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HOACHUTEJBHAS 3AIINCKA
PabGouass mporpamma mo xumuu s odoydaronmxcst 8-9 kmaccoB MOY rumnazum Nel3 paszpaboTaHa B COOTBETCTBUU C

JTOKYMEHTaMHU:
- ®enepanpHbIiM 3aKk0HOM Poccuiickoit deaeparuu oT 29.12.2012r Ne 273- @3 «O06 obpazoBanuu B Poccuiickoit deaeparumy;

- npukazoM MunuctepctBa npocsenieHuss PO ot 31 mas 2021 r. Ne 287 “O6 yrtBepxkaeHuu GeaepalbHOro rocyJapCTBEHHOTO

00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOT'O O0IIIETr0 00pa3oBaHus”;
-npuka3zoM MuHnuctepcTBa npocenieHuss Poccuiickoit deneparuu ot 18.07.2022 Ne 568 "O BHecenun msMmeHeHUd B (peaepaibHbIN
rOCyJapCTBEHHBIA 00pa3oBaTEIbHBIA CTAaHAAPT OCHOBHOTO OOIIEro o0pa3oBaHUs, YTBEPXKICHHBIN NMPUKa3oM MUHUCTEpCTBA
npocsemenust Poccutickoit denepammu ot 31 mast 2021 1. Ne 287",

- mpukazoM MunuctepctBa npocBemieHuss PO ot 18 mas 2023 r. N 370 “O0 yrtBepxkaeHuu denepaibHOi 00pa3oBaTenbHON

IIpOrpaMMbl OCHOBHOTO 00I11er0 00pa3oBaHus”,
- npuka3zoM MunuctepcTBa npocsenienue Poccuiickoit @enepanuu ot 1 dpeBpans 2024 r. Ne 62 "O BHeceHHH U3MEHEHUH B
HEKOTOpbIe pHKa3bl MuHucTepcTBa npocsenienus Poccuiickoit denepanuu, kacaromuecs (heaepaibHbIX 00pa30BaTeIbHbIX
MpOrpaMM OCHOBHOTO 00I111eT0 00pa3oBaHus U CpeHEro ooIero oopazopanus';
- npuka3zoM MunHucTepcTBa npocsemienue Poccuiickoit @enepanuu ot 22 situBapst 2024 r. Ne 31 "O BHeceHHH U3MEHEHUN B
HEKOTOpbIe TIpuKa3bl MunucTepcTBa npocseiienus Poccutickoit @enepannu, kacaronuecs GheaepaibHbIX TOCY1apCTBEHHBIX
CTaHJIapTOB Ha4yaJbHOTO OOIEro 00pa3oBaHMs M OCHOBHOTO 001Iero oopasoBanus
- npuka3zom Munnpocsemenus Poccun ot 19.03.2024 N 171
"O BHECEeHUM U3MEHEHU B HEKOTOPbIE MpUKa3bl MuHucTepcTBa npocselienus Poccuiickoit denepanuu, kacaromuecs penepaibHbIX
00pa3oBaTeNbHBIX MPOrpaMM HauyajJbHOTO OOIIEro 00pa3oBaHus, OCHOBHOTO 00I11IeT0 00pa30BaHus U CPEIHETO 00IIEero
obpazoBanus" (3apeructpupoanHo B Muntocte Poccun 11.04.2024 N 77830);

- TIOCTaHOBJICHHEM [ JTaBHOTO TOCYAapCTBEHHOro caHuTapHoro Bpada Poccuiickoii deneparuu ot 28 centsops 2020 r. Ne 28 «O06
yTBepkaenun canutapubix mpaBui CII 2.4.3648-20 «CanuTtapHO-3MMAEMHOIOTUYECKHE TPEOOBAaHUS K OPraHU3allisIM BOCITUTAHUS U
00yd4eHus1, OTJbIXa U O3J0POBJICHHSI IeTeH U MOJIOACKH» (3apeructpupoBano B Muntocte Poccun 18.12.2020r. Ne61573);

- TOCTaHOBJIeHHEeM [ JTaBHOTO TocyaapcTBeHHOTO caHuTapHoro Bpaya P® ot 28 suBapst 2021 . Ne 2 "OO0 yTBEep>KIAECHUN CAaHUTAPHBIX
npaBun U HopMm CanlluH 1.2.3685-21 "l'urmenuyeckue HOpPMATUBBI U TpeOOBaHMS K OOecredeHHro Oe30MacHOCTH U (WJIH)
0e3BpeHOCTH IS YeToBeKa (PaKToOpoB cpeabl oouTanus'";



- [Ipuka3 Munnpocsemenns Poccuu ot 09.10.2024 N 704 "O BHeCeHUU U3MEHEHU B HEKOTOPbIE MPUKa3bl MUHUCTEPCTBA
npoceniennst Poccuiickoit deneparm, kacaromuecs (henepanbHbIX 00pa30BaTeIbLHBIX TPOrPAMM HAYAJILHOTO 00IIero 00pa3oBaHus,
OCHOBHOTO 00111eT0 00pa30oBaHus U CpemHero oomero oopaszoBanus’ (3apeructpupoano B Muntocte Poccun 11.02.2025 N 8§1220)

- OcHOBHOHM 00pa30BaTeIBLHON MPOTpaMMOil OCHOBHOTO o01ero oopazoanus MOY ['mvmuazum Nel3;

- Ycraom MOY I'mmuazun Ne 13.

[Iporpamma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO 0O0IEero oOpa3oBaHHs COCTaBJIEHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOT'O 00111ero oOpazoBanus, npeacrapieHHbix B ®I'OC 00O, a Takxke Ha
OCHOBE (esiepanbHOl paboyeil mporpaMMbl BOCHHUTAHHUS M C YYETOM KOHIICTIIIMM TPENOJaBaHusl yueOHOTo mpenMera «XuMus» B
o0pa3zoBaTenbHBIX opranu3aiusiax Poccuiickoit denepanumu.

[Iporpamma mo xumuu pazpadoTaHa ¢ IEJIbI0 OKa3aHU METOIUYECKON MOMOIIM YUUTEI0 B CO3JIaHUH pabodeil mporpaMMel 1o
y4eOHOMY MPEIMETY.

[Iporpamma o Xxumuu AaET NpEACTaBICHUE O IEAX, OOIIeld cTpaTerud OOy4YeHHUs, BOCIUTAHUSI U PAa3BUTHUS OOyYarOIIUXCA
CpeACTBaMM y4eOHOTr0 MpeaMeTa, yCTaHABIMBAET 00s3aTEIbHOE MPEIMETHOE COJICpKaHKe, MTPEAyCMaTPUBAET PacpeieiCHUE €ro Mo
KJlaccaM U CTPYKTYpUpPOBAaHHME MO pazfesiaM W TeMaM MporpaMMbl MO XUMHH, ONpPEACNseT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTePUCTUKU COJIEPKAHUS, PEKOMEHJYEMYIO TIOCJIEIOBATEIbHOCTh H3YUYEHHS XUMUM C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4EOHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYaroluXcs, OMpPENeNseT BO3MOMXHOCTH
npeaMeTa JJisl peanusaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTebHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
oOmrero oOpa3oBaHus, a TaKkKe TPEOOBaHMI K pe3yibTaTamM OOy4YeHHUs XMUMHHM Ha YPOBHE IIeJield M3y4YeHHS MpEeIMETa U OCHOBHBIX
BUJIOB yU4€OHO-TI03HABATEIHLHON JIEATEILHOCTH 00YUaloIIerocs 0 OCBOCHUIO y4eOHOTO COJIepKaHUSI.

3HaHWE XUMHUU CIIYXKUT OCHOBOH i (POPMUPOBAHUS MUPOBO33PEHUSI O0YYAIOIIETOCs, €r0 MPEACTaBICHUN O MaTepUaTbHOM
CIMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (POpMUpYEMble XUMHEH MPEACTABICHUS] O B3aUMOMPEBPAIEHUAX SHEPTHH U 00 IBOJIOIUU
BEIIECTB B TPHUPOJAE, O MyTAX pEIICHUs TI00albHBIX MPOOJEM YCTOMYMBOTO  Pa3BUTHUS  YEJIOBEUECTBA —  CBIPbEBOM,
SHEPreTUYECKOM, MHILEBOM U HKOJIOTMYECKON 0€30MacHOCTH, IPOOJIEM 3APaBOOXPAHEHNUS .

N3yuenue xumun:

CIIOCOOCTBYET peaiu3allid BO3MOXKHOCTEH JUIsi caMoOpa3BUTHUS W (DOPMUPOBAHMS KyJIbTYypbl JUYHOCTH, €& oOmed u
(G yHKITMOHATIBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHUE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEN OOY4YaroIIUMXCsl, HaBBIKOB HUX CaMOCTOSATEIIHHOM
y4eOHOM JeATEIbHOCTH, SKCIIEPUMEHTAIIBHBIX U HCCJIEI0BATEIILCKUX YMEHUH, HEO0OXOIUMBIX KaK B MTOBCEHEBHOMN
KU3HH, TaK U B MPO(HECCUOHATHHOU JIeATeTLHOCTH;



3HAKOMUT CO CHEUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LIEJOCTHOIO B3IVISIIAa HA  €JUHCTBO NPUPOABI U
YeJiOBeKa, SBIIAECTCS OTBETCTBEHHBIM H3TalloM B (JOPMUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYarOIINXCS;

croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K MPHUPOJE, K YETOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHUE 00yUarOMIUXCSl.

JlaHHble HanpaBJIEHUsI B O0yYEHUN XUMUU 00€CTIEUNBAIOTCS Crieln(UKON coiep KkaHns y4eOHOTo IpeaMeTa, KOTOPbIN SBIISETCS
NEAArorn4ecky alaliTUPOBaHHBIM OTpaKeHUEM 0a30BOI HAYKHM XMMHHU Ha ONIPEAEIEHHOM dTare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 0O0IIEro o00pa3oBaHUs OpPHUEHTUPOBAH HA OCBOEHUE OOYYAIOIIMMHUCA CHCTEMBI
NEPBOHAYAJIBHBIX MOHATHN XWMHHU, OCHOB HEOPTraHUYECKOM XMMHHM M HEKOTOPBIX OTAEJbHBIX 3HAUMMBIX MOHSITHM OpraHu4yecKou
XUMUH.

CrpyKTypa coaepkaHusi IporpaMmbl 0 XUMUHU c(hopMHpOBaHa HA OCHOBE CHUCTEMHOIO Mojaxoja kK e€ usyueHuto. CoaepxaHue
CKJIQJIBIBAETCSl U3 CUCTEMBI MOHATHA O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMBI MOHATUH O XMMHYECKOW peakuuu. O6e 3Tn
CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHIUITY HOCIEAOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHY ECKUX MPEICTABICHUIA
Pa3HOTO YPOBHSL:

aTOMHOMOJIEKYJISIPHOTO YYEHMS KaK OCHOBBI BCETO ecTecTBO3HaHus; [lepnoanueckoro 3akona /.M. Menneneea kak OCHOBHOTO
3aKOHA XMMHUHU; YYEHHUSI O CTPOCHHH aTOMa U XUMHYECKOU CBSI3H;

IPEICTaBICHUNA 00 IEKTPOIIUTUYECKON JUCCOLNAIIMY BEIIECTB B PACTBOpaAX.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKHU TOJTYYEHHBIX U OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS
HOCJIEZIOBATEIbHO OT OJHOTO YPOBHS K JPYroMy, BBINOJHSIS (PYHKIMH OOBSCHEHUS M NPOTHO3UPOBAHUS CBOICTB, CTPOEHUS U
BO3MOYHOCTEN MPAKTHYECKOTO MPUMEHEHHUS U MOIYUYEHUS U3YYaeMBbIX BEILECTB.

OcBoeHHE TpOrpaMMBbI IO XMMHHU CIIOCOOCTBYET (HOPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOW COCTABIISIONICH HaydHOMH
KapTUHBI MHpa B JIOTHMKE €€ CUCTEMHOW MPUPOIbI, IIECHHOCTHOTO OTHOIIEHUS K HayYHOMY 3HAHWUIO M METOJaM IO3HAHMUS B HayKe.
N3ydeHne XUMUW TPOUCXOJWT C TPHUBJICYCHHEM 3HAHWN W3 paHee H3YUCHHBIX YYEOHBIX MpeaMeToB: «OKpyKaromui MHUPY,
«bnomorus. 5—7 xknaccel» n «PHU3nKa. 7 Kiaace.

[Ipy wu3ydyeHUH XUMHUU TPOUCXOAUT (POPMUPOBAHHWE 3HAHMM OCHOB XUMHUUYECKOW HAyKH KaK OOJaCTU COBPEMEHHOIO
€CTECTBO3HAHUSI, MTPAKTUUYECKON NESITEIHLHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYphl. 3ajada y4eOHOTo
npeaMera COCTOUMT B (POPMHPOBAHUU CHUCTEMbl XMMHUUYECKHUX 3HAHUN — BOXKHEUIMX (PAKTOB, MOHSITUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHHM, TOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HayKH, B MPUOOIIEHNN K HAYYHBIM METOJ1aM TTO3HaHUS
NPy HW3YYCHHM BEIIECTB W XUMHUYECKUX peakiuii, B (POpMHUPOBAHUU U PA3BUTUU MMO3HABATEIILHBIX YMEHUM U UX MPUMEHEHUH



B y4eOHO-II03HABATEIbHON U YUeOHO-UCCIIEA0BATENBCKON AEATEIbHOCTA, OCBOCHUHU MPaBUiI 0€30MacHOr0 oOpalleHusl ¢ BelleCTBaMu
B IMIOBCETHEBHOW JKU3HMU.

[Ipu n3ydyeHnn XuMHUM Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs BAKHOE 3HaUECHUE TPUOOPEIIH TaKKe MeJH, KaK:

dbopMHpOBaHNE WHTEIUICKTyIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY
MPUHATHUIO PEIICHHM, CIOCOOHOM aAanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH;

HaIpaBJICHHOCTh OOY4YEHHS HAa CHCTEeMAaTHYEeCKOE TMPHUOOIIEHHEe OO0YyYaloluXCcsi K CaMOCTOSITENIbHOW IO3HABATEIbHOU
NEeSATEIbHOCTH, HAYYHBIM METOaM MO3HaHUs, GOPMUPYIOUTUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieueHue yclIOBUM, CITIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYAIONIMMUCS ONbITa Pa3HOOOPa3HON JEATEIBHOCTH, TO3HAHUS U
CaMONO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE [IJIi PA3JIMYHBIX BHJIOB
NEATEIIbHOCTH;

dbopmupoBanue o01el GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSICHSITH U OLICHUBATH
SBJICHUSI OKPYXAIOIIEr0 MHpPA, UCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHbIE MPU H3YUYCHUM XUMHUHU, MPUMEHATh UX MPU PELUICHUU
npo0JieM B OBCEHEBHOM JKU3HU U TPYAOBOU €SI TEIBHOCTH;

dbopmupoBaHue y 00y4aromMXCsi TYMaHUCTUYECKUX OTHOIICHUM, MOHUMAHUS [ICHHOCTH XMMHUUYECKUX 3HAHUU JJIS BBIPAOOTKHU
HKOJIOTUYECKH 11€71eCO00pa3HOTr0 TOBEJAEHUS B OBITY M TPYJOBOM JACSATEILHOCTH B IEJSIX COXPAaHEHUS CBOETO 3/I0POBbSI U
OKPY KA NPUPOTHOUN CPEbI;

pa3BUTHE MOTHUBAIIIU K 00yYEeHHI0, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIUTAHMIO HAa OCHOBE YCBOCHMUS
00111e4eI0BeUeCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPO(UIIS M HANTPaBICHHOCTU JaTbHEUIIEro 00y4eHusl.

OO01iee yncao 4acoB, PEKOMEHAOBAHHBIX IS U3ydeHUs] XuMun, — 136 dacoB: B 8 kiacce — 68 dacoB (2 vaca B Hezielnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJICIIIO).

JUis kaxaoro kimacca MNpPeayCMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOPOE€ MOKET OBITh HCIOJIb30BAHO YYaCTHUKAMU
00pa30BaTeNIbHOTO Ipoliecca B LesaX (OpMUPOBAHMS BApUATUBHON COCTABJISIOLIEH COJIep)KaHUsl KOHKPETHON pabodeil mporpaMMel.
[Tpu sTOM OOsi3aTenbHAs (MHBapUAHTHAS) YaCTh COJAEPKAHMS IPEIMETA, YCTAHOBJIICHHAS] TPUMEPHON paboyel mporpaMmmoil, 1 Bpems,
OTBOJIUMOE Ha €€ U3y4YEeHHE, TOJKHBI ObITh COXPaHEHBI MTOJTHOCTHIO.

COIAEPKAHUE OBYUEHUA

8 KUIACC
IlepBOHaYaNIbHBIE XUMUUYECKUE TTOHATHS



[Ipenmer xumuun. Posib XuMuM B )KU3HU 4elIOBEKAa. XUMHs B cUCTeMe HayK. Tena u BemecrBa. OU3NYECKUE CBOMCTBA BEILECTB.
ArperaTtHoe cocTosiHie BemecTB. [loHATHEe 0 MeTo/1aX Mo3HaHus B XUMUU. YucThie BemecTBa U cMecu. CocoObl pa3/ieieHust CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 31€eMEHThI. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.

[IpocTeie 1 ClI0XKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmynina. BalleHTHOCTh aTOMOB XMMUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAS
aTomHas macca. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca. MaccoBasi J0JI1 XUMHYECKOTO AJIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHass Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U YKCIIA CTPYKTYPHBIX €QUHUILL BEIIECTBA.
Pacuértel o hopmysiaMm XUMHUYECKUX COCAUHEHUM.

du3nyeckre U XMMUYECKHE SIBJIICHUs. XUMUYECKas peakurs U €€ NPU3HAKU. 3aKOH COXPAHEHMsI MACChl BEIIECTB. XUMHUYECKHE
ypaBHeHus. Knaccudukanus XuMUYecKuX peakuuil (COeAMHEHNUs, Pa3JIoKEHUs, 3aMELICHUs, 0OMEHa).

XUMHUYECKHUIN IKCTIEPUMEHT:

3HAKOMCTBO C XHWMHYECKOM MOCYAOW, MpaBWjIaMu paldOThl B JabopaTopud M HpUEMaMU OOpallleHHs C Ja0OpaTOPHBIM
000py/iOBaHUEM, U3YY€HUE U OmnucaHue (U3UYECKUX CBOMCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOMIOJCHHE (PU3HMUECKUX
(nU1aBlieHWE BOCKA, TasHHUE JIbJa, pacCTUpPaHUE caxapa B CTYNKE, KUIEHHE W KOHJEHCAlUs BOJbI) U XMMHYECKUX (FOPEHUE CBEYH,
IPOKaJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICUCTBUE MEJIa C KUCIIOTOM) SIBJIEHUI, HAOMIO/IEHNE U ONMCAaHUE NMPU3HAKOB MPOTEKaHUS
XUMUYECKUX peakuui (pa3ioKeHue caxapa, B3auMOJEHCTBHE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHWE THAPOKCHIIA MEIU
(IT) npu HarpeBaHuu, B3aMMOJIEHCTBHE Keje3a ¢ pacTBopoM cond Menu (1), uzyduenue cnocoOOB paszzeneHus cMecei (C MOMOILBIO
Mar"ura, (puIbTpOBaHUE, BbIIAPUBAHUE, TUCTWILUISALUSA, XpomaTorpadus), NpoBeAeHUE OYUCTKU MOBAPEHHOM COJIM, HAOIIOACHHUE U
ONMCAHUE pEe3YyJbTaTOB IIPOBENECHMS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MACChl, CO3JaHME MOJEIEH MOJIEKYJ
(LIapOCTEPHKHEBBIX ).

Baxueiimme rmpeacTaBuTeN HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopox — aneMeHT M IpocToe BemecTBo. HaxoxaeHue kuciaopoaa B NPUPOJE,
duznyeckue U XuMu4yeckue cBoictra (peakiuu ropenus). Oxcunpl. I[lpumenenue xkuciaopoga. CrnocoObl MONy4YEeHHS KHUCIOpOJa
B J1a00OpaTOpUU U NPOMBIIIUIEHHOCTH. KpyroBopoT kucinopoaa B npupojae. O30H — alioTponHas MoAUu(PUKaLUs KUCIOPOIa.

TennoBoi 3PdeKT XUMUUECKON peakluu, TEePMOXUMHUYECKUE YPABHEHUS, 9K30- U IHIOTEPMHUUECKUE peakinu. TomImBo: yroib
U METaH. 3arpsi3HeHre BO3/1yXa, YCUJIEHHE MMAPHUKOBOTro 3(pdekTa, pazpyleHrne 030HOBOTO CIIOS.

Bonopox — anemeHT U mpoctoe BemecTBO. Haxoxaenwe Bojaopoia B mHpupoje, (HU3MYecKne M XMUMHYECKUE CBOICTBA,
NpUMEHEHUE, CIOCOOBI MoJTydeHus. Kuciaotel u comu.

Monsipabiii 00BEM razoB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.



Pusnueckne CBOMCTBA BOABL. Bona kak pactBopureinb. PacTBopbl. HacklmeHHbIE 1 HEHACBIILIEHHBIE PACTBOPBL. PacTBOpUMOCTH
BEILIECTB B BOJIe. MaccoBasi 107151 BEIIeCTBA B pacTBOpe. XUMHUECKUE CBOMCTBA BOJbl. OcHOBaHMs. Posib pacTBOpOB B MpUPOJE U B
KW3HU YesoBeka. KpyroBopot Bojibl B Iipupoie. 3arpsi3HeHUE TPUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJI.

Knaccudukanus aeoprannuecknx coeauHenuit. Oxcunpbl. Kimaccudukarus okcuaoB: coeoopa3yrorniye (OCHOBHBIE, KHCIOTHEIE,
amgoTepHbIe) 1 HecoseoOpasytomue. Homenknatypa okcuoB. Gusndeckre 1 XUMHUYECKUE CBOMCTBA OKCUIOB. [lomyueHrne oKCcuIoB.

OcnoBanusi. Kinaccudukanus ocHOBaHMi: MIENOYM U HEpacTBOpUMble ocHOBaHUsA. HoMeHkiarypa ocHoBanuil. dusnyeckue u
XUMHUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusndeckue U XUMHUECKHE CBOMCTBA KUCIOT. PsJ akTUBHOCTH
metaiuioB H.H. bekerosa. Ilonyyenune Kucior.

Conu. HomeHknatypa coneil. @u3nuecKkue 1 XMMHYECKUE CBOMCTBA COJIEH.

[lonydenue cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

XUMUYECKUI SKCIEPUMEHT: KaueCTBEHHOE OIpEJENICHUE COJECpKaHMUs KHUCIOpOoJa B BO3AyXe, IOJy4YeHHE, coOupaHue,
pacro3HaBaHUE U U3YUYEHHE CBOMCTB KUCIOpOAa, HAOII0AEHNE B3aUMOJICUCTBUS BEIIECTB C KUCIOPOAOM U YCIIOBHSI BOSHUKHOBEHUS U
MpeKpallleHus ropeHus: (1Mokapa), O3HAKOMJICHHE C O0Opa3liaMM OKCHUIOB M OIMCAHME WX CBOMCTB, IOJYy4Y€HHE, COOUpaHWUeE,
pacro3HaBaHME M U3YUYCHHE CBOWMCTB BojopojAa (TropeHue), B3auMojehcTBue Bojopona ¢ okcugom wmeau (II) (Bo3zmoxkHO
UCIIOJIB30BaHUE BHUACOMATEpPHUATIOB), HAOMIOJEHHWE OO0pa3lloB BEIIECTB KOJUYECTBOM | MOJIb, HCCIEIOBaHUE OCOOCHHOCTEH
pPacTBOPEHHUS BELIECTB C PA3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOU J0JIEU PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBHE BOABI C MeETaUlaMH (HATpueM M KajiblueM) (BO3MOYKHO HCIOJIb30BAHUE BHIEOMATEPHUAIIOB),
UCCJIeIOBaHNE O0Opa3lloOB HEOPTraHWYECKUX BEHIECTB PA3IMYHBIX KIJIACCOB, HAOJIOJCHHE W3MEHEHUS OKPACKh HWHIAMKATOPOB B
pacTBOpax KHUCJIOT W IIesovel, n3ydenue B3aumojeictusa okcuaa menu (II) ¢ pactBopoM cepHO#l KUCIOTHI, KHCIOT C METaJIAMU,
pEaKLM HEUTPpAIU3ALNY, TTOJTyYEHUE HEPACTBOPUMBIX OCHOBAHMUM,

BBITECHEHHME OJIHOTO METajula APYTMM M3 PacTBOPa COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaXHeWlme KI1accol
HEOPraHUYECKUX COCIUHEHUIN.

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa xumuueckux sneMmeHToB .M. MenneneeBa. CTpoeHre aTOMOB. XUMUYECKas
CBs13b. OKUCITUTENIBHO- BOCCTAHOBUTENIBHBIE PEAKIIUN

[lepBbie TOMBITKH KiIacCU(PUKAIMU XUMHUYECKHX dJeMeHTOB. [loHsATHE O rpymnmax CXOIHBIX SJIEMEHTOB (ILEJIOYHBIE H
IIEJI0YHO3EMENTbHBIE METaJUIbI, TAJIOT€HbI, MTHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT aMPpOTEPHBIC OKCUIBI U TUIAPOKCHUJIBI.



[lepnognueckuit 3akoH. Ilepmommueckas cucrema — xumuuyeckux  aneMeHtoB JI.M. MenneneeBa. KopoTkonepuonnas u
mHHOTIeproaHas opmel [leprogudeckoit cucrembl xumudeckux daemenToB [[.1. Menneneesa. [lepuonst u rpynmsl. Ousndeckuii
CMBICJI IOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oronsl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O00JIOYEK aTOMOB NeEpBbIX 20
XUMUYECKUX 31eMeHTOB llepuonnueckoit cuctemsl [I.1. MenaeneeBa. XapakTepuCTUKAa XUMUYECKOTO AJIEMEHTA IO €r0 MOJIOKEHUIO
B [lepnoanueckou cucreme JI.1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHHUS pajinyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAIUIMYECKUX CBOWCTB IIO
IpyIIaM U IEPUOIAM.

3nauenue I[lepmonnueckoro 3akoHa u lleprogudeckoil cHCTEMBI XMMHUYECKUX 3JIEMEHTOB I Pa3BUTHS HAYKH U IPAKTHKU.
JI.1. MenneneeB — y4€HbI U IpakJJaHWH. XUMHAYeCcKasi cBs3b. KoBaneHTHas (monsipHast u HENoJIsIpHast) CBSI3b.

DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp okucneHus. OKUCIUTENBHOBOCCTAHOBUTENbHBIE peakuu. [Iporeccsl OKUCIeHns U BOCCTaHOBIEHUs. OKUCIUTENN U
BOCCTAHOBUTEH.

XUMHUYECKHUIN IKCTIEPUMEHT:

U3y4YeHUe 00pa3IOB BEIIECTB METAINIOB U HEMETAJIOB, B3aUMOECHCTBUE THAPOKCUIA IIUHKA C PACTBOPAMH KHUCIIOT U LIEIO0YEH,
IPOBEICHUE ONBITOB, WLTIOCTPUPYIOMINX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN (TOpEeHHE, PeakUud Pa3ioKEHUs,
COCUHEHUS ).

MexnpeaMeTHbIe CBA3U

Peanuzanus MeXIpeIMETHBIX CBS3ed IMPU M3YYEHMH XMMHH B 8 KJIacce OCYIIECTBISIETCS Uepe3 MCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHOHAYYHBIX ITOHATUM, TaK W IOHATUH, SABJIAIOIIUXCA CUCTEMHBIMU IS OTAEJBHBIX IPEIMETOB €CTECTBEHHO- HAYYHOI'O
LUKJIA.

OO1ue ecTecCTBEHHOHAayYHblEe MOHSTHUS: HAyuyHbIM (akT, rumoresa, TEOpHs, 3aKOH, AaHaJu3, CHUHTE3, KilaccuuKarius,
NEPUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TONbI, PATMOAKTUBHOCTb, MOJIEKYJA, JJIIEKTPUUECKHUM
3aps]l, BEIECTBO, Telo, 00bEM, arperarHoe COCTOSIHHME BEIIEeCTBa, ras3, (PU3MUYECKHE BEIMYMHbBI, €AUHUIBI MU3MEPEHHs, KOCMOC,
IUIaHEeThI, 3BE3/1b1, CoHILE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOAbI, TIOJIE3HBIE UCKOMIAEMbIE, TOILITUBO, BOJIHBIE PECYPCHI.

[IpoBepsiembie TpeOOBAHMS K PE3yJIbTaTaM OCBOEHUSI OCHOBHOM
oOpasoBarenpHOI MporpaMmsl (8 Kitacc)



Kog lMpoBepsieMble NpegMeTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOM 0bpa3oBaTenbHON
npoBepsemoro nporpamMmmbl OCHOBHOrO 06Lero obpasoBaHus
pesynbTarta
1 Mo Teme: "lNepBoHa4anbHble XMMNYECKNE NOHATUS"

11 packpblBaTb CMbICIT  OCHOBHbIX XMMWYECKUX MOHATUMI: aToM, MOrekyna,
XUMUYECKUN  3MEMEHT, MNpPOCTOe BeLLeCTBO, CIOXHOe BeLecTBO, CMEeChb
(ogHopogHasd u HeogHopodHasl), BaneHTHOCTb, OTHOCUTENIbHAA aToMHas U
MOSeKynsapHaa mMacca, KOnu4ecTBO BellecTBa, MOfb, MONsipHas Macca,
MaccoBasi A0NA XMMUYECKOro 3fieMeHTa B COeAMHEHUW, MOMSPHbIA 00BbeM,
XUMUYECKasa peakumsi, Knaccudurkaumsa peakuun: peakumm CoeguHeHnst, peakumm
pasnoXeHwusi, peakLumm 3ameLLleHns, peakumm obmeHa, 3K30- U 3HOOTepMUYECKMe
peakuuu, TennoBon 3cdeKkT peakumn, pacTBOp, MaccoBas AOMs BeLlecTBa
(NpoueHTHas KOHUEeHTpauus) B pacTsope

1.2 UNIIOCTPMPOBAaTL B3aMMOCBA3b OCHOBHBIX XUMWYECKUX MOHATUN U NPUMEHHATb
3TN MNOHATUSA NPU ONUCaHUN BELLECTB U UX NpeBpaLLeHni

1.3 MCNoNb30BaTb XUMMUYECKYIO CUMBOMUKY ONsi COCTaBneHust oopmyn BeLecTB U
YPaBHEHUN XUMUYECKUX peaKkLmit

1.4 packpblBaTb CMbICIT 3aKOHOB COXpPaHEHWs1 MacCbl BeLEeCcTB, MNOCTOSIHCTBA
cOoCTaBa, aTOMHO-MOSEKYNAPHOro y4YeHusi, 3akoHa ABoragpo

15 onpeaenaTb BaneHTHOCTb aTOMOB 3/1IEMEHTOB B OMHAPHbLIX COEANHEHUSIX

1.6 KnaccmuuupoBaTb XMMUYECKME peakumm (MO YMCny M COCTaBy y4yacTBYHOLLUX B
peakuuu BeLecTs, No TennoBomy apdekTy)

1.7 BbIYNCIIATE OTHOCUTENBHYIO MOMEKYISIPHYIO U MOMSIPHYO MacChl BELLECTB

1.8 BbIYUCINIATH MACCOBYIO JOSHO XMMUYECKOro 3eMeHTa no hopmyrne coeamHeHus,

1.9 BbIYNCNATH MacCOBYIO OISO BELLECTBa B pacTBope

1.10 NMPUMEHSITb  €CTECTBEHHO-Hay4Hble MeTOAbl MO3HaHWA -  HabnwgeHue,
n3MepeHne, MOAenNUpoBaHne, 9KCNEPUMEHT (pearbHbIN U MbICIIEHHbIN)

2 Mo Teme: "BaxkHenlumne npeacrtaBUTENN HEOPraHMYeckmx BeLecTs"”

2.1 pacKkpbiBaTb CMbICIT OCHOBHbIX XMMWYECKMX TMOHATMIA: OKCWA, KUCMOTa,




OCHOBaHue, COoJlb

2.2

onpenenaTb NPUHAANEXHOCTb BELLECTB K OnpeaerieHHoOMY Kraccy coeauHeHWi
no coopmynam

2.3

KJ'IaCCVI(*)VILI,VIDOBaTb HeopraHn4yeckme seliecrtBea

2.4

XapakTepusoBaTb (onucbiBaTb) OOLWME XMMUYECKME CBOWCTBA BeLUECTB
pasnuyHbIX KNaccoB, NoATBEpPXAasi OnucaHue npuMepamMu MOMEKYNsipHbIX
ypaBHEHUN COOTBETCTBYHOLLUX XMMNYECKUX peaKLini

2.5

NporHo3mpoBaTb CBOWCTBa BELWECTB B 3aBUCUMOCTU OT WX Ka4yeCTBEHHOIO
COCTaBa, BO3MOXHOCTKU NpOoTEKaHNA XUMUYECKUX ﬂpeBpaLIJ,eHVIVI B pa3yinyHbIX
ycnoBuax

2.6

cnegoBaTb MpaBuiaM MOMb30BaHUA XUMWYECKOW MOCYAOM M nabopaTopHbIM
obopyaoBaHvem, a Takke npasnnam obpalleHusi ¢ BelecTBamMmmn B COOTBETCTBUM
C VHCTPYKUMAMW MO BbINOMHEHUIO NabopaTopHbIX XMMWUYECKMX OMbITOB MO
nony4eHnio 1 cobupaHuio rasoobpasHbix BellecTB (BoAopoda M KucrnopoAaa),
MPUrOTOBMNEHUIO PAcTBOPOB C OMNpeAefieHHOW MacCOBOW J0Se pacTBOPEHHOro
BellecTBa, MNNaHUMpoBaTb W MNPOBOAUTb XWMWUYECKME IKCMNEPUMEHTbI MO
pacnosHaBaHMI0O pacTBOPOB LeNoYerd M KUACAOT C MOMOLLb WHOWKATOPOB
(nakmyc, deHondTanenH, MeTurnopaxx n gpyrme)

2.7

npoBOAUTb pacyeTbl NO YpaBHEHUKD XUMUYECKOM peakuunn

Mo Teme: '"lepuoanyeckmn 3akoH u [lepuogudeckas cucTemMa XUMUYECKUX
anemeHtoB [O.N. MeHgeneeBa. CTpoeHne aToMOB. XMMUYECKas CBA3b.
OkucnnTenbHO-BOCCTAaHOBUTENbBHbIE peakummn”

3.1

pacKkpbiBaTb CMbICJZT OCHOBHbIX XUMWYECKNX NOHATUN: A0Pp0 aToMa, SJ'IeKTpOHHbIﬁ
cnon atoma, aToMHas 0p6MTaJ’Ib, paanyc atomMa, XuMn4eckasd CBA3b, NONApHaa u
HenoJidpHaa KoBaneHTHada CBA3b, 3J1EKTPOOTPULATESIbHOCTb, NOHHaA CBA3b, NOH,
KaTWUOH, aHNOH, CTeNneHb OKNCIEHNA

3.2

KﬂaCCI/I(bVILI,I/IDOBaTb XUMUNYECKne aNn1eMeHTbI

3.3

onucbiBaTb U XapakTepu3oBaTb TabnuuHylo dopmy [lepnognyeckon cuctemsl
XMUMUYECKMX ANIEMEHTOB: pasnuyatb NOHATMA "rmaBHas noarpynna (A-rpynna)” u

"noboyHasa nogrpynna (b-rpynna)”, "Mansie" n "6onbmne" nepmogpl

3.4

packpbiBaTb CMbICI Mepunogmnyeckoro 3aKoHa O.n. MeHpeneeBa:




AOEMOHCTPUpPOBAThb NOHMMaHune HepMO,ElMHeCKOVI 3aBNCUMOCTHU CBOWCTB
XUMUYECKNX 3JTIEMEHTOB OT NUX NMOJIOXKEHUA B ﬂepmo,qwquKon cucrteme

35 COOTHOCUTb 0003Ha4vyeHus, KoTopble uMeloTcs B Tabnuue "lMepuoamyeckas
cuctema  xummyeckmx  anemeHtoB  O.M. MeHgeneesa" ¢ umcnoBbiMU
XapakTepucTukamm CTpOEeHMsI aTOMOB XMMMUYECKNX 3NEMEHTOB (COoCcTaB M 3apsig
sapa, obLee YMcno 3aNEeKTPOHOB U pacnpeaeneHne Ux no 3NeKTPOHHbBIM CIosiM)

3.6 onpefensTb CTeNeHb OKUCIIEHNS 3NEeMEHTOB B GUHAPHBIX COEAMHEHUSX
3.7 onpenenaTb BUA XMMUYECKOW CBA3W (KOBANleHTHas U MOHHAs) B HEOPraHWYeCKnx
COEAMHEHUSIX

[TpoBepsiembie 2JIEMEHTHI coiepKaHus (8 Kiacc)

Koa lMpoBepsieMbll 3NEMEHT coaep>KaHus
1 lMepBoHayanbHbIe XMUYECKNE MOHATUSA
11 MpeomeT xvMun. Ponb XMMWM B XXU3HU YenoBeka. XMMWsi B CUCTEME HayK. Temna u

BellecTBa. Pm3myeckme CBONCTBA BELLECTB. ArperaTHoe COCTOsAHNE BELLEeCTB

1.2 MNoHATMEe o MeTogax no3HaHuMa B XuMun. Yuctble BewectBa U cmecu. CnocoObl
pasgeneHnsa cmecen

1.3 ATOMBbI 1 Monekynbl. XvMuYeckne 3nemeHTbl. CUMBOSbI XUMUYECKUX SNEMEHTOB.
MpocTble u cnoxHele BelecTBa. ATOMHO-MOJEKYSIPHOE yYeHne

14 Xnmumyeckas cbopmyna. BaneHTHOCTb aTOMOB XMMW4YECKUX 3NemMeHToB. 3akoH
NnocTtositHcTBa cocTtaBa BeuwecTB. OTHocuTenbHad aTtomHass Macca. OTHocuTenbHas
MOneKyIndapHaa Macca. MaccoBas [onst XUMMYECKOro afieMeHTa B CoeAMHEHNN

15 Konun4yectBo Belectsa. Monb. MonsipHaa macca. B3sanmocssasb konvyecTsa, Macchl U
yucria CTPYKTYPHbIX eaunHul  BewlecTBa. PacuyeTbl no opmynam  XuUMUYEeCKMX
coegnHeHnn

1.6 dusnyeckme M xummyeckne sBneHus. Xumudeckass peakumss M ee npusHaku. 3akoH

COXpaHeHunA MaccCbl BeLllecCTB. Xummnyeckne YpaBHEHUA. Knaccmq)mxau,m XUMUNYECKUX
peakuui (CoeguUHEHNs], Pa3rioXeHUs, 3aMeLLeHusl, obmeHa)

1.7 XUMUYECKUiA SKCMEPUMEHT: 3HAKOMCTBO C XMMMWYECKOW NocyaoW, ¢ npaBunamm paboTbl B
nabopaTopun 1 Npremammn obpalleHusi ¢ nabopaTopHbIM 060OpyAOBaHMEM, U3YYEHUE U




onucaHve Mu3nyeckux CBOWCTB OOpasLOB HeOopraHM4Yeckux BellecTB, HabmogeHue
dm3nyeckux (nnaeneHne BOCKa, TasgHWe NbAaa, pacTupaHue caxapa B CTYMNKe, KUneHue u
KOHAeHcaums BoAbl) U XMMUYECKUX (rOpeHne CBeYn, NpokanveBaHne MeaHou NPOBOSOKM,
B3aMMOAEVCTBME Mena C KUCIOTOW) ABfeHun, HabnoaeHwe n onucaHve MpU3HaKoB
MPOTEeKaHNs XUMUYECKUX peakumin (pasnoxeHne caxapa, B3auMMOAEWNCTBME CepHOMn
kucnotel ¢ xnopugom 6apus, pasnoxeHue ruapokcmga meaum (lI) npu HarpesaHuw,
B3aumoencTBne xenesa c pactsopom conu meam (1), nsyyeHme cnocobos pasgeneHus
cMecelt (C NOMOLWbD MarHuta, UNbTpoBaHWe, BbiNapuBaHue, AUCTUMNALMS,
xpomarorpadus), NpoBeeHNe OYMUCTKM MOBAPEHHOMW COonu, HabnogeHve n onucaHue
pe3ynbTaToB MNPOBEAEHMS OMbITa, WIMIOCTPUPYIOLLEro 3aKOH COXPaHeHWs Macchl,
co3sgaHve mogenen Monekyn (LapocTepXXHEBbIX)

BaxHenwwme npegcraBuTeNn HeopraHM4eCcknx BeLlecTB

2.1

Bosagyx - cmecb rasoB. CoctaB Bo3gyxa. Kucnopoa - anemMeHT M npoctoe BeLLecTBO.
HaxoxpgeHune kucrnopoga B npupoge, omsmdeckne m xMMmmyeckue CBOMCTBA (peakuuu
ropenusi). Okcuabl. lNpumeHeHue kucnopoga. Cnocobbl MNonyyYyeHwWss Kucropoda B
nabopatopum 1 npombiwneHHocTn. KpyroBopoT kucnopoga B npupoge. O30H -
annoTponHas mogudurkaums kucnopoga

2.2

TennoBon 3dEKT XUMUYECKOW peakumm, TEePMOXUMUYECKME YPaBHEHUs, 3K30- U
3HAOTEPMUYECKME peaKummn. ToNnNnBO: yronb 1 meTaH. 3arpsasHeHne Bo3gyxa, yeuneHume
napHMKOBOro addekTa, paspyLUeHne 030HOBOro Cros

2.3

Bogopon - aneMeHT M npocToe BellecTBo. HaxoxgeHue Bogopoda B nNpupoae,
m3nyeckme U XMMmmndeckme CBOICTBA, NpUMeHeHMe, cnocobbl nonydveHuns. Kucnotbl v
comm

2.4

MOJ'IFIprIVI 006bem rasoB. PacyeTbl N0 XMMUYECKUM YpaBHEHUAM

2.5

dusnyeckme ceoncTtea Boabl. Boga kak pactBoputens. PactBopbl. HacbiweHHble u
HeHacbllWweHHble pacTBopbl. PacTtBopumocTb BewecTts B Boge. Maccosas pons
BellecTBa B pacTBope. Xumudeckue csonctea Bodbl. OcHoBaHus. Ponb pacTBopoB B
npupoae 1 B XW3HW Yenoseka. KpyroBopoT BoAbl B npupoge. 3arpa3HeHne npupogHbiX
Boa. OxpaHa 1 o4ncTKa NPUPOAHbIX BOS,

2.6

Knaccudumkaums HeopraHmdecknx coeanHeHmin. Okcuabl. Knaccudmkaums OKCUOOB:
coneobpasylowe (OCHOBHbIE, KUCMOTHble, amMdOTepHble) WM HeconeobpasyoLme.
HomeHknaTtypa okcugoB. dusmyeckne m xumudeckme cBoWcTBa OKcMAoB. [MonydeHue
OKCMAOB

2.7

OcHoBaHus. KﬂaCCVI(*)I/IKaLI,Mﬂ OCHOBaHW: LWEenoun wu HepacTBOpUMble OCHOBaHUA.




HomeHknatypa ocHoOBaHui. Pusnyeckme ” XUMUYECKME CBOMCTBA OCHOBAHWUMN.
lMonyyeHne ocHoBaHMi

2.8

Kucnotbl. Knaccudukaums kmcnot. HomeHknaTtypa Kucnot. dusmyeckue n xmMmmdeckme
cBoncTBa kucnot. Psa aktusHoctn metannoB H.H. BekeTtosa. [NonyyeHune kucnot

2.9

Conu. HomeHknatypa conen. ®uanyeckme n xmMmmieckme cBolcTea cornen. [NonyyeHne
coneu

2.10

eHeTU4eckasa cBsA3b MexXxay Knaccamm HeopraHnM4eCkmnx COeauHEeHnn
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XVMUYECKUIN SKCMEPUMEHT: KayeCTBEHHOE oOnpeaerieHne COAepXaHusi Kucnopoga B
BO3adyxe, nonydveHue, cobupaHue, pacrnos3HaBaHWe W WU3yYeHWe CBOWCTB KUCMOPOAa,
HabnogeHne B3aMMOOENCTBUS BELLECTB C KUCIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
npekpaLleHnsi ropeHns (noxapa), 03HakoMneHve ¢ obpasuamm OKCUAO0B U ONMcaHue Ux
CBOWNCTB, MNOny4yeHue, cobupaHue, pacno3HaBaHME U K3yYeHUe CBOWCTB BoAopoda
(ropeHue), B3aumogericteme Bogopoaa ¢ okcmaom meaum (1) (Bo3amMoXHO Mcnonb3oBaHme
BugeomarepuanoB), HabniogeHuwe 00pas3uoB BewectB konuyectsBom 1 Monb,
nccnegoBaHne 0CODEHHOCTEN PACTBOPEHMSI BELIECTB C Pas3fMYHOM pacTBOPMMOCTLIO,
NMPUroToBNEHWe pacTBOPOB C OMNPeAerieHHON MacCoBOWM [ONiel pPacTBOPEHHOro
BeLlecTBa, B3aMMOAeNCcTBME BOAbl C MeTannamu (HaTpuem 1 Kanbumem) (BO3MOXHO
ncrnonb3oBaHWe BuAeoMaTepuarnoB), onpefenieHMe pacTBOPOB KWCMOT W LWenoYen ¢
MOMOLLLIO  WHOWKATOPOB, MWCcrefoBaHWe 00pas3uoB HEOPraHM4Yeckux BeLLEeCTB
pasnuyHbIX KraccoB, HabnwaeHWe WU3MEHEHMS1 OKpacku WMHAWKATOPOB B pacTBopax
KACNOT U LWenoyen, usydeHne Banmonenctensa okcuaa meau (Il) ¢ pactsopom cepHon
KACNOTbI, KUCMNOT C MeTannamu, peakumi HenTpanumsauumn, nosyyeHne HepacTBOPUMbIX
OCHOBaHWWN, BbITECHEHWE OAHOro MeTanna ApyruM K3 pacTBopa Comnv, pelleHue
3KCnepuMeHTanbHblX 3agad no Teme "BaxHenwume Knaccbl HeopraHW4ecKmx
coegnHeHnn"

Mepunogmyecknii 3akoH u [lepuogudeckas cuctema XuMMUYECKMX anemeHtoB [.U.
Menpgeneesa. CtpoeHue aToOMOB. Xummnyeckas CBS13b. OkncnuTernbHo-
BOCCTaHOBUTESbHbIE peakuum

3.1

I'IepBble NonbITKN KJ'IaCCI/ICbI/IKaLLI/II/I XUMUYECKNX anemMeHToB. [loHATME O rpynnax
CXOOHbIX 3N1eMEeHTOB (LLI,eJ'IO‘-IHbIe n uwenovyHos3emMesibHble MeTalibl, ranoreHsol,
MHEPTHbIE Fa3b|). OnemeHThI, KOTOpble o6pa3yr0T aM(*)OTeprle oKCcuabl N rmapokcunabl

3.2

Mepunogmyecknin 3akoH. [lepnogudeckas cuctema XuMuYeckux anemeHtos [.U.
MeHpgeneeBa. KopoTtkonepuogHas w aAnuHHonepuogHasa dopmbl  [lepunognyeckon
cuctembl xummnyecknx anemeHtoB .M. MeHgeneesa. Mepuogbl 1 rpynnbl. dusmyeckun
CMbICN NOPSAKOBOrOo HOMEpa, HOMEPOB Mepuoaa 1 rpynnel aNemMeHTa




3.3 CtpoeHne atomoB. CoctaB aToMHbix sgep. WM3oTtonbl. 3nekTpoHbl. CTpoeHue
3NEKTPOHHbIX 000Mo4Yek aToMoB nepBbix 20 XMMUYECKUX anemMeHToB [lepuoanyeckon
cuctembl [O.MN. MeHoeneeBa. XapakTepuCTUMKa XMMUYECKOTO 3SfieMeHTa Mo  €ero
nonoxeHuto B Nepuoaunydeckon cucteme O.U. MeHgeneesa

3.4 3aKOHOMEPHOCTU U3MEHEHNST paaMyca aTOMOB XMMUYECKUX SNEMEHTOB, METanM4eckux
N HemeTannuMyecknx CBOWCTB MO rpynnam u nepuogam. 3HadeHue [lepuogudeckoro
3akoHa u [lepnognyeckon CUCTEMbI XUMWUYECKMX INEMEHTOB AN PasBUTUS Hayku ©
npaktukn. .U. MeHgenees - y4eHbIn U rpaxgaHuH

3.5 Xummnyeckas CBA3b. KoBaneHTtHas (nonsipHas " HenonsipHasl)  CBS3b.
OneKkTpooTPULATENBHOCTE XMMUYECKNX aneMeHToB. MIoHHas cBS3b

3.6 CteneHb  OKMCNEHNS. OKMcnNTENbHO-BOCCTAHOBUTENbHbIE peakunn. npOU,eCCbI
OKUCNEeHMs n BoccTaHoBreHUs. OKMCITUTENN U BOCCTAHOBUTENM

3.7 XUMWYECKUIN 3KCMEPUMEHT: M3yveHne o0OpasuoB BELLECTB MeTasnsioB U HeMeTannos,
B3auMoOAeNCTBME TMApPOKCHAA LMHKa C pacTBOpaMu KUCIOT WU LuerodYen, nNpoBeaeHune
ONbITOB, WMAMOCTPUPYIOWMX MPUMEPBLI  OKUCIUTENbHO-BOCCTAHOBUTENMbHbBIX peakumin
(ropeHune, peakumm pasnoxXeHnsi, CoeaNHEHNS)

9 KITACC
BemecTtBo n xumMu4ueckasi peakuus
[lepnognuecknit 3akoH. Ilepnommueckas cucrema XUMHYECKUX anementoB J[.MI. MenneneeBa. CtpoeHne aTOMOB.

3aKOHOMEPHOCTU B M3MEHEHUM CBOMCTB XMMHUYECKHX JJIEMEHTOB NEPBBIX TPEX MEPUOIOB, Kalus, KaldblUsg U UX COCAVUHEHUU B
COOTBETCTBHH C TIOJIOKEHHUEM DJIEMEHTOB B [leproanueckoi cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKOW PEIIETKN U BUJIa XUMHUYECKOMN CBA3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMYECKHX BEIIEeCTB. XMMHYECKUE CBOMCTBA BEIECTB, OTHOCSIIMXCA K Pa3TMYHBIM
KJIacCaM HEOPraHWUYECKUX COCAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEIECTB.

Knaccudpukanus XUMHUUECKMX  peakuuid 1O  pa3iIMyHbIM  IpHU3HAKaM (TI0 YHCIy U COCTaBYy yYacCTBYIOUIMX B PEAKIHH
BEUIECTB, MO TEIIOBOMY 3((}EKTy, M0 U3MEHEHUIO CTETEeHEeW OKHCIIEHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpPAaTUMOCTH, MO YYaCTHUIO
Katanu3aropa). DK30- U 3HI0TEPMHYECKUE PEAKIUU, TEPMOXUMHUUYECKUE YPABHEHUS.



[Tonsitue 0 crkopoctn XUMUYecKol peakiuu. [loHsTHE 00 O0OpaTHMMBIX W HEOOpPATUMBIX XMMHUUYECKHX peaknusx. [loHsTne o
TOMOTEHHBIX U I€TePOTeHHBIX peakiusax. [londarne o karamuse. llonatne o XumudyeckoM paBHOBecHH. DaKTOPHI, BIUAIOMINE HA
CKOpPOCTb XUMHUUYECKOU PEAKLINH U MOJIOKEHNE XUMUUYECKOTO PAaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUHU, AJIEKTPOHHBI  OajllaHC  OKHMCIWUTEIbHO-BOCCTAHOBHUTEIIBHOM  PEaKLHU.
CocraBneHue ypaBHEHH OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIU C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopust 3IEKTPOTUTUYECKON TUCCOUMALMU. DJIEKTPOJIHUTHI U HEAIEKTPOJIUThl. KaTnoHbl, aHMOHBI. MeXaHu3M IUCCOLUALNN
BEIIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOH cBsi3u. CTeneHp Aucconnanuu. CHUIbHbBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuun moHHoro oOMeHa. YclOBHS NPOTEKAHHS PEAKIUHA MOHHOTO OOMEHa, MOJHBIE M COKpAIEHHBIE MOHHBIC YpaBHEHUS
peakuuii. CBOMCTBa KHUCIOT, OCHOBAaHUN U COJIEH B CBETE IMPEACTaBICHUM 00 3JIEKTPOJUTHYECKOM auccouuanuu. KauecTBeHHbIE
peakuuu Ha HOoHBL. [IoHATHE O TUapONIU3E COJIEH.

XUMHUYECKHUIN IKCTIEPUMEHT:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKHX PEIETOK HEOPraHWYECKHX BEIIECTB — METAJJIOB W HEMETaIoB (rpadura u
alMas3a), CJIOXHBIX BEIIECTB (XJIOpUIA HATpHsl), UCCIENOBAHHE 3aBHUCHUMOCTH CKOPOCTHM XMUMHUYECKON peakUuud OT BO3ACUCTBUS
pa3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpoOIlecca JUCCOLMALIMKI KHCIIOT, HIEJI0Ye U coei
(BO3MO>KHO MCIOJIb30BAaHUE BUAECO MATEPHAIIOB), POBEAEHUE OIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKLIMA MOHHOTO
oOmeHa (oOpa3oBaHME OCajJKa, BBIJIEJICHUE Tra3a, O0pa30BaHUE BOJbI), OMNBITOB, WLIIOCTPUPYIOMIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHUE, PEAKIIMU PA3JIOKEHHs, COEAUMHEHUs), paACIlO3HABaHUE HEOPraHMYECKUX BEUIECTB C
ITOMOIIIBIO KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE YKCIEPUMEHTAJIbHBIX 3aa4.

Hewmerabl 1 UX coeIMHEHUs

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHble cTeneHu oOokucieHus. CTpoeHue Hu
¢dbu3nUecKue CBOMCTBA MPOCTHIX BEHIECTB — TaJIOTEHOB. XMMHUYECKHE CBOMCTBA HA MpUMEpe XJiopa (B3auMMOJIEHCTBUE C METAJlJIaMH,
HEMeTaJUIaMH, TIesiodamMu). Xia0poBoaopo. ColisiHas KUCIIOTa, XUMHUYECKUE CBOMCTBA, MOJyUYeHne, mpuMeHenue. JleiicTBue xiopa u
XJIOPOBOJOPO/Ia HA OPraHU3M 4eJIOBEKA. BaykHeNe XIOpUAbl U UX HAX0XKICHUE B IIPUPOLE.

OO6m1as xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE ~ CTENEHU  OKHUCIICHUS.

Crtpoenue u (pu3nvecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOAA U CEPHI.
Xumuuecke cBoiictBa cepbl. CepoBOAOPO, CTpOEHUE, PU3MUECKHE U XUMUYEeCKHue cBOMCTBA. OKCHUIBI Cepbl KaK MpeICTaBUTENN
KHCJIOTHBIX OKCUAOB. CepHas KHUCIOTa, (pU3MYECKHME M XUMHUYECKHE CBOMCTBa (0OIlME KakK MpEeACTaBUTENS Kjacca KUCIOT U
cnenuduueckre). XMMUYECKHE PEaKklii, JIeKalue B OCHOBE MPOMBIIIUIEHHOTO CIIoco0a MOMydYeHUs CepHOM KUCIOThL. [Tpumenenue
cepHoid KUCIOoThl. CoJu CEPHOM KUCIIOThI, KAUECTBEHHAsI peakus Ha Cynb(aT-uoH. HaxoxaeHue cepbl U €€ COeAMHEHUI B IPUPOJE.
XHWMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl COCIMHEHHUSIMM CEpbl (KUCIOTHBIE JOXAHW, 3arpsA3HEHUE BO3yXa U BOJOEMOB),



crocoObl ero mpenoTBpamieHus. OOmas xapakTepucThKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENIEHN OKHCIICHUA. A30T, paclpoCTpaHEHHUE B MPHUPOJE, GU3MYECKHE W XMMHUYECKHe CBOMCTBAa. KpyroBopoT azora B mpupoe.
AMMuak, ero (GU3MYEeCKue M XMMHYECKHE CBOWMCTBA, MOJydeHHe U npuMeHeHrne. Coiau aMMOHHS, X (DU3UICCKHE U XUMHYECCKUE
CBOMCTBa, MpuMeHeHne. KauecTBeHHast peakiusi Ha MOHBI aMMOHHMsI. A30THasi KUCJIOTa, €€ MoydeHue, GU3NIeCKue U XUMUICCKUE
cBOMcCTBa (00IIKE KaK MPEeACTaBUTENs Kjlacca KUCIOT U crnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIE aMMOHUSI B KaueCTBE
MUHEpaIbHBIX yI0OpeHHd. XUMHUECKOE 3arpsA3HEHUE OKPY Kaloleh cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/H, 3arpsi3HEHUE
BO3/lyXa, MOYBBI U BOAOEMOB). Pocdop, amnmorponHsie Momudukanuu docdopa, ¢usnveckue U XUMHUEcKHe cBoiicTBa. OKcu
docdopa (V) u dochopHas kuciora, puU3nYecKUe U XMMHUYECKHUE CBOWCTBa, moiyudeHue. Mcmonws3oBanue ¢ochaToB B KayecTBe
MUHEPaIbHBIX YI0OpEHUH.

OO6mast xapakrtepucThka 3JeMeHTOB [VA-rpynmbel. OCoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEINEHH OKHUCIICHUS.
Yriepoa, almoTpomHbIe MoOIW(HKAIAK, pacnpocTpaHEHHWE B TpHpoae, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AJCOpOITHS.
KpyroBopot yriepona B npupome. OKCuapl yriepoaa, ux (GU3NUeCKre U XUMUYECKUE CBOWCTBA, JCHCTBHE HA KUBBIC OPTaHU3MEI,
MOJTy9CHUE M TIPUMEHEHUE. DKOJIOTUUECKHE TPOOJIeMBI, CBSI3aHHbBIE ¢ OKcuaoM yriepoaa (IV), runores3a ri1o0aibHOTO MOTEIIIICHUS
KJIMMaTa, MapHUKOBBIA 3P (HEeKT. YTOoabHas KACI0Ta U €€ COJU, NX (U3HUCCKUE U XUMHYCCKHE CBOWCTBA, TIOJyUYCHHUE U MPUMEHEHHE.
KauecTtBenHas peakius Ha kapOoHaT- MOHBI Vcronp3oBaHWe KapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH W CEIHCKOM
XO3SMCTBE.

[TepBoHavanbHBIE TOHATHS OO0 OPraHWMYECKUX BEIIECTBAX KaK O COCOUWHEHUAX yriepoaa (MeTaH, dTaH, JTWJICH, alleTHJICH,
ATaHOJI, TJIMIIEPUH, YKCyCHas Kuciota). [IpupogHbie HCTOYHUKH YTIIEBOJIOPOJOB (Yroyib, MPUPOJHBIN Ta3, HE(PTh), MPOAYKTHl UX
nepepaboTku (OCH3WH), MX POJb B OBITY M IPOMBINIICHHOCTU. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpax, Oelkax,
YTJIEBOJIaX — M MX POJIM B KU3HU YeJoBeKa. MaTepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usznueckre U XMMHUYECKUE CBOMCTBA, MOydeHHEe U nmpumeHeHue. CoenuHeHus KpeMHus B mpupoze. OOriue
npenacrabienust o0 okcuae kpemuus (IV) m kpemuueBoit kucnore. CHIMKaThl, UX HCIOJIb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiiimue ctpouTenbHble MaTepHaNbl: KEpaMUKa, CTEKII0, IIEMEHT, 0€TOH, *Kene300eToH. [Ipobiembl 6€30MacHOro UCIOIb30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HH.

XUMHUYECKUMN IKCIIEPUMEHT:

W3y4YeHUE 00pa3IoB HEOPTaHUYECCKUX BEIIECTB, CBOWCTB COJITHON KHCIIOTHI, MPOBEJACHNUE KAYeCTBCHHBIX PEaKIMA Ha XJIOPH/I-
WOHBI M HAONIOACHUE MPU3HAKOB WX IMPOTEKAHUS, OMBITHI, OTpPaKArOIIHEe (HU3UYECKUE M XMMHYECKHE CBOWCTBA TAJIOTCHOB M WX
COeMHEHUN  (BO3MOXKHO  HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), O3HAKOMJIEHHE C 00pa3lamMu XJOpPUIOB (rajoreHUA0B),
O3HAKOMJIEHHE C oOpa3laMH cepbl M €€ COCIMHEHUSIMH (BO3MOXHO MCIOJIb30BaHHME BHUEOMATEpPHUAJIOB), HAOJIIOJACHUE Ipoliecca
oOyriIMBaHus caxapa MoJ JEUCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yYCHHE XUMHUYECKUX CBONCTB pa30aBICHHON CEpPHOMN



KHCIIOTBI, TPOBEACHUE KAYeCTBCHHOW peaknuu Ha Cyiab(ar-noH W HAOIIOJeHWE MpHU3HAaKa e€ MPOTEeKaHWs, O3HAKOMIICHHE C
(bU3UYeCKUMU CBOMCTBaMH a30Ta, pocdopa U X COeTUHECHUI (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPUAIOB), 00pa3iaMu a30THBIX U
dbochopHBIX yaoOpeHul, moiaydeHue, coOMpaHWe, pPACIIO3HABAaHWUE M HM3YyYCHHE CBOWCTB aMMHAaKa, MPOBEICHHWE KAadYeCTBEHHBIX
peaknuii Ha MOH aMMOHUS U docdaT-UOH U U3YUYCHHUE MPU3HAKOB WX MPOTECKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOU
KHUCIIOTBI C MEIbI0 (BO3MOKHO HCIIOIb30BaHUE BUACOMATEPUATIOB), H3yUYEHHUE MOJIETICH KPUCTAUTMUYECKUX PEIIETOK anMasa, rpadura,
dbynnepeHa, 03HaKOMJIEHUE € MPOIIECCOM aACOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTUBOrasa,
noJiy4eHue, coOupaHue, pacro3HaBaHUe U U3yUYEHHUE CBOMCTB YIIEKUCIOTO ra3a, MPoBeACHUE KaueCTBEHHBIX PEeakIuii Ha KapOOHAT U
CUJIMKAT-UOHBbl U W3YYCHHE NPU3HAKOB MX NPOTEKAHUS, O3HAKOMJIEHUE C MPOIYKIHEN CHIMKATHON MPOMBIIUICHHOCTH, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 33/a4 110 TeMe « BakHeHIIne HEMETaJUIbl U UX COCAUHECHUS.

Meraibl 1 UX COEIUHEHUS

OOmiast xapakTepUCTHUKAa XMUMHUYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHMM HMX moJioxkeHus B llepuomuueckoil cucreme
xummudeckux snemeHtoB J[.M. MenneneeBa m crpoenuss aroMoB. CTpo€HHE METaIoB. MeTaluindeckas CBSI3b M METalIMYecKas
KpUCTaJIIINYeCcKast pemérka. ONEKTPOXUMHUYECKUN  pAX HaIPsHKEHAN MeTaIIOB. Pusnyeckue u
XUMHUYECKUEe CBOMCTBa MeTaioB. OOmue crnocoObl MojiydeHus MeTaioB. [oHSTHE O KOppO3UM METAIJIOB, OCHOBHBIE CITIOCOOBI
3aUThl UX OT Koppo3uu. CrjaBbl (CTallb, YyryH, IIOPATIOMUHUNA, OpOH3a) MU MX NPUMEHEHHE B OBITY U TPOMBIILJIEHHOCTH.
[Ilenounsie MeTamibl: noyioxkenue B [lepuognueckoit cucreme xumuueckux 3nemMeHToB .M. MenaeneeBa, CTpOCHHE WX aTOMOB,
HaXOXJCHHUE B MPUPOJIE.

@u3nuecKue U XUMUYECKUE CBOMCTBA (Ha MmpumMepe HaTpus W Kanust). OKCUAbl U THAPOKCUIBI HATpUs U Kanud. [IpumeHnenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHUM.

[Ilenouyno3eMenbHbIE METAUIBI MAarHUM W KajdbLUMM: IOJOXKeHue B llepuomnueckor cucreme Xumuyeckux snemMeHTtoB 1.
MenpeneeBa, CTPOCHUE UX ATOMOB, HAX0XKAEHUE B NpUpoe. Pu3nyeckue 1 XMMAYECKUE CBOMCTBA MArHUS M Kalblus. BaxnHenme
COCTMHEHMSI KabIusl (OKCUI, TUAPOKCHUI, CONN). JKECTKOCTH BOMIBI M CLIOCOOBI €€ yCTpaHEHUS.

AuntomuHuii: monoxkenue B [lepuoandeckoit cucreMe xumuueckux seMmeHToB .M. MenaeneeBa, CTpoeHHE aTOMa, HAXOXKJICHUE
B nipupoje. dusnyeckre 1 XUMUYECKUE CBOMCTBA aTIOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUIA U TUAPOKCHIA ATFOMUHUA.

Kenezo: nonoxenue B [lepuognueckoit cucteMe xumuueckux sneMeHToB .M. MenaeneeBa, cTpoeHHe aTOMa, HAXOXKICHUE B
npupojie. Puznueckue U XUMHUYECKHE CBOMCTBa >kene3a. Okcuibl, ruapokcuasl u comu xkeneza (II) u xeneza (III), ux coctas,
CBOMCTBA U NOJTYyYEHHUE.

XUMHUYECKUMN IKCIIEPUMEHT:

O3HaKOMJIEHHE C o0pa3llaMyi METAJIJIOB U CIUIaBOB, X (M3UYECKUMHU CBOMCTBaMH, U3yUEHHE PE3YJIbTaTOB KOPPO3UU METAJIIOB
(BO3MOXXHO HCITOJB30BAHUE BUEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHS OKCHUJIA KaJbIMS W HATPUA C BOAOW (BO3MOXKHO



MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), UCCIEIOBAHUE CBOMCTB XECTKOM BOJBI, MpOILiECCa TOPEHHS Keje3a B KUCIOponae (BO3MOKHO
MCITI0JIb30BAaHUE BHUJIEOMATEPUAIIOB), TPU3HAKOB NPOTEKAHMS KAY€CTBEHHBIX PEAKLU HA MOHBI (MarHus, Kajablus, aIFOMUHUS, IUHKA,
xenesa (I11) u xenesa (III), meau (I11), HaGat0IeHNE U ONMCAHKE MPOLECCOB OKPAIIMBAHUS TUIAMEHU HOHAMM HATPUSl, KAJIHS U KaJIbIUS
(BO3MOXKHO MCIOJB30BAaHUE BUICOMATEPUANIOB), HCCIEIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS U THIPOKCH/IA IIMHKA,
pelIeHre SKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe «Ba)kHeNe METAIIIbL U UX COCIUHEHUS.

XHUMHS U OKpyKarolas cpena

BemecTBa u mMarepuainsl B IOBCEIHEBHOW >KM3HU YEJIOBEKA. be30MacHOE MCIOIb30BAHUE BELIECTB U XMMUYECKUX PEAKLIUNA B
obITy. IlepBast momMolb IpU XMMHUYECKHUX OKOTaX U OTPABICHUSIX.

XVMMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (mpeenbHas AonycTuMasl KoHueHTpauus BemecTB (nanee — I1JK). Ponb
XMMHHU B PEILIEHUH SKOJOTUYECKUX MTPOOIIEM.

XUMHUYECKHUIN IKCTIEPUMEHT:

u3ydyeHue o0pa3loB MaTepHaoB (CTEKIIO, CIJIaBbl METAJIOB, OJIMUMEPHBIE MAaTEPUATIBI).

MexnpenMeTHbIe CBSI3H

Peanuzauus MeXNnpeaMeTHBIX CBA3€H MpPHU M3YYEHUU XUMHUHM B 9 Kilacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAHME KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHH, SBJISIONIMXCS CHUCTEMHBIMU JUISl OTJENBHBIX MPEIMETOB €CTECTBEHHO- HAyYHOIO
LUKIIA.

OOmuMe ecTecTBEHHO-HAYYHbIE TMOHSTHS: Hay4HbId (PakT, TUNOTE3a, 3aKOH, TEOpHs, aHaiu3, CHUHTE3, Kiaccudukaius,
NEPUOANYHOCTD, HAOJIOJIEHUE, SKCIEPUMEHT, MOJCIMPOBAHNUE, U3MEPEHHUE, MOJEIb, SIBJICHHE, MapHUKOBBIA 3 (EKT, TEXHOIOTHs,
MaTepHaIbl.

®duznka: Matepusi, aToM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI, PAJIHOAKTUBHOCTb, MOJIEKYJA, JIEKTPHUUECKUI
3apsijl, IPOBOJAHUKH, OJYTPOBOJHUKHU, TUAIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TE€NO0, 00BEM, arperaTHOe COCTOSTHUE BEILECTBA, I'a3,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MUECKUE BEIMYMHBI, €IMHULBI W3MEpPEHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpPAIbHbIE YAOOPEHUS, MHKPOIJIEMEHTBI, MaKpOAJIEMEHTHI,
NUTaTEIbHbIEC BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, OJIE3HbIE UCKOMIAEMBbIE, TOILIIMBO, BOJHBIE PECYPCHI.

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTATAM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeapHON porpaMmal (9 kiacc)

Koa MpoBepsieMble NpegMeTHble pe3yrbTaTbl OCBOEHMUSI OCHOBHOW 06pa3oBaTenibHON
NnpoBepsemMoro nporpaMmbl OCHOBHOTO obLero obpasoBaHus




pesyrnbTaTta

1

Mo Teme: "BelwiecTBo 1 xmumu4veckasa peakuns”

11

packpbiBaTb CMbICIT OCHOBHBIX XMMWYECKUX MOHSITUIA: pacTBOp, 3MEKTPONUTHI,
HEeaNneKkTPonuTbI, ANEKTPoNUTUYeckas AMccouMauns, peakuum MOHHOro obmeHa,
KaTanusaTop, XMMMWYecKoe paBHOBecue, obpaTumblie U HeobpaTuMble peakuuu,
OKUCNUTENbHO-BOCCTAHOBUTENbBHBIE  pPeakuun, OKUCNUTENb, BOCCTAHOBUTENb,
OKWCINEHVE N BOCCTAHOBMEHME, annoTponus, aMOTEPHOCTb, XMMUYecKasi CBS3b
(koBaneHTHas, MOHHadA, MeTannuMyeckasl), Kpuctannmyeckas pelueTka, Crnnasbl,
CKOPOCTb XMMUYECKOMN peakuunm

1.2

NNNCTpnpoBaTb B3aMMOCBA3b OCHOBHbLIX XUMWYECKUX NOHATUA W NPUMEHATb
3TN NOHATUA Npn onncaHum BelwecTB N NX ﬂpeBpaLlJ,eHVIVI

1.3

COCTaBNATb YPaBHEHUS INEKTPONUTUYECKON AUCCouMaumMm KUCIOT, LWEeroven u
cornen, NOsHbIE U COKPaLLEHHbIE YPaBHEHMS peakunii MOHHOro obmeHa

14

pacKkpbiBaTb CYWHOCTb OKUCITINTEJIbHO-BOCCTAaHOBUTEJ1bHbIX peaKLl,MVI
nocpeancTBoM COCTaBJ1IEHUA AJTEKTPOHHOTO OanaHca aTnx peaKU,MVI

15

npoBOAUTbL pacyeTbl NO ypaBHEHUIO XUMUYECKOMN peakunn

Mo Temam: "HemeTannbl u nx coegnHeHus" n "MeTtannbl u nx coegnHeHuns"

2.1

XapakTepusoBaTb (OnucbiBaTh) obLime u cneumdunyeckne XMMmmyeckme CBOMCTBA
MPOCTbIX W  CMOXHbIX BeLWecTB, MOATBEPXAas oOnucaHue npvMepamu
MONEKYNSPHbBIX M MOHHBIX YPaBHEHWUIN COOTBETCTBYHOLUNX XMMUYECKMNX pPeaKLmn

2.2

COCTaBIIATb YpaBHEHUA peaKLl,VII?I, noareepXxaarwLmnx cyulecTtsoBaHune
reHeTU4EeCKOn CBA3MN Mexay BelectBamMu pasninyHbIX KrnaccoB

2.3

NporHo3mpoBaTb CBOWCTBa BeLleCTB B 3aBUCUMOCTU OT UX CTpOEHNUA,
BO3MOXXHOCTU NPOTEKaHNA XUMNYECKNX rlpeBpau.l,eHwZ B Pa3JIM4HbIX YCIOBUAX

2.4

crefoeaTtb NpaBuiaM MONb30BaHUSA XUMWYECKOW MOCyAon M nabopaTopHbIM
obopyaoBaHueM, a Takke npaeBunam obpalleHus ¢ BewwecTsamm B COOTBETCTBUM
C WHCTPYKUMAMU 1O BbINOJIHEHUIO na60paToprlx XUMUYECKNX ONbITOB MO
Nony4eHno U cobmnpaHunio ra3aoobpasHbIX BELLECTB (aMmMmaka u yrieKkMcnoro rasa)

2.5

NpoBOAUTL peakuuu, MOATBEpPXAalolUMe KauYeCTBEHHbIA COCTaB pPasfuyHbIX
BELLeCTB: pacno3HaBaTb OMbITHLIM NyTeM Xnopua-, bpomua-, voana-, kapboHar-,




CbOCCbaT-, cunukart-, cynbc*)aT—, r’MApPOKCHNA-NOHbI, KaTUOHbl aMMOHWUA, WOHbI
M3Yy4YEHHbIX MeTasuoB, NPUCYTCTByHLWMNE B BOOHbIX paCTBOpax HeopraHN4eCKmnx

BELLEeCTB

3 Mo Teme: "Xumusa n okpyxatorasa cpega”

3.1 packpblBaTb CMbICIT OCHOBHbIX XMMu4yeckux noHsTuin: MK BellecTsa; koppo3sus
MeTannoB

3.2 NPUMEHATbL OCHOBHbIE OrNnepaunn MbICITUTENBHON aedaTesibHOCTU - aHanums “

CWHTE3, cpaBHeHue, 0006LuleHne, cucTtemaTmsauuto, BbISIBNEHUE MPUYUHHO-
cneacTtBeHHbIX CB$|3el7I - Aangd I/I3y‘-IeHI/IF| CBOI7ICTB BewecTB N XMMNUYEeCKUX peaKLlMVI;
€CTECTBEHHO-Hay4yHble MeTodbl MO3HaHWA - HabnogeHue, U3MepeHue,
MoAEenMpoBaHme, 3KCNePUMEHT (peanbHblii U MbICNIEHHbI)

[TpoBepsiembie 21eMeHTHI coAepkanus (9 kiacc)

Koa lMpoBepsieMbll 3NEMEHT coaep>KaHus
1 BelectBo 1 xumuyeckas peakuus. [NostopeHue
1.1 Mepunogmyecknin  3akoH. [lepuogudeckas cuctema XMMHYECKMX anemeHtoB [.U.

MengeneeBa. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTVI B U3MEHEHUN CBOWCTB XMMWUYECKNX
3JIEMEHTOB NepBbIX TPpEX Nepnoaos, Kanuad, Kanbuna n nx COEOVHEHUI B COOTBETCTBUM
C NonoXxeHnewm 3rnemMeHToB B I"Iepmop,wquKoﬁ cucrtemMe U CTpoeHnem nx atomos

1.2 CTpOGHMe BellecTBa: BuObl XUMUYECKOM CBA3N. Tunbl KpUCTamn4yeCknx peLlieTok,
3aBMCUMOCTb CBOWCTB BellecTBa OT Tuna KpVICTaJ'IJ'IVI‘-IeCK0l7I peweTtkn ”n Buaa
XUMUYECKOW CBA3MN. KJ'IaCCI/I(bI/IKaLI,VIFl N HOMEHKnatypa HeopraHM4eCcknx BeLllecTB
(Me)K,D,YHapOD,Haﬂ n TpI/IBI/IaJ'IbHaﬂ). XnuMmyeckne CBOWMCTBA BELLECTB, OTHOCALLMXCSA K
pa3fniM4HbIM Kinaccam HEOpPraHn4ecknx coefMHEHUN, reHeTn4yeckas CBA3b
HeopraHn4yeckmnx seLlecTs

1.3 KﬂaCCM(*)I/IKaLWIﬂ XUMUNYECKUNX peaKLI,VIVI No pas3fiMyHbIM NpU3HakKam (ﬂO 4Yucny n cocrtaBsy
y4qyacTByrwLKMX B peakunn BelwecTs, No TenyioBoMy 3(b(beKTy, Nno M3MEHEHUIO CTEMEHEN
OKUCINIeHUA XUMUYEeCKUX 3JieMeHTOB, Mo 06paTI/IMOCTI/I, no y4yacrtuio KaTanmsaTopa).
OK30- MU SHOOTEepMUYEeCKMe peakuynn, TepMOXMMUYECKMe YypaBHEHUA. MoHATne o
CKOpOCTHU XUMMYECKon peakuunm

14 lMoHATMe 06 obpaTtuMbix M HeobpaTUMbIX XUMUYECKUX peakuusx. [loHsaTne o




FTOMOIreHHbIX U reTeporeHHbIX peakuundx. IMoHATNE O XMMMYECKOM paBHOBECUN. (DaKTOpr,
BIinAOLWne Ha CKOPOCTb XUMUNYECKOW peakuun n nonoxXeHne XmMmmn4eckoro pasBHoBecua

15

OKUCNTENbHO-BOCCTAHOBUTENbBHbIE pPEaKkUUn, INEKTPOHHbIN BHanaHC OKUCNUTENbHO-
BOCCTaHOBMWTENbHOM peakuum. CocraBneHune ypaBHEHW OKUCINUTENBHO-
BOCCTaHOBMWTENbHbIX Peakuuin ¢ UCNosib30BaHWEM METOAa ANEKTPOHHOro 6anaHca

1.6

Teopusi aNeKTPONUTMYECKON AnccoumaL . ONEKTPOnnUTbl U HESNEKTPONUTLI. KaTuoHsbI,
aHWoHbl. MexaHu3m guccoumaumm BELLECTB C pas3NMYHbIMU BUAAMU XUMUYECKON CBA3MW.
CteneHb guccoumaumn. CunbHble U cnabble aneKkTponuTbl. Peakunm MoHHoOro obmeHa.
YcnoBusi NpoTekaHust peakuuin WMOHHOro obmeHa, MOSHble M COKpaWlEeHHbIE WOHHblEe
ypaBHeHus peakuumin. CBonCTBa KMCNOT, OCHOBaHUN 1 Conen B cBeTe npeacTasneHnii 0o
ANEKTpoNMTMYECKON anccoumaumm. KayecTBeHHble peakumMm Ha WOoHbl. [loHATME O
rmaponuae conen

1.7

XUMWYECKUIA IKCMEPUMEHT: O3HAKOMIEHUE C MOAENAMU KPUCTaNSIMYeCKMX peLleToK
HeopraHM4yeckMx BELLECTB - METannoB M HemeTannoB (rpacdwvta u anmasa), CroXHbIX
BelwlecTB (xnopuvaga HaTpusl); MccrnedoBaHVWe 3aBMCMMOCTU CKOPOCTU  XMMUYECKOW
peakuunM OT BO3AEWCTBUS PasnuyHbIX (pakTopoB; UCCrnegoBaHUE 3NeKTPOnpPOBOAHOCTU
pacTBOPOB BELLECTB, MpoLecca AUCCOLMaLMN KACMOT, LWenovern n conen (BO3MOXHO
ncrnonb3oBaHWe BMaeoMaTepuanos); NpoOBeAEeHUE OMbITOB, UAMOCTPUPYIOLWLMX NMPU3HaKN
npoTekaHWss peakuui WoHHOro obmeHa (obpasoBaHve ocagka, BblgeneHue rasa,
obpasoBaHve BOAbl); ONbITOB, WNMIOCTPUPYIOLUMX  MNPUMEPbLI  OKUCIIUTENbHO-
BOCCTAHOBMUTENbHbIX peakuuMn (ropeHue, peakuun pPasriokXeHus, CoeauHEHUs);
pacrno3HaBaHWe HEeOPraHM4YecKMx BeELLEeCTB C MOMOLLbI KAYeCTBEHHbIX peakuun Ha
WOHbI; peLLEeHNe IKCNepuMeHTasbHbIX 3a4a4

HemeTannsl 1 nx coegnHeHns

2.1

Obuwasn xapaktepuctuka ranoreHoB. OCOBEHHOCTU CTPOEHUSI aTOMOB, XapaKTepHble
cteneHn okncneHusi. CtpoeHne n gumamyeckme CBoOMCTBa NPOCTbIX BELECTB - rafioreHos.
XvMnyeckue CBOWCTBA Ha npumepe xnopa (B3aMMmodencTsne C MeTannamu,
HemeTannamu, wenovamu). Xnoposogopon. CongHasa kucrnoTa, XMMUYeckne CBOWCTBA,
nonyyeHve, npumeHeHue. [leicTBne xnopa n XnopoBogopoda Ha OpraHuM3Mm 4erioBeka.
BaxHenLwme xnopuabl U UX HaXoXxaeHue B npupoae

2.2

Obwas xapakrepuctuka anemeHtoB VIA-rpynnel. OcobGeHHOCTU CTPOEHMSI aTOMOB,
XapaKkTepHble cTeneHn okucneHus. CTpoeHve U  U3nYeckme CBOWCTBA MNPOCTbIX
BELLECTB - KMcropoga W cepbl. ANMOTPONHble MOAudMKauuM Kucrnopoda W cepbl.
Xumunyeckue cBokicTBa cepbl. CepoBoaopon, CTpoeHue, PU3NYECKME U XUMUYECKME
cBovicTBa. Okcuapl cepbl Kak NpeAcTaBUTENM KUCIOTHLIX okcuaoB. CepHasi KucroTa,
dbusnyeckne n XMMMYECKNE CBOMCTBaA (0OLME Kak npeacTaBuUTEnNs Kracca KUCNOT U




cneunduyeckme). XMMUYeckne peakuuu, fexalime B 0OCHOBE NMPOMBILLIIEHHOIO crnocoba
NoSlyYeHnss cepHol Kucnotbl. [MpumeHeHne. Conmu CepHOW KWCMOTbl, KayecTBeHHas
peakumMsi Ha cynbdaTt-uoH. HaxoxageHue cepbl M ee COoeduHEHWH B NpUpPOAE.
Xumunyeckoe 3arpsi3HeHMEe OKpyXallel cpeabl COeAUHEHUSIMU cepbl  (KUCIOTHbIe
A0XOW, 3arpsisHeHre Bo3ayxa U BOJOEMORB), CNocoGbl ero npeaoTepalleHns

2.3

Obwaa xapaktepuctuka anemeHToB VA-rpynnbl. OCOBeHHOCTM CTPOEHMSI aTOMOB,
XapakTepHble CTeneHn oKucreHud. A3oT, pacnpocTpaHeHue B npupoae, dusmyeckne m
XMMnyeckme cBoncTBa. KpyroBopoT asoTa B npupoge. AMMMak, ero ousmyeckme u
XMMUYECKME CBOWCTBA, MOmyyYeHrne n npuMmeHeHne. Conm aMmMmoHusl, ux usmdeckue u
XMMUYECKME CBOWCTBA, NpuMeHeHne. KayecTBeHHas peakuusi Ha MWOHbl aMMOHWS.
A30THasi kucroTa, ee nofy4veHune, puanyeckne n xMMumdeckme cBoOWCTBa (0OLWMe Kak
npeacTaBuTeNs Kracca KACnoT u cneumdudeckme). Mcnonb3oBaHne HUTPATOB U Conew
aMMOHMWS B KayecTBe MuvHeparbHblX yaoobpeHun. XuMmmyeckoe  3arpsi3HeHue
OKpy>XalLen cpedbl coeguMHeHnaMN a3oTa (KUCNOTHbIE A0XAW, 3arpsA3HeHne BO3gyxa,
noysbl 1 BOOOEMOB)

2.4

docdop, annoTponHble moandrkaummn pocgopa, dbmsnyeckme n XMMmnM4eckne CBOMCTBA.
Okeung docdopa (V) u docdopHas kucnoTta, PUsnyYeckme U XMMUYECKue CBOWCTBA,
nonyyeHue. Vicnonb3oBaHne pocdaToB B KA4ECTBE MUHEpPAIbHbIX ya0OpeHun

2.5

Obwas xapaktepuctuka anemeHtoB IVA-rpynnbl. OcobeHHOCTN CTpPOeHMs aToMOB,
XapaKkTepHble  CTEeNneHu  OKUCINeHWs.  Yrnepoa, annotponHbie  Moaudurkaumu,
pacnpocTpaHeHve B npupoge, ¢usmdeckne M XMMUYEcKne CBOMWCTBa. Apcopbums.
KpyrosopoT yrnepoga B npupoge. Okcuasl yrnepoaa, Ux dusnyeckue u xmMmudeckme
CBOWNCTBA, AENCTBME HA XMBble OpraHn3Mbl, NOyYeHne U NpUMeHeHne. JKonormyeckmne
npobnembl, cBA3aHHble ¢ okcnaom yrnepoga (IV); runotesa rnobanbHOro NoTenneHust
Knumara; NapHUKOBLIN 3eKkT. YromnbHast KMcnota uU ee Cconu, Ux uandeckne u
XMMUYECKMEe CBOWCTBA, MofnyyeHve U npumeHeHue. KadecTBeHHas peakuus Ha
kapboHaT-noHbl. Ncnonb3oBaHne kapboHaToB B ObITY, MeguLUMHE, NPOMBbILLIEHHOCTU U
CEeNbCKOM X03491CTBE

2.6

I'IepBOHaqaanble noHaTUs 06 OpraHn4yeckux BelecCTBax Kak O coeaunHeHUdxX yrnepoaa
(MeTaH, 3TaH, 3TUNEeH, aueTurneH, 3TaHos, MNMuuepuH, yKCyCcHad KVICJ'IOTa). Nx coctaB un
XUMU4YeCKoe CTpoeHue. MoHsTME O BMONOrMYEecKN BaXKHbIX BeLLECTBaX: Xunpax, benkax,
yrneesodax - U UX posin B XU3HU 4HeoBeKa. MaTepmaanoe €0UHCTBO OpraHn4ecknx u
HeopraHn4ecknx coeguHeHnn

2.7

KpeMHun, ero dusmnyeckne n XuMMUYECKMe CBOWCTBA, MOSyYeHUEe W MNpUMEHEHMeE.
CoepnunHeHus kpemHus B npupoge. O6wme npeactaBneHus ob okcuae kpemuus (1V) m
KpemHueBon kucnote. Cwunukatbl, WX MWCMNoNb3oBaHuMe B  ObITy, MeauuuHe,
NPOMbILLNIEHHOCTN. BaxkHelwme cTpoutenbHble MaTepumarbl: KepaMmuka, CTEKIO, LLEMEHT,




OeToH, >kerne3obeToH. |_|p06J'IeMbI ©e3onacHoOro  UCnonb30BaHUS CTpOUTENbHbIX
maTtepunanos B NoBCEAHEBHOM XN3HN

2.8

XVMNYECKUIN 3IKCMEPUMEHT: u3dydeHne obpasLioB HeopraHMYecKMX BeLLecTB, CBOWCTB
COMSIHOM  KUCMOTbI; MpOBEeAEHWEe KAYeCTBEHHbIX peakuuMi Ha XMAOpPUA-UOHbI U
HabnogeHne npu3HaKoB WX MNPOTEKaHUHA; OMbITbl, OTpaxarwwue uandeckme u
XUMUYECKME CBOWCTBA ranoreHoB M MUX COeAUHEHUA (BO3MOXHO WCMONb30oBaHWe
BYaeomatepuanoB); O3HakoMmrnieHune ¢ obpasuamu  XnOpuMaoB  (ranoreHuaos);
O3HakomIieHne c¢ obpasuamu cepbl U €e COeAWHEHUsIMU (BO3MOXHO MCMONb30BaHUe
BMAaeomartepuanos); HabniogeHue npouecca oOyrnMBaHUSA caxapa nog AeWCTBUEM
KOHLEHTPUPOBAHHOW CEPHOMN KWUCMOTbI; U3yYEeHNE XMMMUYECKUX CBOWCTB pa3baBrneHHow
CEPHOW KMUCMNOTbI, NPOBEAEHNE KAa4EeCTBEHHOWN peakummn Ha cynbdaT-noH n HabnwogeHme
npu3Haka ee NpoTekaHusi; 03HaKoMmneHe ¢ U3nYeckMMm cBoncTBammn a3oTa, doccopa
N UX CoOeaMHEHN (BO3MOXHO MCMONb30BaHNE BuageomaTtepuanoB), obpasuamm a3oTHbIX
n docopHbix yanobpeHun; nonyyveHue, cobupaHue, pacrnos3HaBaHWe W Uu3yveHue
CBOWICTB aMMuaka; npoBefeHne KayeCTBEHHbIX peakuui Ha MOH aMMoHusA u docdar-
MOH W WM3yYEeHUe MpPU3HAKOB MX MPOTEKaHus, B3aMMOAEWCTBME KOHLIEHTPMPOBAHHOM
a30THOW KMCNOTbl C MeAblo (BO3MOXHO MCNONb30BaHUe BraeoMaTepuaroB); n3ydeHue
MOZENen KpUCTannmyeckmx peleTok anmasa, rpacura, dynnepeHa; o3HakOMMeHne ¢
npoueccoMm agcopbumMmM  pacTBOPEHHbIX BELECTB  aKTUBMPOBAHHBIM  Yriem U
YCTPOMNCTBOM NpOTMBOra3a; mnonydeHue, cobupaHue, pacrnosHaBaHUE W WK3YYeHue
CBOWICTB YITIEKUCIIONO rasa; MNpOBEAEHUE KAYeCTBEHHbIX peakuun Ha kapboHaT- u
CUIMUKaT-NOHbI U M3YyYEHUE MNPU3HAKOB WX MPOTEKAHMWSA; O3HAKOMIIEHME C MpoAyKUMen
CWIMMKaTHOW MPOMBILLMIEHHOCTW; pPELUEHUE 3KCMEPUMEHTarbHbIX 3agady no Teme
"BaxkHelLune HemeTannsl U ux coeguHenus"

MeTannbl n nx coeguHeHus

3.1

Obwan xapakTepucTuka XUMWYECKMX IFIEMEHTOB - MeETanfloB Ha OCHOBaHUWN UX
nonoxeHus B lNepunognyeckon cucteme xummyeckux anemeHtos [.M. MeHgeneesa u
cTpoeHuss atomoB. CTpoeHne meTannoB. MeTannmnuyeckad CBs3b W MeTannuyeckas
KpucTannuyeckas peLueTka. QneKkTpoOXUMMIECKUIA paL HanpshkeHUn MeTansos

3.2

dusnyeckne U XMMUYECKMe cBoilcTBa MeTannoB. OGwwue cnocolGbl  NomnyyYeHust
meTannoB. [MoHATME O KOppO3UWM MeTarnnoB, OCHOBHble CMOCOObI 3aluTbl KX OT
koppo3un. Crnaebl (CTanb, YyryH, A0pantoMUHUA, 6poH3a) U UX NpUMEHEHWEe B GbITY U
MPOMBILLTNIEHHOCTM

3.3

LlenoyHble meTannbl: nosioxeHne B [lepMognyeckon cucteMe XMMuUYeckux anemMeHToB
O.WN. MeHgoeneeBa; CTpoeHMe WMX aTOMOB; HaxoxgeHue B npupoge. duaumyeckue u
XMMU4eckme cBoncTBa (Ha npumepe Hatpusa n kanus). Okcuabl U rMApoOKCUAbl HAaTpUs U
kanus. NpumMmeHeHne LWeNOYHbIX METasIOB U UX CoOeaMHEHUN




3.4

LLlenoyHo3eMenbHble MeTanmbl MarHMin M KanbUui: nornoxeHuwe B [lepuogmnyeckomn
cucteme xmMmmyeckux anemenToB .M. MeHaeneeBa; cTpoeHMe Ux aTOMOB; HaxoXaeHne
B npupoge. PusmMyeckne M XUMMYECKME CBOWCTBA MarHus M Kanbuusi. BaxHenwwve
coeavHeHus kanbuus (okcua, rugpokcua, conm). XKecTkocTb BOAbl M Crnocobbl ee
yCTpaHeHus

3.5

AniomMuHuRn: nonoxeHve B [lepuoguyeckon cuctemMe XUMUYECKMX anemeHTos [.U.
MeHpoeneeBa; cTpoeHuMe aTtoMma; HaxoxaeHue B npupoge. dusnyeckme M xumumdeckune
CBOWICTBa antoMuHusA. AMGOTEPHbBIE CBOMCTBA OKCUAa U rmapokc1Maa antoMmnHms

3.6

XKeneso: nonoxeHne B [lepnogudeckon cucteme xummdeckmx anemeHtos [.U.
MeHpgeneeBa; CTpoeHuMe aToMma; HaxoxaeHue B npupoge. dusnyeckme M xummdeckmne
ceonctsa xenesa. Okcugbl, rmgpokeuasl u conu xenesa (l1) n xenesa (lll), ux cocras,
CBOWICTBA W Nnony4eHue

3.7

XVMUYECKUI IKCMEPUMEHT: O3HaKoMIleHMe c obpasuamu MeTannoB W CnnaBoOB, WX
hn3M4ECKUMN CBOWCTBAMU; U3ydeHUE pe3ynbTaTOB KOPPO3UW MeTansoB (BO3MOXHO
ncnonb3oBaHve BUAeOMaTepManoB), 0COOEHHOCTEN B3aUMOAENCTBUSA OKCuaa KanbLms v
HaTpusi C BOOOM (BO3MOXHO WCMONb3OBaHWE BuaeomaTepuaros); uccnegoBaHve
CBOWNCTB >KECTKOW BOAbl; MNpoLecca ropeHus xenesa B kucrnopoge (BO3MOXHO
NCNonb30BaHWe BUAeoMaTepmanoB); NPU3HAKOB NPOTEKaHNS] KaYECTBEHHbIX peakuuin Ha
WOHbI (MarHus, kanbuud, antoMmuvHus, umHka, xenesa (II) n xenesa (lll), mean (Il);
HabnogeHne n onucaHme NpoLLEeCCOB OKPALLUMBAHUA MilaMEHN MOHAMK HATPUA, Kanus n
KanbLmsa (BO3MOXHO UCMONb30BaHWE BuAeoMaTepuaroB); nccnegoBaHme amgoTepHbIX
CBOWCTB rmgpokcuaa antoMUHUS U rMapokcuaa LMHKA; pelleHne SKcrnepuMeHTanbHbIX
3agad no teme "BaxHenwme meTannbl U X coeguHeHus"

XvMuns 1 okpyxaroLuasi cpepa

4.1

HoBble mMmaTtepuarnbl U TEXHONOIMA. BewectBa u maTtepuanbl B NOBCEAHEBHOW XNU3HU
yenoseka. Xumunsa w1 340poBbe. BesonacHoe Mcnonb3oBaHWE BELLECTB U XMMUYECKUX
peaKLl,VIVI B 6bITy. I'IepBa;l NMOMOLLb NP XUMUYECKNX OXKOrax n oTpaBlieHNAX

4.2

OCHOBbI 9KOMOMMYECKoW rpamoTHOCTU. XMMMYECKOe 3arpsi3HeHMe OKpyKatowen cpefbl
MAOK. Pomb xumum B pelueHWM 3Komornyeckmx npobnem. [NpupoaHble WCTOYHUKK
yrneBogopoaoB (yronb, NpupoaHbIf ras, HedpTb), NPoAyKTbl UX NepepaboTku, X ponb B
ObITY U NPOMBILLNIEHHOCTH

4.3

XUMUYecKniA  3KCNepuUMEHT: usyyeHne o6pasLoB MmaTepuanoB (CTeKno, Chnnaebl
MeTansnos, NofMMepHbie MaTepuarnbl)




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 1O XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIET O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHMS MPOTPaMMbl OCHOBHOI'O OOLIEr0 OOpa3OBaHMs JOCTUTAKOTCS B X0J€ OOyYeHHUs XUMHUU B
€IMHCTBE YYEOHOM M BOCHUTATENIBHOM JEATEIBHOCTH B COOTBETCTBUU C TPAJAMLMOHHBIMU POCCHUICKUMHU COLMOKYJIBTYPHBIMH W
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, NPUHATHIMU B OOIIECTBE MpaBUIAMH W HOPMaMM IOBEIEHHUS M CHOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS M COLUAIN3ALMN 00yYarOIIUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPAKAIOT TOTOBHOCTh OOYYaOIIMXCSI PYKOBOJCTBOBATHCS CHUCTEMOM MO3UTHBHBIX IEHHOCTHBIX
OpMEHTALMI U PACLIMPEHUE ONBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) MaTPUOTUYECKOTO BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY W HAYYHOMY HACJIEOUIO, IIOHMMAaHUs 3HAYCHUS
XUMUYECKOM HayKh B JKM3HU COBPEMEHHOIO O0O0IlIecTBa, CHOCOOHOCTH BJIAJETh JOCTOBEPHOW HH(POPMALME O MEepeIoBBIX
JOCTHIKEHUSIX M OTKPBITUSX MHUPOBOM M OTE€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE MHUpa U
00IIIeCTBA;

2) IrpakIaHCKOrO0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax M IMPaBWIAX MEXJIMYHOCTHBIX OTHOUIEHWH B KOJUIEKTMBE, KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B OOILIECTBEHHO MOJE3HOW, y4eOHO- MCCIEeI0BAaTEIbCKOM, TBOPUECKOM W JIpYrMX  BHUAAX  JIEATEIBHOCTH,
TOTOBHOCTU K pPa3HOOOpa3HOM COBMECTHOM JAESTENbHOCTH IPH BBINOJIHEHWU Y4eOHBIX, MO3HABATEIbHBIX 3a7ay, BBIMNOJIHEHUU
XUMHUYECKHUX 3KCIIEPUMEHTOB, CO3/1aHUU YUEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAaHUIO ¥ B3aUMOIIOMOIIM B MIPOLIECCE ITOM
y4eOHOU JesTeNIbHOCTH, TOTOBHOCTU OILICHUBATh CBOE TOBEJEHUE M IOCTYNKH CBOMX TOBapHILEH C MO3ULMWKA HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS TIOCIIEICTBUM ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOI'O IT03HAHUA:

MHPOBO33PEHYECKUE NIPEACTABIEHNS O BEIIECTBE U XUMUYECKON PEAKIINHI, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W COCTaBIIIONIME OCHOBY JJii TOHMMaHHWS CYIIHOCTH HAayYyHOM KapTHHBI MHUpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJHOW CpENOW, O pOJM XUMHUHA B IIO3HAHUHA D3THUX
3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HANpPABJICHHbIE HA TMOJIYYEHHWE HOBBIX 3HAHUW 10 XUMHUHU, HEOOXOAMMBIE IJIsi OOBSICHEHUS
HaOJI0OaeMBbIX TPOLECCOB W SIBJIEHWM, MO3HABATENbHON, MHPOPMAIIMOHHON M YMTATEIbCKOW KYJBTYpPbl, B TOM YMKCIJI€ HABBIKOB



CaMOCTOSITETbHONH pPaboOThl C y4YeOHBIMA TEKCTaMH, CIPABOYHOW JIUTEPATYypOH, MIOCTYMHBIMA TEXHUYCCKUMH CpEACTBAMU
nH(OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpPEC K OOYYEHHIO W TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaMOOOpa30BaHHIO, MPOCKTHOU H
MCCIIEIOBATEILCKON JEATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00YUYEHUS B JaTbHEHIIICM;

4) dbopMHUpPOBaHUS KYJIBTYPbI 3/I0POBbSI:

OCO3HAHHWE IEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIICHHMS K CBOEMY 3J0pPOBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KU3HH,
OCO3HaHUE TOCIEJICTBUA M HENPUSITHE BPEAHBIX MPUBBIUEK (YMOTPEOJICHHUS aJIKOTOJs, HAPKOTHUKOB, KypeHHs), HEOOXOJIUMOCTH
coOJI0/IeHUs MpaBuil 6€30MacCHOCTH MPU OOPAIEHUH ¢ XUMUYECKUMHU BEIlIECTBAaMU B ObITY U peaIbHOM KU3HH;

5) TPYAOBOI'O BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3Y4YeHHUIO mpodeccuil U TpyJa Pa3IMuHOIO POJia, YBAXKEHHE K TPYAYy U pe3yJibTaraM TPYJIOBOM
NEATEeIbHOCTH, B TOM 4YHCJIE HAa OCHOBE IMPUMEHEHUS NPEAMETHBIX 3HAHUW MO XUMHU, OCO3HAHHBIA BBIOOpP WHAMBUIYATBHOUN
TPACKTOPUU MPOJOJLKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX UHTEPECOB U
NOTpPeOHOCTEH, ycnemHo npodecCuoHanbHON NEATeIbHOCTH M Pa3BUTHSI HEOOXOJIMMBIX YMEHHM, TOTOBHOCTh aJalTUPOBATLCA B
po(ecCUOHATIBHOM CpeJIE;

6) 9KOJIOTHYECKOTO BOCIIUTAHUS:

HKOJIOTMYECKHU II€JIeCO00pa3HOe OTHOILIEHWE K NPUPOJIC KaK HMCTOYHUKY KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBAaHMUS,
MOHMMAHHUE IIEHHOCTH 3JI0POBOr0 M 0€30macHOro oOpa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 37I0POBBIO, OCO3HAHNE IIEHHOCTH COOJII0/ICHUS MPaBUII 6€30MacHOTO MOBEJCHUS MTPH pabOTe C BEIIECTBAMU, a TAKXKE B
CUTYALUAX, YTPOKAKOIIUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH  MPUMEHSITh  3HaHUA, I[OJy4acMbIe pu VU3y4YECHUU XMMWH, U1 PELICHUS 3a]1a4, CBSI3aHHBIX C
OKpY>KaloIel TPUPOAHOM CpPENoM, JJIsi TOBBIIICHUS YPOBHS DKOJOTHYECKOW KYJIbTYpbl, OCO3HAHMS TJIOOATBHOTO XapakTepa
DKOJIOTHYECKUX TIPOOJIeM M TyTe HX penieHus TMOCPEJCTBOM METOAOB XHMHH, 3SKOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOACTBOBATHCS UM B ITI03HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B COCTaBe METaNpPeIMETHBIX pPE3yJIbTATOB BBIJICIISIOT 3HAYMMBbIE JIJIS1 (POPMUPOBAHUS MUPOBO33PEHUS
oOllleHay4YHblEe TOHATUA (3aKOH, TEOpHs, NPUHIMI, TUNoTe3a, (akT, CUCTEMA, MPOIECC, IKCIEPUMEHT M JApPYyroe.), KOTOpble
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMEeTax M IMO3BOJIAIOT Ha OCHOBE 3HAaHUU M3 3TUX MPeIMETOB (GOPMHPOBATH
IPEICTABIICHUE O IIEJIOCTHOM HAYYHOU KapTUHE MHUpPA, M YHUBEpPCaJbHbIE yueOHbIe JeHCTBUA (T03HABATENbHBIE, KOMMYHUKATUBHBIE,



PETYJIATHBHEIC), KOTOPhIE 00eCIIeYrBaIOT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSTEIILHOMY INIAHUPOBAHUIO M OCYIIIECTBICHUIO
y4eOHOM ACSITEIHHOCTH.

[To3HaBaTebHBIE YHUBEPCAIbHBIC YUECOHBIEC ICUCTBUS

ba3oBrle 1oruueckue AeUCTBUS:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUHW 3HAHWM: PACKPBIBATH CMBICI XUMHUYECKUX TOHSITUN
(BBIACIIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3AaUMOCBSI3b C JAPYTHMU TIOHSATHUSIMH), HCIOJIB30BAaTh TOHATHS JIJIS
O0OBSICHEHUSI OTJEJIBbHBIX (PAKTOB W SIBJICHHM, BBHIOMpATh OCHOBAHHUS WU KPUTEPUHU JJIs KiIacCU(DHUKAIMK XUMHUYECKUX BEIIECTB U
XUMHUYECKUX peaKIMi, yCTaHABIMBATh IPUUYMHHO-CJCACTBEHHBIC CBSI3M MEXIYy OOBEKTaMU H3YyUYCHHUS, CTPOUTH JIOTUUECKHE
paccyxaeHus (MHIyKTUBHBIC, eAYKTUBHBIC, 10 aHAJIOTHH ), /IeJIaTh BBIBOJIBI M 3aKIIOUCHHUS;

YMEHHE MPUMEHSTh B MPOIECCE MO3HAHUS MOHATUS (TIPEAMETHBIE U METAlPEAMETHbBIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
UCIIOJIb3YEMbIE B XUMHUHU, MPEOOPa30BBIBATH IIMPOKO MPUMEHSEMbIE B XUMHUU MOJICTbHBIC MPEICTABICHUS — XUMUUYECKUN 3HAK
(cMMBOJ 3JeMEHTa), XUMH4YecKas (GopMyJia U ypaBHEHHE XUMUYECKOW PEAKIUU — MPHU PEUICHUH Y4eOHO-TIO3HABATEIbHBIX 3aj1ay, C
Y4ETOM 3TUX MOJACNIBHBIX MPEACTABICHUM BBISIBISTh W XapaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB —
XUMHUYECKUX BEILIECTB U XUMUUYECKUX PEAKIUM, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U U IPOTUBOPEUHS
B U3y4YaEMBbIX MPOLIECCAX U SABJICHUSX.

ba3zoBrIe nccnemoBaTeIbCKIE JSHCTBUS:

YMEHHUE HCTOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B Kaye€CTBE WHCTPYMEHTA MO3HAHMS, A TAKXKE€ B Kadye€CTBE OCHOBBI JIJIA
(dbopMUPOBAHHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

MIPUOOPETEHHUE OTBITA 10 IUIAHUPOBAHUIO, OPTaHU3AIMN U MPOBEICHUIO YICHUYSCKUX SKCIIEPUMEHTOB, YMEHUE HAOJI0/1aTh 3a
XOJIOM TIpOoIlecca, CaMOCTOSATENIBHO IPOTHO3UPOBATh €ro pe3yJbrar, (popMyaupoBaTh OOOOIIECHHS M BBIBOABI 110 pPe3yibTaTaM
MPOBEAEHHOTO OIBITA, UCCICAOBAHMS, COCTABIIATH OTUET O IPOJICTaHHON padoTe.

PaGoTa ¢ undopmarueii:

YMEHHE BBIOMpATh, AHAJIU3UPOBATH M HWHTEPIPETUPOBATH HHGOPMAIIMIO PA3IUYHBIX BUIAOB U (OPM MpeaCTaBIICHUS,
MOJTy4aeMyI0 M3 Pa3HbIX UCTOUYHUKOB (HAYy4YHO- MOMYJISIpHAs JIMTEpATypa XUMUUECKOTO COJIEpKaHUs, CIIPaBOYHBIE TTOCOOUS, PECYPCHI
HNHTepHeTa), KpUTUYECKU OIEHUBATh MTPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIHIO;

YMEHHE TPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl MPU TOUCKE U OTOOpe HHQPOpPMAIMU M COOTBETCTBYIOUIUX JaHHBIX,
HEOOXOJMMBIX JIJISI BBIMOJHEHHS YUEOHBIX M IMO3HABATEJIbHBIX 3a/1ad ONpPEACTIEHHOTO THUIA, MPUOOpPETeHHE OIbiTa B 00JIACTH
UCIIOJI30BaHUs UH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM, OBJIaJICHUE



KyJIbTYpOH aKTHBHOTO HCIOJb30BAaHUS PA3NUYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATH ONTHUMAIBHYIO (HOpMy
npeaCcTaBiICHUs HHPOpPMAIMU U WIIIOCTPUPOBATh pelIacMble 3a/ladll HECIOKHBIMH CXEMaMHM, Juarpammamu, ApYyrumMu (hopmamu
rpaduky 1 UX KOMOUHAIUSIMU;

yYMEHHE HCIIONb30BaTh U aHAJU3UPOBATH B IMpoliecce y4eOHOW U MCCIIeI0BATENbCKON JAESTEIbHOCTH UH(POPMALIMIO O BIUSHUU
MIPOMBIILIEHHOCTH, CEITbCKOTO X0341iCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYIKAOIIEH TPUPOTHON CPELBI.

KoMMyHUKaTHUBHBIE YHUBEpCAJIbHBIE YUEOHbBIC ACHCTBUS:

yMEHHUE 3aJ1aBaTh BOIPOCH! (B XOje auanora u (WiM) AUCKYCCHHU) MO CYIIECTBY 00CyXJaaeMoil TeMbl, (OPMYJIHPOBATH CBOU
MPEJIOKEHHS] OTHOCUTENBHO BHITIOJIHEHUS TPEJJIOKEHHOM 3a1a4H;

NpPUOOPETEHUE ONBITa MPE3CHTAIMKM PEe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO HKCIIEPUMEHTa (J1abopaTOpHOIO OIIbITA,
71a00paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMM IO3HABATEIbHON M HMCCIENOBATEIbCKOW NEATEIbHOCTH MPU pPEUICHUH
BO3HUKAIOIIMX MTPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIaCOBAHUSI MO3UIIMN (00CYXAeHUsI, 0OMEH MHEHUSIMU,

«MO3TOBBIE IITYPMbD», KOOPAWHAIMS COBMECTHBIX JCHCTBUI, OMpEIeicHUE KPUTEPUEB IO OIEHKE KayeCTBAa BBIIOJIHEHHOU
paboThI U IpyTHE);

PerynstuBHbIC yHUBEpCaTbHBIC YUCOHbBIE 1EHCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh Ielu JeATeNbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIATh, KOHTPOJIMPOBaTH U MpHU
HEOOXOMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BbIOMpaTh Hambonee 3G EKTUBHBIE CIOCOOBI pEIIeHHUs Y4YEeOHBIX U
MO3HABaTEJIbHBIX 33/1a4, CAMOCTOSITENIbHO COCTaBIISATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIM alrOPUTM AECUCTBUNA MPU BHIIOJHEHUU
3aJlaHuil ¢ y4€TOM IIOJyYeHHUS HOBBIX 3HAHUN 00 HM3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIUIX, OLEHUBAThb COOTBETCTBHE
MOJIy4YE€HHOTO pe3yJibTaTa 3asBJICHHON LEJIM, YMEHHUE UCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, ITPpeIjlaraéMble B yCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX PE3yNbTAaTOB MO OCBOCHHMIO O0SI3aTEIBHOTO COACPKAHUS, YCTAaHOBJIEHHOTO JaHHOW (enepaibHON
pabodeil mporpaMMou, BEIJIEISIOT: OCBOSHHBIE 00YJYAOIIMMHUCS HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUMN, CIICITU(PUIESCKHE IS
npeaIMeTHOW 00macTh «XUMHs», BUIBI JACITEIBHOCTH TO TIOJIYYEHHIO HOBOTO 3HAHMS, €r0 HWHTEPIpETAINH, MpeoOpa3OBaHUIO H
NIPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K koniy oOyueHus B 8 Kiacce MpeIMETHBIE pe3yJibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxaTb CHOPMHUPOBAHHOCTH Yy
00yyJarommxcsi yMEHUM:



PaCKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHI: aTOM, MOJEKYJIA, XUMUYECKUN BJIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, CMECh (OJHOPOAHAS M HEOJHOPOAHAsS), BAJICHTHOCTh, OTHOCUTEIbHAS AaTOMHAs M MOJIEKYJSpHas Macca, KOJIMYECTBO
BEIIeCTBa, MOJb, MOJISIpHAs Macca, MaccoBasl JOJS XUMHUYECKOTO 3JIEMEHTa B COCAMHEHHM, MOJISIPHBIM 00BEM, OKCHA, KUCIOTa,
OCHOBaHHE, COJIb, JJICKTPOOTPUIIATEILHOCTh, CTEIICHb OKHWCJCHHUS, XUMHUYECKas peakius, KiacCu(UKaIus peakIui: peaxiuu
COCIMHEHMSI, PEAKIIMK Pa3NIOKEHUsI, PEaKIIMK 3aMEIICHHs], pEaKIMi 00OMEeHa, 9K30- U DHJIOTEPMHUUECKUE PEAKIUH, TeIIOBOM 3P deKT
peakiuu, siAPO aToma, DJIEKTPOHHBIM CIION aroma, aTOMHas OpOuTalb, pailyc aToMa, XUMHUYECKasi CBs3b, MOJISIPHAS U HEMOJIApHas
KOBAJICHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MAaccoBas J0JiA BellecTBa (IMIPOLICHTHAs] KOHIIEHTpAIlHs) B pacCTBOPE;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATUN W MPUMEHITh 3TH NOHATHSA NPU ONUCAHUM BEIIECTB U X
IIPEBPAILCHUN;

UCITI0JIb30BaTh XUMHYECKYIO0 CUMBOJIMKY JIJISi COCTABJICHHs (POPMYJT BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHA;

OMPENIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHECHUSX, CTCICHb OKHCICHHUS DJIEMEHTOB B  OMHApHBIX
COCAMHEHUSX, NPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJacCy COEAMHEHUNW To QopMynaM, BHUJ XUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAsI) B HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMbIca llepuonnueckoro 3akona /[.M. MeHneneeBa: JEMOHCTPUPOBATh IOHUMAHUE NEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX AJIEMEHTOB OT X MOJIOKEHUA B lleproanueckon cucreMe, 3aKOHOB COXPAaHEHHSI MACChl BEILIECTB, TOCTOSIHCTBA
COCTaBa, AaTOMHOMOJIEKYJIIPHOTO YYEHUs, 3aKOHAa ABOTAIpO;

OMHUCHIBATh U XapaKTepu30BaTh TaOMMuHyl0 (opmy [leprogudeckoil CUCTEMbI XMMUYECKUX DJIEMEHTOB: pa3jiMuyaTh MOHSATHUS
«TnaBHag noArpynna (A-rpyrra)y u

«mobounas noarpynma (b-rpynma)», maneie u OoJsbllive MEPHOJIbI, COOTHOCUTh 0003HAUEHHUS, KOTOPhIE UMEIOTCS B TabIuUIle
«llepuomnueckas cucrema xumuudeckux sieMeHToB /.M. MeHneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMUYECKUX IJIEMEHTOB (COCTaB | 3apsij A1ipa, O0IIee YHUCIIO AIEKTPOHOB U PaCHpeIeTICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHWYECKHWE BEIIEeCTBA, XUMHUYECKHE peakiuu (M0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMA BEIIECTB, MO TEIIOBOMY YD PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEILECTB PA3JIUMYHBIX KJIACCOB, MOJTBEPKIas OIMCAHUE
IpUMEepaMU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X Kaue€CTBEHHOT'O COCTaBa, BO3MOXXHOCTH IMPOTEKAHUS XUMHUYECKHUX
MpEeBpaIEHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChbl BELIECTB, MAacCOBYKO JOJIKO XMMHYECKOIO JJIEMEHTa IO
dbopmyJie coeTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHHIO XUMHUYECKOU PEaKIInH;



MPUMEHSTH OCHOBHBIE OTIEPAIMH MBICIIUTEIILHOMN JMEATeIbHOCTH — aHAJIN3 U CHUHTE3, CpaBHEHHE, 0000IIEHUE, CHCTEeMATH3AITHIO,
KJIacCU(DHUKAIMIO, BBISIBIICHWE TPHYUHHO- CIICJICTBEHHBIX CBSI3ed — JJI1 M3YyYCHHUS] CBOWCTB BEIIECTB W XHUMHYECKUX PEAKIIHMA,
€CTECTBEHHO-HAYYHBIC METOIbI IO3HAHUS — HAOMIOACHUE, U3MEPEHHE, MOJCITUPOBAHNE, YIKCIIEPUMEHT (peabHbIN M MBICJICHHBIN);

CJIEIOBATh IIPAaBHUJIAM TOJIH30BAHUS XUMHUUECKON MOCYI0N U TabopaTOpHBIM 000PYI0BaHHEM, a TAaKXKe MpaBUiIaM OOpalleHus ¢
BEIICCTBAMH B COOTBETCTBUH C MHCTPYKITUSMU T10 BBITOJHEHHUIO JIAOOPATOPHBIX XUMUYIECKUX OIBITOB O MOJYyYEHHUIO U COOMpPAHUIO
ra3000pa3HBIX BEMIECTB (BOJOPOJa M KUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C ONpEAeNEHHOW MAacCOBOW JOJEH pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOJUTH XUMHUECKHE SKCIIEPUMEHTHI TI0 PACTIO3HABAHHWIO PACTBOPOB MIEIIOYEH U KHCIOT C MOMOIIBIO
WHJUKATOPOB (J1akmMyc, peHondTaaenH, MeTUIOpaHXK U APyTrHUe).

K xoniy oOyuenus B 9 kiacce mpeIMeTHbIE Pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y
00y4Yarommxcsi yMEHUM:

PaCKpBIBATh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATHUN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJia, NUOH, KATHOH, aHUOH, MPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTh, JIEKTPOOTPULIATENILHOCTD, CTEIEHb OKUCICHUS, XUMUYECKasl PEaKlus, XUMUYECKas
CBsI3b, TEIUIOBOM 3¢ (EeKT peaknuu, MOJib, MOJAPHBIK OO0BEM, PaCTBOP, BJICKTPOJIUTHI, HEAICKTPOJMTHI, DIECKTPOIUTHUYECKAS
JTMCCOLMAIIMS, pPEaKIMH HOHHOTO OOMEHa, KaTaJu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMBIE pEaKIHH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMHA, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKHUCICHHE W BOCCTAHOBJICHUE, AJUIOTPOINS,
aM(oTepHOCTh, XMMHMUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas), KpHUCTa/UIMuecKas pemérka, KOPpOo3us METAJUIOB,
CIUIaBbl, CKOPOCTh XUMUYECKOM PEaKLUH, peaebHo aonyctumas kKonueHrpanus [IJIK Bemectsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUN M NPUMEHATHITH TMOHSITUS MPU ONHCAHUU BEIIECTB M MX
IIPEBPALCHUN;

HCITOJIb30BATh XUMHYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJICHUS ()OPMYJT BEIIECTB M YPABHEHUI XUMUYECKUX PEAKIUH;

ONPENEIATh BAJEHTHOCTh W CTENEHb  OKHUCIEHUS  XHMHUYECKUMX  DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO COCTaBa,
MPUHAJICKHOCTh BEIIECTB K OMPENeIEHHOMY KJIacCy COCNMHEHHM Mo (opmyliaM, BUJ XUMUYECKON CBSI3M (KOBaJEHTHAsl, MOHHAS,
METaJJTNYEeCKasi) B HEOPTaHMYECKUX COCTUHEHMSX, 3apsj] MOHA MO XMUMHUYECKOU (QopmyJsie, XapakTep Cpeabl B BOAHBIX PacTBOpax
HEOPTraHUYECKUX COCIMHEHUM, TUIl KPUCTAUIMYECKOU PEIIETKM KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona .M. MeHneneeBa W JEMOHCTPUPOBATH €r0 MOHUMAHUE: OINMUCHIBATH U
XapakTepu3oBaTh TadauuHyto Gopmy [lepuoanyeckoil CUCTEMbI XMMUYECKUX DJIEMEHTOB: Pa3finyaTh MOHATHS «TJIaBHAs MOATPYIa
(A-rpynma)» u «moboynas noarpynna (b-rpymnmna)y», Maneie u O0JbIIME TEPUOABI, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B
MEePUOANYECKON TaOJHUIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U 3aps/l sijapa, od1ee



YHICIIO 3JCKTPOHOB U pacCIpeiesieHHe UX IO 3JCKTPOHHBIM CJOSM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHUU CBOWCTB
3JIEMEHTOB M UX COCAMHEHUH B MIpesiesiaX MajbIX EPHUOI0B U TJIABHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUITUPOBATH XUMHUYECKUE AIIEMEHTHI, HEOPTraHMYECKHE BEIIEeCTBA, XWMHUYECKHE peakuuud (Mo YHUCTy U
COCTaBY yUacCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO CTENICHEH OKUCICHU S XUMUYECKHUX JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHU(PUYECKHEe XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEUIECTB, MOATBEPKIas
OMKCaHUe MPUMEPaMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINIA;

COCTaBJISITh YPABHEHUSI DJICKTPOJIMTUUECKON HUCCOIMAIMU KHUCIIOT, IIeI0Ye M COJel, MOJHbIE M COKpPAIIEHHbIE ypaBHEHUS
peakiuii MOHHOro OOMEHa, YpaBHEHUS PEaKIMi, MOATBEPKIAIONINX CYIIECTBOBAHHWE T€HETUYECKON CBS3UM MEXIY BELIECTBAMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS 3JEKTPOHHOrO OajaHca 3THX
peaKuui;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOXKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUH B
Pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAcCCOBYIO JONIO0 XHUMHUYECKOTO BJEMEHTa II0
dbopMyIie coequHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIIHH;

cOOJII01aTh MpaBHIIa MOJb30BAHMUS XMMUYECKON MOCYI0N U J1a0OpaTOpHbIM O0OPYJOBAaHUEM, a TaKKe MpaBHIIa OOpAILECHUS C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSMU T10 BBIOJHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYyYEHHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aAMMHAKa U YTIICKUCIIOTO Tra3a);

IPOBOANUTDH PEAKIMH, MOATBEPKAAIOIINE KaYECTBEHHBI COCTaB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOPHU-,
Opomui-, Honua-, KapooHat-, gocdar-, CHIIMKAT-, CyJIb(aT-, THIAPOKCUA-UOHBI, KATUOHBI AMMOHUSI U MOHBI U3yYCHHBIX METAJLIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

IPUMEHSATb OCHOBHBIE OIEPALIMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMaTH3aLHIO,
BBISIBJICHHE IPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JUIsl M3YUYEHMs CBOMCTB BEILECTB M XUMHUYECKHX PEaKIMH, €CTECTBEHHO- HAy4HbIE
METO/IbI TO3HAHUSI — HAOJIOICHUE, U3MEPEHHE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peaibHbIN U MBICTICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HanmenoBanue
Ne KomaectBo OCHOBHBIE BUIBI IESITEITHHOCTA
pa3/iesioB U TEM Conepsxanue oOydeHUS
n/n 4acoB oOyJaronmxcs

y4eOHOTO ImpeaMeTa

Pa3nen 1. [lepBonayajibHble XUMHYECKH

¢ NOHATHHA

11

XHUMUS — BakHas
00J1aCTh
€CTECTBO3HAHUS U
MPaKTUYECKOMN
JIeSITEIbHOCTH
YyelloBeKa

5

IIpenqmeT xumuu. Posib XuMuu B )KU3HU
yesioBeka. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYESCKUE CBOKMCTBA
BEIIIECTB. ATPEraTHOE COCTOSIHUE
BenecTB. [loHaTre 0 MeTOAaX MO3HAHMS
B XUMHUH. YUCTHIC BEILIECTBA U CMECH.
CniocoObI pa3ieieHUs] CMECEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBUIaMu pabOTHI B TJaOOpaTOPUU U
nprueMamMu o0palieHus ¢ 1abopaTopHbIM
000pyTI0BaHUEM.

dusnyeckue cBoicTBa 00pas3IoB
HEOPTaHUYECKUX BEILIECTB — METAJJIOB

1 HEMETAJIJIOB.

Crnioco0slI paszjeneHust cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JTUACTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBIC H3y4aeMbIX TTOHSITHH.
PackpbIBaTh posib XUMHUM B IPUPOJIE U
JKU3HU 4YeJIOBEKA, €€ CBA3b C APYTUMU
HayKamH.

PazanuaTh uncThIC BENECTBA U CMECH,
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
Paznuyate puznyeckre 1 XUMUUECKUE
SIBJICHUSL.

CrnenoBath aaropuT™Mam UCTOJIb30BAHUS
AKCIEPUMEHTAJIBHBIX METOJ0B —
HaOJII0JICHUS M DKCIIEpPUMEHTA.
HaOnronaTh 1 onuceIBaTh OOBEKTHI

MIpY MPOBEACHUM IEMOHCTPALIUHN U
J1a00paTOPHBIX OMBITOB IO U3YUYCHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JelIeHUs] CMECEU BEIIECTB.
[IpoBOAMTE XUMHUYECKUI IKCTIEPUMEHT
NIpU pa3ielieHuy cMecel (Ha mpumepe
OYMCTKH ITOBaApPEHHOMU COJIN) B XOJI€




Jlabopamopnvie onvimol:

N3yuenue u onucanue pu3andeckux
CBOMCTB 00pa3li0B HEOPTaHUYECKUX
BEILECTB.

N3yuenue cnocoboB pa3eneHus: cMeceit
(C MOMOIIIbIO MAarHUTA).

IIpakmuueckue pabomoi:

Ne 1. ITpaBuna paboThl B 1aOOpaTOpuu 1
npUEMBI 0OpalleHus ¢ 1a00paTOPHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKH ITOBAPEHHOM COJIN)

IpaKTHUeCcKOl paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10H U 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpallleHus: C XMMHUYECKUMHU BELIECTBAMU
B COOTBETCTBUH C HHCTPYKLUEH

IIPU BBIMOJTHEHUN PAKTUYECKOM

pabotsr Ne 1.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HHQpOpMAITUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN NOHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemecta n
XUMUYECKUE
peakiuu

15

ATOMBI 1 MOJIEKYJIBI. XUMUAYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EeHHUE.

Xumnueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCHUTENBHAS aTOMHAs Macca.
OTHOcCHTENbHAs MOJIEKYJISIPHAS Macca.
MaccoBas 10751 XUMUYECKOTO dJIEMEHTA
B COCJIMHEHHNH.

OnpenensTe NPU3HAKA XUMHUECKUX
peakiui, yCIOBUS UX MPOTEKAHMSI.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMHUYECKUX SIBJICHUN C TOYKH 3PECHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHS.
KnaccudpunupoBats XxuMudeckue
peakiuu (1o YUCIIy U COCTaBy
pearupyronmx 1 o0pa3yroImxcs
BEILIECTB).

Cocrainsath popmyJsibl OMHAPHBIX
BEIIECTB IO BaJICHTHOCTH U OTIPEACIISATH
BaJICHTHOCTH 110 (POpPMYyJIaM BEILIECTB.




KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €UHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COEIMHEHUN.

PuU3NYECKUE U XUMHUYECKUE SIBIICHHUS.
Xumuyeckas peakius 1 e€ Mpu3HaKH.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKUE YPABHCHUSI.
Kinaccudukanus XuMU4eCKUX peakinit
(coemuHeHus, pa3IoKEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJLJIOB.

OO6pa3upl BElIeCTB KOJTUYECTBOM 1 MOJIb.
dusnueckue ABIeHUs (TUIaBJIECHUE BOCKA,
TastHUE JibJla, paCTUPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XUMUYECKHeE sIBJIEHUS (TOPEHHUE CBEYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbl UJIU METia

C COJITHOU KMCJIOTOM).

HaOmronenre npu3HakoB MpOTEKaHUs

PaccraBisaTs koahhunneHTs!

B YPaBHEHUSIX XUMUUECKUX PEAKIUH.
Habmronate 1 onmmceIBaTh 00BEKTHI

IIpU IPOBEAECHUN JEMOHCTPAILIUN U
71a00paTOPHBIX OMBITOB.

[IpoBoaUTh BEIYUCIECHHUS 11O (hOpMYyJIaM
XUMHUYECKUX COCIMHEHUIN U yPaBHEHUSIM
XAMHUYECKUX PEaKIUH.

[IpuMeHSTh €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM UHUCIIC
HaOJI0ICHUE, MOJICTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OIepaluu
MBICITUTEIBHOMN AESTEIbHOCTH
(cpaBHeHuUe, KnaccudUKaIus)
BrictpauBath pa3BépHyThie TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha uHGOPMAITNIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICTI0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
arnrmapar Kypca XuMUu




XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTyyeHUe
u pasnoxkenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
*ene3a ¢ pactBopom coiu meau (I1).
OnpITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MaCCHl.

JlabopamopHvie onvimel:

Co3panue mozene MoJIeKya
(ILIapOCTEPKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPTaHUUECKUX BEIIECTB —
METaJIOB U HEMETAJIIOB.

Habmronenue ¢puzndeckux (MaaBjieHUE
BOCKa, TasTHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuH, MPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Habmtoienue v onvcanue Npu3HaKkoB
MPOTEKAHUSI XUMHUYECKUX PEAKIIHIA
Pa3HbIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MacCChI
BEILECTB, MOJISIPHON MaccChl, MacChl
BEIIECTB, MACChl M KOJIMUECTBA BEIIECTBA;
MacCOBOU 1011 XUMUYECKOTO AJIEMEHTa
1o popmyJie COeMHEHUS;




I10 YPaBHCHUAM XUMHUYCCKHUX peaKHHﬁI
KOJIM4YCCTBA, MaCChbl BEIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MACCC
pe€arcHTOB UJIK IIPOAYKTOB PCAKIIUU

Hroro no pazneny
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Pa3znen 2. BaxkHeliline npeacTaBuTe M HEOPraHUYECKUX BelleCTB

2.1

Bosznyx. Kucnopo.
IlousTne
00 okcugax

6

Bo3ayx — cmech razoB. CocTaB Bo3ayxa.
Kucnopoa — a3neMeHT u nmpocroe
BellecTBO. HaxoxkaeHue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIBbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYEHHS KUCTIOpO/1a B 1a0OpaTOpUH U
MIPOMBIIUIEHHOCTH. KpyroBopoTt
Kucaopoaa B mpupoae. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TennoBo#t 2PHEeKT XUMUYECKON PeaKkiIvH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIInBO:
yroJib U METaH. 3arpsi3HEHNEe BO3AyXa,
yCUJICHHE MapHUKOBOTO d(dekra,
pa3pyluIeHrue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesieHue coiepKaHms
KHUCJIOpPOJa B BO3/TyX€

[Tomyuyenue, cobupanue, pacro3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTsL COCTaBlieHUs (POpMyIT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHMI C y4aCTUEM KHCJIOPOJA.
XapakTepusoBarth (ONMKUCHIBATH) COCTAB
BO31TyXa, ((U3NICCKHC U XUMUICCKUE
CBOICTBa KHCIIOPO/IA, CIOCOOBI €T0
MOJIyYCHHs], TPUMEHEHUE U 3HAUCHHE
B TIPUPOJIC M KU3HU YETIOBEKA.
CpaBHUBaTh peaKIMi TOPEHUS U
MEJIEHHOTO OKHCJICHHSI.

OOBACHATH CYIIHOCTH IKOJIOTUIECKUX
po0sIeM, CBSI3aHHBIX C 3arpsi3HECHHEM
BO3/yXa.

CnenoBath npaBuiiaMm 0€301acHOMN
paboThI B 1ab0OpaTopuu npu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000opyI0BaHUs, a TAKXKE TIPaBUIaM
o0OpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,




Y U3Y4YEHHE CBOMCTB KUCIOPOJA.
HaOnronenue B3auMo1eicTBYS BEILIECTB
C KUCIJIOPOJIOM U YCIIOBUSA
BO3HUKHOBEHUS U MTPEKPAILCHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakomiieHHE ¢ 00pa3laMu OKCUIOB U
ONMCAHUE UX CBOWCTB.

IIpakmuueckas paboma:.

Ne 3. Tlonyuyenue u cobupanue
KHUCJIOpOJAa, U3yYEHUE €TO CBOMCTB.
Boruucnenus:

MOJIEKYJISIPHOM MacChl KHCIOPOA U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHYECKOTO DJIEMEHTA;

KOJINYECTBA, MACChI BEIIECTBA

M0 YPAaBHEHUSM XUMHUYECKUX PEaKIIUit

IPOBOJUTH HAOJIO/IEHNS, 1€JIaTh BBIBOIbI
10 pe3yJIbTaTaM 3KCIIEPUMEHTA

IIPU MPOBEACHUH TAOOPATOPHBIX OMBITOB
Y IPAKTUYECKOMN pabOTBHI.

BpIunciiaTh KOJIMUECTBO BEILIECTBA,
00BEM raza mo popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
arnrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopoaa

B IIpupojie, pusznueckue u XuMUYECKUE
CBOMCTBa, MPUMEHEHHUE, CIIOCOOBI
noay4deHusd. Kucnorsl u comnu.
MonspHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM yYPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, coOupanue u

PackpbIBaTh CMBICT N3y4aeMbIX OHATHI
Y IPUMEHSThH 3TH TIOHATHUSA MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPAILLECHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKue 1 XUMUYECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4YeHUs,
MIPUMEHEHHUE.

Cobupatb npubop JJ1s MOTYyUEHUS
BOAOpPO/IA.

Hcnonb30BaTh XUMUYECKYHO0 CUMBOJIUKY




pacro3HaBaHKE BOJIOPO/IA.
B3aumoeiicTBrE BOJOPOa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KHCIOT C METaJJIaMHU.
Ilpaxmuueckas paboma:.

No 4, TTonydenue u coOupaHre BOJI0po/a,
W3YUYCHHE €TO CBOMCTB.

Buviuucnenus:

00BbEMa, KOJIMYECTBA BEIICCTBA T'a3a

10 €r0 U3BECTHOMY KOJIUUECTBY
BEIIIECTBA WU 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUI
ra3oB

JUIS COCTaBJICHUs (DOPMYIT BEILIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKuuil ¢ yyacTUEM BOJOPOA.
Brruucaste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BeIlleCTBa;

[IpoBoaAUTH pacy€Thl IO YpaBHEHUAM
XUMHYECKHUX PEaKIMii: KOJMUeCTBa,
00BbEMa, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WIN TIPOYKTOB PEAKIIUU.

CrnenoBaTh npaBuiam 0e30macHON
paboThI B 1a0OPATOPUH NpU
UCIOJIb30BAHUU XUMHUUECKOM MOCY/IbI U
000pyI0BaHUs, a TAaKXKe IIpaBUIamM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TmanupoBaTh U OCYIIECTBISATH Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJUTH HAOJIO/IEHNS, I€NIaTh BBIBOIbI
0 pe3yJIbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIie

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

duznueckue cBoiicTBa Boabl. Bomaa kak
PaCTBOPUTEIb. XUMUYECKUE CBONCTBA
BOJIBI.

OcHoBaHus.

PackppiBaTh CMBICII NU3y4aeMbIX IOHATUI
Y IPUMEHSATH 3TH MMOHSATHS IPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPAILECHUN.
XapakTepu3oBaTh GU3HICCKHUE U




PacTtBOpbl. POsIb pacTBOPOB B IPUPOJIE U
B KU3HU YenoBeka. KpyroBopot Bojib
B MPUPO/IC. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa 1 OYUCTKA MPUPOIAHBIX BOJ.
HacpimenHbie 1 HEHACHIIICHHBIE
pacTBOpBI. PacTBOPUMOCTH BEIIIECTB

B BOoJie. MaccoBast 10JIsl BEIIEeCTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEMIECTB € pa3auyHON
PacTBOPUMOCTBHIO.

B3auMojelicTBUE BO/IBI C METANIAMU
(HaTpUEM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
1IEJIOYEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IMYHON
PacTBOPUMOCTBHIO.

[TIpurorosiieHUE pacTBOPOB

C ONpEeNeIEHHON MaCCOBOM J0JIEHN
PacTBOPEHHOIO BELIECTBA.
Ilpaxmuueckas paboma

No 5. IIpurotoBieHue pacTBOPOB

C ONPEICIEHHON MaCCOBOM JOJIEN
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBL, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIIeccax.
CocTaBisTh ypaBHEHUS] XUMUYECKHUX
pEaKLMM C y4aCTUEM BO/IBI.

OOBACHATH CYIIHOCTh IKOJIOTHYECKUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOAHBIX BOJI, CHOCOOBI OUMCTKHU BOJIbI
OT MPUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsi3HEHHUSL.

[InaHnnpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
HKCIEPUMEHTBI, IPOBOJAUTH HAOIIOACHHUS,
JIeJaTh BBIBOJIBI IO PE3YJIbTaTaM
DKCIIEPUMEHTA IIPU NIPOBEACHUU
71a00paTOPHBIX ONMBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUU NpU
UCITOJIb30BAaHUU XUMHYECKOU MTOCY bl U
000pyI0BaHUS.

[TpoBOIUTH BBIYMCIIEHUS C TIPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s BEIIECTBa

B PacTBOPEY.

BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO




Buiuucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIs BEILIECTBA B paCTBOPE»

HCTIOJIb30BATh U3YUYEHHBIN TTOHSITUMHBIN
armapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Krnaccudukanus HeopraHn4ecKux
coenuHennid. Okcunpl. Knaccugukanms
OKCHJIOB: cOJe00pa3yroliue (OCHOBHBIE,
KHCJIOTHBIE, aM(POTEPHBIE) U
HecoseoOpasyromue. Homenknarypa
okcuioB. du3nueckne 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYU U HEPACTBOPUMBIE OCHOBAHHS.
Homenknarypa ocHoBanuii. uznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHM.
[TosrydeHne OCHOBaHUU.

Kucnotsl. Knaccudukaius Kucior.
Homenknarypa kucnor. @usnueckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MetaiuioB H.H. bekerona.
ITomy4yeHune KucIor.

Comu. Homenknartypa conen.
DuU3NYECKNEe U XUMUYECKHE CBOMCTBA
conen. [lomyuenue coei.
['eneTnyeckas CBsI3b MEXKY KilacCaMU
HEOPraHUYECKUX COCIUHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Krnaccudunuposats uzydaemole
BEILECTBA 10 COCTaBY U CBOICTBAM.
CoctaBnsiTh (OpMYIIbl OKCUIOB, KUCIIOT,
OCHOBAaHMUM, COJIel M Ha3bIBaTh UX

10 MEXTYHAapPOIHON HOMEHKIIATYpE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMUUYECKHUX CBOMCTB
U3YUYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisATh MOJIEKYJISIPHBIE YPABHEHHUSI
peaKumii, HIUTFOCTPUPYIOIINX
XUMUYECKUE CBOMCTBA U CITOCOOBI
NOJIyYEHUS BELIECTB U3YUECHHBIX
KJIACCOB/TPYIIII, & TAKXKE
NOJITBEPKAAIOIINX T€HETHYECKYIO
B3aMMOCBSI3b MEX/1y HUMH.
[Ipon3BOANTE BEIYUCIICHHUS

110 YPABHEHUSIM XUMUYECKUX PEAKIUH.
[InanupoBaTh U OCYLIECTBIATH

Ha TIPAKTUKE XUMUIECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeaTh BBIBOJIBI TTO PE3yJIbTaTaM
AKCIIEPUMEHTA IIPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX




OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimel

OrnpeneneHue pacTBOPOB KUCIIOT U
1IEJI0YEH C TOMOIIBIO UHIUKATOPOB.
N3ydenne B3auMOIEVCTBUS KUCTIOT

C METAJNIAMU, PEAKIUI HEUTpaInu3aluu.
BzaumopericTBre pactBopa CEpHOU
KUCIOTHI ¢ okcuaoMm meau (11).
[TonydeHne HepacTBOPUMBIX OCHOBAHHU.
BriTecHeHre 0THOTO MeTaJLJIa APYTUM
U3 pacTBOpa COJIH.

IIpakmuueckas paboma

Ne 6. Pemenune skcriepuMeHTAIBHBIX
3a7a4 1o teMe «Baxxuenmme kinaccol
HEOPTaHUYECKUX COCTUHEHUIN.
Buviuucnenus:

M0 YpPaBHEHUSIM XUMHUYECKON PEaKIIuu:
KOJIMYECTBA BEIECTBA, 00bEMA, MacChl
110 U3BECTHOMY KOJIMYECTBY BEIECTBA,
00BEMY, Macce peareHTOB WU
MPOJTYKTOB PEAKIIUU

pabor.

CrnenoBars npaBuiam 0e30macHOM
paboThI B 1abopaTOpUn

IIPU UCIIOJIH30BAHUU XUMHYECKOU
NOCY/1bl U 000PYA0BaHUS.
BricTpanBath pa3BEpHyThie TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu

Hroro no pazueiny:

30




Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMuieckux 3iemeHToB JI. . MenneneeBa. Ctpoenne
aToMoOB. XMMHUYeCKasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

3.1 | Ilepuoanyeckuii
3aKOH U
[lepunoanueckas
cucTeMa
XUMHUYECKHX
3JIEMECHTOB

Crpoenune aTroma

. . Menneneena.

7

[lepBble MONBITKU KIacCUPUKALIIH
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
METaJllbl, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.
[Tepunonnueckuit 3akoH. [lepuognueckas
CUCTEMa XUMHUYECKUX DJIIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[Teproauyeckoi CUCTEMbI XUMUYECKUX
anemenToB [[.1. Menneneesa. [lepuoabl
v rpynibl. PU3NYECKU CMBICTT
MOPSAKOBOI0 HOMEpa, HOMEPOB MEPUOIa
U TPYIIIbI DJIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3oromnsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MTEPBHIX
20 XMMUYECKUX DJIEMCHTOB
ITepnoauueckoi CHCTEMBI

J.UN. MenaeneeBa. XapakTepucTuka
XUMHUYECKOTO JIEMEHTA

IO €rO0 MoJoXeHuo B [leprnoanueckoi
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUsI pajuyca

PackpeiBaTh CMBICT IEPUOAUIECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOTUIIBI
«lIlepuonueckas cucreMa XUMUYECKUX
anieMeHTOB [[.1. MennaeneeBay.
MonennpoBaTh CTpPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U IOyPOBHEN
IIPY TIOMOILH PUCYHKOB, 3JIEKTPOHHBIX
KOH(DUTypaluii U 3JEKTPOHHO-
rpaduueckux Gopmyi.

[losicHATh pU3NYECKUA CMBICI
IIOPSAKOBOIO HOMEPA, HOMEPOB IIEpUOIa
Y TPYMIIBI SJIEMEHTA.

XapakTepu3oBaTb XUMHYECKUE SJIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAJIUM, KAJIbIIUH
Y UX COCIMHEHUS IO MOJIOKEHUIO

B [lepronnueckou cucreme

JI.1. Menpeneena.

OOBsACHATH 001THE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PAINYCOB
aTOMOB, JIEKTPOOTPULATEILHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
MOATPYMNI C YYETOM CTPOCHUS UX
aTOMOB;




aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIINYECKUX
CBOICTB 10 TpyIaM U MepuoaaM.
3nauenue [lepuoauueckoro 3akoHa u
ITeproan4ecKoOi CUCTEMBbI XUMUYECKHUX
AJIEMEHTOB ISl PA3BUTHUS HAYKU U
npaktuku. .. MenneneeB — y4€HbIi U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMmopenicTBre ruipoKcuaa [UHKa

C paCTBOpPaMH KHUCJIOT U LIEI0YEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIIL.
Tabnuna «llepuonnueckas cucrema
XUMHYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomiieHHE ¢ 00pa3iaMyu METauIoB U
HEMETAIIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(pOpMaLMIO U3 yueOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie HTepHera

3.2

XHUMHUYECKasl CBA3b.
OKHCIINTEIILHO-
BOCCTAaHOBHUTECIILHBIC
peaKuuu

Xumudeckas cBsa3b. KoBajgeHnTHas
(ToJisipHAst U HEMOJISIPHAST) CBSI3b.
DIIEKTPOOTPUIIATEILHOCTh XUMUUECKUX
anieMeHTOB. MoHHas cBsa3b. CTENEHD
okuciaeHust. OKUCIMTEIbHO-
BOCCTaHOBUTEIbHBIC peakiuu. [Iporieccol

PackpbIBaTh CMBICH H3y4ae€MbIX TTOHSITHH.
OnpenensiTe BUJ XUMUUYECKOUN CBSI3H

B COCIMHEHNH.

MonennpoBaTh CTPOCHUE MOJIEKYII

IIPYA TIOMOILY PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.




OKHUCJICHHSI 1 BOCCTAHOBJICHHUSI.
OKHUCIUTENN U BOCCTAHOBUTENH.
XUMUYECKHUI SKCIIEPUMEHT: U3yUCHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCUA [IUHKA C PACTBOPAMHU KUCJIOT
Y LIEJI0YEN, ITIPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3JIOKEHUsI, COCTUHCHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMBITHI, WIUTIOCTPUPYIOIINUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOkKEHUsI, COSTUHECHMUS)

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTsL COCTaBlieHUs (pOpMyIT BEIIECTB,
AJIEKTPOHHOIO OalaHca peakiuii.
Onpenensite CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB 10 opMyam U
COCTaBIATH (POPMYJIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
Onpenensitb OKUCIUTEND U
BOCCTAaHOBUTEINL. PaccTaBisaTh
KOA(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii METOJIOM 3IEKTPOHHOTO
OasaHca.

HaGnronaTe XUuMHUYECKHE OTBITHI

10 IJIaHy, aHAJTU3UPOBATH U JIeTIaTh
BBIBO/IbI.

Ucnonws3oBate UKT gyt co3panus
MOJIEIIEN, TOATOTOBKYU MPE3CHTALINH,
JOKJIa/I0B IO TEME.

BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM Ha
uH(pOopMaIUIO U3 yueOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MurepHera

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 3
OBIIEE UMCJIO YACOB 68

[10 [TIPOI'PAMME




9 KUIACC

Ne
/o

Haumenosanue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KomnnuectBo
JacoB

Copeprxanue oOy4eHHUs

OcHOBHBIE BHJIBI IEATEITLHOCTH
00yYarommxcst

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE 1
yriy0OJieHrne 3HaHUH
OCHOBHBIX pa3/IeioB
Kypca 8 kiacca

5

[Iepnonnueckuii 3akoH. [lepuoanyeckas
CHCTEMa XMMHUYECKHUX SJICMCHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJusl, KaJIbIIUI U UX
COE€IMHECHHUN B COOTBETCTBUU

C TIOJIOKEHUEM BJIEMEHTOB

B [lepnoandeckon cuctemMe U CTpOEHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOU
CBsI3U. THUIIBI KPUCTATIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIIA KPUCTAIUIMYECKON
PELIETKH U BUJIA XUMUYECKOU CBSI3H.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHEHMI, T€HETUYECKasl CBS3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKHUE FTIEMEHTHI
MIEPBBIX TPEX NEPUOJIOB, KAIHS U KAJIbLIHS
0 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneesa.
KiaccudunmpoBats 1 Ha3bIBaTh
HEOPTaHUYECKHUE BEUIECTBA N3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIE XUMUYECKHE
CBONCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIATh CBOWCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUYECKUX
pEaKIuu.

OnpenensaTs BUJ XUMUYECKOU CBSI3U U
THI KPUCTAJUIMYECKON PEMIETKH
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT X CTPOCHHUSI.
BricTtpauBaTh pa3BEpHYTHIEC TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIio U3 yueOHUKa U
CIIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO




Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJICTIAMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEILIECTB — METAJLJIOB
U HeMeTaJJIoB (TpaduTa u aiMasza),
CJIOKHBIX BELIECTB (XJIOpUIa HATPUS)

HCIIOJIb30BaTh U3YYCHHBIN ITOHATUNHBIN
armapar Kypca XUuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XAMHAYCCKHAX
peaKumit

Knaccudukanus XuMuyeckux peaxiun
10 pa3IMYHBIM MpU3HAKaM (10 YUCITY U
COCTaBY YYacTBYIOIIUX B PEAKIINU
BEIIECTB, MO TEIJIOBOMY 3D (DEKTY,

10 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMUYECKHUX JIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHIO
KaTajauzaTopa). IK30- 1
SHJOTEPMUYECKUE PEAKIINH,
TEPMOXHUMUYECKHUE YPaBHEHHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonsTrue o karanuse.
[ToHsTHE 0 XUMUYECKOM PABHOBECHHU.
®dakTophl, BIUSIIONNE HA CKOPOCTh
XUMHUYECKOM peaKIy U MOJ0KEHNE
XUMHUYECKOTO PAaBHOBECHSI.
OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT N3y4aeMbIX MTOHSATHIA
Y IPUMEHSITh T MOHSITHUS IIPU OMTUCAHUU
CBOWCTB BEILIECTB M MX MTPEBPAILCHU.
KnaccuduimpoBats xuMuyeckue
PEaKIUU 0 PA3IUYHBIM PU3HAKAM.

Y cTaHaBIMBATH 3aBUCUMOCTB CKOPOCTH
XUMHYECKOUN PEAKIIUU OT Pa3INYHBIX
(haxkTopoB.

[TIporao3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX IPEBPALICHUI
B PA3JINYHBIX YCIIOBHUSAX.

OnpenensiTe OKUCIUTEIb U
BoccTtaHoBuTenb B OBP.

CocTaBisTh 3JIEKTPOHHBIN OanaHC
peakuu.

[Tpou3BOANTL BBIYUCIICHUS

110 XUMHYECKUM YPaBHCHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ap€ WJIU TPYIIIIE.

BricTpauBaTh pa3BEpHYTHIE IMCHMEHHBIE




pEeaKLMH, FIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakiuuu. COCTaBIIEHUE YpaBHEHUU
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLHI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTHU
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHBIX (PAKTOPOB.

OnbIThI, WILTIOCTPUPYIOLINAE TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NIOXKEHHUS], COSTUHEHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
peareHTOB WU MPOYKTOB MO
YPaBHEHUSIM XUMHUUYECKUX peaKIuii

Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIIIO U3 yUYeOHHKA U
CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTHYECKAS
JUCCOIHAIIHS.
XUMHUYECKHE
peakiuu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTACCOLIMALNU. DIICKTPOIUTHI U
HEAJIEKTPOIUThL. KaTHOHBI, aHUOHBI.
MexaHn3M AucCOonMalK BEIIECTB

C pa3JIMYHBIMHU BUJAMHU XUMHUYECKOMN
cBsi3u. Ctenenpb aucconuanuu. CUiibHbIC
U CJ1a0bIe DJIEKTPOJIUTHI.

Peakniuu nonnoro oomMeHa. Y ciaoBus

PackpbiBaTh CMBICT U3y4aeMbIX IOHATHUH,
a TAKXE€ CMBICII TEOPUH
BJICKTPOJIUTUYECKOU TUCCOLHALIHH.
OOBICHATH TPUUKHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, Pa3INdaTh CIA0bIC M CHIIHbHBIC
3JIEKTPOJIUTHI.

CocTaBITh ypaBHEHUS TACCOLUALINHT




MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHbBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
Ipe/ICTaBICHUN 00 SJIEKTPOIUTUYECKON
nuccornuanui. KauecTBeHHbIE peakiiuu
Ha WOoHBI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepuMeHm:
Jlemoncmpayuu.

HccnenoBanue 351eKTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
JTUCCOLMAIMH KUCIIOT, LIeJI04en

U coJjiei (BO3MOKHO MCTIOJIb30BaHUE
BUJICOMATEPUAIIOB).

OMnBITHl, WUTIOCTPUPYIONIKME MPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BblICICHHE T'a3a,
00pa3oBaHKE BOIBI).

Pacnio3naBanue HEOPraHMYECKUX
BEIIECTB C TTOMOIIBIO Ka4eCTBEHHBIX
pPEaKUM1 HA UOHBI.

JlabopamopHhwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peaKimu HOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BBIJIEJIEHUEM Ta3a, 00pa30BaHHUEM BO/IbI).
lIpakmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, MOIHbBIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpPAaTKHE€ NOHHBIEC YPABHEHHUS IPOCTHIX
peaku TuAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHNEe XUMUYECKUE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOIMAIINN; TIOJITBEPK1aTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHUU XUMUUYECKUX PEAKLIHUM.
Pemiars sKkcriepuMeHTAIbHBIC 3aa4H

0 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUECKHUE
AKCIIEPUMEHTHI, POBOUTH HAOIIOICHUSI,
JienaTh BBIBOJIBI MO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00pPATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OPATOPHUH TIPU
HCIIOJIb30BaHUN XUMHUYECKOU MOCYIbI U
o00opyI0BaHUSI.

[IpoBOAUTE BHIYUCIIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe




Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviyucnenus:

110 YPaBHEHUSAM XUMUYECKUX PEaKIIHil

B [1IAp€ WJIH TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U JPYTUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
NuTepnera

Uroro no pazneny
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Paznen 2. HemeTa/JIbI M KX COCIUHEHUSHA

2.1 | O6mas 4
XapaKTepUCTHKA
XUMHYCCKUX
3JICMEHTOB
VIIA-Tpynmsi.
["anorensl

OO0m1as xapakTepuUCTUKa rajJOreHOB.
Oco00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHMUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHYECKHUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE C METaJIJIaMU,
HEMeTaJIaMH, IeJI0YaMu).
XnopoBogopoa. ComnsiHast KMCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlencTBue xiaopa u
XJIOPOBOJIOPOJa HA OPTaHU3M YEJIOBEKA.
Baxueitmme xJ10puibl ¥ UX HAXO0KICHUAE
B MIPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaroIue GU3NIECKUe U
XHMHYECKHE CBOMCTBA raJIOTCHOB U UX
COEIMHEHUH (BO3MOYKHO MCITOJIb30BAHUE

OOBCHATH 00ITHE 3aKOHOMEPHOCTHU

B U3MCHCHHH CBOMCTB HEMETAJIJIOB U UX
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPHOJIOB U TJIABHBIX MMOATPYTII
[lepuonuyueckoi CUCTEMbBI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOECHHMSI UX
aTOMOB.

XapakTepusoBaTh (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJIOreHOB (Ha MpUMEpE XJI0pa) U
CJIOXKHBIX BEIIECTB (XJIOPOBOOPOA,
XJIOpUJIa HATPHs), CIOCOOBI UX
MOJIyYeHUS], IPUMEHEHHUE U 3HAUCHHE

B IIPUPOJIE U KU3HU YeTIOBEKA.
OmnpenensiTh XJIOPUI-HOHBI B paCTBOPE.
[InanupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JIeNIaTh BBIBOJIBI TIO Pe3yIbTaTam




BUJICOMATEPUAJIOB).

O3HakomiieHHe ¢ 00pa3LuaMu XJIOPHUIOB
(raJIoreHuI0B).

JlabopamopHmbwiti onvim:

N3ydenue CBOMCTB CONSTHON KUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHBIX PEeaKIUui
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

Ne 2: Tlosry4yeHue CONSTHOU KUCIIOTHI,
V3yYEHHE €€ CBOUCTB.

Buiuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE

HKCIIEPUMEHTA TIPU MTPOBEICHUH
71a00PaTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh nmpaBuiiaM 0€30MMacHON
paboThI B 1abopaTopuu

IIPH UCTIOJF30BaHUU XUMUIECKOU
MOCY/IbI ¥ 000PYTOBAHMUSI.

BricTpanBath pa3BEpHYTHIE MICHMEHHBIC
U YCTHBIE OTBETHI C OMOPOii

Ha UHQPOpPMAITUIO U3 YyUeOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN TOHATHHBINA
anmnapar Kypca XUMHUH

2.2

OOmas
XapaKTepUCTUKA
XUMHUYCCKHUX
3JIEMEHTOB
VIA-rpynnsi. Cepa
U €€ COeIUHEHUS

OO6miast xapakTepuCTHKA 3JIEMEHTOB
VIA-rpynmnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIEHU
OKHUCJICHHUS.

CrpoeHnue u puznueckre CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPBI.
AnnoTtpomnHbsie MOaU(UKAUU KUCIOPO1a
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, CTpoeHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

Oxkcupl cepbl Kak IpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciota, puanyeckue u
XUMHUYECKHE CBOMCTBA (00IIHE KaKk

OOBACHATH 00IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 2JIEMEHTOB
VIA-rpynisl ¥ UX COEIMHEHHUH ¢ yUETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBarh (pU3nUecKue u
XUMHUYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCITMHECHUH
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(ATOB), CIIOCOOBI UX
MOJIyYEHUS], IPUMEHEHUE U 3HAUCHHE

B [IPUPO/IE U )KU3HU YEJIOBEKA.
Onpenenstb HaNU4YUE Cylb()aT-HOHOB
B PacTBOpE.

OOBACHATDH CYITHOCTH IKOJIOTUYECKUX




MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuueckre). XuMUYECKUE PEaKIuH,
JeKanMe B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHOM KUCIIOTBHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsI peaKiMsl Ha CyJIb(aT-HOH.
Haxoxnenue cepol U €€ COeIMHEHUN

B IPUPOJIe. XMUMHUECKOE 3arpsi3HCHUE
OKpY>Karolllel Cpeibl COETUHEHUSIMH
cephl (KUCIOTHBIE A0/, 3arpsI3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOKI €T0
MpeOoTBPAICHUS.

Xumuueckuit IKcnepumenm:
Jlemoucmpayuu.

O3HakoMIIeHHE ¢ 00pa3laMu Cepbl U €€
COeAMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmtronenue nporecca 00yriiuBaHus
caxapa 1noJj JeMCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
JlabopamopHvie onvimol:

N3yyeHne XuMrU4eCKUX CBOMCTB
pa30aBIEHHON CEPHOU KHCIIOTHI.
[IpoBeneHne KaueCTBEHHOM peaKuu Ha
cynbGaT-uoH U HAOII0ICHUE MPpU3HaKa
€€ NMPOTEKaHUS

po0JieM, CBSI3aHHBIX C TepepadboTKON
COEIMHEHUH CEPBI.

[InanupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTBI, TPOBOJIUTH HAOIIIOICHHS],
JIeaTh BBIBOJIBI 11O pe3yJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBathb npaBuiiaM 0€30MacHOM
paboThI B 1abOpaTopuu

MIPY UCTIOIB30BAHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHUS.

[Tpon3BOANTE BBIYUCICHUS

10 XUMUYCCKUM YPaBHCHHSM.
Hcrnonb30BaTh MpH BHIMOJIHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeproguveckyto CUCTEMY XUMHUUYECKHUX
anemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUMN U
coJiel B BOJIE, DJIEKTPOXUMHYECKUH PsijT
HaIpsHKEHUN METaIOB).

Hcrnonb30Bath MpH BHITIOTHEHUN
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCIIeIOBATENbCKOM eI TETbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COJCPKaHUsI, CITPAaBOYHBIE
MaTtepuabl, pecypcbl HTepHeTa




2.3

Oobmas
XapaKTepUCTUKA
XUMHUYECKUX
JJIEMEHTOB
VA-rpynisl.

A3ort, hocdop u ux
COETUHEHMSI

OO0u1as xapakTepUCTUKa FJIEMEHTOB

V A-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHHUS.

A3OT, pacrpocTpaHEHUE B IPUPOJIE,
bu3HUecKre U XUMUYECKUE CBOMCTRA.
Kpyrosoport a3zora B nipupo/e.
AMMHaK, eT0 (U3UIECKUE M XUMHUIECKHEC
CBOMCTBA, TIOJYICHHUE U TIPUMEHEHUE.
Conu ammonus, ux (GU3NYECKUe U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHWUS.

A30THas KHCIO0Ta, €€ MOIy4YCHUE,
bu3nUecKue U XUMUYECKHUe CBONCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yaoOpeHuil. XMMUYECKOE 3arpsi3HEHUE
OKPY’KaroUIEH CPeibl COCTMHECHUSAMU
a30Ta (KUCJIOTHBIE TOK/IU, 3arpsi3HEHNE
BO3/TyXa, TOYBBI U BOAOEMOB).
docdop, anmnoTpomnHbie MoaUPUKAIIAN
docdopa, hu3nIeCKre 1 XUMUICCKHE
coiictBa. Okcup pocdopa (V) u
docdhopHas kuciora, puzndeckue u

OOBsCHTH 001ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynnsl ¥ UX COCTMHEHUH C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBarh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmmaka, coneii aMMOHUSI, Q30THOM
KHCJIOTBI, HUTPATOB, okcua docdopa (V)
u hochopHo KUCIOTHI, (hochaToB),
CIOCOOBI UX TOJy4YECHHUSI, MIPUMEHEHUE U
3HAYCHHE B MMPUPO/JIC U )KU3HU YEIIOBEKA.
Omnpenensatb HOHBI aMMOHUA U (hocdat-
HWOHBI B PACTBODE.

OOBICHATH CYIIHOCTh IKOJIOTMUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coenHeHui a3oTa u ¢ocdopa

B OKpY>KaroIlieu cpeae.

[InanupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, IIPOBOJINTH HAOIOICHNS,
JIeaTh BHIBOJIBI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUU
71a00PATOPHBIX OTBITOB M MPAKTUUECKOU
paboTHI.

CrnenoBaTh nmpaBuiiaM 0€30TaCHOM
paboThI B 1abopaTopuu




XUMHYECKUE CBOWCTBA, ITOJITyYEHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KauecTBE
MUHEPAIBHBIX yI00pEHUIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3znHakomiieHue ¢ GpU3nUYeCKUMU
cBolcTBaMH a3ota, hocdopa

U UX COEAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3znakomiieHHe ¢ o0pa3iiaMH a30THBIX U
(dochopHbIX ya1oOpeHui.

[Tonyuyenue, cobupanue, pacro3HaBaHUE
Y U3YYEHHE CBOICTB aMMHAKA.
B3anmopericTBrue KOHIEHTPUPOBAHHOU
a30THOM KUCJIOTHI C MEIbIO (BO3MOYKHO
UCI0JIb30BAaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPEeaKIUi
Ha MOH aMMOHU U pocdar-noH, u
W3YUYEHUE NMPU3HAKOB UX MPOTECKAHUSI.
IIpakmuueckas paboma

Ne 3: Tlonyuyenne ammuaka, u3yueHue
€ro CBOWCTB.

Buviuucnenus:

110 YPABHEHUSAM XUMUYCCKUX PEAKITHH

MIPH UCTIOIB30BAHUN XUMUYECKOM
MOCY/IbI ¥ 00OPYTOBAHMUSI.
[Ipou3BOANTH BBIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh IPU BHINOTHEHUH
y4eOHBIX 3aJaHUI TEKCThHI YICOHHKA,
CIIPaBOYHBIE MaTEPUAIIBI
(IepUOINYECKYIO CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUI U
COJIEUN B BOJE, IIEKTPOXUMHUYECKAN PSJT
HaIpPsHKEHUN METaIOB)




2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKUX
AJIEMEHTOB
IVA-rpynmnsr.
Yraepon u
KPEMHUH, U UX
COEIMHEHNUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB

IV A-rpynnbi. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

Yraepos, atoTponHbie MOAU(GUKALINH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA.
Ancopbrmusi. KpyroBopoT yriiepoaa

B IIPUPO/IE.

Oxkcunpl yriepoja, ux pusndeckue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUE

Ha KUBBIE OPTaHU3MBI, IOJTYYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
Mpo0JIeMbI, CBSI3AHHBIE C OKCUIIOM
yriepona (1V), runoresa riro0aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexkr.

VYronbHast KUCIOTA U €€ COJHU, UX
busznuecKre U XMMUYECKHE CBOMCTRA,
MOJTyY€HUE U PUMEHEHUE.
KauecTBenHas peakius Ha kKapOOHAT-
noHbl. Mcronb3oBanue kKapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIILIEHHOCTH H
CEJIbCKOM XO3S5IMCTBE.
[TepBoHaYaIbHBIC TOHATHS

00 OpraHMYEeCKHUX BEIIEeCTBaX Kak

0 COEIMHEHMSIX YIriepoja (MeTaH, 3TaH,

OOBsCHTH 001ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmsl ¥ UX COSTUHEHHUH ¢ YIETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBarh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepoJia U KPEMHHUS U UX COCTMHEHUN
(OKCHIOB yTIIepo/ia, yroJIbHONU KUCIIOTHI,
KapOOHATOB, OKCHAAa KPEMHUSI,
KPEMHUEBOW KUCJIOTHI, CUITUKATOB),
CIIOCOOBI MX TIOJTYYCHHS, MPUMECHECHHUE U
3HAUYEHUE B IPUPOJIC U KU3HU YEIOBEKA.
OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha puMepax
COEIMHEHNH YIJIEpPOJA U KPEMHHUSI.
Onpenensate kKapOOHAT- U CHITMKAT-WOHBI
B pacTBOpeE.

OOBICHATH CYIIHOCTh KOJIOTHIECCKUX
po0JIeM, CBI3aHHBIX C HAXOXKICHUEM
YIJICKHCIIOTO Ta3a B OKPYKAKOIIEH Cpeie.
[ToaTBepxa1aTh 0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEIIECTB MPUMEpPaMHU
MIPOCTHIX COSAMHEHUH (METaH, dTaH,
STUJICH, alleTUJIEH, 3 TAHOJ, TIIUICPHH,
YKCYCHasl KHCIIOTa), B3aUMOCBS3b
HEOPTraHWYECKUX COSTUHEHUH yriepoaa u




STUJICH, alleTUJICH, TaHOJI, TTIULEPHH,
YKCYCHasl KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOIOB
(yromb, IpUpOAHBIH ra3, HeTh),
MPOAYKTHI UX TIepepabOoTKu (OEH3MH),
UX POJIb B OBITY Y MPOMBIIIJIEHHOCTH.
[TonsiTrie 0O OMOIOTUYECKHU BaXKHBIX
BEIIECTBAX: KUpaX, OeIKax, yrieBoiax —
Y UX POJIU B )KU3HU YEJIOBEKA.
MarepuaiibHOE €JUHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COETUHEHUM.
Kpemnwuit, ero pusnyeckue u
XUMHYECKUE CBOMCTBA, MOJTYYEHUE U
npuMeHenue. CoeTMHeHUsT KpeMHUS

B nipupoe. OO01me npeacTaBieHus

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEJIUIIMHE, MPOMBIIIIIICHHOCTH.
Baxxnelmue CTpoUTebHbIE MATEPUAIBI:
KepaMuKa, CTEeKJIO, IEMEHT, OETOH,
xene300etoH. [Ipo6iaembl 6e3omacHOro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCETHEBHOM KU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopaeny KpUCTAUIMYECKUX PELIETOK

OpTaHUYECKUX BEIIECTB.
OmnuceIBaTh poJb OEIIKOB, )KUPOB U
YIJIEBOJOB B (PYHKIITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
MCTOYHHUKOB YTJIIEBOJAOPOIOB, UX POJIb

B OBITY U IPOMBIIINIEHHOCTH.

[IpoBOIUTH BEIYHUCIICHUS 110 YPABHEHUSM
XUMUYECKUX PEAKIIHM.

[InarupOBaTh U OCYIIECTBIISTH

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JIeIaTh BBIBOJIBI 1O pe3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00PATOPHBIX OMBITOB M MPAKTHYECKUX
paoborT.

CrnenoBath npaBuiiaM 0e30MacHON
paboThI B TabopaTopuu

MIPH UCTIOIH30BAHUN XHMHYECKOM
MOCY/IbI U 000PYI0BaHUS.

Hcronp30BaTh MPH BHIMTIOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeproguveckyro CUCTEMY XUMHUYECKHX
anemenToB J[. 1. MenneneeBa, Tabnuiry
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
coJiel B BOJIE, DJICKTPOXUMUYECKHUH PSiTT
HaIpsKEHUI METAJIOB)




anmasa, rpadura, QpysepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUu
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IIPOTHUBOTa3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOMN MPOMBIIIIICHHOCTH
(Buaeomarepuaiibl: cCHIIMKaTHAs
IIPOMBIIIIEHHOCTH ).

Mopenu MoJIeKyJl OpraHuYeCKHUX
BEILECTB.

JlabopamopHhuwiii onvim:

[Tonyuyenue, cobrpanue, pacro3HaBaHUE
Y U3YUYEHHE CBOMCTB YTIIEKUCIIOrO rasa.
[IpoBenieHNEe KaUE€CTBEHHBIX pPEaKIUi

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YUYEHUE NMPU3HAKOB UX MPOTEKAHUS.
Ipakxmuueckue pabomol:

Ne 4. TlonyueHue yriaekucioro rasa,
U3y4YE€HUE €r0 CBOUCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o teme «BaxxHene HeMeTalIbl
U UX COCTUHEHUS»

Buviuucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIUM

Hroro no paszneny

25




Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01ue cBoMcTBa
METAJLJIOB

4

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
noJsioxkeHus B [lepuonnyeckoit cucteme
XUMUYECKUX IJIEMEHTOB

J.1. MennaeneeBa v CTpOCHUS AaTOMOB.
Crpoenune metamioB. Merainueckas
CBSI3b M METAJIMYECKas
KpPUCTAJUIMYECKAs PELIETKA.
DJIEKTPOXUMHUYECKUAN PSIJT HANIPSKEHUN
MeTaII0B. DU3UYECKUE U XUMUYECKUE
cBoicTBa MeTayuioB. O0mIMe cnocoosbl
noxyuyeHus metamioB. [lonstue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CmnaBsbl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

OO0pa3iibl METAJJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOYKHO HCIIOJIB30BaHUE
BUJICOMATEPUAJIOB).

Jlabopamopnvie onvimul:
O3HakomIieHHE ¢ 00pa3liaMu METaIOB U
CILJIaBOB, UX (PU3UUYECKUMH CBONCTBAMM.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHI
Y IPUMEHSITh 3TU MOHSTHUS NIPU ONTUCAHUU
CBOWCTB BEILIECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COEMHEHNUM C YUYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAILJIOB,
o011e PU3NIECKUe U XUMHUUECKUE
CBOICTBA METAJIJIOB.

XapaxkTepu3oBaTh 00I1E CTIOCOObI
MOJYYEHHUSI METAJIIOB.

OnuceiBaTh CIOCOOBI 3aIIUTH METAJIOB
OT KOPpO3HH.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1ab0OpaTopuu npu
UCIIOJIb30BaHUU XUMUYECKOU MTOCYAbI U
000pyI0BaHUS.

[Tpon3BOANTE BEIYUCICHUS

110 YPaBHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB CONCPKUT
MPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WJIU TPYIIIE.

Hcnonb30Bath Mpu BEIIOJIHEHUT
y4eOHBIX 33JIaHUN TEKCThI YUeOHUKA,




Buviyucnenus:

[0 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB COACPIKUT
MpUMecH

CIIPaBOYHBIE MaTEpPHUAIIbI
(ITepponnueckyto CUCTEMY XUMUYECKUX
snementoB /. . MenneneeBa, Tabmnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U
coJiel B BOJIE, DJICKTPOXUMUUCCKUIN PsiT
HaIpPsHKEHUI METAIIJIOB)

3.2

Baxnuenimune
METAJUIbI U UX
COE€IMHEHUSA

16

[IlemouHbIe METAIUIBI: OJIOKEHHUE

B [leprnoanyeckoil cucteMe XuMHUYECKUX
aneMmeHToB .M. MenzaeneeBa, ctpoeHue
HX aTOMOB, HAX0XJAEHHUE B IPUPOJIE.
du3nyeckrue 1 XUMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKCHIbl
Y TUJIPOKCUJIbI HATPHUS U KAJIHSL.
[IprmMeHeHnEe METOYHBIX METAIUIOB U UX
COCIMHCHUU.

[[{eroyHO3eMENBHBIE METAJIJIBI MATrHUM 1
KaJIBLIMI: ToJIokeHue B [lepuoanueckoit
CHCTEME XMMHUYECKHUX SJICMEHTOB

JI.1. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxXOXJeHHE B pupoje. Guzndeckue u
XUMHYECKHE CBOMCTBA MarHus 1
Kanplys. BaxkHelmme coequHeHns
KaJbIUsl (OKCH/I, TUIPOKCHL, COJIN).
JKEcTKOCTh BOJIBI U CTOCOOKI €€
YCTPaHECHUA.

ANIOMUHHUIN: TTOJI0KESHUE

B [lepronyeckon cucTeMe XuMUYeCKUX

OOBACHATDH O0IIHME 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ MX COCTMHCHHUH B TPYIIax

C YU€TOM CTPOECHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJIOB U UX COSAUHEHUH (OKCHIOB,
TUIPOKCHUIOB, COJICH), CITOCOOBI UX
MOJTyYCHUS, IPUMCHCHHE U 3HAUCHHC

B TIPUPOJIE M )KU3HU YeTIOBEKA.
VYcranaBnmmBaTh NPUYUHHO-
CIICICTBCHHYIO CBSI3b: CTPOCHUE
BEII[ECTBA — CBOWCTBA — MPUMEHEHHE —
Ha TIpUMEpax U3ydyaeMbIX BEIIECTB.
Pacro3naBaTh ¢ TOMOIIBIO KAYeCTBEHHBIX
peaKIuii HOHbI METAJJIOB: MarHus,
KaJIbIUs, AIIOMUHUSA, IUHKa, sxerne3a (1)
u xenesa (1), mexu (11).

JlokaspiBaTh aM(POTEPHBIN XapaKTep
OKCHJIOB M TUAPOKCHJIOB AJTFOMUHUS U
IIUHKA.




anemenToB JI.W. MeHneneeBa, CTpoeHUe
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKHUE U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
JKenezo: nonoxenue B [lepuognueckoit
CHCTEME XHUMHYECKHUX IJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu skenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJTyYCHHUE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxkpatmBaHue MJIaMEHH HIOHAMU HaTpHS,
KQJIAS ¥ KalbLKsl (BO3MOYKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB)
HccnenoBanne CBONCTB KECTKOU BOJEI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEC
(BO3MOXXHO HCITOJIb30BaHHUE
BHJICOMATEpUAIOB).

JlabopamopHvie onvimoi:

IIpoBeneHne KauyeCTBEHHBIX peaKIui
Ha MOHBI (MarHus, KaJIbIMs, AJTFOMUHUSI,

[1maHnpoBaTh U OCYIIECTBIATH

Ha MPAKTHUKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM
SKCIEPUMEHTA MPU MPOBEICHUH
71a00paTOPHBIX ONMBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiiaM 0e30MacHON
paboThI B labopaTtopuu

MIPU UCIIOJIb30BAHUHN XUMHUYECKON
ocyAbl 1 000PYIOBaHMUSL.

[TIpon3BOAUTE BBIYUCICHUS

10 XUMUYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WK IpyIIe.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHQpOpMAIUIO U3 yUeOHHKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
arnrmapar Kypca XuMHUH




1HKa, sxenesa (1) u xxenesa (1), meau
(I1), onmrcanne MPHU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUIPOKCUJIA ATIOMUHUS U TUAPOKCUIA
IIAHKA.

IIpaxmuueckue pabomol:

Ne 6. JKEcTKOCTh BOJIBI M METOABI €€
yCTpaHEHHUS.

Ne 7. Pemenue skcnepuMEeHTAIIbHBIX
3a/1a4 1o TeMe «BaxHeime MeTaibl U
UX COCTUHEHUS.

Buviuucnenus:

10 YPaBHCHHUSIM XUMHUYCCKUX PEaKIIHiA,
€CJIM OJIMH U3 PEareHTOB JI1aH B U30bITKE
WJIU COJICPKUT MPUMECH;

MAaCCOBOM JIOJIM BBIXO/J1a MPOYKTa
peakiuu

Hroro no pazneny 20

Pasznen 4. Xumus U oKpy:xawias cpeaa

4.1

Xumus " 3
OKpY KaroImas cpeaa

BemecTBa 1 MaTtepuansl B IOBCEAHEBHOM
KU3HU YenoBeka. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX
peakuuii B ObITy. [lepBas momoiup rnpu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSAX.
XHUMHUYECKOE 3arps3HEHNE OKPYKAOLIEH
cpensbl (IpeAesibHas T0myCcTUMas

Xapaktepu3oBaTh POJIb XUMUU

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOJIe, OCHOBHBIE BEIIeCTBA U
MaTepualbl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBSICHATH yCIIOBUS 0€30I1aCHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX




KOHIIEHTpaIUs BeniecTB. Posib Xxumun

B PEIICHUH 3KOJOTUYECKHUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenne oOpa3oB MaTepHaioB
(CTEeKJ10, CTUIaBBI METAJLJIOB, TIOJIMMEPHBIC
MaTepHuabl)

peaxuuii B ObITY.

AHaTU3UPOBATh U KPUTHUECKH
OIIEHUBATh UH()OPMALIMIO O BIUSHUH
ITPOMBITIUICHHOCTH, CEITbCKOTO X035HCTBA,
TpaHCTIOPTA U JIp. Ha COCTOSTHUE
OKPYKaroUIen Cpebl.

YMeTh OKa3pIBaTh MEPBYIO MTOMOIIH

IIPU XUMHUYECKHUX 0’KOTaX U OTPaBJICHUSIX.
[IpuaMaTh ygactue B 00CYKICHUN
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO TO3UIIUIO IO TpodIeMe 1
npeiaraTb BO3MOXHBIE ITyTH €€
penieHus

Hroro no pazaeny: 3
PezepBHOE Bpemsi 3
OBIIEE YNCJIO YACOB 68

110 ITPOI'PAMME
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