl COEAMHEHUSMU  CEphl
(KUCIOTHBIE JIOKIM, 3arps3HEHHE BO3JIyXa U BOJOEMOB),
CIOCOOBI €ero Mpea0TBPAIICHHUS.

OO6mas xapaktepuctuka 3eMeHToB VA-rpymnmbl. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTEepPHbIE CTETICHH OKUCICHHUS.

A30T, pacnpocTpaHeHHe B IPUPOJE, PUINIECKHE U XUMUUYECKHE
ceoiictBa. Kpyrosopor aszora B mpupone. AMMHAK, €ro
¢usmueckue M XUMHUYECKHE CBOWCTBA, IMOJydeHHE U
npuMeHeHne. Cosln aMMOHUS, MX (U3NYECKUE U XUMHUYECKUE
CBONMCTBa, mnpuMeHeHue. KadecTBeHHas peakuus Ha HOHBI

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETaJNIOB M HX
COEAVHEHUNM B Ipefenax
MaJbIX TEPUOJIOB W TJIABHBIX
MO PYIIIT
CHCTEMBI XUMHUYCCKUX

[Tepuonueckon

3JIEMEHTOB C Y4ETOM CTPOECHHUS
UX aTOMOB;

XapaKTepHu30BaTh (PU3NUYECKUE
U  XUMHYECKHE  CBOMCTBa
MPOCTHIX BEIIECTB TaJOreHOB
(ma  mpumepe  xjopa) H

CITO)KHBIX BEIIICCTB
(x10poBOZOpOAA, XJIopuaIa
HaTpHs), CIoCcoObI 170:¢

MOJIy4YeHUsl, MpPUMEHEHHE U
3HaYeHUE B MPUPOJE U KU3HU
YeNoBeKa;

OTPENENATh TaJOreHH/I-HOHbI
B PacTBOpE;

IUTAHUPOBATh U OCYIIECTBISATH
HAa  [paKTUKE XUMHYECKUE

9KCIIEPUMEHTHI, IIPOBOJIUTH
HaOIIOIEHMS, JI€JaTh BBIBOJBI
1o pe3yibTaTam
IKCIIECPUMEHTA;

0OBACHATH oOmue

3aKOHOMEPHOCTU B MU3MEHEHUU
CBOMCTB  »ieMeHTOB  VIA-
Ipynnbl U MX COEOUHEHUH C
Y4E€TOM CTPOECHHS UX aTOMOB;
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28

29

30

31

32

33

34

35

36

37

38

peaxius Ha Cylb(ar-uoH.

Haxoxnenue cepbl U €€ COCOIUHEHUN B
MIPUPO/IE.
OKPYKaroLEnl CPeibl..

OO6mast xapakTepucTuka J1eMeHTOB VA-

XUMHUYECKOE  3arpsi3HEHUE

TPYIIIBL. Ocobennoctu CTPOEHUSA
aTOMOB, XapaKTepHbIC CTEereHu
OKHCJICHHUS.

A30T, pacnpocTpaHeHHME B IPHUPOE,
¢u3nUecKne W XWMHUYECKUE CBOKCTBA.
Kpyrosoport azora B npupoe.

AMMUaK, ero (pU3HYECKUE U XUMUICCKHEC
CBOWCTBa, MOJIydECHUE U IIPUMEHEHUE.
Comm ammonus. KauecTBeHHas peakius
Ha MOHBI aMMOHHUSI.

IIpakTuyeckas padora Ne3. [lonyueHue
aMMHaKa, U3y4eHue ero CBOMCTB.
A30THasg  KuCJIOTa, €€ TMOJy4CHHE,
¢uznueckue MU XUMHUYECKHE CBOMCTBa
(oOmue u cneruduyecKue).
Hcnonp30BaHre HUTPATOB M COJIEH
aMMOHMSI B KauecTBE MHUHEpPAJIbHBIX
yA0OpEeHMIA.

XUMUYECKOE 3arpsi3HEHUE OKPYXKaromIeH
Cpelbl COETMHEHUSAMU a30Ta.

docdop, amIOTPONHBIE MOAUPUKALHH
docthopa, Pusnueckue U XUMHUYECKHC
CBOMCTBA.

Oxcung  dochopa(V) u  docdopHas
KHCTOTa, (U3HUECKHe U XUMHUYECKUE
CBOICTBa, MMOJIy4YEHUE.

aMMOHUS. A30THas KHCIOTa, €€ TOoJydyeHue, (PpU3HuecKue Hu
XUMHYECKHE CBOMCTBa (0OImMe Kak MpeJCTaBUTENs Kiacca
KUCIOT ¥ cnenuduueckue). Mcmnons30Banre HUTPATOB U COJICH
aMMOHUSI B Ka4eCTBE MHUHEPAIBHBIX YIOOpEHHHA. XUMHUECKOEe
3arpsA3HEHUE OKPYXKAMMEH Cpeabl COSAWHEHHWSIMH a30Ta
(KUCITOTHBIE JIOK/IH, 3arpsi3HEHNE BO3/1yXa, ITOYBBI U BOJJOEMOB).
®dochop, amorponHbie MoguduKkanuu Gochopa, huzrueckue u
xumudeckue cBoictBa. Oxcun dochopa(V) u  dochopnas
KUCIIOTa, (U3NYECKHE M XHMHYECKHE CBOWCTBA, IOJydCHHUE.

Ucnonw3oBanne  QocharoB B  KauecTBe  MHUHEPATBHBIX
yI0OpeHuil.
Ob6mas XapaKTepUCTUKA JJIEMEHTOB IVA-rpynmsr.

OcoOeHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHBIC CTCICHH
OKHCJICHHS.

Yriepo, autoTponHBIE MOTU(PUKAIMN, PACHpPOCTpAHEHUE B
npupoae, GU3NYECKHe W XUMHUYECKHE CBOWCTBA. AmcopOrms.
Kpyrosopotr yrinepona B mnpupoae. OKCUIBI yIiiepoja, HUX
¢usznyeckue M XUMHYECKUE CBOMCTBA, JEWUCTBUE HAa >KHUBBIC
OpraHu3Mbl, TIOJy4eHHE U MPUMEHEHHE. OKOJIOTHYECKHe
npoOieMbl, cBA3aHHbe ¢ okcugoMm yriepona (IV); rumoresa
[JI00aNBbHOTO TMOTEIUICHUs KJIMMaTa; MapHUKOBBIA 3(QexT.
VYronpHas kucnoTta U €€ coiu, uX (PU3MUecKue M XUMHUYECKHe
CBONCTBa, MOJy4YeHHE W IpuMeHeHue. KauecTBeHHas peakuus
Ha KapOoHaT-uoHbl. Vcmonp3oBaHue KkapOOHATOB B OBITY,
MEAUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SIHCTBeE.
[TepBoHauanbHbIe TOHATHA 00 OPraHUYECKHX BELIECTBaX KakK O
COeNMHEHUSX yriuepoaa (MeTaH, 5TaH, OTUJICH, alleTHJIEH,
9TaHOMN, TJMIEPHH, YKCyCHas KHcIoTa). HMx cocmas u
xumuyeckoe cmpoeHue. lloHsTHE O OHONOTUYECKH Ba’KHBIX
BEIIECTBAX: KUPaxX, OenKax, yrieBoJaX — U UX POJH B KU3HU
YyeJoBeKa. eOUHCMBO

Mamepuanvnoe opeaHudeckux —u

XapakTepu30BaTh (PU3MUECKUE
" XUMUYECKUE CBOMCTBA
MPOCTOIO BEIIECTBA CEPHI U €€

coeHEHUN  (CepoBOAOPO/IA,

OKCHJIOB cepsl, CepHOMU
KHUCJIOTBI, cynb(aToB),
CrocoObl  UX  TMOJYYEHHS,

IIPUMEHEHHE W 3HA4YCHHE B
IIPUPOJIE U )KU3HU YEIIOBEKa;

OTIpEIeIIATh HAJINYHe
cynb(aT-uOHOB B PaCTBOPE;

00BSACHATH CYIIHOCTh
HKOJIOTHUECKUX npobiem,

CBA3aHHBIX C MepepabOTKOM
COEJIMHEHUH CEPHI;
0OBACHATH oOmne
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOWCTB 3JIEMEHTOB

VA-rpynmel 1 UxX COCIUHEHUH
¢ y4ETOM CTPOEHUS UX aTOMOB;
XapakTepu3oBaTh (pU3nUecKue
U XUMHUYECKHE  CBOWCTBa
MPOCTBIX BELIECTB a30Ta H
dochopa W HX COCAMHEHHI
(ammmaka, coJeil aMMOHMI,

a30THOH KHCJIOTBI, HHUTPATOB,

OKCHJIa docdopa(V) u
dbocdopHoi KHUCTIOTHI,
docdaroB),  cmocoOsl X

MMOoJIyd4eHHusd, IMPUMCHCHUC U
S3HA4YCHUC B IPUPOAC U KHU3HU
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Hcnons3oBanue ¢ocharoB B KauecTBe
MHUHEPAJIbHBIX y100pEHUIA.
OO0mas xapakrepucTuka 3neMeHToB [VA-

TPYIIIBL. Ocobennoctu CTPOEHUS
aTOMOB, XapaKTepHbIE CTEeIeHU
OKHCJICHHUS.

Yriepoa, awtoTporHble MOAU(PUKALINH,
pupoe,
¢uznueckue M XHMMHUYECKUE CBOMCTBA.

pacnpocTpaHeHHe B

AncopOrus.

Kpyrosopor yrimepona B mpupoje.
Okcunpl yraepona, WX (U3HYECKUE U
XAMHYECKHE CBOMCTBa, JeHCTBHE Ha
KUBBIC  OPraHW3MBI, TOJNydCHHE U
MIPUMCHCHHE.

IIpakTuyeckas padora Ne4. [TonyueHue
YTJIEKUCIIOTO rasa. KauectBennas
peakius Ha KapOOHAT-HOH.
DKOJIOTHYECKHE MPOOJIeMbI, CBSI3aHHBIE C
okcugmom  yriepoaa (IV); rumotesa
r006agbHOTO0  MOTEIUICHUs  KJIMMATa;
MMapHUKOBBIN A((DEKT.

VYronpHas KHCIOTa W €€ COJIM, HX
¢dbusznueckue M XUMUYECKHE CBOMCTBA,
MOJIy4YeHUE u
KauectBennass peakuust Ha KapOoOHAt-
noHsl. McnonszoBanue kapOOHATOB.

IMPUMCHCHUC.

HepBOHaLIaJ'H)HI)Ie IIOHATHA 00
OpraHu4YCCKUxX BCIICCTBAX KakK 0
COCAMHCHUAX YIJICpOJa. HNx coctaB u
XUMHUYCCKOC CTPOCHUC.

Heop2anuyeckux coeOuHeHu.

Kpemnmii, ero ¢usuueckne U XUMHUYECKHE CBOWCTBA,
noiydeHre u npuMmeHeHue. CoeMHEHUS] KPEMHUSL B MPHUPO/IE.
O6mme npencrasienus 06 okcuae kpemaus (IV) u kpemHueBon
kucioTe. CHIIMKaThl, UX HCIOJb30BAaHUE B OBITY, MEAUIIMHE,
IPOMBILUIEHHOCTH. Badwchetiuue cmpoumenvHvle Mamepuansl:
Kepamuka, cmekio, yemenm, bemon, sxcenezobemon. Ilpoobremul
be30nacno2o  UCNONL308AHUSL CMPOUMENbHBIX MAMEPUANos 8
NOBCEOHEBHOU HCUZHU.

XuMHYeCKHit IKCHEPUMEHT: W3Y4YCHHE o0pa31oB
HEOPraHWYECKUX  BEHIECTB, CBOMCTB COJITHOM  KHUCJOTHI;
MPOBEJCHUE KAYEeCTBEHHBIX pEaKIHil Ha XJIOPUA-HOHBI H
HaOIIOZICHUE TIPU3HAKOB UX MPOTEKAHMUS; OIBITHI, OTPAKAIOIINE
bu3ndeckue W XUMUYECKHE CBOWCTBA TaJOT€HOB U UX
coeMHEHUN (BO3MOXXHO HCIIOJIB30BAHUE BHUICOMATEPHATIOB);
O3HaKOMJICHHE ¢ oOpa3lmamMu  XJOpUIOB  (TaJOreHUIOB);
O3HAaKOMJIEHHE ¢ oOpasumaMu ceppl M €€ COEIUHEHHSIMU
(BO3MOXHO HCITOJIb30BAaHUE BHUICOMATEPUAJIOB); HAOJIOJICHHE
NEUCTBUEM

KOHHeHTpHpOBaHHOﬁ CCpHOﬁ KHCJIOTBI;, M3YYCHHE XMUMHYCCKHUX

nporecca 00yriuBaHUs caxapa noj
CBOWCTB  pa30aBJICHHOW CEpHOW  KHUCJIOTHI, IPOBEIACHHUE
KayeCTBEHHOW peakuuu Ha CylbpaT-uoH U HAOIIOJCHHE
npu3Haka e€ MpOTeKaHWs; O3HAKOMJIEHHE C (PU3MUYECKUMHU
cBOlicTBamMHu a3ota, (ochopa U MX COEAUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEpHUaIoB), oOpa3llaMd a30THBIX H
dbochopHBIX yaoOpeHuit; cobupanue,
pacrio3HaBaHHE€ W H3y4YCHHE CBOWMCTB aMMHaKa; IMPOBEICHHE

IMMOJIyYCHHEC,

Ka4CCTBCHHBIX peaKuHﬁ Ha HMOH aMMOHHA H (I)OC(l)aT'I/IOH u
N3YUCHUC TIPU3HAKOB HX  IMIPOTCKAHU, B3aHMMOJECHCTBHUE
KOHHeHTpHpOBaHHOﬁ a30THOM KHUCJIOTBI C MEOBIO (BO3MO)KHO
HCIIOJIb30BAHUC BI/II[COMaTepI/IaJ'IOB); HN3YUCHUC MoAeaen

YeJI0BEKa;
OTIpEe/ICISTh NOHBI AMMOHHS U
dochaT-noHBI B pacTBOPE;
00BSACHATH CYLIHOCTb
AKOJIOTMUECKUX npobiiem,
CBA3aHHBIX C HAaXOXICHHUEM
coenuHeHu# azota u Qocdopa
B OKPYXarOLIEH Cpene;
0OBSICHATD oO1ue
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB  31emMeHTOB  [VA-
TPYIIIBI M WX COCIUHEHUH C
Y4ETOM CTPOECHUS UX aTOMOB;
XapaKTepu30BaTh (PU3NIECKUE
U  XUMHYECKHE  CBOMCTBa
MPOCTHIX BEIIECTB Yyriepoja u
KPEMHUSI U UX COEIUHEHHH
(OKCHIOB yriiepojaa, yrojabHOU
KHUCJIOTHI, KapOOHATOB, OKCUAA
KpPEMHHUEBOU
KHUCIIOTBI, CUJIMKATOB),
CrocoObl  UX  TMOJYYEHHUS,
NpUMEHEHHE W 3HA4YCHHUE B

KpEMHU,

MPUPOJIC U KU3HU YEIOBEKa;
ompenenaTb  KapOoHaT- U
CUJIMKAT-UOHBI B PACTBOPE;

00BICHATE CYIIHOCTBb
9KOJOTHYCCKHUX np06neM,
CBA3aHHBIX C HaXO0XIACHUCM
YTJIICKUCIIOTO rasa B

OKpYKarolleu cpee;
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[lonsiTue o0 OHOJOTHMYECKH  BaXHBIX
BEILIECTBAX: XXHUpax, OesKax, YriaeBoaax
— U UX POJIM B )KM3HU YEJIOBEKA.
Kpemnui, ero ¢duznueckue u
XUMHUYECKUE CBOWCTBA, IOJNyYEHUE U
IIPUMEHEHHUE.

CoenuHenus kpeMHus B npupojie. Oxeup
kpemHuss (IV) m kpeMHueBas KHCIOTA.
Cunukatel. BaxxHelimme CTpOUTENbHBIC
MaTepHabl.

IIpakTnueckas padora NeS. Pemenue
SKCINEPUMEHTAJbHBIX 3aJad 10 TeMe
«HemeTtammsi».

KonrpoabHasa padora Ne2 mno Tteme
«HemeTtanmsi».

KPUCTAJUTMUECKUX pemérok anmasa, rpaduta, (QymnepeHa;

O03HAKOMJIEHHE C IIPOLIECCOM  aJICOPOLMH  PACTBOPEHHBIX

BELIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPONHCTBOM IIPOTUBOIas3a;

NoJTy4eHue, coOMpaHue, paclo3HaBaHWE M W3Yy4eHHE CBOWCTB

YIJIEKUCIIOrO Tra3a; MNpPOBEACHHE KayeCTBEHHBIX peakuui Ha

KapOOHaT- M CHJIMKAaT-MOHbI M M3y4EHHE NPU3HAKOB HX

IIPOTEKAHUs; O3HAKOMJICHHE C MPOAYKUHMEH CHIMKAaTHON

IPOMBIIIJIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1ad 10

TeMme «BaxxHelme HeMeTaulbl U UX COEIUHEHUS.

JdemoHncTpauum:

e Buaeomarepuaibl: rajoreHsl M UX COCUHEHMUS.

e (OOpas3ipl XJIOPHUIOB.

o Komekuuu (BuaeoMaTepuanbl): cepa U e€ coeIMHEHUS!.

e (OOyrnuBaHHe caxapa MoJ JCHCTBUEM KOHIIEHTPUPOBAHHOU
CEpPHOM KUCIIOTBHI.

o Komnexkuuu: ¢ochop m ux coemunenus. BzaumoneiicTue
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJIBIO.

e Monenu KpUCTANIMYECKHX peumEToK anmasza, rpadura,
MOJICKYJIBI yJIepeHa.

e AjcopOuus pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriém. [IpotuBoras.

e Buzaeomarepuansl: CHIIMKaTHas! TPOMBIIUICHHOCTb.

e Mogenu MOJIEKyYJl OPraHMYECKUX BEILIECTB.

IIpakTuyeckue padboTbi:

Ne 2. IlonmydyeHue constHOM KHUCIOTBI, U3y4EHUE €€ CBONUCTB.

Ne3. [losryuenne ammuaxa, U3y4eHHe €ro CBOMCTB.

Ne4. Tlonyuenue yriekucnoro raza. KauectBeHHas peakiusi Ha

KapOOHAT-HOH.

No5.  Pemenue

«HemeTtanmsiy.

SKCIICPUMCHTAJIbHBIX 3aga4 1o TEMC

Bpruuciaenus:

UJUTFOCTPUPOBATH
B3aUMOCBSI3b HEOPraHUYECKHUX
yriuepoga |
OPraHWYeCKHUX BEIIECTB;

COEIMHEHU

IIaHUPOBATh U OCYILICCTBIIATH
Ha IMPAKTHUKE XUMHNYCCKHEC
SKCIICPUMCHTHI, IMPOBOJUTDH

HaOMIOAEHHUSA, JeJIaTh BBLIBOILI

o pe3ynbTaTam
OKCTIEPUMEHTA;

CJIeZIOBATh paBUIIaM
6e3omacHoi paboTsI B
nabopaTopun pH

UCIOJIb30BAHUN  XUMHUYECKOM
MOCy/bl U 000pyIOBaHUS;

IPOU3BOJIUTH BBIYUCIIEHUS T10
XUMUYECKUM YPaBHEHHUSM;

BBICTpaUBaTh  pPa3BEPHYTHIE
IIUCbMEHHBIE U YCTHBIE OTBETHI
¢ onopoi Ha MHPOPMALUIO U3

y‘Ie6HI/IKa u CIIpaBOYHBIX
Marc€puaos, rpaMOTHO
HUCIIOJIB30BaTh HSy‘lGHHBIfI

MOHATUWHBIN ammapaTr Kypca
XUMHH,

KCITIOJIb30BaTh npu
BBITIOJTHCHUH y4eOHBIX
3aJaHUA W B IIpolecce
HCCIIeI0BaTEIbCKOM

JEeSATEIbHOCTH Hay4HO-
MOITYJISIPHYIO JUTEpaTypy
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® 110 YPaBHCHUAM XUMHWYCCKUX peaKHHﬁ, €CJIn OAUH U3
peareHTOB JaH B U30bITKE;

® 00BEMOB Tra3oB IO YPAaBHCHHIO PEAKIIMM Ha OCHOBE
3aK0Ha 00BEMHEIX OTHOIICHUN I'a30B;
110 YpPaBHCHHUAM XHUMHNYCCKUX peaKHHﬁ;
MacCCOBOM JIOJTM BBIXO/[a TIPOJTYKTa PEaKIINU;
0 YpaBHCHHAM XUMHUUYCCKUX peaKIII/If/'I, €CliIn OAUH U3
pEareHToB JIaH B BUJC BOJHOIO PacTBOpa C WU3BECTHOM
MaccOBOM Joyei

XUMHYCCKOT'O COZACPpIKaHu,

CIIPpaBOYHBIC MaTcepurajlbl,

pecypcsl cetu «HTEepHEeT.
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MeTabl M MX COCTUHEHUS.
Oo6r1mas
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU

XapaKTCpUCTUKAa XHUMHYCCKUX

ux nojoxenus B Ilepuwoanueckoi

cucTeMe XuMHYecKux 3iemeHToB /JI. .

MenneneeBa UM CTPOCHUS  ATOMOB.
Crpoenne wmetamioB. Meramyeckast
CBSI3b u MeTajinyecKas

KpUcTaJUTH4ecKas pemérka. Ouznueckue
CBOMCTBA.

DJIEKTPOXUMHUYECKUN PsJl HaNpsHKEHUH
MeTan JIoB. XHWMHUYECKHE CBOMCTBa
MeTtauioB. OOmue crnocoObl MOTydeHUs

MCTAJIJIOB.

[lonsiTHE 0  KOpPpO3MHM  METAaJLIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHIl WX OT
koppo3uu. CmnaBel  (CTaib, YYTYH,
JIOPATFOMUHUM, OPOH3a) U UX
MIPUMEHEHHE B ObITY u
MIPOMBIIITIEHHOCTH.

[lenoyHble MeTaUIB: TOJOXKEHHE B

HepHOHHqCCKOﬁ CUCTEME XUMHUYCCKHX

11 yac

OO6mrast xapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJLIOB
Ha OCHOBaHMM UX ToJioxkeHus B llepmoamdeckoid cucreme
XUMH4YecKuX anemMeHToB JI. 1. MeHieneeBa u CTpo€HUsI aTOMOB.
Crpoenue MetamoB. Metamnyeckasi CBsI3b U METaJUIMYECKas
KpUCTAJUIMYECKAass  pPEIETKA.  ODIEKTPOXMMHUYECKUH  pAX
HanpspKEHU MeTan JoB. PU3NYECKHe U XUMHUYECKHE CBOWCTBA
MeTtauioB. OO6mme crnocoObl monydeHus: MmetawioB. [lorsTae o
KOPPO3UU METAUIOB, OCHOBHBIE CIIOCOOBI 3aIlUTHl WX OT
kopposuu. CruiaBbl (CTaib, YyryH, JOPATIOMUHUNA, OpoH3a) U
WX MIPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[llenounble MeTasuibl: MoJiokeHue B llepuoandeckoil cucreme
xuMuueckux sieMeHToB JI. M. MenaeneeBa; cTpoeHHE HX
aTOMOB; HaxXOXJIeHHE B mpupoje. PU3nYecKrue U XUMUUYECKUE
Okcunel u

MICJIOYHBIX

CBONMCTBAa (Ha TmpuUMepe HaTpus U  Kajus).
TUAPOKCHUIBI [Tpumenenue

METAaJJIOB U UX COCAUHCHUM.

HaTpusa W KaJlus.

IllenoyHo3eMeNnbHBIC METAIIBI MarHUM M KaJbLUi: MOJOKCHHE
B llepuomndyeckoil cucreMe XuMHYeCKUX 3iemeHToB [J[. U.
MenpneneeBa; CTpOCHHE MX aTOMOB; HAxO0XICHUE B IPUPOJE.
dusnyeckue W XHUMHYECKHE CBOMCTBA MarHusl W KalbIIus.
Baxneiiimme coequHeHUs Kanblus (OKCHA, THAPOKCHU, COJIH).
KécTrkoCTh BOJBI U CIOCOOBI €€ yCTpaHEHHUSI.

pacKpbIBaTh CMBICTT

M3y4aeMbIX MOHATUI u
MPUMEHSTh 3TU TOHATUS TpPU
ONHMCAHUU CBOMCTB BEILIECTB U
UX NMPEBPALLECHNN;

oOmne
3aKOHOMEPHOCTH B U3MEHCHHUH
CBOMCTB 2JIEMEHTOB-METAIIJIOB

00BSICHATH

U UX COCOUHEHUH C Y4ETOM
CTPOCHUS UX aTOMOB;

XapaKTepHU30BaTh  CTPOCHHE
MeTaJUIOB, 00mIMe (HU3HUIECKUe

U XHMHYECKHE  CBOMCTBa
METAJLJIOB;
XapaKTepPH30BaTh obmrue
CII0COOBI MOJTyYCHUS
METAJLJIOB;
0O0BACHATH oOmue

3aKOHOMCPHOCTU B U3MCHCHHUU
CBOMCTB 3JIEMEHTOB-METAJIJIOB
B Irpyniiax u ux COCOUHEHHH C
y‘IéTOM CTPOCHUA UX AaTOMOB;,
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anemenToB Jl. 1. Menneneesa; ctpoeHue
WX aTOMOB; HaXOXICHUE B MPHUPOJE.
du3nyecKre 1 XUMHIECKHE CBOMCTBaA (Ha
npuMmepe Hatpus U Kanus). OKcuapl u
TUAPOKCHIBI HaTpHs u Kajus.
[IpuMeHeHne MIEIOYHBIX METAIJIOB U UX
COCOUHCHU.

[IlemouyHo3eMeTbHBIC METAUIBI MAarHUN U
KanblUi: noJioxkenue B Ilepuoanueckon
CUCTEME XMMHYECKHX 3yemMeHToB /JI. .
MenpeneeBa; CTPOEHHE HUX AaTOMOB;
HaxoxJeHue B mpupoje. Ousndeckue u
XUMHYECKHEe  CBOWCTBA  MarHua WU
KaJIbIMsl. Baxxnenmne COCJIMHECHUS
KaJbIHs (OKCHJI, TUAPOKCHU]I, COJIN).
JKéctkocTh BOABI M CIOCOOBI €€
ycrpaHneHus. Ilpakruuyeckasi padora
Ne 6. JKécTtkocTh BOILI U METOOELI €€
YCTpaHEHHSL.
AmoMuHMI: IMOJIOJKCHHE B
[lepuonnueckoit cucTeMEe XUMHUYECKUX
anementoB JI. 1. MenneneeBa; ctpoeHue
aToOMa;  HaxXOXJEHUE B  MPUPOJIE.
dusznyeckue M XUMHYECKHE CBOMCTBa
amroMuHus.  AmoTepHbIE  CBOMCTBa
OKCHJIa M TUAPOKCH/IA AITFOMUHMUS.
Kenezo. Ilonoxenue B Ileproanueckoit
CHCTEeMe XMMHUYECKUX 3iemeHToB J[. .
Meneneena;
HaxoxJeHue B npupoae. dOusmyeckue u
XUMHYECKHE CBOMCTBA Kejie3a.

CTPOCHUC aToMa,

Amomunuii: nonoxkenue B Ilepuoauueckoit  cucreme
xuMuueckux anemeHtoB /Jl. M. MeHnneneeBa; cTpoeHue atoma;
HaxoxJeHue B npupoze. Gusndeckue U XMMUYECKHUE CBOMCTBA
amoMuHusi. AMQoTepHbIE CBOIMCTBa OKCHAAa W THAPOKCUIA
AIIOMUHUS.
Kene3o: nonmoxxenne B Ileproauyeckoil cucteMe XMMHUYECKUX
anemeHToB /. 1. MenaeneeBa; CTpoeHUE aTOMa; HAXOKJICHHE B
npupose. Pusznyeckue U XUMHUYECKHE CBOWCTBA Keyesa.
Oxcunpl, ruapokeuasl U conu sxenesza(ll) n xenesa(Ill), ux
COCTaB, CBOMCTBA U IOJIyYECHHE.
XHMMHYeCKHIl JKCIepMMEHT: O3HAaKOMIIEHHE C oOpas3namu
MeTaj- JIOB M CIUIAaBOB, MX (U3WYECKUMH CBONCTBaMU;
W3y4YeHHE pPe3ylIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHKE BUJIEOMATEPHAJIOB), ocobeHHOCTEN
B3aMMO/JICHCTBUS OKCHJIA KAJIbIUs U HATPUS C BOJIOH (BO3MOXKHO
UCIIOJIb30BaHUE BHAEOMATEPUAIOB); HCCIEIOBAaHUE CBOWCTB
KECTKOM BOMBI; Mpollecca TOPEHUs JKejae3a B KHUCIOPOe
(BO3MOXHO HCIIOJIb30BAaHHWE BHUACOMATEPUAJIOB); IIPU3HAKOB
IPOTEKAaHUsS KAueCTBEHHBIX peakuuid Ha HOHBI (MarHus,
KaJblusl, amoMuHusA, I1mHKa, okene3a(ll) wu  xenesa(lll),
meu(Il)); HaOmoneHne U ONMUCAaHHUE MPOIECCOB OKPAIIMBAHUS
IUIAMEHU HMOHaMU HATpHs, Kajdusd W Kaublusi (BO3MOXHO
UCIIOJIb30BaHUE BUJICOMATEPHAJIOB); UCCIIeIOBaHKE
aM(pOTEepHBIX CBOMCTB THUIPOKCHUIA ATIOMUHUS U THUAPOKCHUAA
[IMHKA; peUIeHHe JKCIEPUMEHTANbHBIX 3aJady 10 TeMe
«Baxkneiilue MeTauIbl U UX COSAMHEHUSD.
JdeMoHcTpanum:

e (O3HakoMJIeHHE ¢ 00pa3llaMM METaJUIOB U CIUIABOB, UX

¢u3nuecKkuMu CBOMCTBaMU. MoJiey KpUCTAIIMUECKIX
PEIIETOK METAIIOB.

® BI/I)IeOMaTepI/IaJ'ILIZ KOpPpPO3usd MCTAJIJIOB.

XapaKkTepu30BaTh (pu3nUecKue
U XMMHYECKHE  CBOMCTBa
MPOCTHIX BEILIECTB METAJLJIOB U
UX coeAuHEHUW  (OKCHUIOB,
TUAPOKCHJIOB, coueit),
CocoObl  UX  TMOJYYEHHS,
MPUMEHEHUE U 3HAUYCHHE B
MIPUPO/IE U )KU3HU YEIIOBEKA;

pacro3HaBaTh € TOMOIIBIO
KaYeCTBECHHBIX PEAKIIUN HOHBI

METaJUIOB (MarHus,
QTIOMUHUSI, IIMHKA, JKeye3a,
Men);

OOBSICHATH 3aBUCUMOCTh
(bU3UIECKUX CBOICTB
METaJJIOB oT BUJA

XUMHYECKON CBSI3U MEXAY HUX
aTOMaMUu;

HaOmOgaTh M OIUCHIBATH
XUMHUYECKUE peaxkiuu c
MTOMOIIBIO €CTECTBEHHOTO
A3bIKa U SI3bIKA XMMUMY;
HAOII0JaTh TEMOHCTPUPYEMbIE
u CaMOCTOSITENILHO
MIPOBOJIMIMbBIE OTIBITHI;
OTHUCHIBATH CBOICTBa
M3y4aeMbIX  BEIIECTB Ha

OCHOBE HaOJNIONEHUHA 3a uX

IpeBpalleHUsIMU;
JIOKa3bIBaTh amM(OTepHbIN
XapaxkTep OKCHUJIOB "
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Oxkcunpl, ruapokcuibl U conu xenesa(ll)
u (1)

IIpakTnueckas padora Ne 7. Peumienue
SKCHEPUMEHTAJbHBIX 3aJad 10 TeMe
«MetamisD.

e BsaumoneiictBue Hatpus ¢ Bojol. OxpamiuBaHue
IUIAMEHU MOHAMM HaTpUsI U KaJlusl.
OxpalyBaHue IJJaMEHU HOHAMU KaJIbLIUSL.
B3anmopelicTBre OKCH1a KalbLHsL C BOJOM.
Buneomarepuanbsl: ropeHue jkeineza B KUCIOPOAE U
XJIOpE.
IIpakTnuyeckune padoThl:
Ne 6. )K€cTkocTh BO/IBI M METO/IBI €€ YCTPAHEHHUS.
No 7. Pemienne 3KCIEPUMEHTANBHBIX 3aJad 10 TEME
«MetambD».
Beruucienus:
® 110 YpaBHEHHUSM XMMHYECKUX pEaKUUW, €Clii OJIMH U3
peareHToB AaH B U30BITKE WU COACPKUT PUMECH;
MacCcOBOM JIOJIM BBIX0/1a TPOAYKTa pPEaKIIHH;
[0 YPaBHEHMSIM XUMHYECKHX PpEaKLHW, eCld OJUH U3
pPEareHToB CONEPKUT IPUMECH.

THAPOKCUJIOB  AJIFOMUHUA U
sxkeneza(Ill);
CpaBHI/IBaTB OTHOIICHUC
I/I3y‘-IaeMI)IX MCTAJIJIOB nu
OKCHJIOB METAJLJIOB K BOJC;

CpaBHI/IBaTI) OTHOUIICHUC
TUAPOKCUJIOB HATPUs, KaIbLYs
U QJIOMHUHHUS K pacTBOpam
KHCJIOT ¥ MISJIOYEH;
paCHOSHaBaTI) OIIBITHBIM
IIYTEM TUAPOKCU-UOHBI, HOHBI

Fe2+ u Fe3+;

CJIeZIOBATh paBUIIaM
6e3omacHoi paboThsI B
nabopaTopun pH

UCTIOJIb30BAHUU  XUMUYECKOH
MOCY/IbI B 00OPYAOBAHUS;
MIPOU3BOIUTH BBIYHCIICHUS TI0
XHUMHAYECKUM YPaBHEHHUSIM;

UCIOJIb30BaTh npu
BBITOJIHEHUH y4eOHBIX
3aJJaHUd  TEKCThl y4eOHUKa,
CIPaBOYHBIE MaTepHabl
(ITeproauueckyro cucreMy

XHMHYECKUX 3jemMeHToB /I; U;
Mengeneena, Tabnuiy
pPacTBOPUMOCTH KHUCJIOT,

OCHOBaHMU U coOJieii B BOJIE,

IIEKTPOXUMUYECKUI psn
HanpsHKEeHUH METasloB);
UCIOJIb30BaTh npu
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BBIITIOJIHCHU A y‘I€6HBIX
3alaHMi W B IIpouecce
HCCIIeI0BATEIbCKOM

JCATCIIBHOCTHU Haquo-
MOIYJISIPHYIO JIUTEPATYPY
XAMHUYECKOI'O coJepKaHus,
CHpﬁBO‘IHI:IG MaTepI/IaJIBI,

pecypcehl cetn «MHTEpHET».

V.

64

65

66

67

68

XuMHS U OKPY:KAOLIAs cpeaa.

HoBbie Marepuansl ©  TEXHOJIOTHH.
BemecTBa 1 maTepuansl B TOBCETHEBHOM
YKU3HU YEJIOBEKa. XUMHUS U 3[I0POBBE.
be3onacHoe wcmonbp30BaHNWE BEMIECTB H
XUMUYECKUX PEaKIuii B OBITY.
[IpupoiHBIE HCTOYHHUKH YTIEBOJOPOIOB ,
MPOJYKTHl MX THepepaboTKu, UX POJb B
OBITY U TPOMBIIIJICHHOCTH.

OCHOBBI HKOJIOTHYECKOW T'PaMOTHOCTH.
XHUMHUYECKOE 3arps3HEHUE OKPYXKaIoIlIeH
cpenpl.  Ponb pelIeHn
9KOJIOTMYECKUX MPOOIIeM.

KonTpoabHass padora Ne3 mno Tteme
«MeTamibl U UX COCIMHEHUA. XUMHUS U

OKpYyXKaromas cpeaa».

XHUMHH B

4 yac

HoBrie marepuansl u TexHosoruu. BemectBa u maTepuaibl B
MTOBCEJHEBHOM KU3HU YEJIOBEKA. XMMHUS U 3[I0POBLE.
be3onacHoe ucnoib30BaHNE BEIIECTB U XUMHUUECKUX PEAKIINil B
OBITY.

[IpupoaHbIe MCTOYHHUKHU YIIEBOJAOPOAOB (yrojb, MPUPOTHBIN
ra3, HeThb), MPOAYKTHl UX NepepaboTKH, HX pojib B OBITY H
MIPOMBIIIJIEHHOCTH.

OCHOBBI 3KOJIOTUYECKOU TPaMOTHOCTH. XuUMH4YECKOe
3arpsi3HEHUE OKpYKarolled cpenpl (MpeAenbHO AOMycTUMast
KoHIeHTpanus Bemects — [1J1K).

Ponp xumuu B perieHnn S5K0JIOTHYECKUX MPOOIeM.
XHMHYECKHI IKCIIEPUMEHT: U3yuyeHUue 00pa3lioB MaTepHalioB

(cTexiio, CIIaBbl METAJUIOB, MMOJIMMEPHBIE MaTEPUAIbI).

XapaKTepU30BaTh POJb XUMHUU

B pa3IMYHBIX chepax
eI TETLHOCTH JIIOJICH,
OCHOBHBIC BCIIICCTBA nu

Marepuaibl, MPUMCHSICMBIC B

KA3HH COBPEMEHHOTO
YEJI0BEKA;

OOBSICHATH YCIIOBHS
0e30IacHOTO  HCIIOJIL30BaHUS
BEIIIECTB " XUMHYECKHAX

peakuuii B ObITY;
AHAJM3UPOBATh U KPUTHYCCKU

OlleHUBaTh HH(OpPMALMIO O
BJIUSIHUU  IPOMBILIUICHHOCTH,
CEJIbCKOTO XO03s1iiCTBa,
TpaHcmopTa W JAp.; Ha
COCTOSIHUE OKpYXaromieu
Cpelbl;

YMETh  OKa3bIBaThb MEPBYIO
MOMOIb TPH  XUMHUYECKHX

0’KOTax M OTPaBJICHUSIX;
NPUHUMATh ydacTue B
00CyX/1eHIH npooiem
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Bcero 68 yacos XUMHUYECKON U IKOJIOTUYECKON
IpakTHyecknx pador 7 HaIPABJIEHHOCTH,

KoutpoJjabHbix pador 3 BBICKa3bIBaTh  COOCTBEHHYIO
MO3ULMI0O 10 mpobieme H
mpeiaraTh BO3MOXHBIC ITyTH

€€ pelieHus.
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