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Pabouas mporpaMma 1mo XuMuu
ob1ero obpa3oBaHusl COCTaBjlIeHa Ha OCHOBE TpeboBaHUM K pe3yiib-
TaTaM OCBOCHHUS OCHOBHOH 00pa30BaTeNbHON MpPOTPaMMBI OCHOB-
HOTo o0111ero o0pasoBaHusl, IpeICTaBICHHBIX B De/iepallbHOM Io-
CYZapCTBEHHOM  00pa3oBaTeIbHOM CTaHJapTe OCHOBHOTO  OOIIero
00pa3oBaHUs, ¢ YIETOM pacIpeenEHHbIX TI0 KiIaccaM IpoBepsie-
MBIX TpeOOBaHMI K pe3ynbTaTaM OCBOGHHUsI OCHOBHOH 00pa3oBa-
TENLHOI MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHuUs U 2JIEMEHTOB
COJIeprKaHus, MPEACTABICHHBIX B Y HUBEPCAIEHOM KOIAU(pUKATOpe
M0 XMMUH, a Takke Ha ocHoBe [IpuMepHOIl mporpaMMbl  BOCTIUTA-
HUS 00yYJaIOMMXCs TPH MOIYISHHN OCHOBHOTO 00miero oOpasoBa-
HUs U ¢ yuéroM KoHuenuu npenogaBanus yueOHOro mpeamera
«Xumus» B 00pazoBaTeIbHBIX opraHusanmix Poccuiickoit denepa-
[I1H, peaTN3YIOLIMX OCHOBHBIE 00111e00pa30oBaTe/IbHbIe IPOrPaMMBI
(ytB. Pemennem Komrernn Munnpocsenieans Poccnu, mpoTokoin
o1 03.12.2019 N IIK-4BH).

MNOACHUTEJIbBHAA 3AIINCKA

CornacHo cBOeMy Ha3HaYeHUIO  pabouas mporpamma

JaéT MpeJcTaBlIeHHeE O 1eNsX, 00IIel cTpaTteruu o0y4e-

HUSI, BOCIIUTAHUS U PA3BUTHUS OO YUAOLIMXCS CPEICTBAMU yueOHOT O
npeaMera « XUMUsI»; YCTaHABIMBAET 00sI3aTEILHOE MPEMETHOE CO-
Jiep)KaHKue, — TpelycMaTpuBaeT  paclpeielieHHe  ero Mo KiaccaMm |
CTPYKTYPHPOBAHHUE €ro 110 pasjiesiaM 1 TeMaM Kypca, OnpeiesieT Ko-
JIMYCCTBCHHBIC N KAYCCTBCHHBIC XapaKTCPUCTUKN COACPIIKAHUS, JlaéT
NPUMEPHOE pacrpe/ielicHne yueOHbIX YaCOB 110 TEMATHYECKUM pasjie-

JlaM Kypca M peKOMeH IyeMyo (IIPUMEPHYI0) IT0CIIeJ0BATeIbHOCTh UX
U3YYEHUsI C YIETOM MEKIIPEJMETHBIX U BHYTPUITPEJAMETHBIX CBSI3EH,
JIOTHKH y4eOHOro Mporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaoInX-

Cs1; OTIpe/IeIIsieT BOBMOXKHOCTH MPeMeTa ISl peain3aiuu TpedoBa-

HUH K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOM Mporpam-

MBI Ha YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHus, a TakKe TpeOOBaHMIT

K pe3ynbTaTaM oOy4eHHs XMMUHU Ha YPOBHE IeJeH N3ydeHHs Mpe-

METa H OCHOBHBIX  BHJOB Y4eOHO-IIO3HABATEIHHON nesiTeIbHOCTH/
YYeOHBIX JICHCTBHI YYCHHUKA [0 OCBOCHHIO YUCOHOTO COJICPIKAHHS.

OBLWAA XAPAKTEPUCTUMKA YHEBHOIO MNMPEAMETA «XUMNA»

Bxmag ywue6HOTO mpenmera «XWMHS» B JOCTHXKCHHE IeJed oc-
HOBHOT'O 00IIero oOpa3oBaHus OOYCJIOBIEH BO MHOTOM 3HAaYeHHEM
XIMHYECKOH HayKH B MO3HAHWU 3aKOHOB IPUPOJIBI, B PA3BUTHHI
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MPOU3BOIUTENBHBIX CHII OOIIECTBA M CO3JaHUN HOBOM 0a3bl MaTepu-
aJbHOM KYJBTYPHI.

XuMUsL KaK 3JI€MEHT CUCTEMBI €CTECTBEHHBIX HayK paclpocTpa-
HUJIa CBOE BIIMSIHUE Ha BCe 00JIACTH YEIOBEYECKOTO CYIIECTBOBAHMS,
3a/lajla HOBOE BUACHUE MHPa, CTajla HEOTHEMJIEMBIM KOMIOHEHTOM
MHPOBOW  KyIbTYyphl, HEOOXOJMMBIM  YCIOBHEM OKM3HH OOIIECTBa:
3HAaHWE XUMHUH CITY>KUT OCHOBOM A7 (HOPMHUPOBAHUSI MUPOBO33pe-
HUS 4EJIOBEKa, €r0 NMPEACTABICHUH 0 MaTEPHAIbHOM EIMHCTBE MHUPAa;
B)XHYIO POJIb UTPAIOT (pOpMHUpYEMbIE XUMHUEH TPEJICTABICHUS O
B3aUMOIIPEBPALICHUSIX SHEPTUHU U 00 HBOJIIOIMH BEIECTB B IPUPO-
Jie; COBpEMEHHasi XMMUsI HallpaBJieHa Ha pelleHne IM00aIbHbIX Mpo-
0J1eM YCTOIYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIL, IJHEPTreTH-
YECKOM, MUIIEBON M 3KOJIOTHYECKOH 6e301macHoCTH, po0IieM 311pa-
BOOXPAHEHUSL.

B ycnoBusix Bo3pacraroiiero 3HaueHus1 XUMUH B )KU3HH 0011e-
CTBa CYII[ECTBEHHO MOBBICUIIACH POJIb XUMHMYECKOTO 00pa30BaHUS.
B 1urane conmanuzanyu OHO SIBISIETCS] OTHUM M3 YCIIOBHH (hopMupo-
BaHUS MHTEJUIEKTA JINYHOCTH ¥ TAPMOHUYHOTO e€Epa3BUTHSI.

CoBpeMEeHHOMY YEJIOBEKY XUMHUYECKNE 3HAHHUS HEOOXOIUMBI JUIS
NpHOOpETEHNs OOIIEKYIBTYPHOTO YPOBHS, ITO3BOJISIOIIETO YBEPEH-
HO TPYIUTHCS B COLIMYME M OTBETCTBEHHO Y4aCTBOBATh B MHOT000-
pa3HoM )KM3HU 00IIeCTBa, AJIsl OCO3HAHUS BAXKHOCTH Pa3yMHOI'0 OT-
HOIIICHUS K CBOEMY 3/I0OPOBBIO U 3I0POBBIO IPYTHX, K OKPY>KaIOIIeH
MPUPOAHON cpefie, A TPAMOTHOTO MOBEICHHS MPU HCTIOJIE30BaHUH
Pa3IMYHbIX MAaTePHAIOB 1 XUMHIECKUX BEIIECTB B TOBCETHEBHON
JKM3HU, UCTIONB3Ys 00opynoBanue «Touka Pocray

Xumnaeckoe 00pa3oBaHNEe B OCHOBHOH IITKOJIE SIBJISICTCSI 0A30BBIM
10 OTHOIICHHUIO K CUCTEME O0IIEero XuMmudeckoro oopaszosanust. [1oa-
TOMY Ha COOTBETCTBYIOIIIEM €MY YPOBHE OHO PealTu3yeT MPUCYIIUe
0011eMy XMMUUECKOMY 00pa30BaHMIO KIIFOYEBbIE LEHHOCTH, KOTO-
pBIe OTPXAIOT FOCYAAPCTBEHHBIE, OOIECTBEHHBIC ¥ MHIUBHIYalh-
HBIE TOTPEOHOCTU. DTUM ONPEIESIETCS CYIIHOCTh 00IIeHCTpaTeruu
o0y4eHHs, BOCIHTAHHUA W PA3BUTHS oOyJaromuxcs  CpeICTBaMHU
y4e0HOTO MpeaMeTa «XUMHUS.

Wzyuenne npeamerta: 1) cnocoOCTBYET peann3auy BO3MOXKHO-
CTel Uil caMOPa3BUTHS U (POPMHUPOBAHUS KYJIBTYPbI TUYHOCTH, €&
o01ei 1 QyHKIMOHAIBHOW TPaMOTHOCTH; 2) BHOCHUT BKJIa] B (op-
MHUPOBaHHE MBIIICHNS! © TBOPYECKUX CIIOCOOHOCTEH MOJIPOCTKOB,
HaBBIKOB MIX CAMOCTOSITEIbHOI yueOHOH NesITeTbHOCTH, SKCIIEPH-
MEHTAJIBHBIX W UCCIIEI0BATEIBCKIX YMEHUH, HEOOXOMUMBIX  Kak
B TIOBCEHEBHOM KHM3HHU, TaK U B MPOPECCHOHATBHONWIECATEILHOCTH;
3) 3HAKOMHUT €O CHEeUU(PHUKON HAYYHOTO MBIIICHUS, 3aKJIabIBAET

XUMWA. 8—9 knacchbl



OCHOBBI LIEJIOCTHOT'O B3IVIAJIAa HA €AUHCTBO IIPUPOJIBI U YEJIOBEKA, SIB-
JISICTCSI OTBETCTBEHHBIM 3TANlOM B (JOPMHPOBAHUH SCTCCTBCHHO-HA-
YYHOU TPAaMOTHOCTH MOJPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHUIO
LIEHHOCTHOTO  OTHOUIEHHMSI K €CTeCTBEHHO-HAayUHBIM 3HAHUSIM,
MPUPOJIEC, K YCIOBEKY, BHOCUT CBO# BKIIaJl B DKOJOTHYCCKOE 00pa3o-
BaHUE IIKOJBHUKOB. Mcromnb3yst o0opynoanue «Touka poctay

HazBanuble HarpaBieHUS B 00yICHUN XUMHUH 00ECTICUNBAIOTCS
cnenn(UKOH comepKaHus MpeaMeTa, KOTOPHIH SIBISETCS MeIarort-
YECKH a/IalITHPOBAHHBIM OTPAXKCHUEM 0a30BOW HAYKH XUMHUH Ha
onpeenéHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu oCHOBHOM IIKOJIBI OPUEHTHPOBAH HA OCBOCHUEOOY-
YaAIOUIMMKCSI OCHOB HEOPTAaHUYECKON XMMHMH U HEKOTOPBIX MOHATUI
U CBEJICHU 00 OTAEIBbHBIX 00BEKTaX OPraHMYECKON XHUMHUH.

CrtpykTypa comepkaHus npeaMera copMrpoBaHa Ha OCHOBE CH-
CTEMHOI'0 MOJIX0/1a K ero u3yuenuto. CopeprkaHue CKIIaJbIBaeTCs U3
CUCTEMBI IOHATUN O XUMHUUYECKOM 3JIEMEHTE U BELLECTBE U CUCTEMBI
MOHSATHI 0 XUMUYECKOH peakiu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI MO MPUHIIMITY TOCIEIOBATENILHOTO Pa3BUTHS 3HAHUIA
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUI PA3HOTO YPOBHSI: aTOM-
HO-MOJIEKYJISIPHOTO Y4YEHHMsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS,
ypoBHs [lepuoanueckoro 3akona J[. 1. MeHnaeneeBa kak OCHOBHOT'O
3aKOHA XUMHH, YUEHHUSI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H,
MIPEJICTaBICHU 00 AIEKTPOIUTUIECKON JUCCOITUAIINH BEIIECTB B
pacTtBopax. TeopeTrueckre 3HaHUs PACCMATPUBAIOTCS HA OCHOBE
AMIIUPUUYCCKH MTOJYYCHHBIX U OCMBICICHHBIX (haKTOB, PA3BUBAIOTCS
MOCJIEIOBATEIIEHO OT OJTHOTO YPOBHS K IPYTOMY, BBITTONHS (PYHK-
U OOBSICHEHUS M IPOTHO3MPOBAHUS CBOHCTB, CTPOCHUS M BO3-
MO>KHOCTEH MPaKTUYECKOI0 MPUMEHEHHUS U TIOJTYyUEHUS] U3y4aeMbIX
BEILIECTB.

Takast opraHu3aius coJepKaHus Kypca CliocOOCTBYET MpeacTaB-
JIEHHIO XUMHYECKOM COCTaBIIAIONICH HAYYHON KapTHHBI MUPA B JIO-
THKe e€ CHCTEMHOH npupoIsl. TeM caMbIM 00ecrieuuBaeTCss BO3MOXK-
HOCTh (POPMHPOBAHUS Y 00YUAIOIIUXCSI IEHHOCTHOTO OTHOIIICHHSI K
HAayYHOMY 3HaHHUIO U METOJIaM TIO3HaHUs B Hayke. BakHO Takke 3a-
METHUTh, YTO OCBOCHHUE COJIEPKAHUS Kypca IPOUCXOINT C TIPHUBIIEYE-
HUEM 3HAHUI U3 paHee U3YUYEHHBIX KypcoB: «OKpYKarOMIUH MUPY,
«buognorus. 5—7 xnaces» u «dusnka. 7 Kiaacey.

LENN N3YHEHWNA YHEBHOIO NPEAMETA «XUMNA»

K nanpaBieHuio nepBOCTENEHHON 3HAYMMOCTH IIPU pealn3aluu
00pa3oBaTeNbHBIX (YHKINN TpeaMeTa « XUMUS» TPAIUINOHHO OT-
HOCST (POpMUPOBaHNE 3HAHWI OCHOB XUMHYECKOH HayKH Kak o0ua-
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CTH COBPEMCHHOTO €CTECTBO3HAHUS, IPAKTHUCCKON JIEATCIEHOCTH
YeJI0BEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOI KyJIBTYpBI. 3a11a-
4a MpeaMeTa COCTOUT B (DOPMUPOBAHUN CHCTEMBI XUMUUECKUX 3HA-
HUI — Ba)kHEHIINX (haKTOB, MOHATHIA, 3aKOHOB M TCOPETUUCCKUX
MOJIOKCHUH, TOCTYIMHBIX 0000MICHUH MUPOBO33PCHYCCKOTO XapaK-
Tepa, s3bIKa HayKH, 3HAHUH 0 HAYYHBIX METOJaX U3yUCHHUs BE-IIECTB
1 XUMHYECKUX PEaKInii, a Takke B (GOPMUPOBAHUN U Pa3BU-THH
YMEHHUH U CLIOCOOOB JCSITEIPHOCTH, CBSI3aHHBIX C IIAHUPOBA-HHEM,
HAOJIFOICHUEM U MPOBEJCHUEM XUMHUUCCKOTO IKCIICPUMCHTA,
coOIroIeHIeM TIpaBIIT 0€30IIaCHOTO 0OPAICHHS C BEIECTBAMH B I10-
BCC/IHCBHOW KH3HU.

Hapsiny ¢ 3TuM 1ienu u3ydeHus npeMeTa B IporpaMMe yTouHe-
Hbl U CKOPPEKTUPOBAHBI C YUETOM HOBBIX IPHOPUTETOB B CUCTEME
OCHOBHOTO 0011ero oopazoBanusi. CerogHs B 00pa3oBaHUU 0CO00
3HAYMMOI MTPU3HAETCS HATIPABICHHOCTh O0OYICHUS HA PA3BUTHE H
caMOpa3BUTHE TUIHOCTH, (POPMHUpPOBAHHE ¢€ WHTEIUIEKTA 1 O0mIeH
KynbTypsl. OOydeHHe YMEHHIO YIUTHCS U TIPOIOIDKATH CBOE 00pas3o-
BaHHUE CAMOCTOSTEIIFHO CTAHOBUTCS OJHOHN M3 BaKHEUIINX (DYHK-
[IUH y4eOHBIX MPEIMETOB.

B cBs131 ¢ 3TUM ITpH N3yYSHUH MIPEMETa B OCHOBHOM IIIKOJIE J0-
MUHHPYIOIIee 3HAYCHUE MPHOOPEITN TaKKe IeITH, KaK:

6 (hopMUpPOBaHNE WHTEIUICKTYaJbHO Pa3BUTOHN JMIHOCTH, TOTOBOI
K CaM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTSILHOMY IIPHU-
HSTUIO PEUICHUH, CIOCOOHON alanTUPOBATHCS K OBICTPO MEHSIO-
UMCA yCJIIOBUAM KU3HU,

6 HAIPaBJICHHOCTh o0y4eHHs Ha CHCTEMaTHYeCcKoe npuooIIeHe
yYalmxcs K CaMOCTOSITEIbHOM MO3HABATEIHLHON JeSITETbHOCTH, HAYYHBIM
METOJaM  IO3HaHWS,  (QOPMHUPYIOIIUM  MOTHBAIIHIO

pa3BHUTHE CIIOCOOHOCTEH K XUMUU;

6 oOecrieueHre yCIOBHH, CIIOCOOCTBYIOIINX IPHOOPETEHHIO 00yya-
IOIMHUCS OTIBITA PA3HOOOPA3HOM AeATENbHOCTH, II0O3HAHUS U ca-
MOIIO3HaHHMS, KITFOUYEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHIIUN ),
MUMEIOIMX YHUBEPCATIbHOE 3HAUCHHUE JUTS PA3IMYHBIX BUIOB JIE5-
TENILHOCTH;

6 JOpMUPOBaHNE YMEHHUN OOBSCHSITEH M OIIEHUBATH SIBJICHUS OKPY-
KaromEero Mupa Ha OCHOBaAaHUHN 3HAHUU U OIIbITA, MOJTYYCHHBIX
IIpy U3YYCHUN XUMHU,

6 (hOpMHUpOBaHUE Y 00YYAIOIIUXCS TYMAHUCTHYECKUX OTHOILCHHI,
NOHUMAaHHS LICHHOCTH XMMHYECKUX 3HAHUIT 17151 BBIPAOOTKH KO-
JIOTHYECKH 1[eTIeCO00Pa3HOTo MOBE/ICHHUS B OBITY U TPYIOBOH 1es-
TENILHOCTH B LIEJISIX COXPAHEHMUSI CBOETO 3/I0POBbSI H OKPYIKAI0-
LIei IPUPOJHON Cpenbl;

XUMWA. 8—9 knacchbl
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6 Pa3BUTHEC MOTUBAIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPO-
JIFO ¥ CAMOBOCIIATAHHIO HA OCHOBE YCBOCHUS O0IICUEIOBEYCCKUX
[ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY mpoduiist 1 Ha-
MPaBJICHHOCTH JalbHEHIIIero 00y YeHHs.

MECTO YYEBHOI'O NMPEOMETA «XUMUA» B YHEBHOM TMNJ1AHE

B cucreme obmiero ob6pa3oBaHus «XUMUS» MPU3HAHA0OS3ATEIb-
HBIM y4eOHBIM MPEIMETOM, KOTOPBIH BXOJUT B COCTAaB MPEIMETHOM
obnactu «EcTecTBEHHO-HAayYHBIE IPEAMETHD».

Y4eOHBIM IIIaHOM Ha e€ N3ydeHHe OTBeeHO 136 yueOHBIX da-
COB — II0 2 4 B HeJleNto B 8 U 9 Ki1accax COOTBETCTBEHHO.

Jlnst KaXkztoro Kiacea IMpeyCMOTPEHO pe3epBHOE yueOHOE BpeMs,
KOTOpPOE MOJKET OBITh HCIOJIB30BaHO yJaCTHUKaMH 00pa30BaTellh-
HOTO ITpoIiecca B IemsiX (JOpMHUPOBAHUS BAPUATHBHON COCTaBIISIO-
men cojepKaHWA ~ KOHKpPETHOH — pabodelf  ImporpaMMBI.

B cTpykType pabodeii mporpaMMbl HapsiTy C TTOSICHH-
TEJIbHOM 3aMMCKOM BBIJICJICHBI CIEYIOLINE Pa3/Ieibl:

6 IJITAHUPYEMbIC PE3YJIbTAThl OCBOCHHSI YUCOHOTO MpeaMeTa «Xu-
MUSA» — JAYHOCTHBIC, METANTPEAMETHELIC, IPEAMETHBIC,

6 CoJIepKaHIe ya4eOHOTO MpeaMeTa « XUMUS» TI0 ToJIaM 00y4eHUS;

6 MPUMEPHOE TEMATUYECKOE IJIAHUPOBAHUE, B KOTOPOM JI€TaIU3H-
POBaHO COJIEPIKAHUE KAXKT0H KOHKPETHOM TEMBbI, YKa3aHbl KOJIU-
YCCTBO 4aCOB, OTBOJUMBIX Ha eé N3Yy4YCHUE, U OCHOBHBIC BHU/IbI
Y4eOHO NesITeTbHOCTH YUCHHKA, (POPMHUPYEMBIC TIPH H3YICHUN
TEMbI, IPUBEAEH NIEPEUEHb IEMOHCTPALUH, BHIITIOJIHAEMBIX YU~
TeJeM, U TIepeYeHb PEKOMEHIYEMBIX 1a00paTOPHBIX OMBITOB U
MMPaKTUYCCKUX pa60T, BBITIOJTHACMBIX YUallIUMUCH.



COJEPKAHUE YYEBHOI'O IPEJIMETA «XUMMUS»

8 KIIACC

I'IepBOHaqaanble XUMUNYECKNE MOHATUA

IIpeamer xumun. Poste XuMuu B %n3HY yesoBeka. Terna u Bele-
cTBa. PU3NUECKHE CBOMCTBA BEIECTB. ATperaTHOE COCTOSIHUE Be-
mectB. [ToHATHE 0 MEeTOaX MO3HAHKS B XUMHUHU. XUMUS B CHCTEME
HayK. YncThle BemecTBa 1 cMecH. CIIOCOOBI pa3/ieieHus] CMECei.

ATOMBI ¥ MOJIEKYJIbI. XMMUYECKHE 37IeMEHTbl. CHMBOJIBI XUMH-
YeCKUX 3JeMeHTOB. IIpocThie 1 ci10KHBIE BelecTBa. ATOMHO-MOJIE-
KyJSIpHOE YYCHHE.

Xumnaeckas popmysia. BaneHTHOCTh aTOMOB XMMHUYECKHX JIe-
MEHTOB. 3aKOH TIIOCTOSHCTBa  COCTaBa BemlecTB. OTHOcHUTEeNbHas
aToMHast Macca. OTHOCHUTENbHAs MOJIEKYIApHas Macca. MaccoBas
JIOJII XUMHYIECKOTO 3JIEMEHTA B COCANHEHUH.

Ddusznyeckue U XUMHYECKUe SIBJICHUS. X UMHYECcKast pcakuus u
e€ MpU3HaKK. 3aKOH COXPAHEHHs MacChI BEIECTB. XUMUYECKHE
ypaBHeHus. Kilaccugukanus XUMUUECKUX peakuuii (CoeTuHeH s,
pasiioxKeHusl, 3aMelIeHHs], 0OMeHa).

XUMHUYECKUHU KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKOH I1OCY 1011,

C MpaBWJIaMH pabOTHI B JIA0OPATOPHH U MPUEMAMH OOPAILCHHUS C JIa-
60opaTopHBIM 000PYIOBaHUEM; H3YUEHHE U ONMCAHUE (PU3UUCCKUX

CBOMCTB 00pa31l0B HEOPraHWIECKUX BEIIECTB; Habr0IeHne (uznye-

CKHX (TUIaBJICHHWE BOCKA, TasHUE JIb/1a, pACTHPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIIMS BOABI) M XUMHUUECKHX (TOPEHUE CBEUH, TIPO-
KaJMBaHHE MEIHOHN MPOBOJIOKH, B3aUMO/IIICTBHE MeTa C KUCIIOTOI)
SIBJICHUI, HAOJII0/IEHHUE U OITMCAaHKE TIPU3HAKOB IMPOTEKAHHS XUMHUYe-

CKUX peakuuii (pa3noskeHne caxapa, B3auMOJICHCTBUE CEPHOIl Kuc-

JIOTHI ¢ XJIOpHUIOM Oapus, paznoxenue ruapokcuaa meau(Il) mpu na-
IpeBaHUM, B3aMOJICHCTBHE jkele3a ¢ pactBopoM costt Meau(Il));mu3-
yuyeHne croco0OB  pasgeneHus  cMmecell  (C TOMOINBIO  MarHWra,
¢unbTpOBaHNE, BBITIApUBAHUE, JMCTHIUISIIINS, xpomarorpadus),
NpOBEIEHNE OYUCTKH MOBAPEHHOW COJIM; HAOJIOJICHNE U ONHCAHHE pe-
3yJIbTaTOB MPOBEICHUS OTBITA, MINTFOCTPUPYIONIETO 3aKOH COXpaHe-

HUSI MacChl; CO31aHHE MOJICNIEH MOJIEKYJI (IIIapOCTEPIKHEBBIX).

BaxHenLwme npeactaBuTeNn HeOpraHNYeCKnX BeLEeCTB

Boznyx — cmecs rasos. Coctas Bo3ayxa. Kucnopox — aneMeHT u
npocToe BemecTBo. HaxoskieHuwe Kuciopoja B Hpupoje, (usnde-
CKHE W XHMHUYECKHe CBoicTBa (peakmmu ropenus). Oxcuasl. [Ipu-
MeHeHHe Kuciaoposa. CrocoObl MoTydeHns: KUCIopo/ia B 1adoparo-
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pUM ¥ IIPOMBIIUICHHOCTH. KpyroBopor  kuciaopoma B IpUPOJE.
O30H — aJUIOTPOIHAS MOJU(HKAIHMS KUCIOPO/a.

TemmoBoit  3¢p¢dexT XUMHYECKOW  peakUud,  TEePMOXHMHYECKHE
YpaBHEHMS, 3K30- U SHAOTEPMHUUECKUE peakiuu. TOMINBO: yroib U
MeTaH. 3arps3HeHNe BO3/1yXa, YCHICHHE TapHIUKOBOTO Y dekTa,
paspyIIeHHe 030HOBOTO CIIOSL.

Bonopon — aneMmeHT u npoctoe BemiecTBo. HaxoxaeHue Bogopo-

Jia B IpUpoe, pu3ndecKkue U XMMUIECKHe CBOICTBa, PUMEHEHNE,
CrocoObl nosryueHust. KHCioThl 1 comu.

KomuuectBo BemectBa. Mosb. MosnsipHast macca. 3akoH ABOTaipo.
MomnspHslif 006EM Ta30B. PacdEThI M0 XMMUYECKUM YpaBHE HISIM.

®uznyeckue cpoiicTBa BoAbl. Boxa kak pactBoputens. PactBo-
pbl. HacelieHHbIe ¥ HEHACHINIEHHbBIE PAaCTBOPBL. Pacmeopumocms
sewecms 6 6ode. 1 MaccoBast 1071 BEeLIleCTBAa B pacTBope. XHUMHUe-
ckue cBoiicTBa Bojbl. OcHOBaHMA. Poib pacTBOPOB B MPUPOIE U B
JKU3HH YenoBeka. KpyroBopot BojbI B Ipupoie. 3arpsisHeHHe Ipu-
poaHbIX BoJ. OXpaHa M OYNCTKA IPHUPOIHBIX BOJI.

Knaccudukanust Heopranuueckux coenunenuii. Oxcuanl. Knac-
cuukanms ~ OKCHIOB: cosicoOpasytomue  (OCHOBHbBIE,  KHUCIIOTHBIE,
am(oTepHbIe) U HecoJleoOpasyroIme. Howmenknarypa  oxcnmoB
(MexayHapomHas U TPUBHUAIIbHAS). dusznveckue U XUMHUYECKHE
CBOMCTBA OKCHIOB. [lomydyenue okcumoB.

OcHoBanwust. Kiaccugukanusi oOCHOBaHH: IENOYH U HEPACTBO-
puMbIe OCHOBaHUs. HOMEHKIIaTypa OCHOBaHUH (MeXTyHapOHAS U
TpuBHanbHas). PU3HUECKHE U XUMHUUECKNE CBOHCTBA OCHOBAHUH.
ITonyyenue ocHOBaHUH.

Kucnorsl.  Knaccudukarus kucnor.  Homenknarypa KHUCIIOT
(MexayHapoaHas u TpuBHaiIbHaA). Drzndeckue U XUMUYECKHE
cBoicTBa kucioT. Psan akruBHoctu MetawioB H. H. Bekxerosa. I1o-
JydeHHE KUCIIOT.

Com. HomenknaTypa cosneit (MexIyHapoaHast U TPUBHAIBHAS).
dusnueckue U XMMU4ecKkrue cBoiicTa cojiei. [loyuenue conei.

I'eneTnyeckas cBsI3b MEXKAY Ki1acCaM HECOPTraHUYCCKUX COCTN -

HEHUH.

XUMHUUECKUH HKCIIEPUMEHT: KAYECTBEHHOE ONPe/IeNIeHHE COep-
JKaHUsI KHCJIOPO/Ia B BO3/yXe; IOJy4eHHEe, COOMpaHne, pacio3HaBa-
HHE ¥ U3y4EeHUE CBONCTB KUCIIOPO/1a; HAOII0ICHNE B3aUMOACHCTBHUS
BEIIECTB C KUCIOPOAOM U YCIOBUSI BOSHUKHOBEHHS U NIPEKPAIICHUS
ropeHwus (1mokapa); 0O3HaKOMJIEHHE ¢ 00pa3aMu OKCHJIOB M OIHca-
HHE UX CBOWCTB; MOJIy4eHHE, coOMpaHue, paclio3HaBaHUEe U n3yde-

1KypcuBom 0603HaueH yueOHbII MaTepua, KOTOPBII U3ydaeTcsi, HO He
BBIHOCHTCS Ha TIPOMEXKYTOUYHYIO ¥ HTOTOBYIO aTTECTAIIHIO.
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HHE CBOMCTB BOJOPOAa (TOPEHNE); B3aNMOJEHCTBHE BOLOPOA C OK-

cugoM menu(Il) (BO3MOKHO HCITOJIb30BaHUE BUICOMATEPUAIIOB);HA-
OurosieHre 00pa3LoB BEIIECTB KOJIMYECTBOM | MOJIb;HCCIIeIOBaHHE
0COOCHHOCTEH  pacTBOPEHHUsSI  BELIECTB C Pa3IMYHOW  PacTBOPUMO-
CTBIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaccOBOM nonei
PacTBOPEHHOTO BEIIECTBA; B3aNMOJICHCTBHE BOABI C METAJUIAMH (Ha-

TPUEM W KaJIbIIHEM) (BO3MOXHO  HCIIONBb30BaHWE  BHJEOMATEpHa-
JIOB); ONpeJieNICHHEe PAaCTBOPOB KUCIIOT U LIEJI0Uel ¢ MOMOIIBIO HH-
JIMKaTOPOB; HCCIIeI0BaHNE 00pa3I0B HEOPraHNIECKUX BEIIECTB Pa3-THYHBIX
KJIaCCOB; HAOJIIO/ICHNE M3MEHEHUSI OKPAaCKH MHMKATOPOB

B PAacTBOpax KUCIOT U LIENOYEH; H3y4eHUE B3aUMOIEHCTBHS OKCH-

na Menu(Il) c pacTBOpoM cepHON KUCIIOTHI, KUCIOT ¢ MeTajllaMH,

peakuuil HeMTpanu3aluy; oJy4eHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJJHOTO METallJa JPYTUM U3 PacTBOPA CONU; PELICHUE
SKCHEPUMEHTANBHBIX 33/a4 110 TeMe «Ba)kHelue Kiaccsl Heopra-
HUYECKUX COCIUHEHUI.

Mepuoanyecknn 3akoH u MNMepuognyeckas cuctema
xumMmmnyeckmx anemeHToB [I. V. MeHgeneesa. CTpoeHve aTomMOB.
Xumundeckas cBasdb. OKMCNNTENBHO-BOCCTAHOBUTENbHbBIE peakumn

[epBbic mONBITKH KIacCU(UKAIUH XUMAICCKHUX 3JIEMEHTOB. [1o-
HSITUE O TPYMIAaX CXOJHBIX AJIEMEHTOB (ILETOYHBIE U MIET0YHO3E-
MEITbHBIC METAJLIBI, TAIOTCHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTO-
pBIe 00pa3yroT aM(pOTEpHBIC OKCHIBI M THIPOKCHUIEL.

Iepuonnueckuii 3axoH. [leproamaeckast cucTeMa XUMIUECKUX
anemenToB /1. . MenneneeBa. KopoTkoneproaHas i JIIHMHHONIEPU-
onmHast popMbr [leprnoauaecKoil CHCTEMBI XUMHYECKIX 3JICMEHTOB
. 1. Menneneesa. Ilepuonsl u rpynnsl. @U3nueckuii CMbICI 110-
PSAAKOBOTO HOMEpPa, HOMEPOB IIEPHO/IA F TPYIINEI AIIEMEHTA.

Crpoenue atomMoB. CocTaB aTOMHBIX siziep. M30Tonbl. DNeKTPOHBI.
CrpoeHue dIIEeKTPOHHBIX 000JI09eK aTOMOB MEPBBIX 20 XUMHUECKUX
anemenToB llepuonnueckoit cucremsl [1. 1. Menneneesa. Xapaxre-
PHUCTHKA XUMHUYECKOTO JIEMEHTa 10 ero MmoJioskeHuto B [lepuoauye-
ckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHHSI pajyca aTOMOB XUMHUYECKUX dJIe-
MEHTOB, METAJNTMYECKUX U HEMETAJUIMYECKUX CBOMUCTB IO Ipyniam
u neproaaM. 3Hadenue [lepuoanaeckoro 3akona u [lepuoanueckoit
CUCTEMbl XMMUYECKUX JIEMEHTOB JJIsl Pa3BUTHUSI HAYKH U IPAKTH-
ku. [{. 1. MenpeneeB — y4€HbIN U TpaKJaHUH.

Xumuueckass  cBs3b. KoBaneHTHas — (IOJSIpHAST W HETIOJIIPHAS)
CBAI3b. DIIEKTPOOTPULIATEIHLHOCTh XUMUYECKUX IEMEHTOB. MoHHas
CBSI3b.
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CTGHGHL OKHCJICHUS. OKI/ICJ‘II/ITCJ‘ILHO-BOCCTaHOBI/ITeHLHLIe peak-
1. HpOL{GCCLI OKHCJICHUS U BOCCTAHOBJICHUA. OKI/ICHI/ITCHI/I 1 BOC-
CTAHOBUTCIIN.

XUMHAYECKUN OKCIICPUMECHT: U3YyYCHUEC o6pa3u013 BCIIICCTB METaJI-
JIOB U HCMCTAJIJIOB, B3aHMOZ[eﬁCTBPIe TUAPOKCH A ITUHKA C PaCTBO-
paMu KHUCJIOT 1 menoqeﬁ; MPOBCACHUC OIBITOB, UIIJIIOCTPHUPYIOMIUX
MPpUMEPbI OKUCIIUTEIbHO-BOCCTAHOBUTECIIbHBIX peaxunﬁ (ropeHHe,
peakiuu pasiokeHus, coequnenns), Mcnonb3ys o6opyaoBaHue
«Touka PocTa»

Me:xnpeaMeTHbIe CBA3H

Peanuzamust ~ MEXIpPEIMETHBIX CBsA3eH TNPU U3YYCHUH  XUMUHU
B 8 KJ1acce OCyIIeCTBISACTCS Yepe3 HCIOIb30BaHNE KaK OOIINX ecTe-
CTBCHHO-HAYYHBIX MTOHATHUH, TaK ¥ MOHATHUH, SABJSIFOIIUXCS CHCTEM-
HBIMH JJIS OT/ICTBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTOITMKIIA.

OO0urie ecTecTBEHHO-HAYYHBIC TIOHATHSA: HAyIHBIH (pakT, rumore-
3a, TEOpHs, 3aKOH, aHAJHM3, CHHTE3, KIacCH(UKAIU, TePUOIIY-
HOCTb, HaOJIOZCHHE, DKCIEPUMEHT, MOJEIUPOBAaHUE, U3MEpPEHUE,
MOJICITb, SIBIICHHUE.

®du3nka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HY-
KITWJI, U30TOMIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, dJIEKTPUIECKUH 3a-
PsizL, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, Ta3,
(hu3HMUeCKUe BEIIMYHHBI, CIUHHUIIBI K3MEPCHUS, KOCMOC, TUIAHETHI,
38361, CoJHILE.

buosnorust: poTocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIC TIOPO-
JIbI, TIOJIE3HBIE UCKOTIa€MbI€, TOTIIIMBO, BOJAHBIE PECYPCHI.

9 KNACC

BewecTtBo 1 xummnyeckas peakuuna

Ilepuoguueckuit  3akoH. Ilepuoaunueckas CHCTEMA XHMHUYECKHX
anemeHToB /. 1. Menneneera. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHN CBOMCTB XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHO-

JIOB, KaJIusl, KaJbIHsI U UX COEAMHEHUH B COOTBETCTBHUHU C MOJIOKEHHU -
eM asemMeHTOB B [lepunoanueckoil cucteme U CTpOEHHUEM UX aTOMOB.

CTpoeHune BelecTBa: BUIbI XUMHUUECKON CBsI3U. THIIBI KpUCTam-

JIMYECKUX PENIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THUIIA KPH-
CTANTMYECKON PEIIETKU U BU1a XUMUUYECKOH CBSI3U.

Knaccudukarus 1 HOMEHKJIaTypa HEOPraHMYECKUX BELLECTB

(MexayHapoIHAS U TPUBHUAJIbHAS). XuMuyeckue CBOiicTBa  Be-
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IIECTB, OTHOCAIINXCS K PA3JIMYHBIM KJIacCaM HEOPTaHHYECKHUX CO-
€IMHECHUM, TCHETHYECKas CBA3b HEOPIaHNUECKHUX BEILECTB.

Knaccudukanus XuMHYECKUX peakIi 110 pa3IMyHbIM MpU3Ha-

KaMm (I10 YUCITy M COCTaBY y4aCTBYIOIINX B PEAKLIUH BEIECTB, 110 Te-
WI0BOMY 3G QEKTy, 0 U3MEHEHHIO CTETICHEH OKUCIICHUSI XMMHUYe-
CKHUX AIIEMEHTOB, IT0 00PaTUMOCTH, IT0 YUACTHIO KaTalIn3aTopa).
DK30- ¥ SHIOTEPMHUUYECKNE PEAKIIUH, TEPMOXHUMHUIECKHIE ypaBHE-
HUSL.

[TonsiTHe 0 ckopocTH XUMHYECKO# peakimu. [lonsTie 06 oOpaTu-
MBIX 1 HEOOPATUMBIX XUMUYECKUX peakuusax. [IoHsTre o roMoren-
HBIX ¥ TETEPOTCHHBIX PeaKkuusiX. [lonamue 0 XumMu4yeckom pagHo-
secuu. Pakmopul, GAUAIOWUE HA CKOPOCTb XUMUYECKOU peakyuu U
NON0IICEHUE XUMUYECKO20 PABHOBECUSI.

OKHCIUTENTFHO-BOCCTAHOBUTEIILHBIC PEAKINH, JIEKTPOHHBIH Oa-

JIAHC ~ OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu.  CocTaBiieHHE
YpPaBHEHH OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKINN C NCITIOIb-30BAaHNEM
METO/1a AJIEKTPOHHOTO OajiaHca.

Teopust HIEKTPOTUTHIECKOHN AUCCOMAINN. DIEKTPOJINTHI U He-
anekTpoiuThl.  Karnonel, aHuMOHBI. MexaHWU3M JMCCOLMAIMK  Be-
IIECTB C Pa3IMYHBIMK BUJIAMHU XUMUYECKOW CBsi3H. CTENEeHbANCCO-
mari. CHIbHBIC U Cl1a0ble 3JIEKTPOIIUTEL.

Peaxinu noHHOro 0OMeHa. Y cI0BUS MPOTEKAHUS PEaKINi HOH-

HOTO 0OMEeHa, MOJHbIE ¥ COKpalIEHHbIE HOHHBIE YPaBHEHHS peak-
nui. CBOMCTBA KHCIIOT, OCHOBAHUH M COJICH B CBETE TPE/ICTABICHUN
00 3JIEKTPOIUTHYECKOH qucconranun. KauecTBeHHbIE peakuny Ha
WOHBL. [lonsimue o eudpoause conell.

XUMWYECKUH  HKCIIEPUMEHT:  O3HAaKOMJICHHE  C MOJCISIMH  KpH-
CTAJNTMYECKUX PEHIETOK HEOPTaHMYECKUX BEIECTB — METAIJIOB U
HEeMeTaJUIoB (rpadura 1 ajqMasa), CJIO¥KHBIX BEHIECTB (XJIopua Ha-

TpUs); UCCIIEAOBAHNE 3aBUCMOCTH CKOPOCTH XUMUYECKON peaKkunu
OT BO3JICHCTBHS PA3IMUHBIX (PaKTOPOB; UCCIIEAOBAHNE MIEKTPOIIPO-
BOJIHOCTH PaCTBOPOB BEIIECTB, MPOIIECCa TUCCOIMAIIUH KHICIIOT, IIe-
J04ei u cosei (BO3MOXKHO UCTIONB30BAaHUE BHEOMATEPHAIIOB); MIPO-
BEJICHHE ONBITOB, WIUTIOCTPUPYIOIINX MPU3HAKH POTEKaHUS peaK-
M WOHHOTO oOMeHa (oOpasoBaHWe — Ocajka, BBIIEICHHWE  Trasa,
00pa3oBaHMEe BOJIBI); OMBITOB, MIITIOCTPUPYIOIUX TPUMEPHI OKUCITH -
TEJIbHO-BOCCTAHOBHUTEIILHBIX PEaKInii (rOpeHune, peakuu pasio-
JKEHHUsI, COSIMHEHHSI); PACIIO3HABAHNUE HEOPIraHUUECKHUX BEIIECTB C
MOMOIIIBIO KaUeCTBEHHBIX PEAKIMid Ha HOHbI; PELICHHE KCIIEPH-
MEHTaJIbHBIX 3a/1au.

XUMWA. 8—9 knacchbl 13



HemeTannbl n nx coeguHeHus

OO1mas xapakTepucTHKa rajioreHoB. OCOOCHHOCTH CTPOEHHMS aTo-
MOB, XapaKkTepHbIe cTerneHu okucieHus. CTpoeHne u pusndeckue
CBOICTBA MPOCTHIX BELIECTB — raJlOr€HOB. XUMHUUECKHE CBOMCTBA
Ha IpUMepe XJIopa (B3auMOAEHCTBHE C METaNIaM1, HEMETaJUIAMH,
menogaMu). XiopoBoopoa. ConsHast KHCIOTa, XUMUYIECKHAE CBOM -
CTBA, OJIy4YeHHEe, IpUMEHEHuE. JelicTBUE XI0opa U XJIOpOBOAOPOJa
Ha OPTaHM3M 4YeJIOBeKa. BakHelIme XJIOpuabl M WX HAXOXKICHHUE
B IIPUPOJIE.

Oo0mmas xapakTepucTuka sneMeHToB VIA-rpynmnsl. OcobeHHOCTH
CTPOCHHMS ATOMOB, XapaKTEPHbIEC CTEIICHN OKHCICHHSL.

Crpoenne U (pru3nyecKie CBOWCTBA MPOCTHIX BEIIECTB — KHUCIIO-
poza u cepbl. AJIIIOTPOITHBIE MOAU(UKAINN KHCIOPOa U cepbl. Xu-
MHYECKHE CBOHCTBa cepbl. CepoBOAOPOI, CTPOEHHE, (pu3HUecKre U
XHUMHYECKHUE CBOMCTBA. OKCI/II[I)I CEPhBI KaK MpEeACTAaBUTECIIN KUCIIOT-
HBIX OKcu1oB. CepHast KUCIOTa, (PU3UMIECKUEe U XUMUYECKUE CBOM-
cTBa (oOmme Kak IpeCcTaBUTEINs Kjacca KHCJIOT U crenuguye-
ckue). XMMHUYEeCKHe PeaKlny, JeKallie B OCHOBE MIPOMBIIIUICHHOTO
crioco0a nosryueHus cepHoi KucnoTsl. [Ipumenenne. Comu cepHOi
KHCJIOTBI, KAYCCTBEHHAsI peakiius Ha cynbdaT-uoH. HaxoxmeHue
cepbl U €€ coelMHEHUH B Ipupoje. XUMHUYECKOE 3arPsI3HEHUE OKPY-
JKAIOMIEH cpebl COCTMHEHUAMHE Cephl (KUCIOTHBIE TOXKIH, 3arps3-
HEHHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAICHUS.

OO01mast xapakTepucTHKa 1eMeHTOB V A-rpymisl. Oco0eHHOCTH
CTPOCHHMS ATOMOB, XapaKTEPHbIE CTEIIEHN OKHCIICHHSL.

A30T, pacnpocTpaHeHue B MPHUPOJE, HU3NIECKHE U XUMUIECKHE
cBoiictBa. KpyroBsopor a3ora B npupoje. AMMHAK, €ro (pU3nIecKue
U XMMHYECKHE CBOICTBA, ToTydeHne u npuMeHenue. Coiau aMMo-
HUA, UX (PU3NUECKHE ¥ XUMHYECKHE CBOWCTBA, MpuMeHeHue. Kave-
CTBEHHAs pPeaKIis Ha HOHBl aMMOHUS. A30THas KUCIIOTA, €€ MOy~
yeHHe, PU3MUSCKUE U XUMHUUCCKUE CBOICTBA (00IIHe KaKIpeacTa-

BUTEJI  KJjacca  KUCIOT W creuuduyeckue). Hcnonp3oBanue
HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPAIIbHBIX YIOOPCHUI.
XuUMHUYEeCKOe  3arpsi3HEHUE  OKpYy’Karouiei Cpellbl COEJUHEHUSIMHU

a3oTa (KUCIJIOTHBIE JI0K/I1, 3arpsI3HEHUE BO3/lyXa, IIOYBBI M BOJIOE-
MOB).

docdop, amtoTponHbie MoaupuKanuu pocdopa, Puzndecke u
xumuueckue cpoiictBa. Oxenn pocdopa(V) u pochopnas kucora,
(u3nUecKre ¥ XUMHYECKHE CBOWCTBA, MoJTydeHue. Mcnons3oBanue
(ocdaroB B kKauecTBE MUHEPAILHBIX Y100PEHHH.

Oo0mmas xapakTepucTHka sneMeHToB [VA-rpynmnsl. OcobeHHOCTH
CTPOCHHMS ATOMOB, XapaKTEPHbIE CTEIIEHN OKHCIICHHSL.
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Yraepon, alutoTponHble MOAU(PHUKALINH, PACIIPOCTPAHEHUE B TIPH-
pone, puzndecKue U XMMHIecKne CBOMCTBa. Ancoporms. Kpyroso-
port yraepona B npupoje. OKCuabl yriaeposa, ux Gpu3ndeckue u Xu-
MHYECKHE CBOICTBA, IEHCTBHE HA KHUBBIC OPTAaHU3MEI, TTOTYUCHUE
U [IPUMEHEHHE. DKOJIOTHYECKHE MTPOOIIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona(IV); rumoresa rmo6ansHOTO MOTETUICHHS KIIMMaTa; Imap-
HHUKOBBIN 3G QeKT. YrospHast KUCIOTa U €€ COJIU, UX (pU3NYECKUe U
XIMHWYECKIE CBOWCTBA, OJIYUICHNE U IpuMeHeHne. KauecTBeHHas
peakuus Ha kapOoHaT-noHBI. Vicrionb3oBaHue KapOOHATOB B OBITY,
MEINITIHE, TIPOMBIIUICHHOCTH U CETLCKOM XO35HCTBE.

ITepBoHavanbHEIE MOHATUS 00 OPTaHMYECKUX BEIIECTBAaX  Kak
0 COEIMHEHUSIX yriepoja (MeTaH, 3TaH, 3TWICH, alleTHIIeH, STaHOJ, TIINIEPHH,
YKCyCHasi KHCIIoTa). Mx cocmag u xumuueckoe cmpoe-

Hue. [ToHATHE O OMOJIOTHYECKU BaKHBIX BCIIECTBAX: JKUpPaAX, O€-
Kax, yIiIeBoJax — U UX POJIM B JKU3HU 4eJoBeka. Mamepuanvhoe
€0UHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

Kpemuuii, ero puznueckre 1 XUMHUUECKHE CBOMCTBA, TIOJIyYCHHUE
u npumeHeHne. CoequHeHNs KpeMHus B pupoje. Obmue mpen-
ctaBneHus 00 oxcuae kpemMHuA(IV) u kpemHueBoi kucnore. Cunu-
KaThl, NX HCITOJ30BaHNE B OBITY, MEIUITUHE, TIPOMBIIIICHHOCTH.
Baoicnetivuue cmpoumensnvle mamepuanvl: Kepamukd, CIMexio, ye-
MeHm, 6emoH, dcenezobemon. IIpobremvl 6e30NACHO20 UCNONL308A-
HUSL CMPOUMENbHbIX MAMEPUATo8 8 HOBCEOHEBHOU HCUSHU.

XumMuueckun JKCIIEPUMEHT: n3ydeHue  oOpasloB  HeopraHuue-
CKHX BEUICCTB, CBOWCTB COJITHOW  KHCJOTBI;  NPOBEACHUE  Kaue-
CTBCHHBIX PEaKIUi Ha XJIOPUI-HOHBI U HAOIFOICHUE MTPU3HAKOB MX
MPOTEKAHUS; OIBITHI, OTPAXKAIOIIUE (PU3MIECKIEe U XUMIUECKUEC
CBOICTBA TAJIOTEHOB U MX COCTUHECHUH (BO3MOYKHO MCIIOBF30BaHHE
BUJIECOMATEPHUAIIOB); O3HAKOMJIEHHE ¢ 00pa3amMu XJIOpUa0B (Tano-
TeHH]IOB); O3HAKOMJIEHHE ¢ 00pa3liaMu Cepbl U € COSTUHEHUSIMH
(BO3MOYHO MCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB); HAOIIIOICHUE TIPO-
1ecca oOyTJIMBaHUS caxapa MoJ| IeHCTBHEM KOHIIEHTPHUPOBAHHOM
CEPHOM KUCIIOTHI; N3YYCHHE XUMUUECKHX CBOMCTB pa30aBIeHHOMN
CEepHOI KUCIIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMK Ha CyJib- (at-
WOH 1 Ha0OJII0/IeHHE NPHU3HAaKa e€ MPOTEeKaHHs; 03HAKOMIICHHE
¢ (pU3MUECKUMH CBOMCTBAMH a30Ta, hochopa 1 X COeTUHEHUIT
(BO3MOXHO HCIIONIL30BAHKE BUICOMATEPHAIIOB), 00pa3aMu a30T-
HBIX 1 (ochOpHBIX yIOOpeHNHH; moryueHne, COOnpanne, pacro3Ha-
BaHME M M3Y4EHHE CBOICTB aMMHAaKa; IPOBE/ICHUE KAUYeCTBEHHBIX
peaxnuii Ha HOH aMMOHHUS 1 poc(aT-HoH U U3yUeHHE TPU3IHAKOB
UX TPOTEKAHUsI, B3aUMOJICHCTBIE KOHIICHTPUPOBAHHON a30THON
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KHCJIOTBI C MeJIbI0 (BO3MOKHO MCIIOJIb30BAHUE BUICOMATEPHAIIOB);
U3y4eHUe MOJesel KpUCTAUIMYECKUX PemETOK anmMasa, rpadura,
¢ymniepeHa; 03HAKOMIICHUE C IIPOLIECCOM ACOPOLIH PacTBOPEH-
HBIX BEIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHBOTA-
3a; ToJTy4eHue, COOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB
YIIIEKHCIIOTO I'a3a; MPOBEICHNE KaueCTBEHHBIX peakinii Ha kapOo-
HAT- ¥ CHJIMKAaT-HOHBI M M3YYCHNE NPH3HAKOB UX IPOTEKAHUS; 03-
HaKOMJICHHE C TIPOJYKIMEH CHIIMKAaTHOW IPOMBIIIIIEHHOCTH; pelle-
HHE SKCIIEpUMEHTAJIBHBIX 33714 10 TeMe «BakHelne HeMeTauibl
U UX COCAUHEHHS.

MeTannbl 1 nx coeanHeHns

OO0mrast XxapaKTepUCTHKA XHMUYCCKHUX PJIEMEHTOB — METaJUIOB
Ha OCHOBaHHHM UX MojoxeHus B [leproandeckoit cucteMe XuMuye-
ckux snemeHToB JI. . MenneneeBa u ctpoeHust atoMoB. CTpoeHue
MeTaJI0B. MeTtauueckast CBsI3b U METAJUIMYECKAsl KPUCTAILIU -
geckas penIéTka. DNeKTPOXUMUYECKUH psil HAapsKeHUH MeTal-
n0B. du3ndeckue U XUMUYECKHE CBOWCTBa MeTaylioB. O6mue cro-
coOBbI MoJtyueHus: MetayuioB. [IoHsITHE 0 KOPPO3UH METAILIOB, OC-

HOBHBIC CIIOCOOBI 3aIUTH UX OT Koppo3uu. CIIaBsl (CTallb, 9yTyH,
JIOPATIOMIHAHN, OpOH3a) ¥ X MPUMEHEHHE B OBITY U MIPOMBIIIIICH-
HOCTH.

[Ilenounble MeTalLIbL: 110JI0KEHUE B [lepuoanueckoi cucreme xu-
Muyeckux aneMeHnToB . 1. Menzeneesa; ctpoeHre UX aTOMOB; Ha-
X0XJieHue B mpupozae. duznyeckre U XUMHYECKUE CBOICTBA (Ha
npuMepe HaTpus U Kanust). OKCHIBI U THAPOKCHIIBI HATPHS U Ka-JIHs.
IIpumeHeHue 111€JI0YHBIX METAVIOB U X COEIUHEHUIA.

[[{enoyHO3eMelbHbIE METAJIbI MATHUHI U KaJIbLMI: TI0JIO’KEHUE B

Ilepuonuueckoii cucteme xumudeckux snemenTos /1. 1. Menne-
JIeeBa; CTPOCHHE UX aTOMOB; HAXOKIEHUE B IIpupoae. Ousndyeckue
1 XUMHUYECKUE CBOWCTBAa MarHusl U KanpLus. Baxueiiiue coequne-
HUS KaIbIus (OKCU, THIPOKCH, coyn). JKECTKOCTH BOJIBI M CIIOCO-
Ob1 €€ ycTpaHeHusI.

AmomuHHi: monoxeHne B [lepmommdeckoil  cuctemMe  XHMHYe-
ckux anemeHToB 1. V1. Menieneea; cTpoeHre aTomMa; HaxoK/IeHHue
B nipupoze. dusnueckre U XMMUUECKHUE CBOMCTBA alltOMUHUSA. AM-

(hoTepHbIE CBOMCTBA OKCHAA U THAPOKCHIA ATFOMUHUS.
XKeneso: nonoxxkenune B [lepuoandeckoil cucteMe XUMHUYECKHX 3JIEMEHTOB
. . Meunneneesa; CTPOEHME AaTOMa; HAaxOXKJEHHE B
npupose. Pusnueckre U XUMHYECKHUe CBOCTBa xkene3a. OKCUIbI, TUAPOKCUIbI
u comm xene3a(ll) u xenesa(Ill), ux cocras, cBoiicTBa
U IIOJIy4YEHHE.
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XHUMHAYECKUH IKCTIEPUMEHT: 03HAKOMIIEHUE ¢ 00pa3iiaMy MeTall-
JIOB U CIUIABOB, X (DHM3MYCCKUMHU CBOWCTBAMM; U3yUCHHE PE3YJIbTa-
TOB KOPPO3UH METAUIOB (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATCPHU-
aJI0B), 0COOCHHOCTEH B3aMMOICHCTBUS OKCHAA KAaJBIUS W HATPUSA
¢ BOJOH (BO3MO’KHO MCIIOJIF30BAaHIE BUACOMATEPHAIIOB); HCCIEI0-
BaHUE CBOWCTB jKECTKOW BOJIBI; MIPOIECCa TOPEHHUS XKelie3a BKUCIIO-

pone (BO3MOKHO  WCIIONB30BAHWE  BUACOMATEPHAIIOB); MIPU3HAKOB

TMPOTEKAHNSA KaYCCTBEHHBIX peaKL[I/Iﬁ Ha MOHBI (MaFHHH, KaJblus, aJIOMAHNA,

nmaka, sxenesa(ll) u sxeneza(Ill), meau(Il)); Habmrone-

HUE ¥ OMUCAaHKE MPOLIECCOB OKpAIIMBAHUS IJITAMEHN MOHAMU Ha-
TpHsA, KaIus ¥ KaJIbIHs (BO3MOKHO HCTIOTIH30BAaHNE BHICOMAaTEPH-
aJIOB); UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMIHHUS
Y TUIPOKCHJA LIMHKA; PELIEHHE SKCIIEPUMEHTAIbHBIX 3a4a4 110 Te-
Me «BakHeHIe MeTalIbl U UX COCIUHCHUS.

Xumust 1 okpyatoLasi cpeaa

HoBrie MaTtepuralibl U TCXHOJIOTUH. BeHleCTBa 1 MaTe€pualibl B 110~
BCEIHEBHOM KM3HU YesioBeKa. XUMUs U 310poBbe. be3omnacHoe nc-
TIOJIF30BAHUE BEUICCTB U XUMHIUCCKUX peakiuii B ObITy. [lepBast mo-
MOILb [IPU XUMUYECKHUX 0XKOTrax U oTpaBiaeHUsIX. OCHOBBI 3KOJIOTH -

YECKOM  I'PaMOTHOCTH. XUMHYECKOE  3arpsi3HEHUE OKpYXKarollen

cpensbl (penenbHast TomycTumast KoHreHTpamus semects —I1/1K).
Ponb XxumMuu B penieHnn YKOJIOTHUECKUX MPoOIeM.

[IpupogHBIC HCTOYHHUKH YTIIEBOAOPOIOB (Yroib, MPUPOIHEIH ras3,
HE(Th), MPOJAYKTHI UX MEPEPAOOTKHU, UX POJIb B OBITY U MPOMBIIII-
JICHHOCTH.

XuMHAdecKuit OKCIICPUMCHT: H3Yy4YCHUC 06pa3u0B MaTepHralioB

(CTCI(.]'IO, CIIJIaBbl METAJJIOB, IMOJIMMCPHBIC MaTepI/IaHH).

Memnpep,meTH ble CBA3U

Peanu3anust MeXNpeMETHBIX CBSI3€H NIPU N3yYSHUH XHUMUH B 9
KJIacce OCYLIECTBIIACTCS Yepe3 HCII0Ib30BaHUEe KaK OOIIHUX ecTe-
CTBEHHO-HAYYHBIX MOHSATHH, TaK U TIOHITHUH, SIBIISIOIIUXCS] CUCTEM-
HBIMHM JIUISL OTAEIIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT OIIMKIIA.

OO0ure ecTeCTBEHHO-HAYYHBIC IOHATHS: HAy4IHBIHN (hakT, runore-
3a, 3aKOH, TEOpHs, aHAIU3, CHUHTE3, KIacCH(HKAIMs, IEePUOANY-
HOCTb, HaOJIOACHHE, JYKCIICPUMEHT, MOJEIMPOBAHHUE, M3MEpEHHE,
MO/I€JIb, SIBIICHNE, TAPHUKOBBII A3 (EKT, TEXHOIOTUs,MaTePHAIIBL.

®duznka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEWTPOH, HOH, HY-
KJIMJ, W30TOIIbI, PAJIMOAKTUBHOCTD, MOJIKYJIA, JJIEKTPUUECKHUH 3a-
PpsizL, TPOBOJHUKH, OIYIIPOBOJHUKH, TUIJIEKTPUKH, (POTOIIIEMEHT,

XUMWA. 8—9 knacchbl
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BEILIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSHUE BEILeCTBa, a3, pac-
TBOP, PACTBOPUMOCTB, KpHCTAJUINYECKask PEIIETKA, CIIJIaBbl, (H3H-
YeCKHe BEIMYMHBI, €AMHHUIIBI U3MEPEHUsI, KOCMHYECKOE POCTPaH-
CTBO, IUIAHETHI, 3BE3/1b61, COHIIE.

Buonorust: ¢porocunTes, aprxanue, Onocdepa, SKOCHCTEMA, MH-
HepalbHble YAOOPSHUs, MUKPOIJIEMEHThI, MaKPOJIEMEHTHI, ITUTa-
TEIbHBIC BEIECTBA.

T'eorpadust: atmocdepa, runpocdepa, MEHEPAIBI, TOPHBIEC TOPO-
JIbl, TIOJIE3HBIE UCKOTAeMble, TOIINBO, BOAHBIE PECYPCHI.
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IIVTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMS YYEBHOI'O IIPEAMETA
«XHUMMUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

M3yueHne XMMUU B OCHOBHOH IIIKOJIE HANIPaBJICHO Ha JOCTHIKE-
HHE 00y4JaloIUMHUCS JIMYHOCTHBIX, METANIPEMETHBIX W IIPEIMET-
HBIX Pe3yJIbTaTOB OCBOCHMS YUEOHOTO pEeIMETa.

JIn4yHOCTHBIE Pe3yabTATHI

JIn4HOCTHBIE PE3yJIbTaThl OCBOSHHMS IIPOrPaMMBbl OCHOBHOTO 00-
mero oOpa3oBaHUsI JOCTUTAIOTCS B X0J6 OOYUEHHSI XUMHH B CIIHH-
CTBE y4eOHOW M BOCITUTATEIBHON AesTeaIbHOCTH OpraHu3ainy B CO-
OTBETCTBHH C TPAIULMOHHBIMH POCCHHCKUMHUCOLUOKYIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMH B 00IIIECTBE
NpaBHJIaMH ¥ HOPMaMH TTIOBEJCHUS U CIIOCOOCTBYIOT IpoLieccam ca-
MOIIO3HAHHSI, CAMOPA3BUTHUS M COLHAIN3AIMN O0YUYarOIIXCsl.

JIM4HOCTHBIEC PE3yJIbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM
4HCJIE B YACTU!

nanI/IOTI/I‘-IeCKOFO BOCNnUTaHUA

1) EHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYYHOMY HACJIEJIMIO, IOHUMaHUs 3HAUEHUsI XU~
MHUYECKOW HAYKH B )KU3HU COBPEMEHHOTO O0IIECTBa, CIIOCOOHOCTH
BJIAJICTh JOCTOBEPHOI HH(pOPMAIIHEH O TIEPEIOBBIX JOCTIKCHUSIX U
OTKPBITUSIX MUPOBOM U OT€UECTBEHHON XUMHH, 3aMHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHHUAX 00 yCTPOHCTBE MUpa U 00IIeCTBA;

Fpam,anCKoro BOCNMUTaHUA

2) mpeACTaBIEHHUS O COIHATIBHBIX HOPMAaX U MPaBUIIAX MEXKIIUY-
HOCTHBIX OTHOIIIEHUH B KOJIJICKTUBC, KOMMyHHKaTPIBHOﬁ KOMIIC-
TEHTHOCTHU B OOIIIECTBEHHO TIOJIE3HOM, yueOHO-UCCIIeI0BATEIbCKOH,
TBOp‘IeCKOﬁ " Ipyrux Buaax A€ATCIIbHOCTU; TOTOBHOCTH K Pa3HO-
00pa3HOil COBMECTHOM JEATCIIEHOCTH IPH BHITIOTHCHUH YUCOHBIX,
MO03HABATENIbHBIX 33J1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEH-TOB,
CO3JIaHUH YYCOHBIX MPOEKTOB, CTPEMIICHHSI K B3aHMOIIOHIMA-HUIO H
B3aMMOIIOMOIIIX B IIPOLIECCE ITON YIeOHOH e TeTbHOCTH; TO-
TOBHOCTHU OLICHUBATH CBOE TMOBEJIEHUE U MOCTYIIKH CBOUX TOBapHU-

1116171 C IIO3HMIIUN HPABCTBCHHbBIX " MPaBOBbIX HOpM C y‘léTOM

OCO3HAHHUS MOCJIEACTBUM IOCTYIIKOB;

LleHHoCTM Hay4yHOro No3HaHus

3) MHPOBO33PCHUYCCKHX MPEICTABICHHUI O BEIIECTBE H XHUMUYe-
CKOM peaknni, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO
pa3Bu-

XUMWA. 8—9 knacchbl
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TUSI HAYKH M COCTABIISIIOIIMAX OCHOBY ISl IOHUMAHHMSI CYIIIHOCTH Ha-
YUHOI KapTHHBI MUPA; NPE/ICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHO-
CTSX Pa3BUTHSI MPUPOJIBI, B3aMMOCBS3SX YEJIOBEKA C MPUPOIHOM
CpeJIoi, O POJTH XMMHUU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeJIbHBIX MOTHBOB, HAMPABICHHBIX HA MOJYYCHHE HO-
BBIX 3HAHUI 110 XUMUHU, HEOOXOMMBIX JUIs OOBSICHCHHUS HAOrO1ae-
MBIX TPOLIECCOB U SIBJICHUIT;

5) no3HaBaTeIbHOM, MHPOPMALIMOHHOW U YUTATEIBCKOM KYJIBTY-
PbI, B TOM YHCIIE HABBIKOB CAMOCTOSTENILHOM PabOThI ¢ y4eOHBIMU
TEKCTaMH, CIIPABOYHOH JIUTEPATypPOH, JOCTYHBIMH TEXHUIECKUMU
cpeicTBaMU HHPOPMAIMOHHBIX TEXHOJIOTHH;

6) mHTepeca K 00YUCHHIO U TIO3HAHUIO, JTF0003HATEIBHOCTH, T0-
TOBHOCTH U CIIOCOOHOCTH K CaMOOOPa30BaHHUIO, TPOCKTHON U HCCIIe-
JIOBATEJIbCKOMU JICATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICH-
HOCTHU U YPOBHA O6y’~IeHI/IH B I[aﬂbHeﬁIlIeM;

dopMMpOBaHNA KyNbTypbl 300POBbS

7) 0CO3HaHMS LIEHHOCTH JKH3HHU, OTBETCTBEHHOTO OTHOLICHHS K
CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 37I0pOBBI 00pa3 KHU3HH, OCO3HA-
HHS [TOCJICACTBUI ¥ HETIPUSATHS BPEIHBIX MPUBBIUCK (ymoTpediie-
HUS QJIKOTOJIsI, HAPKOTHKOB, KypEeHHs1), HEOOX0IMMOCTH COOIII0Ie-
HHS TPaBIJI 0€30MaCHOCTH MPU 00paIeHNH ¢ XUMHUYECKUMH Bellle-
CTBaMU B OBITY M peabHOI XKU3HH;

TpynoBoro BocnmTaHns

8) mHTEepeca K MPaKTHIECKOMY U3yUSHHIO Mpodeccruii U Tpyaa pas-
JIMYHOTO POJa, YBAXKCHUE K TPYLY U pe3yabTaTaM TPYAOBOU JCSTEIb-
HOCTH, B TOM YHCJIC Ha OCHOBE MMPUMEHECHHS IPEAMETHBIX 3HAHUH 110
XUMHH, OCO3HAaHHOTO BRIOOpA MHANBUAYAIBHONW TPACKTOPUH MPOIOII-
JKeHHS 00pa30BaHMs ¢ YIETOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHO-
CTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCTICITHOM
npodeccroHalIbHOI eITeIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX yMe-
HHI; TOTOBHOCTb a/IalITHPOBATHCS B IPO(hecCHoHaIbHOMCpeIE;

OKOorMyeckoro BocnmuTaHus

9) 9KOJIOrMYECcKH IeJIecO00pPa3HOro OTHOIICHHMS K TIPUPOJE KaKk
HNCTOYHUKY XNU3HU HA 3CMHC, OCHOBe €é CymeCTBOBaHUA, IMOHUMA-
HUS IEHHOCTH 3/I0POBOTO M 6€30I1acCHOTO 00pa3a KU3HH, OTBETCTBEH-
HOTO OTHOIIEHNS K COOCTBEHHOMY (hM3NYIECKOMY U IICHXUIECKOMY
3JI0POBBIO, OCO3HAHMSI IEGHHOCTH COOJIIOCHUSI PABHII 0€3011aCHOTO
MOBE/ICHHS TIPH PadOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX, YIPO-
JKAIOLIMX 3/I0POBBIO U JKU3HH JIIOJIEH;
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10) criocoGHOCTH MPUMEHSITH 3HAHMS, [10JIy4aeMble IPU H3yye-
HHMU XMMHH, U PEIeHUs 3a/1a4, CBS3aHHBIX C OKPY)KaroLlel 1pu-
POZIHOM cpenoH, MOBBILIEHUS YPOBHS 3KOJOTUUYECKON KYJIbTYpBI,
OCO3HaHMS TJ00aIbHOTO XapaKTepa IKOJIOTHYECKHUX MTPoOIeM U Imy-
Tel MX PEIIEeHUs HOCPEICTBOM METOIOB XUMHUH;

11) 9KOJIOTUYECKOTO MBILUICHHUS, YMEHHS PyKOBOJCTBOBATHCSIUM
B TI03HABATEIbHOW, KOMMYHUKAaTHBHOW M COI[aIbHOWIIPAKTHKE.

MeTanpeaMeTHbIe pe3yabTaThl

B cocraBe MeTanpeMEeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYUMbIC
11t GOPMHUPOBAHUSI MEPOBO33PEHHUSI OOIICHAYYHbIC TIOHATHS (3a-
KOH, TEOPHsI, IPUHIIKII, TUIIOTE3a, (PaKT, CHCTEMa, IIPOLIECC, IKCIIe-
PHMEHT H JIp.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYIHBIX
y4eOHBIX IPEeIMETax U MO3BOJISIIOT Ha OCHOBE 3HAHUI U3 9TUX MpPe[-
METOB (POPMUPOBATH IIPEACTABICHHE O IIEIIOCTHOW HAYYHON KapTH-
HE MUPa, U YHUBEPCAJIbHBIC YaeOHbIC ACHCTBUS (I03HABATEIBHBIC,
KOMMYHUKATHUBHBIE, PETyJISITUBHBIE), KOTOPbIE 00eCceYnBatThop-
MHPOBaHHE TOTOBHOCTH K CAMOCTOSTEIBHOMY IUIAHUPOBAHHIO
OCYILECTBICHHUIO Y4EOHOI ASSITEIBHOCTH.

MeranpeaMeTHBIC Pe3yIbTaThl OCBOCHHS 00pPa30BaTeNbHOM MPo-
rpaMMBbI [0 XUMHUH OTPAXKAIOT OBJIA/ICHHE YHHBEPCAIBHBIMU MO3HA-
BATCJIbHBIMH JCHCTBHSAMU, B TOM YHCIIC:

BasoBbiMUM nornyecknmn JencTBUsAMIn

1 ) YMEHUEM HCIIOJIB30BATh HpI/IéMH JIOTU4YECCKOIro MBIIIJICHUA

MIPY OCBOCHMH 3HAHUI: PACKPHIBATh CMBICIT XUMUYECKHUX MOHITHH (BBIICTATH

UX XapaKTepHbIE IPU3HAKHU, YCTaHABIMBATH B3aUMO-

CBSI3b C IPYTUMH MOHIATHUSMH), UCTIOJIB30BaTh MOHATHUS JUII 00BsIC-

HEHUSI OTICNBbHBIX  (PAKTOB W SIBIICHMH; BBIOMpAaTh  OCHOBAaHUS
KPHUTEPHH /TSI KJIacCHU(PUKAIIMN XUMUYECKUX BELIECTB U XUMUYe-

u

CKHX peammﬁ; yCTaHaBJINBATH MPUYIUHHO-CJICICTBCHHBIC CBs3U

MEXTy 00bEKTaMU U3Y4YCHHUS; CTPOUTH JIOTHUECKUE PACCYKICHUS
(MHIYKTHUBHBIC, IeAYKTUBHEIC, [T0 AHAJIOTHH); I€JaTh BBIBOJBI U 3a-
KIIFOUEHUS;

2) yMeHHEM NPUMEHATH B MPOIECCE O3HAHUS MOHATHSA (TIpesI-
METHBIE U METAIpeMETHbIE), CHMBOJIMYECKHE (3HAKOBbIE) MOJICIIH,
UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BLIBAThH HIMPOKO IPUMEHSIEMbIE
B XHMHUH MOJICJTbHBIC MIPECTABICHNS — XUMHYECKHH 3HAK (CHMBOI
3JIeMEeHTa), XUMHU4ecKast (hopMysia U ypaBHEHNE XUMHUIECKON peak-
IIMM — TIPU PEeLICHNH y4eOHO-TT03HaBATEIbHBIX 33/1a4; C YUETOM
STHX MOJAETBHBIX IPEACTABICHUH BBIBIATE H XapaKTePU30BaTh Cy-
[IECTBEHHBIE MTPU3HAKHA N3y4aeMBIX 00BEKTOB — XUMHUYECKHX Be-
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IIECTB U XMMHUYECKUX PEAKIM; BBIABIATE OOIINE 3aKOHOMEPHO-CTH,
NPUYUHHO-CJIC/ICTBEHHBIE CBSI3U U IIPOTHBOPEUUS B U3y4aeMBbIX

npoueccax M SBICHUSX; npeaiarath  KPUTEPHM  JUISl BBISIBICHHS
9THX 3aKOHOMEPHOCTEH M IIPOTUBOPEUHIA; CAMOCTOSATEIEHO BBIOH-

patb cnoco0 pemreHus y9eOHOH 3amaun (CpaBHUBATH HECKOIHKOBA-
PHAHTOB PELICHUs, BEIOMPATh HanboJee MOIXOAAMUI ¢ yu&ToM ca-
MOCTOSITEJIEHO BBIZCICHHBIX KPUTEPHEB);

BasoBbIMK UccrieaoBaTeNbCKUMU AENCTBUAMMI

3) yMeHHEM HCIOJIb30BaTh MOCTaBICHHBIE BOIPOCHI B KAYECTBE
MHCTPYMEHTA ITO3HAHUs, a TAK)KE B KAUECTBE OCHOBBI I (POPMHU-
POBaHMS THUMOTE3bI IO IPOBEPKE NMPABMIBHOCTH BBICKA3bIBAEMBIX
CYKICHMUI;

4) npuoOpeTeHne OTbITa 110 IIAHUPOBAHHIO, OPTaHU3aLUH U IIPO-
BE/ICHUIO YICHUUECKHUX HKCIIEPUMEHTOB: YMEHNE HAOM01aTh 3a X0-
JIOM TIPOIIECcca, CaMOCTOSTENBHO IPOTHO3UPOBATh €0 Pe3yIbTaT,
(dhopmynpoBaTh 0000ILICHUS U BBIBOBI 110 PE3yJIbTaTaM IPOBEAEH-
HOTO OTIBITA, NCCIEOBAHMS, COCTABILITE OTYET O MPOICIAaHHON pa-
oore;

PaboTol ¢ nHdopmavrmen

5) ymeHHeM BBIOMpaTh, aHATM3UPOBATh M HHTEPIPETHPOBATH UH-
(hopMarHro pa3IMIHBIX BHIOB U (DOPM TIPEICTABICHHS, TIOTyYae-
MYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJIApHAS JUTEpATypa XH-
MHYECKOTO COJIepXkKaHMUs, CIIPpaBOYHbIe ocoOus, pecypcsl HTepHe-
Ta); KPUTHYCCKH OIICHUBATH ITPOTHBOPECUMBYIO M HEAOCTOBEPHYIO
WHPOPMALIHIO;

6) yMEHHEM NPUMEHSTh Pa3INYHbIE METO/IBI U 3aIPOCHI MIPU TO-
HCKE B 0TOOpe WHPOPMALINU U COOTBETCTBYIOIINX JTaHHBIX, HEOOXO0-
JUMBIX JJIs1 BBITIOJTHEHHUS Y9eOHBIX W TIO3HABATEIBHBIX 33124 OIpe-
JIETIEHHOTO THIIA; IPUOOPETEHUE OMBITA B 00JACTH MCIIOJIb30BAHHUS
MH()OPMAMOHHO-KOMMYHHUKAaTHBHBIX TEXHOJIOTHI, OBJIaJICHUE
KYJIb TYpOIl aKTHBHOTO MCIIOJIb30BAHUS PA3INIHBIX TOUCKOBBIX CH-
CTEeM; CaMOCTOSATEIIFHO BRIOMPATh ONTHUMAIBHYIO (DOPMY MTPECTaB-
JeHns WHPOPMAMK W WUTIOCTPUPOBATH pemaemple  3amadd  He-
CJIOKHBIMU CXEMaMH, TiarpaMMaMH, IpyruMH popMamu rpaduku
U X KOMOMHAIHSIMHY;

7) yMEeHHEM HCIOJIb30BaTh U AaHATTM3UPOBATH B Mpollecce yIeOHOM
U CCIIeJIOBATEIIbCKOM AesTeIbHOCTH NHPOPMAIIHIO O BIUSIHAH IIPO-
MBIIIIEHHOCTH, CEJIbCKOI0 XO35HCTBA U TPAHCIIOPTAa HA COCTOSIHUE
OKpY’Karollel IpUPOJTHON Cpebl;
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YHMBepcan bHbIMW KOMMYHUKATUBHbIMU OencTemsmmn

8) ymeHuem 3a7aBaTh BOIIPOCHI (B XOJI€ IUAJOra W/MIIN JTUCKYC-

CHH) TIO CYIIECTBY 00CYX/TaeMOi TeMBI, (HOPMYITHPOBATH CBOU TIPEI-
JI0’KEHHsI OTHOCUTEIILHO BBIIOJHEHUS MIPEATIOKEHHOI 3a1a4;

9) nproOpeTeHne ONbITa MPE3CHTAINN PE3YIILTATOB BBITOIHECHHS
XIMHYECKOTO dSKCIIepuMeHTa (J1abopaTOpHOTO OmbITa, JabopaTop-

HOHM padOTHI 10 UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEK-
Ta);

10) 3anHTEpECOBaHHOCTH B COBMECTHOI CO CBEPCTHHKAMH IT03HA-
BaTEJIbHOU M UCCIIE0BATEIbCKON IS TEIbHOCTH PU PELICHUH BO3-
HHUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX WHTEPECOB M COTJIA-COBAHUS

nosuiuii  (oOCykaeHusi,  0OMEH MHEHHSIMH, «MO3TOBBIE
IITYPMBI»,  KOOPJIUHALHS COBMECTHBIX  JICHCTBHI,  OIpejaenecHue
KPHUTEPHEB IO OIIEHKE Ka4eCTBA BBITOIHEHHOM paboTHI | /Ip.);

YHMBepcan bHbIMWU PETYNATUBHBbIMA OEeNCTBUSMU

11) ymeHHeM caMOCTOSATEIBHO ONPEACISATh 1eNU ASSITeTbHOCTH,
TUIAaHWPOBATH, OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXO/IH-
MOCTH KOPPEKTHPOBATh CBOIO JIEATEIILHOCTh, BEIOMpATh Hanboee
3¢ (eKTHBHBIC CITOCOOBI peIIeHHs YIeOHBIX U MTO3HABATEIEHBIX3a-
Jlad, CaMOCTOSATENIBHO COCTaBIIATh  HJIU KOPPEKTHUPOBATH npezio-
JKEHHBII aJITOPUTM JE€HCTBUMN IIPYU BBIIIOJHEHUM 3alaHUI C YUETOM IOJIyUEHUS
HOBBIX 3HaHHUH 00 M3y9aeMbIX 00bEKTaX — BEIIECTBAX
U PEaKIHsIX; OLEHUBATh COOTBETCTBHE MOTYUYESHHOTO pe3yabTara 3a-
SIBIICHHOM 1ICJIH;

12) ymeHneM UCTIONB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpeI-
JlaraeMble B yCIOBHH 3a/laHAH.

IIpeameTHbIE pe3yabTaThI

B cocTaBe npeaMeTHbIX pe3yIbTaToB [0 OCBOCHHIO 00s3aTENbHO-
TO COJIepKaHUs, YCTAHOBJICHHOTO JAaHHOU pabovei mpo-
IpaMMOM, BBIICJISIIOT: OCBOCHHBIE 00yJaIOIMMICS HayYHbIE 3HA-
HUS, YMEHUS U CTIOCOOBI IEHCTBUH, criennuIecKue st IpeaMeT-
HOH 00acTh «XUMUS», BUBI JESITEIHLHOCTH I10 MOJTYYSHHIO HOBOTO
3HaHMS, €ro HHTEPIIPETalnuy, TPeoOpa3oBaHNIO U TPUMEHEHUIO B
Ppa3IMYHbIX y‘[e6HI:-IX " HOBBIX CUTyalusAX.

[IpeameTHbIe pe3ynbTaThl MPEJICTABIEHBI 10 rojgaM OOy4eHHs U
OTpPaXaloT C(HOPMHUPOBAHHOCTH Yy OOYYAIOUIMXCS CIECTYIONNX YyMe-
HUU:
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8 KIIACC

1) packpwisams cmbici OCHOBHBIX XMMUYCCKUX HOHATHI: aTOM,
MOJIEKyJIa, XUMHUIECKHUI JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE Be-
IIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAS ), BAICHTHOCTb, OT-
HOCUTEJIbHAsI aTOMHas U MOJIEKYJISIpHasi Macca, KOJIM4eCTBO Bellle-
CTBa, MOJIb, MOJISIPHAs! Macca, MaccOBast 10JISl XUMHUYECKOTO 3Jie-
MEHTa B COCAWHCHUH, MOJISIPHBIN 00bEM, OKcHA,  KHCIOTa,
OCHOBaHHE, COJIb, JEKTPOOTPUIATEIHHOCTD, CTEIICHb OKHUCIICHH,
XMMHUUECKasl peaKiysl, KIacCU(PHUKALMS PeaKIMii: peaKny COean-
HEHUS, PeaKIM1 pa3JIoKEeHUS], PEaKIM1 3aMEIIeHH s, PEaKIIuK 00-
MeHa, K30~ ¥ SHAOTCPMHUUECKUE PEAKIINU; TETIIOBOH AP PEKT peax-
IIUH; SIIPO aTOMa, SJIEKTPOHHBIN CII0If aTOMa, aTOMHAsi OpOUTAIIb,
paauyc aToMa, XUMUYECKast CBSI3b, MOJSPHAS M HETIOJSIPHAsT KOBa-
JICHTHAS CBSA3b, HOHHASI CBSI3b, NOH, KATHOH, aHNOH, PACTBOP, MaC-
coBas JI0JIA BellecTBa (MPOIEHTHAsI KOHIICHTPAINs) B PACTBOPE;
2) unntocmpuposanms B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX T10-
HATHH (CM. 1. 1) ¥ IPUMEHSTH 9TH MOHATHS IIPH ONMCAHUU BEIIECTB
U MX IIPEBPaLICHUI;
3) ucnonvzosams XUMHUYECKYI0 ~ CHMBOJIMKY AL  COCTaBIICHUS
(hopMyJT BEIIECTB 1 YPAaBHEHUI XUMHUECKUX PEAKIIHI;
4) onpedensmp BaJEHTHOCTh ATOMOB JJICMCHTOB B OMHAPHBIX COE-
JTUHEHUSX; CTETIEHb OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COCINHEHHU-
AX; MPUHAIIESKHOCTD BEIIECTB K ONpPEeIEHHOMY KIIaccy COoeiHe-
HUH 110 opMynam; BUI XUMHUUECKOI CBSI3M (KOBAJICHTHAS M MOH-HAs)
B HEOPTraHUYECKUX COCINHECHUSX;
5) packpwisams cmvicn lepuoanueckoro 3akona J[. . Menzere-
€Ba: IEMOHCTPUPOBATh MOHUMAaHHUE MEPUOJUUECKON 3aBUCHMOCTH
CBOMCTB XUMHYECKHUX JIEMEHTOB OT X INoJokeHus B [lepnomiye-
CKOM cHcTeMe; 3aKOHOB COXPAHEHUS] MAaCCHI BEIIECTB, MOCTOSHCTBA
cocTaBa, aTOMHO-MOJIEKYJISIPHOTO YIeHHs, 3aKOHA ABOTaIpO; onu-
cvisamy u xapakmepuzosams Tabnnunyio popmy Ileproanueckoit
CUCTEMBbI XMMUYECKUX JIEMEHTOB: pa3anyaTh NOHATHUS «TJIaBHAs
noarpynna (A-rpymnma)y» u «nobounas noarpymnmna (b-rpymma)»,ma-
aple W OONbIIME  TEPHONBl;  coomuocums  OOO3HAUEHMS,  KOTOpBIE
umerotcs B Tabmmne «[lepronuueckas cucteMa XMMHUYECKHX dJIe-
MeHTOB /[]. 1. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPO-
€HHSI aTOMOB XMUMHUYECKHX AJIEMEHTOB (COCTaB ¥ 3aps] s/pa, od1ee
YHCIIO JIEKTPOHOB U PacIpe/ieieH e UX 110 AIICKTPOHHBIM CJIOSIM);
6) rkaaccudpuyuposamo XAMHYECKHE  JJIEMEHTHl;,  HEeOpraHHudYe-
CKHE BEIIECTBA; XUMHUYECKHE PEAKIINH (10 YHCITY M COCTaBy y4a-CTBYIONIHX
B PEaKIINH BEIIECTB, 110 TEIUIOBOMY YD PEKTy);
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7) xapaxmepuzoeams (onucvieams) O0IIHE XAMUIECKUE CBOM-
CTBa BEIIIECTB PA3JIMYHBIX KJIACCOB, IOJATBEPIKIasi ONTMCAHUE TTPUME-
paMu MOJIEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOIIMX XUMUYECKHUX
peaxkuuii;

8) npoenoszuposams CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka-
4eCTBEHHOT'0 COCTaBa; KCIOJIb30BaTh 00OpyAoBaHue «Toyka pocTa»

9) evruuciamo OTHOCHUTEJIBHYIO  MOJICKYJISIPHYIO U MOJISIPHYIO
Macchl BEILIECTB; MACCOBYIO JIOJIO XMMHUYECKOTO 3JieMeHTa 1o (op-myie
COEIMHEHUSI; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; IIPOBO-

JUTH pacdEThl 0 YPAaBHEHUIO XUMUUECKOI PEeaKIiy;

10) npumernsims OCHOBHBIC OTIEPAIINH MBICIUTEIBHOM ACSATEIBHO-

CTH — aHaJu3 U CUHTE3, CpaBHEHHE, 0000IIeHUE, CUCTEMATU3AIHUIO,
KJ1acCH(MKAIHIO, BBISIBICHUE TPUYNHHO-CIICACTBEHHBIX CBSI3eH —
JUISL I3YYESHHsI CBOICTB BEILIECTB U XMMHUYECKUX peaKIuii; ecte-
CTBEHHO-HAYYHbIC METO/bI T03HAHUsI — HAOJIIOJICHUE, U3MEPEHUE,
MO/JICIUPOBAHNE, IKCIIEPUMEHT (peanbHbIi U MBICIICHHBIH);

11) credosams npaBuUIaM MOJIB30BAHUS XUMUIECKOU TTOCYI0M
nabopaTopHBIM 000pYyIOBAaHUEM, a TAKXKEe TIPaBUIIaM O0paIeHUs
C BEIIECTBAMH B COOTBETCTBHHU C HHCTPYKIMSMHU O BBITTIOJHEHNIO
Ta00PATOPHBIX XHMUUYECKHUX OTIBITOB MO TTOJYIEHUIO U COOMPAHHIO
ra3000pa3HbIX BEUIECTB (BOJOPOIA U KHCIOPOJIa), IPUTOTOBICHHIO
PacTBOPOB ¢ OIPeIEIEHHON MacCOBOM /10JIel pacTBOPEHHOTO Bellle-

CTBA; INIAHUPOBATH U IIPOBOJUTH XUMUYECKUE AKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB LIEJIOYEH U KHCIIOT C ITOMOIIBIO HHJIUKA-
TOpOB (JTakMyc, peHoN(TATCHH, METHIIOPAHK H Jp.),C UCIIOIH30BAaHHEM
O6opynoBaHua «Touka Pocta»

9 KNACC

1) packpwisams cmbici OCHOBHBIX XMMHUYECKUX MOHSITHIA: XHMH-
YeCKUil 2IEMEHT, aTOM, MOJIEKYJ1a, MOH, KATUOH, aHUOH, IIPOCTOE
BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEGHTHOCT, JIEKTPOOTPULIATEIIb-
HOCTB, CTETICHb OKHUCIICHUS, XUMUYIECKast PEaKIns, XUMHIEeCKast
CBSI3b, TEIUIOBOH YP(PEKT peaKknu, MOJIb, MOJIAPHBIH 00BEM, pac-
TBOP; AJIEKTPOJIUTHI, HEAIEKTPOIIUTHI, NEKTPOIUTHIECKAS JUCCO-
[Uanys, peaknud HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUUYECKOE
paBHOBecHE, 00paTUMbIe U HEOOPATUMBIE PEAKINN, OKHCIUTEIh-
HO-BOCCTaHOBUTEIILHBIE peakiuy,  OKHCIUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBIICHHE, AJUIOTPOTHS, aM(pOTEPHOCTh, XUMHU-
yecKast CBS3b (KOBAJICHTHAS, HOHHAS, METAJUITMYECKas), KpUCTAII-
JYecKasi pemeéTKa, KOppo3Hus METaUIOB, CIUIABBI; CKOPOCTh XUMHU-
YeCcKOH peakiuu, mpeaensHo poryctiuMas konenTpanus (ITJ1K)
BEILIECTBA;
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2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX T10-
HATUH (CM. 1. 1) N IPUMEHSTH STH TOHATHUS [IPU OIMCAHUU BEIIECTB
U UX NPEBpaICHNH;

3) ucnonvzosamo XMMHUUYECKYI0 ~ CHUMBOJIMKY  JJIsI  COCTaBIICHUS
(hopMyJ1 BELIECTB U YPaBHEHU I XMMHUUECKHX PEAKIHI;

4) onpedensimeb BAICHTHOCTD M CTCIICHb OKUCIICHIUS X UMHIECKIAX
9JIEMEHTOB B COCAMHEHUSX PA3IMYHOTO COCTABA; NPUHAJIC)KHOCTh
BEILIECTB K ONpeJIeIEHHOMY KJIacCy COSUHEHHH 110 (hopMyIiam; BUJ
XUMHYECKOI CBSI3M (KOBaJICHTHAs, HOHHAS, METAJLINYECKasi) B He-
OPraHMYeCKUX COSIUHCHMSAX; 3apsi] HOHA 10 XUMHYECKOH popmy-

JIe; XapakTep cpe/bl B BOJHBIX PaCTBOpaxX HEOPraHWYECKUX COEJIH-
HEHUH, TUIl KPUCTAIUIMYECKOHN pEeIETKY KOHKPETHOTOBEIIECTBA;

5) packpwisams cuvicn lepuoanueckoro 3akona J[. . Menzere-
€Ba M JICMOHCTPHPOBATH €r0 IIOHUMAHHUE: ONUCHIBAMb U XAPAKIe-
puzosamsb TabauHy0 Gopmy [leproaudeckoil CHCTEMbI XUMHYE-

CKMX  OJICMEHTOB:  pas3JiM4yath NOHATHA  «IJIAaBHAsT  HOATPYIIIA
(A-rpynna)» un «nobounas noarpynna (b-rpynmna)», mansie n00Jb-

HIKE NEPUOIbL; COOMHOCUMb 0003HAUYCHHSI, KOTOPbIE HMEIOTCS B Iie-
pHOIMUECKOl TabuIe, C YUCIIOBBIMU XapaKTePUCTHKaMH CTpoOe-

HHS AaTOMOB XHUMHYECKHX DJIEMEHTOB (COCTaB M 3apsix siapa, oouiee

YHCIIO 3JIEKTPOHOB U PACIPEIeICHHE UX 10 AJICKTPOHHBIM CIIOSIM);
00bsCHAMb 001IKE 3aKOHOMEPHOCTH B U3MEHEHNHU CBOWCTB DJIEMEH-

TOB M UX COEIMHEHHH B Ipe/ieiax MaJIbIX MEPUOJIOB U TJIaBHBIX MO/1-

TPYIII ¢ Y4ETOM CTPOCHHS HX aTOMOB;

6) xnaccughuyuposams XUMHYECKHE  DJIEMEHTHI,  HeopraHude-
CKHE BEILIECTBA; XUMUYECKHE PeaKIny (110 YUCIY U COCTaBY yda-CTBYHOLINX
B PEaKIMHU BEILECTB, 110 TEIUIOBOMY 3 (BEKTy, 10 u3Me-

HEHUIO CTereHel OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (onucwieams) o0IKE U crieluduIecKue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECCTB, MOATBEPIK-

Jiasi ONMCAaHKUe MPUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKHUX PEaKIHi;

8) cocmasnams ypaBHEHHS JNEKTPOIUTHUECKON TUCCOLMALINH
KHUCJIOT, IIEJI0YCH 1 COJIel; TIOJIHBIC M COKpAIIEHHbBIE YpaBHEHNUS pe-
aKIM{ MOHHOT'O OOMEHA; YpaBHEHHUS PEaKLIUH, ITOITBEPIKAAIOIINX
CYIIECTBOBAHNE T€HETHYECKON CBSA3H MEX/y BEIIECTBAMHU Pa3jIny-

HBIX KJIACCOB;

9) packpvisams ~ CyNIHOCTh  OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii TOCPEICTBOM COCTABIICHHSI AIEKTPOHHOTO OaliaHca 3THX
peakuuii;

10) npoerosuposams CBOWCTBA BEIECTB B 3aBUCHMOCTH OT HX
CTPOCHHSI; BOBMOXKHOCTH TPOTEKAHUsSI XUMHUYECKHUX IIPEBpaICHUH
B Pa3JINYHBIX YCIIOBHSAX;
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11) evluucasams OTHOCUTEIBHYIO MOJICKYIISAPHYIO M MOJSIPHYIO
MaccChl BEIECTB; MACCOBYIO JOJII0 XUMHYECKOT'0 3JIeMEHTa 110 (op-
MyJle COSIMHEHHS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IIPOBO-
JIUTH pacy€Thl 10 YPAaBHEHUIO XMMHUUECKOI PeaKIiy;

12) cnedosams mpaBuIaM MOJIB30BAHUSI XUMHUYECKO# TIOCYI0H U
J1a00paTOPHBIM 000PY/I0BaHNEM, @ TAKKE MPABMUIIAM 00paIeH s
C BCIIECTBAMH B COOTBETCTBHH C HMHCTPYKLUHMSMH IO BBINOJHEHHUIO
Ja0OPaTOPHBIX XUMHYECKUX OIIBITOB [0 TIOJYYCHUIO W COOMpPAHHIO
ra3000pa3HbIX BEUIECTB (aMMHaKa U YIJIEKUCIIOTO rasa);

13) nposooums peakuuu, MOATBEPIKAAIONINE KAYSCTBCHHBIH CO-
CTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHJI-
Opomun-, noaua-, kapooHar-, pocar-, cuMKar-, cyibhar-, ri-
JPOKCHI-UOHBI, KATHOHBI aMMOHHMS M HOHBI H3y4YCHHBIX METAJUIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUUECKHXBEIIECTB;

14) npumensms OCHOBHBIC OTIEPAIIUH MBICITUTEIBHOM ACSITENIBHO-CTH
— aHaJM3 ¥ CHHTE3, CPaBHEHHE, 0000IIEeHNEe, CHCTEMATU3ALHIO,

BEISIBIICHWE  TPUYWHHO-CIICJICTBEHHBIX CBs3e — I U3y4YCHHSA
CBOICTB BEIIECTB M XUMHUYECKUX PEAKINIl; €CTECTBEHHO-HAYUYHbIC METO/IbI
[MO3HAHHUS — HaOmoJeHre, HW3MEpeHHue, MOJACITUPOBaHUE,

9KCIIEPUMEHT (peasbHBINM 1 MBICJIEHHBIN) MCMONb3yA o6opyaoBaHue
«Toyka PocTta».

XUMWA. 8—9 knacchbl 27



TEMATHYECKOE

IMJIAHUPOBAHME Bcero 136 4, 13 Hux

7 4 — pe3epBHOE Bpemsi
8 KJIACC

(2 4 B Hegento, Bcero 68 4, N3 HUX 3 4 — pe3epBHOE BpPeEMS)

TeMbl,
packpbiBaloLwwme AaHHbIN
pasgen nporpammel,
M KONMYeCTBO 4acoB,
oTBOAUMOE Ha UX n3lyyeHue

Tema 1. Xumus — BaxkHasi
o6nactb ecTecTBO3HaHUs
7] npakTUyYecKomn
OeATeNIbHO-CTU YenoBeka
(5 )

OcHoBHoOe copepxaHue

OcHoOBHbIe BUAbI
neATenbLHOCTU
obGyyvarowumxcs

Pasznen 1. [lepBonavanbubie Xumuyeckue noustus (20 u)

[Ipenmer xumuu. Posib XUMuUu B XKU3HU
YyesloBeKa. XUMHUS B CUCTEME HayK.
MeTopI MO3HAHUS B XHMHH.

Tena n BemecrBa. Pusnyeckue cBoicTBa
BEIIECTB. ArperatHoe coOCTOsIHUE
BeIlecTB. YHCThIe BelecTBa U CMECH.
Crioco0sl paszaeneHus cmeceit. usmye-
CKHe ¥ XuMuIeckue spieHus. [Ipusna-ku
U YCJIOBUS IPOTEKAHUS XUMHUYECKUX
peaxuuii.

3HaKOMCTBO C IpaBHIIaMH O€30MaCHOCTH
¥ puéMaMu pabOThl B XUMUYECKOM
naboparopuu.

HdemoHcTpauum

1. JlaboparopHoe 00opymoBaHHE.

2. PaznnyHble BUIBIXUMUYECKON
HOCYIBL.

6 PackpbIBaTh CMBICIT H3y4aeMbIX
TOHSTHH.

6 PackpeiBaTh poJIb XUMHHU B IPUPOJIE U
JKU3HH YeJIOBeKa, e€ CBS3b C JIPYTHUMH
HayKaMH.

6 Pa3zmuarh 4yMCThIC BENIECTBA U CMECH;
OJIHOPOJIHBIE U HEOJHOPOHBIE CMECH.

6 Paznnyare Gpusnyeckre 1 XuMHYECKHE
SIBJICHUSL.

6 OnpenenaTh MPU3HAKA XUMUYIECKUX
peakuuii ¥ yCIOBHSA UX MPOTEKaHMUS.

6 CieoBaTh MpaBUIIaM ITOJIH30BAHUS
XHUMHUYECKOU TTIOCY0H 1 TabopaToOpHBIM
000pyI0BaHHUEM, a TAKIKE IPABUIIAM
oOpalieHust ¢ XMMUIECKUMH Bellle-
CTBaMH B COOTBETCTBUH C MHCTPYKIIHS-
MH 10 BBITTOJHEHHUIO MPAKTHYECKUX
pabor.




Tema 2. BewecTtBa
M XMMUYECKUEe peaKkuumn
(15 1)

3. O0pasubl BEIIECTB.

4. CriocoOsl pazaeneHus cMecen(puib-
TPOBaHHE, BHITIAPUBAHUE, TUCTHILIS-
w1, XpoMarorpadus).
JNlaGopaTopHble u npakTUyeckue
paboTbl

Jlabopamophvie onvimoi:

Onwucanne GU3MIECKUX CBOWCTBBEIIECTB.

PaszieneHue cMecH ¢ MOMOLIBIO MarHUTA.
Tpakmuyeckue pabomui:

Ne 1. IIpaBuna paboTeI B 1a00paTOPUU U
npUEMBI 00paIeHNs ¢ Ta00PaTOPHBIM
000pyI0OBaHUEM.

Ne 2. Paznenenue cMmeceil (Ha mpumepe
OYHUCTKHU TIOBApECHHOM COJIN)

ATOMBI M MOJIEKYJIBI. XUMUYECKHE
JJIEMEHTBI. 3HaKH (CHMBOJIBI) XUMHYeE-
CKHUX 3JIeMeHTOB. [IpocThle U ciiokHbIE
BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE
yUCHHE.

Xumnueckast popmyna. BagentHocTb
ATOMOB XUMHYECKHX HJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTs. OTHOCH-
TeNbHAs aTOMHast Macca. OTHOCHTENNbHAS
MoJieKyIsipHas Macca. MaccoBast 10714
XUMHYECKOTO JIEMEHTa B COCTMHEHUM.
duznyeckrue 1 XUMHYECKHE SIBICHUS.
Xumnueckas peaxuust. [Tpusnaxku

1 YCIIOBUS MIPOTEKAHUS XMMUYECKUX
peaxunii. XuMu4eckue ypaBHEHUs.

6 [ImanupoBaTh U MPOBOANTH XUMHUUE-
CKHI KCIIEPUMEHT MO M3yYEHHUIO U
OINMUCaHMIO (PU3NUECKUX CBOWCTB
BEIIECTB, CIIOCOO0B pa3/ieieHus cMeceil
BEIL[ECTB.

6 cronb30BaTh NpHU BHINOTHEHUHU yueO
HBIX 33/IaHUH U B ITpoLiecce
HCCIIeI0BATENIbCKON IESITENbHOCTH
HAYYHO-TIOMYIISIPHYIO TUTEPATYPY
XUMUYECKOr0 COJeprKaHMsl, CIIPpaBOy-
HbIE MaTepHalbl, pecypchl ViHTepHeTa.

6 BoicTpauBaTh pa3BEpHYThIE TUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
HHGOPMAIHIO U3 YIeOHNKA U CIIPaBOY-
HBIX MaTE€PHaJIOB, IPAMOTHO HCIIOIb30-
BaTh U3yYCHHBIN IOHATUNHBIN annapaT
Kypca XUMHH

6 IIpuMeHATb eCTeCTBEHHO-HAyYHbIC
METO/1bl IO3HAHUS (B TOM YHCIIe
HaOII0IeHNe, MOJISTIPOBAHHUE, YKCIIe-
PHMEHT) ¥ OCHOBHBIE OIepaIiiu
MBICIIUTEILHON JIeITeTbHOCTH (CpaBHe-
HHe, KJIacCUpUKAIMs) ISl U3yICHHS
BEIIECTB U XUMUYECKUX PEAKIUH.

6 PackpbIBaTh CMBICII U3y4aeMBbIX
HOHATUH U 32aKOHOB U MPUMEHSTb 3TH
MOHATHS IPU OIIMCAHUU CBOICTB
BEILECTB U UX IIPEBPALICHUMH.

6 Paznmuuath pu3HUYeCKHe 1 XUMUYECKHE
SIBJICHNS1, OOBSCHSTH UX CYIIHOCTB C
TOYKHU 3PEHUS aTOMHO-MOJICKYJIIPHOTO
YUEHHUS.




Ipooonsicenue maon.

TeMbl,
packpbiBalowwme AaHHbIN
pasgen nporpammbl,

M KOJIM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe cogepXxaHue

Turel XUMHYECKHUX peakuuii (coean He-

HUSL, PA3NIOKEHUs, 3aMELICHNUs, 0OMEHa).

3aKOH COXpaHEHHUS MAcChl BEIIECTB.
M. B. JIoMOHOCOB — y4Y&HBIH-IHIUKIIO-
ME/THCT.

HOemoHcTpauumn

Odusnyeckue sSBICHUS (pacTHpaHUe
caxapa B CTYIIKE, KUTICHUC HKOHJICHCa-
LK BOJIBI U T. 11.).

Xumuueckre siBIeHHs (TOPEHNE CBEYH,
pasioKeHHe caxapa, B3aMOIeHCTBIE
CEepHOI KHCIIOTHI C XJIOPUJIOM Oapws,
pasnosxenue runpokcuna meau(Il), s3a -
HUMOJICHCTBHE XKelle3a C cepoi, B3auMO-
JIECTBHE KeJe3a C PaCTBOPOM COJTH
menu(Il)).

OnbIT, WUTIOCTPUPYIOLIHIA 3aKOH COXpa-
HEHUS MaCChI.

JlaGopaTopHble u NpakTuyeckne padboTbl

Jlabopamopnvie onvimei:
[Mpumeps! Gpu3naecknx sIBICHUH (TLIaB-
JICHHE BOCKA, TastHUE JIBJIA).

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

6 OmpeiesIiTh MPU3HAKH XUMHUIECKHX
peaKIyii, yCIOBUS UX IPOTEKAHNSI.

6 OOBSICHATH CYLITHOCTH (PU3HUYECKUX U
XUMHYECKHUX SIBJICHUN C TOUKH 3PCHHS
ATOMHO-MOJIEKYIISIPHOTO yUEHHSI.

6 KilaccudummpoBats XuMu4ecKue
peakiuu (TI0 YHCITy ¥ COCTaBy pearupy-
IOLIMX U 00pa3yIOMIUXCs BELIECTB).

6 CocTaBisTh (OPMYIIBI OMHAPHBIX
BEIECTB MO BaJIEHTHOCTU U ONPEEIITh
BAJICHTHOCTH MO ()OpMyJIaM BEIIECTB.

6 PaccraBnsats k03 hurpeHTH B ypaBHe-
HUSAX XUMHYECKHUX PEaKIui.

6 CiietoBaTh paBUIIaM TI0JIb30BAHHUS
XUMHYECKOH TIOCYI0H 1 1Tab0paTOPHBIM
000pyJ0BaHUEM, A TAKKE MPABHIAM
oOparleHus C BEIECTBAMH B COOTBET-
CTBHY C MHCTPYKLHUSIMH T10 BBIITOJTHE-
HUIO JTa00PATOPHBIX XUMUYECKUX
OIIBITOB.

6 lcrosnb30BaTh NpPHU  BBITOJIHEHUU
yueOHBIX 3aJaHUil M B Ipolecce
HCCIIEZI0BATEIbCKOM eATeIbHOCTH




Paszpen

Tema 3. Bo3gyx. Kucnopog.
MoHsTMe 06 okcuaax
(59

IIpuMepbl XUMUUECKUX SIBICHUN
(pokanMBaHNUE METHOM MPOBOJIOKH,
B3aUMOJICUCTBHE MeJIa C KHCIOTOH).
Mogenu aTOMOB U MOJIEKY L.

BbiyucneHusi
— OTHOCUTEIbHOM MOJIEKYJISIpHON
MacCHI BEIECTB;

— MacCCOBOM JI0JIM XUMUYECKOTOAJICMEH-

Ta 1o GopmyIie CoeTMHCHUS

BOB,Z[yX — cMmech ra3oB. CocTaB BO3ayXa.

Kucnopon — ameMeHT 1 IpocToe Bellle-
¢TB0. O30H — a/IOTPOIHAS MOAU(UKA-
1M Kucsopoa. HaxoxieHue Knuciaopo-
Jia B IpupoJie, GU3NYEcKUe U XUMHUYe-
CKHe CBOMCTBA (peaKIiy OKUCICHHS,
ropeHue). Y CIoBusi BOSHUKHOBEHUS 1
npekpanienys ropenus. [lonstne

00 okcuax.

CriocoOBI TOTy4eHNsT KUCTIOPOo/Ia B
71a00paTOPHHU U MIPOMBIIITIECHHOCTH.
IIpumenenue xuciaopoaa. Kpyrosopor
KHCJIOPO/Ia B IIPUPOJIE.

TemnoBoii 3p ekt XumMuIeckoi peak-
WA, IOHATHE O TEPMOXUMHUYECCKOM
YPaBHEHUH, 9K30- U SHAOTEPMHYECKUX
peaKIusX.

HAYYHO-TIOMYIISIPHYIO TUTEPATYPY
XUMUYECKOr0 COJEpKaHus, CIIpa BOY-
HBIE MaTepHansl, pecypcsl MHTep HeTa.

6 BricTpanBaTh pa3BEPHYTHIC MICEMEH-

HBIE ¥ YCTHBIE OTBETHI C OTTOPOH Ha
nH(OpMAIHIO U3 yIeOHHKA U CTIPaBOY-
HBIX MaT€PHaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yYEHHbIN MOHATUIHBIN anmapar
Kypca XUMHH

2. BaxxHenwne npeacTaBUTENU HeopraHnyeckmx BewecTs (30 1)

6 PackpbIBaTh CMBICIT H3y4aeMbIX

MOHSTUH ¥ IPUMEHATH ITU TTOHATUS
IIPU ONMCAHUU CBOMCTB BEILECTB U UX
IIPEBPALICHU.

6 XapakTepn3oBaTh (OMHUCHIBATH) COCTAB

BO3/IyXa, (DU3UIECKHIE U XH-MHIECKUE
CBOIfCTBa KHCIOPO/A, CIOCOOBI €T0
MOJTy4YEeHUsI, IPUMEHEHHE 1 3HaYCHHE B
NPUPO/IC U )KU3HH YEIIOBEKa.

6 CpaBHUBATH PEAKIINU TOPEHUS 1

MEJICHHOT'O OKHCJICHHSA.

6 CobupaTb MpHOOPEI TS TTOTY4EHHUS

KUCIIOpo/ia (BBITECHEHHEM BOJIBI 1
BO3/lyXa).

6 Pacro3naBath OMBITHBIM l'[yTéM

KHUCJIOPO/I.




Ipooonsicenue maon.

TeMbl,
acKpbiBaroLwme gaHHbIA
packp e a OCHOBHbIe BUAbI
pasaen nporpammebl, OcHOBHoOe coaepxaHue [eATeNBLHOCTH
M KONNYeCcTBO 4YacoB,
obyyarowmxca
OTBOAMMOE Ha UX U3yyeHue
TorumBo (HehTh, Yroib U METaH). 6 Mcrnonp30BaTh XUMHUUECKYIO CHMBOJIU-
3arps3HEHHE BO3IyXa, CIOCOOBI €To Ky JUISl COCTaBJIEHUsI (DOPMYIT BEILIECTB,
NpeIOTBPAICHHs. Y CHIICHHE TApHUKO- MOJICKYJIIPHBIX YPaBHEHHI XHUMHUeE-
Boro 3¢ dekra, paspylieHre 030HOBOTO CKHX PEaKIMi ¢ y4acTHEeM KHCIIOPO/a.
CII0SI. 6 OOBSACHATH CYIIHOCTh HKOJOTUYECKUX
mpo0JIeM, CBSI3aHHBIX C 3arps3HCHHEM

HOemoHcTpauumn

BzaumoseiictBre Gpocdopa, cepbl

1 KeJe3a ¢ KHCIOPOAOM (BO3MOXKHO
HCIIOJIb30BAHIE BUICOOIBITOB).
OmnpezerneHne coaepKanus KCIopoaa
B BO3/IyXe.

OMBITH, IEMOHCTPUPYIOIINE YCIOBHUS
BO3HUKHOBEHHS M TIPEKpaIeHHs
ropenus,Vcrnonb3oBanue
obopynoBanne «Touka Pocta»

BO3/yXa.

6 CiienoBaTh mpaBuiIaM Oe30macHoi pado-
THI B JaOOPATOPHH NPU HCIIOJIb 30BaHHN
XUMHYECKOH MOCy bl U 000pyI0BaHuUs, a
TaKoKe MpaBHIaM 00palleHus ¢
TOPIOYHMMH BEIIECTBAMH B OBITY.

6 TInaHupOBATh M OCYLIECTBIISTH HA
MPAKTHKE XHMHUYECKHE SKCIICPUMEHTHI,
MPOBOJUTH HAOMIOACHHS, JIe1aTh
BBIBO/IBI 10 Pe3yJIbTaTaM dKCIIepH-

JlaGopaTopHble U NpakTU4eckue MEHTA.

pa6oTbl 6 Y4acTBOBATh B COBMECTHOM padoTe
Jlabopamopmwiti onvim: B IpyIIIE.

O3HaKOMIICHHE ¢ 00pa3aMi OKCHJIOB. 6 lcnons30BaTh TpPH  BBITOJIHEHUN
IIpaxkmuueckasn paboma:. y4eOHBIX 3aJaHUil W B TIpoIiecce
Ne 3. Tlonyuenue u cobupaHue KUCIOPO- HCCIIEZI0BATENbCKOM IeATeNIbHOCTH

J1a, U3yHUCHUEC €ro CBOMCTB.




BbiqucneHus HAYYHO-TIOMYIISIPHYIO TUTEPATYPY

— MOJIEKYJIIPHOI Macchl KHCIOpOaa XUMHUYECKOTO COAEPHKAHHSA, CIPaBOU-
U 030Ha Ha OCHOBAaHUU aTOMHON MaccChl HbIE MaTepHabl, pecypcsl HTepHeTa.
XUMUYECKOr'0 IEMEHTA 6 BricTpauBath pa3BEpHYThIC MUCHMEHHBIC

U yCTHBIE OTBETHI C OTIOpOii Ha nHMopMa-
LHIO U3 ydeOHUKA U CTIPAaBOYHBIX MaTe-
pHANoB, TPaMOTHO HCIIOIb30BaTh U3ydICH-
HBI NOHATUHHBIN annapar Kypca XUMUU




Tema 4. Bogopona.
MoHATMe 0 KucnoTtax
n consix

()

Bopmopon — »neMeHT u mpocToe Bele-
ctBO. Haxoxaenue B mpupoe, Gpusmye-
CKHE ¥ XUMHUYECKHE CBOKCTBA (Ha
puMepe B3auMOJCHCTBHS C HEMeTaIa-
MU U OKCHJIaMH METaJIIOB), TPUMECHE-
HUE, CIIOCOOBI MOTYICHHS.

[ToHsATHE O KUCTOTAX U COJISIX.

HemoHcTpauum

Ilomy4yenue, cobupanue u pacrno3HaBa-
HUE BOJIOPOJaA.

T'openue Bonopoaa.

B3aumogeiicTBue BoJOpoOAa ¢ OKCUAOM
menu(Il). Mcnone3ys o6opynoBanme
«Touka Pocta»

IlabopaTopHbie 1 NpakTuyeckme
paboTbl

JlabopamopHwiii onvim:
B3aumozeiicTBre KUCIOT ¢ METaIaMu.
Ipaxmuueckas paboma:

Ne 4. TlonyueHnue u cobupaHue BOJA0OPOIa,
M3Yy4EHHUE ero CBOMCTB.

6 PackpbIBaTh CMBICI H3yJaeMbIX ITOHS-
THH U IPUMEHSATh 3TU HOHATHS IPH
OITMCaHUH CBOWCTB BEIIECTB U HX
IIPEBPALICHUH.

6 XapaxTepHu30BaTh (ONHICHIBATH)
(hu3MUYecKre ¥ XUMUYECKHEe CBOHCTBA
BOJIOPOJIa, CIIOCOOBI €T0 TIOJIy4eHHS,
pUMEHEHHE.

6 CobupaTh puOOp ISl MOTYUCHHS BOJIO-
pona.

6 crnonp30BaTh XUMHUECKYIO CHMBO-
JIMKY JUISL COCTaBJICHUS HOpMyJT
BEIECTB, MOJICKYJISIPHBIX YpaBHEHHI
XHMMH YEeCKHX PEaKIUii ¢ ydacTHeM
BOJIOpOJI.

6 CrieoBaTh mpaBuiiaM 0e30MacHOM
paboTHI B 1a00OpaTOPUH MIPH UCTIOINH-
30BaHUY XMMHYECKOU MOCYIbI U
000pyI0BaHUs, a TAKXKE TpaBUIIaM
00palleHus C TOPIOYUMH BEIICCTBAMU
B OBITY.




Ipooonsicenue maon.

TeMbl,
packpbiBalowwme AaHHbIN
pasgen nporpammbl,
M KOJIM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

Tema 5. KonnyecTBeHHbIe
OTHOLUEHUA B XMMUU
(49)

OcHoBHoOe cogepXxaHue

BbiyucneHusi

— MOJ'[eKyJ'[HpHOfI MacCChI BEIIEeCTBA HA
OCHOBaHMUHM aTOMHOM MacChl XUMUYE-
CKHUX BJICMCHTOB

Konnuectso BemectBa. Mois. Mossip-
Hast Macca. 3akoH ABorazapo. Mosip-
HBI 00BEM Ta30B. Pacuérsl mo xummnye-
CKHM YPaBHEHHSM.

HOemoHcTpauuma

OO0pa3sIbl BEMIECTB KOJIMIECTBOM | MOJIB.

BbiyucneHusi

— o0béMa, KoJIMYeCTBa BellecTBarasa
[0 €ro M3BECTHOMY KOJMYECTBY Bellle-
CTBa WK 00BEMY;

— 00BEMOB Ta30B 110 YPaBHEHHIO
peaKiin Ha OCHOBE 3aKOHA0OBEMHBIX
OTHOLICHUH Ta30B

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

6 IlmaHMpOBaTh U OCYILECTBIATH Ha
IIPAaKTUKE XUMUYECKUE DKCIIEPUMEHTBL,
MIPOBOJUTH HAOMIOACHHUS, IeTaTh
BBIBOJIBI 10 PE3yJIbTaTaM HKCIIEPUMEHTA.

6 Y4JacTBOBaTh B COBMECTHOM paboTe B

Tpymme

6 PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHH U IPUMEHATH 3TH MOHATHS, &
TaK)Ke N3ydEeHHBIE 3aKOHBI M TEOPHU
JUISL pelIeHHs] pacYETHBIX 3a/1a4.

6 BRIYUCTIATH MOTAPHYIO Maccy BEIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM rasa,
Maccy BEIIEeCTBa;

6 [IpoBOAUTE pacy€Thl 10 ypaBHEHUSAM
XUMHYECKUX PEAKIUii: KOIMIECTBa,
00bEMa, MacChl BEIIECTBA 110 H3BECTHO-
My KOJM4ecTBY, 00bEMY, Macce pearcH-
TOB WM IPOJYKTOB PEaKLUH.

6 BoicTpanBaTh pa3BEpHYThIE TMCbMEH-
HBIE U YCTHBIE OTBETHI C OTIOPOI Ha MH-
(hopmanuio n3 yaeOHUKa U CIIPaBOTHBIX
MaT€puajioB, 'paMOTHO MCIIOJIb30BaTh
U3YyUEeHHBII NOHATHHHBIN anmapar
Kypca XUMHH




Tema 6. Bopa. PactBopbl.
MoHATMe 06 OCHOoBaHMAX
(59)

Du3nyeckue CBOMCTBA BOJIBI. AHAIIN3 U
CHHTE3 — METO/IbI H3yYCHUSACOCTaBA
BO/IBI.

XHUMHUYECKHUE CBOMCTBA BOJIBI

(peakuuu ¢ MeTalIaMu, OKCHIaMH
METaJJIOB U HEMETAIIIOB).

CocraB ocHoBanuii. [lonstre 06 uHIN-
Karopax.

Bopa xak pactBoputens. PactBopsl.
PacTBOopuMOCTS BemiecTs B Boze.
Hacpimmennsie 1 HeHACHIICHHBIE
pacTBOpBl. MaccoBast 10Jis BelecTBa B
pactBope.

Pounb pacTBOpOB B pupoe U B )KU3HU

yenoBeka. KpyroBopoT BoJsI B IPHPOJIE.

3arpsi3HeHHE PUPOIHBIX BoA. OxpaHa
M OYHCTKA IPUPOJIHBIX BOI.

HOemoHcTpauumn

DIEKTPOIN3 BOJIBI; CHHTE3 BOJIBL;
B3aMMO/ICHCTBHE BOJIBI C METaJUIAMU
(Na, Ca) (B0O3MOXHO HCIOJIb30BaHNE
BUJICOMATEPHAJIOB).

PacTBopeHue BelecTs ¢ pa3THIHOM
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U
nIesoveil ¢ TOMOIIBIO HHIIUKATOPOB.

JlaGopaTopHble U NpakTU4eckue
paboTbl

Tpaxmuueckas paboma:

No 5. IlpuroToBneHue pacTBOPOB €
onpenenéHHON MaccoBOM goneil pac-
TBOPEHHOTO BEIIECTBA.

6 PackpbIBaTh CMBICI U3y9aeMBIX
MIOHATHI U IPUMEHSATH 3TH MOHATHSA
MIPY OMTUCAHMH CBOMCTB BEIIECTB U UX
MIpeBpallEeHUi.

6 XapakTepu30BaTh HU3NICCKIC U
XHUMHYECKUE CBOWCTBA BOJIBI, €€ pOIh
KaK PacTBOPHUTEIS B IPUPOIHBIX
mporeccax.

6 CocTaBIATh YpaBHEHUS] XUMUYECKUX
peaxkuuii ¢ yuacTueM BOJIBI.

6 OOBSCHATH CYIHOCTD SKOJIOTHYECKIX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHHEM
MIPUPOHBIX BOJI, CITIOCOOBI OYMCTKH
BOJIBI OT TIPUMECEH, MEPHI 10 OXpaHe
BOJI OT 3arpA3HCHHS.

6 [lmaHUpOBaTh U OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTBI,
MIPOBOJUTH HAOIIOICHHS, IENIaTh BhI-
BOJIBI IO Pe3ybTaTaM dKCIIEPUMEHTA.

6 CieoBaTh npaBuiiaM 0e30MacHOM
paboTHI B 1a00OpATOPUH MIPH MCIIOTIH30-
BaHNHM XHUMHYECKOH MOCY/BI 1 000py/10-
BaHMUS.

6 [TpoBOANTE BBIUUCICHUS C IPUMCHEHH-
€M TOHSTHUSI «MaccoBas JIOJIsl BEILIeCTBA
B PacTBOpE».

6 Mcronb30BaTh MpH BHITIOTHEHHH
Yy4eOHBIX 3aJJaHUH U B IpoIiecce
UCCIIEI0BATENILCKOM IESITEILHOCTH
HAYYHO-TIOMYJIIPHYIO JINTEPATYPY
XUMHYECKOTO COJIepP KaHHs, CIIPaBOY-
HbIe MaTepualibl, pecypcsl VHTepHeTa.




Ipooonsicenue maon.

TeMbl,
packpbiBalowwme AaHHbIN
pasgen nporpammbl,

M KOJIM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

Tema 7. OCHOBHbI€e Knacchbl
HeopraHU4ecKknx
coeAuHEHUn

(11 9)

OcHoBHoOe cogepXxaHue

BbiyucneHusi

— C UCIIOJIb30BAaHHUECM ITOHATHUS «MaACCO-
Bas J10JIs1 BEIIECTBA B
pacTBOPE»,MCIONB3Ys 000PYIOBaHIE
“Touka Pocta»

Knaccuduxkanust HeOpraHUIeCKUX
COCMHCHHM.

OKCHIIBI: COCTaB, KJIacCUpHUKAIINS
(OCHOBHBIE, KHCIIOTHBIE, aM(OTEPHEIE,
Hecosieo0pa3yronire), HOMeHKIaTypa
(MeXIyHapoaHas U TPUBHAIBHAS).
[Tonyuenue ¥ XUMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCH/IOB.

OCHOBaHUS: COCTaB, KJIACCUPHUKAIINS,
HOMEHKJIaTypa (MeKIyHapOIHAS H
TpHUBHAIIbHAA), PU3NYECKUE U XHMUYe-
CKHE CBOWCTBA, CIIOCOOBI MOTYUEHHUS.
Kucnotsl: coctas, KaccupuKanus,
HOMEHKJIaTypa, QU3NUECKUe U XUMHUYe-
CKHE CBOWCTBA, CIIOCOOBI MOTY4EHHUS.
Psii akTHBHOCTH METaJIJIOB.

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

6 BoicTpauBaTh pa3BEpHYThIE TUCbMEH-
HBIE U YCTHBIE OTBETHI C OTIOPOI Ha
HHGOPMAIHIO U3 YIeOHUKA U CTIPaBOY-
HBIX MaTe€pUaJIOB, IPAMOTHO UCIIOJIB30-
BaTh U3yYCHHBIN MOHATUNHBIN annapaT
Kypca XUMHUH

6 KimaccuduimpoBath u3yuaemeie
BEI[ECTBA II0 COCTABY M CBOICTBAM.

6 CocTaBnsaTh (HOPMYIBI OKCHIOB,
KHCJIOT, OCHOBaHHUM, COJICH 1 Ha3bIBaTh
UX 110 MEXTyHapOIHOI HOMEHKIIa-
Type.

6 [IporHo3upoBath CBOMCTBA BEIIECTB HA
OCHOBE OOIIMX XUMUYECKHX CBOMCTB
W3y4YEHHBIX KIIACCOB/TPYIIIT BEIIECTB,

K KOTOPBIM OHH OTHOCSITCS.

6 CoCTaBIIsITh MOJIEKYJISIPHBIE ypaBHE-
HUS PEaKLUi, HILTIOCTPHPYIONINX
XUMHYECKUE CBOMCTBA U CIIOCOOBI
TTOJTYYEHYSI BEMIECTB U3yUSHHBIX
KJIACCOB/TPYIIII, a TAKXKE MOTBEPKIa-
FOIIUX TCHETHYECKYIO B3aUMOCBSI3b
Memny HUMMU.




Couu (cpeiHUE): HOMCHKIIATYPA,
CHOCOOBI MOTYYEHUsI, B3aUMO/ICHCTBIE
COJICH ¢ METaJlITaMHU, KUCJIOTAMH,
LIEJIOYaMH U COJISIMHU.

I'enernyeckast cBSI3b MEKAY KIaccaMu
HEOPraHWYEeCKUX COEJUHEHUI.

HOemoHcTpauumn

O0pasibl HEOPTaHUYECKUX BEIIECTB
Pa3IHYHBIX KJIACCOB.

B3aumopeiictBue pactBopa cepHoi
KHC0ThI ¢ okenaoM meau(1l).

Peaxuus nefitpanuzanun.

BeITecHeHHEe 0OHOTO MeTaJuIa IPYTUM U3
pacTBOpa conu.

JlaGopaTopHble U NpakTU4ecKkue
paboTbl

Jlabopamopvle onvimoi:
B3aumogelicTBue KUCIIOT ¢ METaIIaMu.
[TonydeHue HepacTBOPUMBIX OCHOBaHUH.
BzaumopelicTBre HEpaCTBOPHMBIX
OCHOBAHHI! ¢ KUCIOTaMH.

Paznoxenne ruapokcuaa meau(1l) mpu
HarpeBaHuHu.

Ipaxmuueckas paboma:

Ne 6. Pemenne skcriepIMEHTaIBHBIX
3a1a4 1o Teme «OCHOBHBIE KJIACCHI
HEOPTaHWIECKHUX COCTMHEHUI.

BbiyucneHusi
— [0 ypaBHEHHUAM XUMHUYECKUX PEaKLUi

6 [IpoM3BOANTE BHIYMCICHHS 110 ypaBHe-
HHUAM XMMHYECKUX PEaKIUil.

6 IImaHupoBaTh U OCYIIECTBIATH Ha
MPAKTHKE XUMHIECKHE SKCIIEPUMEHTEL,
MIPOBOJUTE HAOMIOACHHS, JIeTaTh
BBIBOJIBI IO PE3YNIBTaTaM SKCIIEPUMEHTA.

6 CienoBaTh mpaBUiIaM Oe30MacHOM
paboThI B 1a00OpATOPUH MPH UCIIOIH30-
BaHNUH XUMHYECKOH MOCY/BI 1 000py/I0-
BaHUSI.

6 Icrosp30BaTh NpH BBITOJTHEHUN
yueOHBIX 3aaHHi U B IpolLiecce
HCCIIEZIOBATENILCKON JIeATEIIbBHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COAEPIKAHHs, CIPaBOY-
HBIE MaTepHasl, pecypcsl MHTepHeTA.

6 BricTpanBaTh pa3BEPHYTHIC MUCEMEH-
HBIE U YCTHBIE OTBETHI C OTIOPOH Ha
HHOOPMAIHIO U3 YIeOHNKA U CTIPaBOY-
HBIX MaT€PHUaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yYCHHBIN MOHATUIHBIN annapaT
Kypca XUMHH




Ipooonsicenue maon.

TeMbl,
packpbiBalowwme AaHHbIN
pasgen nporpammbl,
M KOJIM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

Paspen 3. I'Iepwop,mecxuﬁ 3aKkoH u lNMepuoaunyeckasa cucrema XumMumy
CTpOEHMe aToOMOB.

OcHoBHoOe cogepXxaHue

OCHOBHbIe BUAbI
OeATeNnbHOCTU
obGyyarowmxcs

eckux anemeHToB [1. U. MeHpeneeBa.

XuMunyeckas cBA3b. OKUCIIUTENIbHO-BOCCTaHOBUTENbHbIE peakuum (15 4)

Tema 8. Nepuogunyeckun
3akoH u lNepuoaunyeckasn
cucTeMa XMMMYeCKUX
anemeHToB [. U. MeHaene-
eBa. CTpoeHue atoma (7 u)

[epBble TOMBITKY KIacCU(PHUKAIIHN
XMMUUYECKUX 31eMeHTOB. [ToHsaTHE O
IpyIIax CXOJHBIX IEMEHTOB (104~
HBIE U IIEJ0YHO3EMEJIbHBIC METAJUIBL,
TaJOTCHBI, UHEPTHBIC Ta3bl).

DJeMeHTBI, KOTOpBIE 00pa3yroT
aM(pOTepHbIE OKCHIBI U THAPOKCHIBL.
Ilepuoauueckuii 3axon u Ilepuoau-
yecKasi CHCTeMa XMMUYECKUX 3JIEMEHTOB
J1. . Menpeneesa. [lepuoasl, rpymnmsl,
noarpynmnsl. @u3ndeckuii cMbIca
TIOPSIKOBOTO HOMEpPA 3JI€MEHTa, HOMe-
POB TepHOAa U TPYIITIEL.

Crpoenune aToMoB. COCTaB aTOMHBIX
snep. M3otomsl. Dnekrponsl. CTpoeHne
3JIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX
20 xumuyeckux aeMeHToB Ileproande-
ckoii cuctemsl JI. . Menpeneesa.
XapakTeprCcTHKa XMMIIECKOTO IeMeH-
Ta IO €ro MOJOoKeHUIo B [leprnoandeckoit
cucreme [1. 1. Menneneena.

6 PackpbIBaTh CMBICI IEPUOAUYECKOTO
3aKOHa.

6 [loHrMaTh cyliecTBOBaHHE MEPHOAUYE-
CKO 3aBUCHMOCTH CBOMCTB XHMMHUYE-
CKHUX 3JIEMEHTOB (M3MECHEHHE PaIIyCOB
aTOMOB U 2JIEKTPOOTPHULIATEIILHOCTH)

W UX COCUHEHHUH OT IOJIOKCHUS B
1€ pPUOJNYECKON CHCTEME U CTPOCHHS
aroma.

6 YCTaHaBIMBATh CBA3b MEKIY ITOJIOKE-
HHUEM DJIEeMEHTAa B TIEPHOINICCKON
CHCTEME U CTPOCHHEM €To aToMa (COCTaB
1 3apsif sapa, o0Iee YHCIIO HIEKTPOHOB
U pacipeesieHue UX 1o JIEKTPOHHBIM
CI05IM).

6 [IporHo3upoBarthk xapakTep U3MEHEHHUs
CBOMCTB DJIEMEHTOB U UX COECIUHEHUI 110
rpymmnam u nepuonam [lepuoamaeckoit
CHCTEMEI.

6 XapaKkTepu30BaTh XMMHUYECKHIE IIEMEH-
THI IEPBBIX TPEX MEPHOIOB, KA,




Tema 9. Xumunuyeckas CBsi3b.

OkucnuTenbHoO-
BOCCTaHOBU-TeJIbHbIE

peakunun
(8 11)

7

3navenue [lepuoguueckoro 3akoHa u
[lepuoauueckoll cUCTEMBIXUMHUYE-CKUX
3NIEMEHTOB /I PAa3BUTHUSI HAYKH U
npakTuku. . U. MenneneeB — y4€Hblii,
MeIaror U rpakJAaHuH.
HemoHcTpaummn KoporkoneproaHas
U JVIMHHONIEPUO/-Hast ()OPMBI
IIeproauueckoii cucTeMbl

xuMudeckux 3nementoB /1. . Mennene-
eBa.

O3HakoMIIEHHE ¢ 00pa3liaMi METAJLIOB
1 HEMETaJIJIOB.

JlaGopaTopHble u npakTuyeckme
paboThbl

Jlabopamopnwiii onvim:
B3aumogeiictBre rujpokcuia UHKaA ¢
pacTBopamMu KUCIIOT U Lieodeit

DIEeKTPOOTPULATEIBHOCTE ATOMOB
XUMHYECKUX 3JIEMEHTOB.

Xumuyeckas cBs3b (MOHHAs, KOBAJICHTHAs

NOoJIsIpHas U KOBAJICHTHAsA HeHOIISIpHa}I).

KanbI¥s 110 UX NoJoxeHuto B Ilepro-
nuyeckoit cucreme J[. .Menneneesa.

6 CienoBaTh IpaBmiIaM 0e30TMacHOM pado-
THI B 17a00OPATOPUU IIPU UCTIOIB30BAHUN
XUMHYECKOH MOCYAbI U 000pyJ0BaHUSL.

6 BricTpauBaTh pa3BEpHYTHIC MMCHMEH-
HBIE U YCTHBIE OTBETHI C OTIOPOH Ha
MHPOPMALIO U3 YIeOHHUKA U CIIPABOY-
HBIX MaTepPHAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yYEHHBIN TIOHATUIHBIN anmapar
Kypca XHMHH.

6 Mcnonp30BaTh MPH BHITTIOTHEHUH
y4eOHBIX 3a1aHHI TEeKCTHl yueOHHKa,
cripaBoyHble Matepuais! ([Tepnoanye-
CKYIO CHCTEMY XUMUYECKHX 3JIEMEHTOB
. 1. Menneneesa, Tabiiity pacTBOpH-
MOCTH KHCIIOT, OCHOBAHHI U COJIeH B
BOJIC, YIEKTPOXUMHUUECKUI PsIJ
HaTpsHKEHUI METAIJIOB).

6 Mcnonp30BaTh IPH BHITIOTHEHUH
y4eOHBIX 3aJJaHU U B IIpoIiecce
HCCIE0BATENbCKON NeATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYpy
XUMHYECKOTO COJICPIKaHUsI, CIIPaBOY-
HBIE MaTepHasl, pecypcsl HTepHeTa

6 PackpbIBaTh CMBICIT H3y4aeMbIX
TOHSTHH.

6 OnpeneNsaTh BUJ XUMUYECKOU CBSI3U
B COEUHCHHUH.



Okonuanue maon.

TeMbl,
packpbiBalowwme AaHHbIN
pasgen nporpammbl,
M KOJIM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe cogepXxaHue

CreneHb OKUCICHUS.
OKHCINTETFHO-BOCCTAaHOBHUTEIIBHEIC
peaxuuu (OBP). [Ipouecch okucaeHus
1 BoccTaHOBJICHNS. OKHUCIUTENN 1
BOCCTaHOBHUTEIIH.

HemoHcTpauum
OKUCITUTENBbHO-BOCCTAHOBUTEIILHBIE
PEaKIMU: TOPEHNE, PEAKIIUH Pa3JIoikKe-
HHSA, COSANHEHHS, C HCIIOJI30BaHUEM
obopynoBanus «Touka Pocra»

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

6 OmpeienATh CTENeHb OKUCICHHS
XUMHUYECKOT0 3JIeMeHTa Mo (Gopmyrie
€ro COeTMHEHNSI.

6 OmpenensaTh IEMEHT (BEIIECTBO) —
OKHCJIUTEIIb U 3JICMEHT (BEIIECTBO)—
BOCCTAHOBHTEIIb.

6 OOBSCHATH CYIIHOCTH IIPOLIECCOB
OKHCIICHUSI U BOCCTAHOBJICHUSL.

6 CocTaBIATh JICKTPOHHBIN OanaHC ¢
y4€TOM YHCIIa OTIAHHBIX M IIPHHSTHIX
JNIEKTPOHOB.

6 CoCTaBIIsITh YpaBHEHHE OKHCIIUTEIb-
HO-BOCCTaHOBHUTEJILHOM PEaKIiH.

6 cronrs30BaTh MpH BBITOTHEHUN
Y4eOHBIX 3aJaHUI TEKCTHI yueOHHUKa,
CTpaBOYHbIE MaTepUaIBI (TIEPHOIHIe-
CKYIO CHCTEeMY XUMHUYECKHX HJIEMEHTOB
. . MenneneeBa, Tabauily pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHUU U COJICH B
BOJIC, JICKTPOXUMHUYCCKUN PSIJT
HaNpsDKeHUH METaJlIoB)




9 KNACC

(2 4 B Hepgento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

TeMbl,

packpbiBalolmne gaHHbIN

pasgen nporpaMmbil,
M KOFIMYECTBO 4acoB,

oTBOAUMOE Ha UX nydyeHue

NMoBTOpEeHue u yrnybnexHune
3HaHMN OCHOBHLIX pa3aenoB
Kypca 8 knacca

(S )

OcHoBHoOe copepxxaHue

Pasgen 1. BelwecTBO U XuMMYecKne peak,

Ilepuoaunueckuii 3axoH. [lepuonnyeckas
CHUCTEMa XMMHYECKHX DJIEMEHTOB

1. . Menpgeneea. CTpoeHHne aTOMOB.
3aKOHOMEPHOCTH B I3MEHCHHUH CBOMCTB
XAMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePHOOB, KNS, KLU U UX
COCIMHEHHI B COOTBETCTBHU C MOJIOXKE-
HHUEM DJIEMEHTOB B IIEPUOTTYECKON
CHUCTEME U CTPOCHUEM HX aTOMOB.
Knaccudukanus u HOMeHKIaTypa
HEOPTraHMYECKUX BEIIECTB (MEXKIyHa-
po/Has U TpUBHATIbHAS ). XUMHUECKUE
CBOICTBA BEIIECTB, OTHOCSIINXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHHMUYECKUX
COEJIMHEHMI, X TEeHETHYECKas CBS3b
HEOPTraHMYECKUX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMUYECKON
CBSI3U ¥ TUITBI KPHCTAJUTMYECKUX PEIIé-
TOK. 3aBUCHMOCTh CBOMCTB BEIIECTB OT
UX CTPOCHHS.

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyu4atrowmxcsi

mm (17 1)

6 XapakTepu30BaTb XMMUUECKHE
JJIEMEHTBI IIEPBBIX TPEX IEPHOLOB,
KaJIMs U KaJbLUA 110 UX MOJO0XKCHUIO
B [lepuoaunueckoii cucreme 1. 1.Men-
JieieeBa.

6 KitaccudunmpoBath 1 Ha3bIBaTh
HEOPraHUYECKUE BEIICCTBAN3YYEHHBIX
KIIACCOB.

6 OmuchIBaTh O0IIME XMMUIECKUE
CBOICTBA BEILLECTB Pa3IMYHBIX KJIac-
COB, MOATBEPXKJaTh CBOMCTBA IPUMEpPa-
MH MOJIEKYJIIPHBIX YPaBHEHUH XUMU-
YECKUX PEaKIUH.

6 OmpenensaTh BUJ XUMIIECKON CBS3U U
TUT KPUCTAIITMUECKOHN PeIETKN
BEILIECTBA.

6 [IporHo3upoBath CBOICTBA BEIIECTB B
3aBUCHMOCTH OT UX CTPOCHHUS.

6 BoicTpanBaTh pa3BEpHYThIE MUCbMEH-
HBI€ U YCTHBIC OTBETEI C Ol'lOpOl\;I Ha




Ipooonsicenue maon.

TeMbl,
packpbiBalowwme AaHHbIN
pasgen nporpammbl,

M KOJIM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe cogepXxaHue

HOemoHcTpauumn

1. Mozaenu KpUCTAJUIMUECKUX PEILETOK
HEOPTraHWYECKUX BEIECTB.

2. KopoTkormnepuoHast U JUTMHHOTIEPHOI-
Hast popmbl [Tepromuueckoil CUCTEMBI
xuMu4eckux eMmenToB J1. Y. Mennene-
eBa

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

nHGOPMAIHIO U3 y4eOHHKA U CIIPABOU-
HBIX MaTEpHaNOB, TPAMOTHO HCIIOJB30-
BaTh U3yYEHHBI NOHATUHHBINA anmapaT
Kypca XHMHH.

6 Icrosb30BaTh NpH BBITOJTHEHUN
y4eOHBIX 3aJaHUH U B IIpoIecce
HCCIeI0BAaTENbCKON NeATeTbHOCTH
HAYYHO-TIOMYIISIPHYIO TUTEPATYPY
XUMHYECKOTO COACPKaHUs, CIIPaBOY-
HBIE MaTepHasl, pecypcsl MIHTepHEeTa

Tema 1. OCHOBHbI€ 3aKOHO-
MEepPHOCTU XUMUYECKUX
peakuumn

(49)

Kiraccudukarys XUMHUECKUX peaKiui
0 Pa3JIMYHBIM NPHU3HAKaM (110 YHCITY U
COCTaBY Y4aCTBYIOIIUX B PEAKIUH
BEIIECTB, 110 TEIUIOBOMY 3 (deKTy, 1Mo
M3MCHEHHIO CTETICHEeH OKMCICHHS
XMMHYECKHUX JJIEMEHTOB, [0 00paTHMO-
CTH, TI0 Y4aCTHIO KaTaJli3aTopa).

DK30- ¥ SHAOTEPMHIECKHE PEAKIIHH,
TEPMOXUMUYUCCKUE YPABHCHUS. [Tons-Tue
0 CKOPOCTH XMMHYECKO! PEaKIUH.
IToHsATHE O TOMOTEHHBIX M TeTEPOTreHHBIX
peaknusix. [Torstue 06 0OpaTHMBIX

6 PacKkpbIBaTh CMBICI U3y9aeMBIX
MOHSATHI U TPUMEHSTH 3TH IMOHATHS
IIPU ONMCAHUU CBOMCTB BEILECTB U UX
MpeBparieHui.

6 KimaccuduimpoBats XuMuieckue
peaKLuy 10 Pa3INYHbIM IIPU3HAKAM.

6 Y cTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW PEaKIMU OT Pa3IuIHBIX
(haxTopos.

6 [Iporuo3upoBaTh BOZMOXKHOCTU
NPOTEKaHUS XUMHUYCCKUX IIPEBPAILC-
HUH B pa3IUYHBIX YCIOBHUSX.




Tema 2. AnekTponuTuyeckas
auccoumauma. Xmmuyeckue
peakuum B pacTBopax

(89)

1 HeOOPATHMBIX XMMUYECKUX PEaKIH-
sx. [ToHsTHE O XUMHYECKOM PaBHOBE-
cun. GakTOpbI, BAUAIOIINE Ha CKOPOCTh
XUMHUYECKOH peakiiy U MOJ0KEHHE
XUMHUYECKOTO PaBHOBECHSI.
OKHCIUTENBHO-BOCCTAaHOBUTEIIbHbIE
peaknuu (3EKTPOHHBIN OalaHC OKUCIHU-
TENBbHO-BOCCTAaHOBUTEIBHOM PEAKIIUH).

HOemoHcTpauumn

1. 3aBHCHMOCTB CKOPOCTH XHUMHYECKOM
PEaKIuu OT Pa3IUIHBIX (HaKTOpPOB.

2. BozneiicTBue katanuszaropa Ha
CKOPOCTh XUMHYECKOI peaKui.

3. [Tpumepsl HEOOPATHUMBIX U 0OpaTH-
MBIX peakuuii.

4. CMerieHre paBHOBECUIXUMHUUECKON
peakImn.

BbiyucneHusi

— KOJIM4YECTBA BCIICCTBA, 06’béMa u
MAacChl peareHTOB WIH IIPOLYKTOB I10
YPaBHEHUSIM XHUMHUYECKUX peaKuit

Teopust 37EKTPOUTHYECCKOM AUCCOITHA-
IUH. DICKTPOJIUTHI U HEIICKTPOJIUTHL.
Karnonsl, annoHbl. MeXaHusM JHCCo-
[MAIMH{ BEIIECTB C Pa3IHIHBIMU
BHJIaMH XUMUYECKOH cBsi3H. CTeleHb
nucconuanyi. CUIbHEBIE U cIa0ble
3IEKTPOJIUTHI.

6 OmpeiesiTh OKUCIUTETh U BOCCTAHO-
Butens B OBP.

6 CocTaBIATH JIEKTPOHHBIN OaaHC
peaKIyu.

6 [IpoM3BOANTE BBIYHMCIICHHS 110 XHUMHYe-
CKUM YpaBHEHHSIM.

6 BricTpanBaTh pa3BEPHYTHIC MUCEMEH-
HBIE U YCTHBIE OTBETHI C OTIOPOH Ha
HHGOPMAIHIO U3 YIeOHUKA U CTIPaBOY-
HBIX MaT€PHaJIOB, IPAMOTHO HCIIOIb30-
BaTh U3yYEHHbIN MOHATUIHBIN anmnapar
Kypca XHMHH.

6 cronp30BaTh MpH BBITOIHEHUN
yueOHBIX 3aaHHi U B IpolLiecce
HCCIIeI0BAaTENbCKON e TeTbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJePKaHuUs, CIIPaBOY-
HBIE MaTepHasl, pecypcsl IHTepHeTa

6 PackpbIBaTh CMBICII U3y4aeMBbIX
MIOHATHH, & TAKKE CMBICI TEOPUU
AIIEKTPOTUTUICCKON TUCCOIHAIIIH.

6 OOBSICHATH MPUUYHMHBI JIEKTPOIIPOBOI-
HOCTH BOJTHBIX PAaCTBOPOB.

6 CocTaBIATh ypaBHEHUs JUCCOLUALIUN
KHUCJIOT, IIEJI0YeH U COJICH, ITOTHBIE




Ipooonsicenue maon.

TeMbl,
packpbiBalowwme AaHHbIN
pasgen nporpammbl,
M KOJIM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe cogepXxaHue

Peaknun moHHOTO OOMEHA, YCIIOBHS HX
npoTekanust. loHHbIe ypaBHEHUs
peaxIuii.

XHMHYECKHE CBOMCTBA KUCIOT, OCHOBA-
HUI U COJIeH B CBETE MPEACTABICHUH 00
UIEKTPOIUTHYECKON aucconuanuu. Cpena
pactBopa. [lonarue o rugponuse coneil.
KauecTBeHHBIE peaKklMU Ha KAaTHOHBI

U QaHUOHBIL.

HemoHcTpauum

DjexTpudecKasi POBOAUMOCTh PACTBO-
POB BEIIECTB; IBHKEHHE HOHOB B DJIEK-
TPUYECKOM MOJIE.

OTMBITHI, WILTIOCTPUPYIOLINE PU3HAKA
NPOTEKAaHMs Peakluii HOHHOTO 0OMeHa.
OMBITHI 110 OIPEICNICHUIO CPEJIBI B
pacTBopax coJjei (XJopuaa HaTpus,
KapOoHaTa HATPHs, XJIOPHUAA [INHKA).

JlaBopaTopHble 1 NnpakTU4eckue
paboTbl

Jlabopamophuiii onvim:

Peakin HOHHOTO OOMEHa B pacTBOpax
INMeKTPONUTOB: cynbdara meau(1l)

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

U COKpAIIEHHBIC HOHHBIE YPaBHEHHUS
XUMHYECKUX PEaKIMii HOHHOTO
oOMeHa.

6 [ImaHupoBaTh U OCYIIECTBIATH HA

TMPAKTUKE XUMHUYCCKUEC SKCIIEPUMEHTHI,
IIPOBOJAUTH Ha6J’IIOZ[eHI/I$I, JACJ1aTh
BBIBOJBI IO pE3yJIbTaTaM 3KCIIEPUMEH-
Ta.

6 CieoBaTh paBuiiaM 0e30MacHOM

paboTHI B 1aOOPaTOPUH IPH MCHOJIB30-
BaHUHM XUMHUIECKOH MOCY/IbI 1 000py/10-
BaHUSI.

6 HpOI/ISBO,HI/ITL BBIYHCJICHHUA 110 XUMHYC-

CKUM YPaBHECHUSIM.

6 BoicTpauBaTh pa3BEpHYThIE TUCbMEH-

HBIE U YCTHBIE OTBETHI C OTIOPO Ha
nH(OpMAaIHIO U3 y4eOHHKA U CIIPaBOY-
HBIX MaTe€pUaJIOB, FPAMOTHO UCIIOJIB30-
BaTh W3yYCHHBIN MOHATUIHBIN annapaT
Kypca XHUMHH.

6 HMcmonp3oBaTh IpyU  BBIITOJIHEHUHN

yueOHbIX 3aJaHUii U B MPOIECCe
HCCIIEI0BATENIbCKOM AEATETLHOCTH




U ménoun, kapOoHaTa HaTPUS U COIISI-
HOH KHCIIOTHI, peaknusi HeHTpaau3aun
MEX]Ty THIPOKCHIOM KaJHs M COJISTHOM
KHCJIOTOM.

Ipaxmuueckas paboma:

Ne 1. PerieHresKCTIEPUMEHTAIBHBIX
3a71a4 110 TeMe.

BbiyucneHusi

— II0 YPaBHCHUAM XUMHUYECCKUX peaKum‘z’I

HAyYHO-TIOMYIISIPHYIO TUTEPATYPY
XUMUYECKOr0 COJEep KaHUs, CIIPpaBOy-
HbIE MaTepHabl, pecypcbl VIHTepHETa

Paspen 2. Hemetannbl n ux coeauHeHus (24 1)

Tema 3. O6wan xapakTepu-
CTUKa XMMUYECKUX 3NEeMEH-
ToB VIIA-rpynnbl. FanoreHbl
(49)

OOmmast XapaKTepHuCTHKa T'aJOTeHOB.
OCOOEHHOCTH CTPOCHHS aTOMOB 3THX
9JIEMEHTOB, XapaKTEePHBIE IS HUX
cTeneHu okucineHus. CTpoeHue u
(hu3myecKe CBOWCTBA MPOCTHIX Be-
IIECTB — TaJIOT€HOB. XMMHYECKHE
CBOIicTBa Ha MpUMepe Xjiopa (B3anmo-
JIECTBUE C METAJUIAMHU, HEMETaIJIaMH,
uienouamu). Xsnopoogopo. CossiHast
KHCIIOTa, XUMHYECKHE CBOWCTBA,
noyy4eHue, npumeHeHune. Kauectsen-
HBIC PEaKIUH Ha TaIOTeHH/I-HOHBI.
JleiicTBre XJ10pa U XJI0OPOBOIOPO/IA Ha
opraHu3M 4ernoBeka. Bakueiimme
XIJIOPU/IBI ¥ UX HAXOXKICHUE B IIPUPOJIC.

HOemoHcTpauumn
BI/II[GOMaTepI/IaHLIZ TaJIOTEHBI U UX
COCJIUHEHUS.

OO0pasiibl XJIOPHIOB.

6 OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B

HM3MEHEHUU CBONCTB HEMETAJUIOB U UX
COCIMHEHUH B IIpefiesiax MajbIX IepUo-
JIOB M TJIaBHBIX moArpymi Ileprogde-
CKOM CHCTEMbI XMMUUYECKHUX 3JIEMEHTOB
€ y4€TOM CTPOEHHUS UX aTOMOB.

6 XapakTepu3oBaTh (HU3UIECKHIE U XH-

MHYECKHE CBOMCTBA IPOCTHIX BEILIECTB
raJIOreHoB (Ha IIpuMepe XJIopa) 1
CIIOKHBIX BEIIECTB (XJIOPOBOAOPO/IA,
XJIOpHUJIa HATPHS ), CIIOCOOBI UX TIOTyde-
HUS, IPUMEHCHUE U 3HAYCHUE B
HPHUPOJIEC ¥ )KU3HH YEIIOBEKA.

6 OHpeI[eJ'ISITI) TaJJOIrCHU/I-UOHBI B

pacrtBope.

6 IlmanupoBaTh U OCYILECTBIATH HA

NPAKTUKE XUMUYECKUE DKCIIEPUMEHTBI,
NIPOBOJINThH HAOJIOJICHHUSI, JIeNIaTh
BBIBOJIBI IO PE3yJIbTaTaM KCIIEPHMEHTA.




Ipooonsicenue maon.

TeMbl,
pacKpbiBaoLwmne AaHHbIN
pasgen nporpammbl,

M KOJIMYeCTBO 4acoB,
OTBOAMMOE Ha UX Uly4veHue

Tema 4. OOwas xapaktepu-
CTUKa XUMWUYECKUX IreMEeH-
ToB VIA-rpynnbi. Cepa u eé
coeauHeHuA (5 u)

OcHoBHoOe cogepXxaHue

JNlaGopaTopHble u npakTuyeckue
paboTbl

JlabopamopHwiii onvim:
PacnioznaBanue XJ0pua-noHOB.
Ipaxmuueckas paboma:

No 2. TlonydeHue CoIsTHOM KUCIIOTHI,
n3ydeHue e€ CBOMCTB.

BblvyucneHus

— 110 ypaBHEHUSIM XMMHYECKUXPEaK-
LM, €CIIM OJIMH U3 PEarcHTOB JaH B
H30BITKE;

— 00BEMOB Ta30B 110 YPaBHEHHIO
peaKIu Ha OCHOBE 3aKOHA00BEMHBIX
OTHOIIEHUI ra3oB

OO0m1ast XapaKTepHCTUKA 3JIEMEHTOB
VIA-rpynmsr. OcOOEHHOCTH CTPOSHHUS
ATOMOB ATHX JJIEMEHTOB, XapaKTEPHBIE
JUISL HUX cTerieHn okucneHus. CTpoeHne
U (hH3HUYECKHE CBOICTBA MPOCTBIX
BEIECTB — KHCJIOPO/A U CEPBI.
AJTIOTPOTIHBIE MOTU(PHUKAIIUH KUCIOPO-

Jla U cepbl. XUMUYECKUE CBOMCTBA CEpBbl.

CepoBo10po/1, CTpOCHHE, (HPU3HIECKIE

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

6 CiieroBaTh paBmiIaM 0e30macHoil pado-
THI B TaOOpaTOPHH NIPH HCIOJIL30BAHUH
XUMHYECKOH MOCYy bl ¥ 000py10BaHNSI.

6 BricTpanBaTh pa3BEPHYTHIC MICEMEH-
HBIE ¥ YCTHBIE OTBETHI C OITOPOH Ha
nH(OpMAaIHIO U3 y4eOHHKA U CTIPaBOY-
HBIX MaT€PHaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yYCHHBIN MOHATUNHBIN annapat
Kypca XHMHH.

6 Mcrons30BaTh NpH BBITOIHEHUN
y4eOHBIX 3aJaHUH U B IIporecce
HCCIIeI0BAaTENbCKOHN e TeTbHOCTH
HAyYHO-TIOMYISIPHYIO TUTEPATYPY
XHMHYECKOTO COJACPIKaHUsI, CIIPaBOY-
HBIE MaTepHansl, pecypcsl HTEepHEeTA

6 OOBSICHATH 00IIHE 3aKOHOMEPHOCTH
B U3MCHEHHHU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX coOeIMHEHHH
¢ y4€TOM CTPOEHHUS UX aTOMOB.

6 XapaxTepu3oBaTb(ruzndeckue
U XUMHUYECKHE CBOWCTBA MPOCTOTO
BEIIECTBA CEPbI U €€ COeIMHEHUH
(cepoBOIOPOAA, OKCHJIOB CEPhI, CEPHON
KHCJIOTHI, CYNb(aTOB), CIIOCOOBI UX




U XMMHYeCKHe CBOHCTBA. OKCHUABI CEPhI
Kak MMPEeACTaBUTENN KUCIOTHBIX OKCHU-
noB. CepHast KHCIIOTa, (PH3HISCKHE

U XMMHYECKHe CBOMCTBa (00IIHe KaKk
MPE/ICTaBUTEIISI KIAcCa KUCIIOT MCIeIH-
(uueckue), pUMEHEHHE.

XUMHYECKHe peaKIyy, JISKaIIHe B 0C-
HOBE MPOMBIIIEHHOTO cIoco0a momyde-
HUSI CEpHOM KUCIOTHI. Anmaparsl 1
MPOTEKAIOIINE B HUX MIPOLECCH (Ha MpH-
Mepe IPOU3BOACTBA CEPHOM KHUCIIOTHI).
CoJM cepHOI KMCIOThI, Ka4eCTBEHHAs
peakius Ha cynbGhaT-uoH.

Haxoxnenue cepsl u e€ coequHEHNH B
npupoje. XMMHUUECKOe 3arpsi3HeHHe
OKpY’KaroIiel cpeabl COeTMHCHNUSIMA
cepbl (KHCIOTHBIE JTOKIHU,3aTPSI3HCHUE
BO3JlyXa 1 BOJI0EMOB), CIIOCOOBI €T0
MPEIOTBPAIICHUSL.

HOemoHcTpauumn

Komnekun (BuIeoMarepuansl): cepa
1 e€ COeIMHEeHHU .

OOyrnuBaHue caxapa IMoJ IeHCTBUEM
KOHIICHTPHPOBAHHOIT CEPHON KHCIIOTHI.

INaGopaTopHble 1 NnpakTU4eckue
paboTbl

Jlabopamopnvie onvimoei: OOHapyKeHUE
cynbdar-noHoB. Bzaumoneiicteue
pa30aBIeHHONCEPHOH KHCIIOTHI C
IIHKOM.

MOJTy4YeHUs], IIPIMEHEHUE U 3HAUCHUE
B TIPUPOJIC 1 JKU3HHU YeJIOBEKa.

6 OmpeiessiTh HANYUE CYJIb(AT-HOHOB
B pacTBOpE.

6 OOBSCHSITH CYITHOCTb SKOJOTHUECKUX
npoOJieM, CBSI3aHHBIX C MepepaboTKoH
COCIMHECHUH cepbl.

6 [ImaHupoBaTh M OCYIIECTBISTE Ha
MPAKTUKE XUMHIECKHE SKCIIEPUMEHTEL,
MIPOBOJUTH HAOMIOACHHUS, JIeTaTh
BBIBOJIBI IO PE3yNIBTaTaM SKCIIEPUMEHTA.

6 CienoBaTh mpaBuiIaM Oe30MacHOM
paboTHI B 1aOOPaTOPUH IPH MCHOJIB30-
BaHNH XUMHYECKOH MOCYBI 1 000py/I0-
BaHUSI.

6 [IpOM3BOANTE BBIUKMCIICHHS 110 XUMUYE-
CKHM YpaBHEHHSM.

6 crons30BaTh MpH BBITOTHEHUN
Y4eOHBIX 3aJaHUI TEKCTHI yueOHHUKa,
cnpaBouHble Matepuans! ([Tepnonye-
CKYIO CHCTEeMY XUMHUYECKHX HJIEMEHTOB
. . Menneneea, Tabauily pacTBOpU-
MOCTH KHCJIOT, OCHOBAHHIA U COJICH
B BOJIE, DJIEKTPOXHUMHUECCKUH P
HaIpsHKEHUI METaJlIoB).

6 crons30BaTh pH BHITOJIHEHUH y4ueO-
HBIX 33JIaHUH U B TIPOIIECcCe UCCIIeI0Ba-
TENBCKOU JACATEIIbHOCTU HAYyYHO-IIOITYy-
JEIPHYIO JIUTEPATYPY XUMHUYECKOI'O
COZEPKAHMS, CIPABOYHbBIE MaTepHaIbI,
pecypesl nTeprera




Ipooonsicenue maon.

TeMbl,
pacKpbiBaoLwmne AaHHbIN
pasgen nporpammbl,

M KOJIMYeCTBO 4acoB,
OTBOAMMOE Ha UX Uly4veHue

OcHoBHoOe cogepXxaHue

BbiyucneHusi

— II0 YpaBHCHUAM XUMUYCCKUX peaKuHﬁ;

— MacCOBO¥ JJOJIM BBIXO/1a IPOIYKTa
peaxkuuu

OCHOBHbIe BUAbI
AeATeNbHOCTU
oby4yarowmxca

Tema 5. O6wana xapaktepu-
CTUKa XMMMUYECKUX 3NEeMEH-
TOoB VA-rpynnbl. A3or,
c¢occop u nx coeauHeHuns
(79)

O0u1as XxapakTepUCTUKA SJIEMEHTOB
VA-rpymibl. OcOOEHHOCTH CTPOCHUS
aTOMOB 3THX JICMEHTOB, XapaKTCPHBIC
JUIS HUX CTCTICHH OKHCJICHUSI.

A30T, pacipocTpaHEHHE B IPUPOIE,
(hu3HuYecKre U XMMUYECKHE CBOUCTBA.
Kpyrosopot azota B npupoze.
AMMHUaK, ero GU3UUECKHE U XUMUYe-
CKHE CBOWCTBA, MOJIyYCHUE U TIPUMECHE-
uue. Conu aMMOHUS, UX (DU3UUCCKHUEC

1 XUMUYECKHE CBOMCTBA, IPUMEHECHHE.
KavecTBeHHast peakins Ha HOHbBI
aMMOHHSI.

A3OTHas KHCIOTa, €€ HU3NUECKHE

Y XUMHYECKUE CBOMcTBa (00IIHe Kak
IpeCTaBUTENs Kiacca KUCIOT U
cnenuduueckue). McrnonszoBanue
HUTPATOB U COJICH aMMOHHS B Ka4eCTBE
MHUHEPAJIBHBIX YI0OPEHUIA.

6 OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUN CBOMCTB 3JIEMEHTOB
VA-rpynribl 1 uX COEJUHEHUH C y4ETOM
CTPOCHUS X aTOMOB.

6 XapaxTepu30BaTh (HU3NIECKHIE U
XUMHYECKHE CBOMCTBA MIPOCTHIX
BEIIECTB a30Ta u (ochopa U X coequ-
HEHUI (aMMHaKa, CoJieli aMMOHHS,
A30THOM KUCIIOTHI, HUTPATOB, OKCHIA
thochopa(V) u pochopHOii KHCTOTHL,
(dhochartoB), cOCOOBI UX MOTYUCHHUS,
NpUMEHEHHE U 3HaYeHHE B TIPHPOJIe
1 JKM3HH YeJIOBeKa.

6 OmpenensiTh HOHBI aMMOHUS H (oc-
(haT-MOHEI B pacTBOpe.

6 OOBSCHATH CYITHOCTD SKOJIOTHIECKIX
po0OJIeM, CBSI3aHHBIX C HAXOXKICHHEM
coeMHEeHNH a30Ta U pocdopa B
OKpY’Karolel cpene.




XuMHYecKkoe 3arps3HeHHe OKpYyKaro-
IIei cpebl COeANHEHUIMHE a30Ta
(KHCIIOTHBIE TOXK/IH, 3arpsi3HEHUE BO3Y-
Xa, TIOYBBI U BOJIOEMOB).

Dochop, amtoTporrHbIe MoIUGUKAINH
(dhocdopa, hpusndeckre ¥ XUMUICCKUE
CBOMUCTBA.

Oxcun pocdopa(V) u pochopnas
KUCTIOTa, QU3HMUIECKUE U XUMUIECKHE
cBOicTBa, MonydyeHue. KauectBeHHas
peakuus Ha Gocdar-uOHBL.
HWcnons3oBanue gocdaros B kauecTBe
MHHEpaJbHBIX yI0OpeHHi. 3arps3HeHne
HPUPOJIHBIX BOTOEMOB (ochaTamu.

HemoHcTpauum

Komnekiuu: dpochop U UX CoenuHECHUS.
B3aumonelicTBue KOHLIEHTPUPOBAHHOM
A30THOM KUCIIOTBI C MEJIBIO.

JlaGopaTopHble U NpakTU4eckue
paboTbl

Jlabopamophvie onvimoi:

1. BzaumopeiictBue coneiaMMOHMS

C EN0YbIO.

2. O3HakomIIeHHE C 00pa31aMUa30THBIX
1 GOCHOPHBIX yIOOpEHH.
Ipaxmuueckas paboma:

Ne 3. IlonyueHue aMMuaxa, U3ydeHue
€ro CBOMWCTB.

BbiyucneHusi
— II0 YpaBHCHUAM XUMHUYECKUX pEaK-
805074

6 IImaHupoBaTh U OCYIIECTBIATH HA
MIPAaKTUKE XUMHYIECKHEIKCIIEPHMEHTHI,
MIPOBOIUTH HAOMIOAEHMUS, eTaTh
BBIBOJIBI 10 PE3YNIbTaTaM 3KCIEPU-
MEHTA.

6 CiieroBaTh paBuiIaM Oe30macHoit
paboThI B TaOOPATOPUH IIPH MCIOJIB30-
BaHWU XUMHYECKOH MOCYABI M 000pyI0-
BaHMSI.

6 IIpoM3BOANTE BBIYUCICHHUS 110 XUMUYE-
CKHMM YpaBHEHHSIM.

6 crosp30BaTh NpH BBITOJTHEHUN
y4eOHBIX 3a1aHHI TeKCTHl yueOHHKa,
CIIPaBOYHBIC MaTepHabl (Tlepuoanye-
CKYIO CHCTEMY XUMHUYECKHX DJIEMEHTOB
. 1. Menneneesa, Tabiuily pacTBOpH-
MOCTH KHCJIOT, OCHOBaHHUH U cosel B
BOJIC, YIEKTPOXUMHUUECKUI PsIJ
HanpsHKEHUH METaJLIOB).

6 crnonp30BaTh NpH BBITOTHEHHN
yueOHBIX 33JJaHUi U B ITpoIiecce
HCCIE0BATENBCKON NeATEIbHOCTH
HaYYHO-TIOMYISIPHYIO JIATEPaTypy
XUMHYIECKOTO COJCPKaHUs, CIIPAaBOU-
HBIE MaTepHasl, pecypcel IHTepHeTa




Ipooonsicenue maon.

TeMbl packpbiBalolume
AaHHbIN
pasgen nporpammbl,
M KONTMYeCTBO 4acoB,
OTBOAUMOE Ha UX U3yyeHue

Tema 6. Obwwan xapakTepuc-
TUKa XMMUYECKNUX INeMeH-
ToB IVA-rpynnbl.

Yrnepoa v KpeMHUIA U UX
coeauHeHusA

(89)

OcHoBHoOe cogepXxaHue

Yraepon, alIoTponHbIE MOIU(HKa-
LIUH, PacCIPOCTPAHEHUE B IPUPO/IE,
(huzHuUecKre U XMMUYECKUE CBOUCTBA.
Ancop6rmst. Kpyrosopot yriepona

B TIPHPOJIE.

OKcHIIBI yriepoa, uX pu3ndecKue

U XMMHYECKHe CBOMCTBA, UX JIeHCTBHE
Ha JKHBBIC OPTaHU3MBI, IOTy4CHHE

U IIPUMEHEHHe. DKOJIOTnYecKne rnpooie-
MBI, CBSI3aHHBIE C OKCHJIOM yTJIepO-
na(IV); runoresa rio6aabHOTO MOTEILIe-
HUS KIIMMaTa; TapHUKOBBIN 3D (DeKT.
VronbHast KHCIIOTa U €€ COJIH, UX
(huzHuYecKue U XMMUYECKHE CBOUCTBA,
MoJy4eHue u npuMenenne. Kauectsen-
Has peakiys Ha KapOOHaT-HOHBI.
Hcnonb3oBaHue kKapOOHATOB B OBITY,
MEJMIHHE, TPOMBIIUICHHOCTH, CeJb-
CKOM XO35IHCTBe.

[TepBoHauabHBIE MOHATHS 00 OpraHu-
YECKHX BEIIECTBAX KaK O COCAMHEHHIX
yriepoaa: 0COOCHHOCTH COCTaBa U
ctpoenust. [ToHsiTHE 0 OMOTOTUIECKH
Ba)KHBIX BEIIECTBAX: KHPaxX, OeIKax,

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

6 OOBSACHATH 00IIHE 3aKOHOMEPHOCTH B
H3MEHEHUH CBOUCTB 3J1eMeHTOB [VA-
IPYIIBI U UX COCIUHEHUH ¢ yué-ToM
CTPOCHUS UX aTOMOB.

6 XapakTepu30BaTh (HPU3UUCCKHC
U XMMHYECKHE CBOMCTBA IIPOCTHIX
BEIECTB yIJIEpOAa M KPEMHHS U UX
COeMHEHUH (OKCHIOB yrieposa,
YTOJIEHOHM KHCIIOTHI, KapOOHATOB,
OKcHJia KPEMHHS1, KPEMHUEBOH KHCIIO-
TBI, CHJIMKATOB), CIOCOOBI HX MOJTy4e-
HUYS, TPUMEHEHHE U 3HAaUCHHE B
MIPUPOJIE M JKU3HH USIOBEKa.

6 OmpesiensTh KapOOHAT- M CHIIMKAT-
HOHBI B pacTBOpE.

6 OOBSCHATH CYIIHOCTb YKOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKICHUEM
YTJIEKHUCIIOTO Ta3a B OKPYXKAIOIIEH
cperne.

6 nmrocTpupoBaTh B3aHMOCBS3b
HEOPTraHWYEeCKUX COSMHEHUH yrieposa
¥ OPTaHUYECKUX BELIECTB.

6 [ImaHupoBaTh M OCYIIECTBIATE HA
MPAKTUKE XUMHIECKHE SKCIIEPUMEHTEL,




yrieBoaax. MarepHaibHOE eTHHCTBO
OpPraHUYECKHUX M HEOPraHUIECKHX
COETMHEHUH.

Kpemnuit, ero ¢pusndeckue 1 XuMuie-
CKHE CBOWCTBA, MONyYCHHE U IIPHMEHe-
HHE B DJICKTPOHHUKE.

CoennHeHus: KPEMHHS B IPUPOIC.
OOburme npencTaBacHus 00 OKCuIe
kpemHEs(IV) 1 KpeMHIEBOH KHCIIOTE.
CunuKaThl, UX UCTIOIB30BaHNE B OBITY,
MEIUIIMHE, MPOMBIIUICHHOCTH. Bax-
HEWIIHe CTPOUTEIbHBIC MaTEePHAIbL:
KepaMuKa, CTeKJIO, IIEMEHT, OCTOH,
Kene300eToH. [IpobiieMbl 6e30macHOro
WCIIOIb30BAHMS CTPOUTEIBHBIX MaTe-
PHAJIOB B TOBCETHEBHOI KU3HHU.

HOemoHcTpauumn

Moienu KpUCTaNIMYECKUX PEHIETOK
anMasa, rpadura, MOJIEKYIbl (yIuepe-
Ha.

AncopOuus pacTBOPEHHBIX BEIIECTB
aKTUBUPOBaHHBIM yriiéM. IIpoTuBoras.
Buneomarepuainsl: cuiimkartHasi mpo-
MBIIUICHHOCTb.

Mopenu MosieKys OpraHu4ecKuX Be-
I[ECTB.

JlaGopaTopHble u NpakTuyeckne padboTbl

Jlabopamophulii onvim:

KauectBennas peaknus Ha Kap6OHaT'I/IOH.

MIPOBOJHUTH HAOMIOACHHS, ACTaTh
BBIBOJIBI IO PE3yJIbTaTaM SKCIIEPUMEHTA.

6 CienoBaTh paBuiIaM 0e30MacHOM

paboTHI B 1aOOPaTOPUH IIPH MCHONIB30-
BaHNH XUMHYECKOH MOCY/BI 1 000py/I0-
BaHUSI.

6 crons30BaTh NpH BBITOIHEHUN

y4eOHBIX 3aJaHUI TEKCTHI yueOHUKa,
cnpaBouHble Matepuans! (Ilepuonye-
CKYIO CHCTEMY XUMHUYECKHX HJIEMEHTOB
1. . Menneneea, Tabauily pacTBOPH-
MOCTH KHCIIOT, OCHOBAHHH M COJICH B
BOJI€, HJIEKTPOXUMUYECKHH Psijg
HanpsDKEHUH METaJlIOB).

6 Mcronp3oBath TPpU BBINIOJIHEHU U

y4eOHBIX 3aJaHUH U B TIpoIiecce
HCCIIE/IOBATEIILCKOMN JIESTEIBHOCTH
HAYYHO-TIOMYIISIPHYIO JIUTEPATYPY
XUMHYECKOTO COAEPIKAHHs, CIPaBOY-
HBIE MaTepHasl, pecypcsl IHTepHeTa

. Vicnonb3oBaTb o6opynoBaHue «Touka

Pocta»




Ipooonsicenue maon.

MpumepHbLIe TEMBI,
packpbiBaloLliMe AaHHbIN
pasgen nporpammel, U
KONM4YecTBO 4acos,
OTBOAMMOE Ha UX U3yyeHue

OcHoBHoOe cogepXxaHue

Tpakmuveckue pabomoi:
Ne 4. TlonyueHue yriaeKHcaoro rasa.

KauectBennas pe€akuus Ha Kap6OHaT'PIOH.

Ne 5. Pemienue skcrepuMeHTaIbHBIX
3amad o Teme «HemeTamas.

BbiqucneHus

— TI0 ypaBHEHUSIM XMMUUECKUX PeaK-
Ui, €CIIM OZIVH U3 PEarcHTOB JaH B BH/C
BOJIHOTO pacTBOpa ¢ U3BECTHONH MaccOBOM
Jonen

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

Tema 7. O6Wwme cBOMCTBA
MeTannoBs
(49)

Pasaen 3. Metannbl u nx coeguHeHus (20 1)

O0m1as XxapakTepuCTUKA XUMHIECKAX
9JIEMEHTOB — METAJIJIOB Ha OCHOBaHUHI
ux nosioxkeHus B [lepuoauueckoit
CHCTEME XMMHYECKHX JIEMEHTOB

JI. 1. MennieneeBa 1 CTpOE€HUSI aTOMOB.
Crpoenue meramioB. Metauinyeckas
CBsA3b U METAJJIMYCCKas KpI/ICTaJ'[J'II/I‘le'
cKasl peméTka. DIeKTPOXUMUUECKUH
psia HanpsbKeHUi MetaiioB. Ousnue-
CKHE M XUMUYECKHE CBONMCTBAMETAJLIOB.
Ooburre crocoObl MOTYYEeHHSIMETAIIIOB.

6 PacKkpbIBaTh CMBICI U3y4aeMBIX
MOHSATHI U MPUMEHSTH 3TH IMOHATHS
MIPU OMTUCAHUH CBOMCTB BEIECTB U MX
MpeBparieHuil.

6 OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
HW3MEHEHUH CBOMCTB DJIEMEHTOB-METAII-
JIOB ¥ UX COEAUHEHUH ¢ y4ETOM CTpoe-
HUA UX aTOMOB.

6 XapakTepu30BaTh CTPOCHUE METAILIOB,
obmme Gpu3ndeckue 1 XUMHIESCKIES
CBOICTBA METAJLIOB.




Tema 8. BaxHenwme meTtan-
Nbl U NX cOeAUHEeHUA
(16 9)

IToHsATHE O KOPPO3UH METAILIOB 1
OCHOBHBIE CIIOCOOBI 3aILIUTHI OT KOPPO-
3un. CrutaBbl (CTajb, 9yTyH, JIOPATIOMH-
HUH, OpOH3a), X IPUMEHEHHUE B OBITY U
HPOMBIIIICHHOCTH.

HemoHcTpauum

O3HaKoMIIeHHE ¢ 00pa3laMu METauIoB U
CIIIABOB, UX (DM3UIECKUMH CBOHCTBAMH.
Mopenu KpuCTaluIMYECKUX PELIETOK
METaJLIOB.

Buneomarepuaisl: KOppo3Hs METaI0B.

JlaGopaTopHble 1 NpakTU4eckue
paboTbl

Jlabopamophvie onvimoi:
O3HakoMIIeHHE ¢ 00pa3aMy CIIJIaBOB
METaJLIOB.

3aBUCHMOCTh CKOPOCTH PEaKIIUu
MeTaia ¢ KHCJIOTOH OT TPUPOIBI
Merayula, ¢ obopyn. «Touxa
Pocra»

BbilyucneHusi

— II0 YpaBHCHUAM XUMHUYECKUX pEaK-
LU, €CJIN OJTUH U3 PEareHTOB COJIEPIKUT
IIPUMECH

[lemounsie meTamtel. [Tonoxenue B
[epnoamyeckoii cucTeMe XUMHUYECKHX
snemeHToB J[. . Menpeneesa, ctpoeHue
aToMoB. HaxosxeHue B mpupoe.

6 XapakTepHu30BaTh OOIIHE CIIOCOObI
MOJTyYEeHUsI METaJlIOB.

6 CiieroBaTh paBmiIaM Oe30macHoi
paboTHI B 1TaOOPaTOPUH IPH UCIIONB30-
BaHNH XUMHYECKOH MOCY/BI 1 000py/I0-
BaHMSI.

6 IIpoM3BOANTE BBIYUCICHHUS 110 XUMUYE-
CKHM YPaBHEHHSIM.

6 crons30BaTh NpH BBITOTHEHUN
Yy4eOHBIX 3aJaHUI TEKCTHI yueOHUKa,
cnpaBouyHble Matepuans! ([lepnoanye-
CKYIO CHCTEMY XUMHUYECKHX DJIEMEHTOB
1. U. Menneneea, TabIHIly pacTBOPH-
MOCTH KHCIIOT, OCHOBAHHH M COJICH B
BO/JIE, YIEKTPOXUMUYECKHI P
HaNpsDKEHHH METaJlIOB).

6 crnonp30BaTh NpH BBITOTHEHHN
y4eOHBIX 3aJJaHUH U B TIpoIiecce
HCCIIe/I0BAaTEIbCKOMN e TeTbHOCTH
HAYJHO-TIOMYISIPHYIO TUTEPATYPY
XUMHYECKOTO COAEPIKAHHs, CIPaBOY-
HBIE MaTepHasl, pecypcsl HTepHEeTA

6 OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB DJIEMEHTOB-METAII-
JIOB B TPYIIax U UX COSTUHEHUH C
y4ETOM CTPOEHHS KX ATOMOB.




Ipooonsicenue maon.

TeMbl,
packpbiBalowwme AaHHbIN
pasgen nporpammbl,

M KOJIM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe cogepXxaHue

dusnyeckre 1 XUMUYECKHE CBOIMCTBA
(Ha mpumepe HaTpuA U Kaiuus). OKCUIBI
Y TUAPOKCHUIBI HATpHSA U Kaiwus. [Ipume-
HEHHE LIeJIOYHBIX METAJIOB U UX
COCTMHEHUH.

[llenoyHo3emenbHBIE METAITBI MATHUAN U
KaJIbIHi, cTpoeHue aToMoB. [Tonoxe-
Hue B [leproauueckoii cucteme xumuye-
ckux anemeHToB J[. 1. Menneneena.
Haxoxnenue B npupone. dusznueckue u
XUMHUYECKUE CBOMCTBA. BaxkHerue
COCIMHEHHUS KaJIbIHs (OKCHUJI, THIAPOK-
cun, conu). XKECTKOCTh BOJBI M CIIOCOOBI
€€ yCTpaHeHHus.

Amomunuii. [Tonoxxenue B [lepuoauye-
CKOM CHCTeMe XUMHUYECKHX JIIEMEHTOB
JI. 1. MennieneeBa, CTpO€HUE aTOMA.
Haxoxnenue B npupoje. dusndeckue u
XUMHYECKHE CBOMCTBA. AM(OTEpHBIC
CBOMCTBA OKCHJIA ¥ TUAPOKCHIA.
XKeneso. Ilonoxxenue B [lepuonuueckoit
CHUCTEME XMMHUYCCKUX DJICMCHTOB

J. . Menneneesa, CTpoeHUE aTOMa.
Haxoxnenue B npupose. Puznueckue

OCHOBHbIe BUAbI
AeATeNbHOCTU
obyyarowmxca

6 XapakTepu30BaTh HU3UUCCKHEC U XH-
MHYECKHE CBOMCTBA IIPOCTHIXBEIECTB
METaJUIOB ¥ UX COCANHEHHH (OKCUJIOB,
THUIPOKCHIIOB, COJIEil), CTOCOOBI MX
MOJTy4YEHUsI, TIPUMEHCHUE U 3HAYCHUE B
MPUPO/IE M )KU3HH YeTIOBEKa.

6 PacriozHaBaTh C HOMOIIBIO KaUueCTBEH-
HBIX PEAKIUIl HOHBI METAJIIOB (MarHus,
ATIOMUHMS, [IMHKA, KeJe3a, MC/IH).

6 [ImaHupoBaTh M OCYIIECTBISTE Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTBI,
MIPOBOIUTH HAOIOAEHHUS, IeTaTh
BBIBO/IBI 10 PE3yJIbTaTaM IKCIIEPUMEHTA.

6 CienoBaTh mpaBmiIaM Oe3omacHoi pado-
TBI B JJaOOPaTOPHH MPH HCIIOJIL30BAHUH
XUMHYECKOH MOCY/BI 1 000pyJOBaHUSL.

6 [Ipou3BOANTH BBIUUCICHUS 10 XUMUYEC-
CKUM YPaBHCHUSIM.

6 BoicTpanBaTh pa3BEpHYThIE TMCbMEH-
HBIC U YCTHBIE OTBETHI C OTIOPOH Ha
uH(bOpMaIHUIO N3 yueOHHUKA U CIIPaBOY-
HBIX MaTePUajoB, TPAMOTHO UCIIONB30-
BaTh U3y4YCHHBII MOHATUHHBIN anmapat
Kpra XUMUH.




" XUMHUYECKHue cBocTBa. OKCUIBI,
ruapoKcu bl U comn xerneza(ll)
u xeneza(Ill).

HemoHcTpauum

BsaumopeiictBue HaTpust ¢ BOIOM.
OxpanBanye iaMeHH HOHaMHHATPHS
U Kanusl.

OxpaiyBaHye IJIaMEHUMOHAMU
KaJbLusl.

B3aumogelicTBue okcuia Kaublus ¢
BOJIOH.

Buneomarepuansl: ropenue xxenesa B
KHCJIOPOJIE U XJIOpE.

JNlaGopaTopHble u npakTuyeckne padboTbl

Jlabopamophvie onvimoi:

O3HaKOMIICHHE ¢ 00pa3IaMy ATFOMHHHS

U €T0 CILIaBOB.

AMpoTepHBIE CBOWCTBA THAPOKCHIA
ATIOMUHHS.

KadecTBeHHBIC peaKkny Ha HOHBI
JKernesa.

Ilpaxmuueckue pabomol:

Ne 6. KEcTrocTh BOABI M METOMBI €&
yCTpaHEHHSI.

Ne 7. Pemienue 3KCepUMEHTAIbHBIX
3am1ad mo TeMe «MeTauTb».

BbiyucneHusi

— 10 YpaBHCHUAM XUMHUYCCKUXPECAK-
UMM, €M OJINH U3 pEeareHTOB JIaH B
U30bITKE WM COACPIKUT IPUMECH;

— MacCOBOH J0JIM BbIXOJa IMMPOAYKTaA
peakuuu

6 Icross30BaTh NpH BBITOJTHEHUN
y4eOHBIX 3aJaHUH U B TIpolLiecce
HCCIIe/I0BATEIbCKOHN e TeTbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPaTypy
XUMHYECKOTO COJepKaHUsl, CIIPaBOY-
HbIe MaTepHalibl, pecypcbl IHTepHeTa




Okonuanue maon.

pasgen nporpamMmbil,
M KONIMYeCTBO Y4acoB,
OTBOAMMOE Ha UX U3yveHue

OcHoBHoOe cogepXxaHue

OCHOBHbIe BUAbI
OeATeNnbHOCTU
obGyyarowmxcs

Pasgen 4. Xumusa u okpyxarowas cpeaa (3 1)

Tema 9. BewecTtBa u matepu-
anbl B XXU3HU YenoBeKa

G

HoBble MaTepHasbl U TEXHOJIOTHH.
BemectBa n matepuaisl B HOBCETHEBHON
JKM3HU YelioBeKa. XHUMHUS U 37J0pPOBbE.
BeszonacHoe ncnonp30BaHme BEIIECTB

1 XUMHYECKUX PEaKIUii B OBITY.
[IpupoaHbIe HICTOYHHUKN YTIEBOAOPOIOB
(yroib, mpupoAHBIi ra3, HEPTH),
MIPOJIYKTHI UX IepepabOTKH, HX POIIb

B OBITY M IIPOMBIIIJICHHOCTH.

OCHOBBI KOJIOTHYECKON TPAMOTHOCTH.
XUMHUUECKOe 3arpsi3HEHUE OKPYIKalo-
e cpenbl (mpeebHo JoMmyCcTUMast
koHueHTpanus Bemiects — [1/1K).

Ponb XUMHY B pEIIEHUH SKOJIOTHYECKHUX
npooIeM

6 XapakTepu3oBaTh POJIb XUMHH B pas-
JIMYHBIX cepax AesITebHOCTH JTHOJICH,
OCHOBHBIE BEIIECTBA U MaTePUAIbI,
NPUMEHSEMbIE B )XM3HH COBPEMEHHOTO
YeI0BeKa.

6 OOBSCHATH yCIOBHUS O€30IIacCHOTO
HCIIOIBb30BaHMs BELIECTB M XUMUYe-
CKUX peakuii B OBITY.

6 AHaJIM3UPOBATh U KPUTHUECKU
OLIEHUBATh HH(OPMAIHIO O BIHSIHUN
MPOMBIIIEHHOCTH, CEIBCKOTO X03sii-
CTBa, TPAHCTIOPTA U JP. HA COCTOSTHNE
OKpYKaloIel cpebl.

6 YMeTh OKa3bIBaTh NEPBYIO MOMOIIb ITPU
XUMHYECKHX 0’KOTaX U OTPABICHUSX.

6 [IpuHIMAaTh ygactie B 00CYKASHUN
npo0OJieM XMMHUECKOH M IKOJIOTHYe-
CKOM HarpaBJICHHOCTH, BbICKa3bIBaTh
COOCTBEHHYIO MO3HUIINIO IO TTPoOIeMe 1
IpeIaraTb BO3MOXKHBIE IyTH eé
peleHus




XUMWA. 8—9 knacchbl
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