MUHHUCTEPCTBO NPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN

MBOY "Kyuykckas COLI"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Meroau4eckuii COBET 3amecturens no YBP JIMpeKTOp MIKOJIBI
[lInnuna E.B. [lInnuna E.B. KytbkoBa B.®.

30.08.2023 31.08.2023 ITp.Ne 85 ot 01.09.288gnkearo undposoii
nopnucobio: Kytbkosa B.O.
[ara: 2023.09.08 17:21:50
+07'00'

PABOYAA ITPOT'PAMMA
(1D 354975)

yueOHoro npeagmera «Xumus. bazoBblii ypoBeHb»
It 00yJaroImuxcs 8 — 9 KiaccoB

c¢. Kyuyk, 2023 r.



IHOACHUTEJIBHAS 3AIINCKA

[IporpaMma Mo XUMHM Ha YpOBHE OCHOBHOT'O OOINEro oOpa3oBaHMs COCTABICHA Ha OCHOBE
TpeOOBaHUMN K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOTrpaMMbl OCHOBHOTO OOIIEro
obpaszoBanus, mnpenctaBieHHbIx B OI'OC OOO, a Taxke Ha OCHOBE (enepanbHONH paboueit
MPOrpaMMbl BOCHHUTAHMSI U C YYETOM KOHIICTLWHU IMpEnojaBaHusi yueOHOro mpeaMera «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoit @eneparum.

[IporpamMma mo xumMuu Ja€T npeAcTaBieHUE O LENIX, 001el cTpaTeruu o0y4yeHus, BOCIUTAHUS
U pa3BUTHsA OOYYalOMIMXCSl CpEACTBAMH Y4eOHOrO IMpeaMeTa, YCTAaHAaBIMBACT O00s3aTeIbHOE
MpeIMETHOE COZIepKaHKe, IIPelyCMaTPUBAET paclpeiesieHHe ero Mo KiaccaMm U CTPYKTYPHUPOBaHUE 110
pazgenaM M TeMaM [porpaMMbl IO XHUMHH, OINPEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTePUCTUKU COJIEP>KaHUsl, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh M3YYEHUS XUMHUHU C YYETOM
MEXIIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro Tmpolecca, BO3PACTHBIX
0COOCHHOCTEH 00y4JarolIuXCcsi, ONpeeNseT BO3MOKHOCTH MpeaMeTa ISl peau3alun TpeOOBaHUN K
pe3yabTataM OCBOEHHUS OCHOBHOW OOpa3oBaTEIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMs, a Takke TpeOOBaHHI K pe3ynbTraraM OOy4YeHHs XMMHHM Ha ypOBHE IieJield M3ydeHUs
npeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHOM JEATEIIEHOCTH O00YYArOIIErocsi 0 OCBOSHUIO
y4eOHOr0 Co/IepKaHus.

3HaHME XMMHUU CIYKXUT OCHOBOM Juisi ()OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MPEJICTABJICHU O MaTepUaIIbHOM EIMHCTBE MHpa, BAXHYIO POJb HIparoT (opMUpyeMble XHUMHEU
MPEJCTABICHUS O B3aWMOIIPEBPAIICHUSX SHEPTUH M 00 SBOJIIOLMHU BEUIECTB B MPHUPOJE, O IMyTAX
pelieHus rno0aabHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUECKO,
MUIIEBOH 1 YKOJOTHYECKON 0€30MaCHOCTH, TPOOIIeM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alid BO3MOKHOCTEH JUISI CAMOpPA3BUTHS M (OPMHPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o011el U (HyHKIIMOHATIBbHOM IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN OOyuaroummxcs,
HABBIKOB UX CaMOCTOSTEIbHOU Y4eOHOU NesTeNbHOCTH, YKCIEPUMEHTANbHBIX U HCCIEI0BATEIbCKUX
YMEHHM, HEOOXOIMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B IPO(ECCUOHATILHOM JESATENbHOCTH;

3HaKOMHT CO CHEeNM(PUKON HAyYHOTO MBILUICHHS, 3aK/IaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€MHCTBO MPHUPOJbI U YENIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TaloM B (JOPMHUPOBAHMM €CTECTBEHHO--
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

croco0cTByeT (POPMHPOBAHUIO LIEHHOCTHOI'O OTHOILIEHUS! K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B SKOJIOTMUECKOE 00pa3oBaHue 00yUYarOIINXCsl.

JlanHble HampaBieHUS B OOY4YEHMHM XUMHUHU OOECHEUMBAIOTCS CHEHU(PHUKON coiepixaHus
y4eOHOro mpeaMera, KOTOPbIM SBISETCS MeAarorMyeckd aJalnTHPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMUHU Ha ONpe/IeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs OPHUEHTHPOBAH Ha OCBOEHUE
00yYarOIUMUCST CHUCTEMBI TIEPBOHAYAIBHBIX TOHSATHA XHMHH, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX HOHATHH OpPraHN4eCcKOi XUMHH.

CrpykTypa coaep:kaHusl IPOrpaMMbl IO XUMHUH c(popMHpOBaHA HA OCHOBE CHUCTEMHOTO MOAX0/1a
Kk e€¢ m3ydyeHuro. CojaeprkaHUE CKIAIbIBAETCS M3 CUCTEMbl MOHATHH O XUMHUECKOM »JIIEMEHTE MU
BEIIECTBE U CUCTEMBbI MOHATUH 0 XUMUYeCKOoN peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 TPUHIUITY IOCIEI0BAaTEIbHOIO PA3BUTUS 3HAHWH Ha OCHOBE TEOPETHUECKUX NpeACTaBICHUMN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeACTaBJIEHUHN 00 ANEKTPOIUTHUECKON AUCCOIMAIMH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHMS pacCMaTPUBAIOTCS HAa OCHOBE OSMIIMPUYECKH TMOJYYEHHBIX U
OCMBICIIEHHBIX (PaKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOIO YPOBHSA K JIPYIOMY, BBIIOJHSS
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(GyHKIMN OOBSICHEHUS U IPOTHO3MPOBAHUS CBOMCTB, CTPOECHUS U BO3MOYKHOCTEM NPaKTHYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHue nporpaMmsl 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABIECHUS O XUMUYECKOM
COCTABJISIIOLIEH HAYYHOU KAPTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, UEHHOCTHOIO OTHOLLIECHHUS
K Hay4dHOMY 3HaHHUIO U METOAAM IIO3HaHUA B HayKe. M3ydeHne XMMHUU NPOUCXOAUT C MPUBJICYCHUEM
3HAHUU U3 paHee U3YyUEHHBIX YUEOHbIX NpeaMeToB: «OKpyxarouuii Mupy», «buosorus. 5—7 Kiaaccs» U
«®Dusuka. 7 Kmaccy.

[Ipu u3yyeHMH XMMUHU TMPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB XMMHUYECKOW HAyKH Kak
00JIaCT COBPEMEHHOI'O €CTECTBO3HAHMSA, NPAKTUYECKOH NIEATENbHOCTU 4YelIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHL. 3ajadya y4eOHOTro mpeaMera COCTOUT B (pOPMHUPOBAHMH CHCTEMBI
XUMHUYECKUX 3HaHUN — BaXKHEWIIMX (DAKTOB, NOHATHH, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
JTOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAYKH, B MPUOOIICHUH K HAYyYHBIM
METOAaM IMO3HaHMsI IPU U3YYEHHM BELIECTB M XUMHUYECKUX peakuuil, B (pOPMUPOBAHUU U PA3BUTUU
MO03HABATEIBHBIX YMEHUH U MX IPUMEHEHUH B Y4€OHO-TI03HABATEIILHON U y4eOHO-UCCIIe10BaTEIbCKON
JesTeIbHOCTH, OCBOCHUU MPaBUJI O€30I1aCHOI0 00OpallleHus ¢ BEIIECTBAMH B [TIOBCEJHEBHOM JKU3HU.

[Ipy wW3ydYeHMHM XHMMHUU Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUS Ba)XKHOE 3HAUCHHE
IpuoOpenu Takue ey, Kak:

— (GOpMHpOBAHUE HHTEIJICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSATEIbHOMY IHPHUHITHIO PEIICHUH, CIIOCOOHOM aganThpoBaThcs K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOy4YeHHs Ha cHCTeMaTHYeckoe HpuollieHne oOyyaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOW NEATENbHOCTH, HAYYHBIM METOJaM IO3HAHUS, (POPMUPYIOLUIUM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIUMX IPHOOPETEHHI0 OOYy4YaroIIMMUCS — OIbITa
pa3sHOOOpa3HON JesATEeNbHOCTH, MO3HAHUS W CAMOIO3HAHWS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHi), UMEIOLINX YHUBEPCAIIbHOE 3HAUCHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBaHue ob1el GyHKIHOHAIBHON U €CTECTBEHHO-HayYHOU IPaMOTHOCTH, B TOM YHCIIE
YMEHUM OOBSCHATh U OLICHUBATh SBJICHUS OKPY)KAIOIIErO0 MHUpA, HUCIOJIb3YsS 3HAHUA W OIIBIT,
MIOJTyYEHHbIE NPU U3YYECHUHU XUMHHU, IPUMEHATh UX MPU pEeIIeHUH MPoOIeM B MOBCEIHEBHON KU3HU U
TPYZIOBOM AESATEIBHOCTH;

— (dopmupoBaHue y OO0y4arolmMXCsi T'YMAHUCTUYECKUX OTHOIICHHWH, MOHUMaHMs IEHHOCTH
XUMHUYECKUX 3HaHUHU JUIsl BBIPAOOTKU SKOJIOTHMUYECKHU 11€JI€CO00pa3HOTo MOBEIEHUs B ObITY U TPYAOBOMH
JEATEIBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3JJ0POBbS M OKPYKAIOLIEH PUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIUU K OOYYEHUIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOECHHS O0ILEYEIOBEYECKMX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY npoduiis u
HaNpaBJIEHHOCTH JalbHENIIEro 00ydeHHUs.

OOmiee 4McIO0 4acoB, OTBEAEHHBIX JUIsI M3yYEHUS XMMHMHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusl, cocTaBisgeT 136 yacoB: B § kimacce — 68 "yacoB (2 yaca B HeZeni0), B 9 kinacce — 68 4acos
(2 gaca B HEZEIIO).

BocnuraTtejbHbIli MOTeHHMAJ yyeOHOro mpeaMera XuUMHs Ha YpPOBHE OCHOBHOTO  OOIIEro
o0Opa30BaHMsl peann3yercs Ha 1eATeIbHOCTHOW OCHOBE Yepes:

— YCTaHOBJIEHUE [IOBEPUTENIbHBIX OTHOIIEHUH MEXJy IelIarorideckuM paOOTHHUKOM U €ro
00y4aroImuMHCs, CIIOCOOCTBYIOIMX MO3UTUBHOMY BOCHPHUSATHIO OOy4YaIOIIMMHUCS TPeOOBaHUI
1 IpOCKHO Mearoruyeckoro paboTHUKA, MPUBJICUYECHUIO UX BHUMAHUS K 00CyKaeMOi Ha ypoKe
uH(pOpMaINY, aKTUBU3ALIMHU UX TT03HABATEIbHOMN 1A TENbHOCTH;

— noOyxaeHre oOydarluxcsi coOMoJaTh Ha YpPOKe OOLIENPHUHSTHIE HOPMBI IOBEICHMS,
npaBWwia OOIIEHHS CO CTapliuMU (MEeJaroruyeckuMu pabOTHUKAMH) W CBEPCTHUKAMHU
(oOyuaroMucs ), MPUHLIUIBI y4eOHOW AMCHUIUIMHBL U CAMOOPTaHU3aIUHY;

— TMpUBJIEYEHWE BHUMaHUS OOyyaloUMXcs K IIEHHOCTHOMY acleKTy H3y4aeMbIX Ha ypoKax
SBJIGHUH, OpraHu3alus HX paboThl € TOJy4yaeMOW Ha YpPOKE COLHaIbHO 3HAYMMOMN



nHpopManel — MHULUUPOBAHUE €€ OOCYXKICHMs, BBICKA3bIBAHUS OOYYarOIIMMUCS CBOETO
MHEHHS T10 €€ TMOBOJTY, BBIPAOOTKH CBOETO K HEil OTHOIICHUS;

HCIOJIb30BaHNE BOCHUTATEIbHBIX BO3MOXKHOCTEH coOJepaHUs y4yeOHOro MpeaMeTa vepes
JIEMOHCTPALMI0 OOY4YaIOUIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAXJAHCKOT'O MOBEICHMS,
MIPOSIBIICHUS YEJIOBEKOIIOOUS U 10OPOCEPCUHOCTH, Yepe3 Mo100p COOTBETCTBYIOIINX TEKCTOB
JUISL 9TE€HUS, 337124 JJIs1 pEIeHUs], TPOOJIEMHBIX CUTYaIMid 111 00CYKJIEHH B KJIacCe;
MIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl ¢ 00YUAIOIIMMHUCS: UHMENIEKMYATbHbIX
uep, CTUMYIUPYIOIIMX TO3HABATEIbHYI0 MOTHBALUIO OOYYAIOUUXCSA;, OUOAKMU4ecKko2o
meampa, T7I€ TIOJTY4YeHHBIE Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B TEaTPAJIbHBIX MOCTAHOBKAX;
ouckyccuti, KOTOpbIE AT OOy4YalolUUMCS BO3MOXKHOCTh MPHOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOTO JAMAJIOTa; Zpynnosol pabomsl WIA pabomuvl 6 napax, KOTOpbIE ydar
oOyuaromuxcsi KOMaHTHOU paboTe U B3aUMOJCHCTBUIO C IPYTUMH 00YYarOIIMMHUCS;
BKJIIOUEHUE B YPOK HIPOBBIX MpPOLEAYp, KOTOPHIE IIOMOIAIOT MOJAEPKATh MOTHBALUIO
oO0yJaromuxcs K TOJyYCHHIO 3HAHWK, HAJOKUBAHUIO TO3UTHUBHBIX MEXKIUYHOCTHBIX
OTHOIICHUN B KJIacce, MOMOTal0T YCTAaHOBIEHHUIO JOOpOXkesaTelnbHOH aTMochepbl BO Bpems
YpOKa;

opranuzanus meQcTBa MOTUBHPOBAHHBIX W OSPYIUPOBAHHBIX OOYYAIOMIMXCS HaJ HUX
HEYCIEBAIIUMU OJHOKIACCHUKAMU, JAIOMIET0 O0YYalOUIMMCS COLMAIbHO 3HAYUMBIN OIBIT
COTPYJHUYECTBA U B3aUMHOMN MOMOILIN;

MHUIUUPOBAHUE U TOJJIEPKKA HCCIEN0BATENbCKON JEATEIBHOCTH OOydYaroluXxcs B paMKax
peanu3aluy UMU UHAUBUAYAJIBHBIX W TPYIIOBBIX HCCIEAOBATEIBCKUX IMPOEKTOB, YTO JACT
00y4aroImuMCcsi BO3MOKHOCTh IMPHOOPECTH HABBIK CAMOCTOSITEIIHHOTO PEHICHUS TEOPETUIECKOM
po0OJIeMbl, HaBBIK T€HEPUPOBAHUS U 0(OPMIICHHSI COOCTBEHHBIX Ui, HABBIK YBAXKUTEILHOTO
OTHOIICHHUS K YY)XUM H7AesIM, OQOPMIEHHBIM B paldOTax IPYIHX HCCIEI0BATEeH, HABBIK
MyOJIMYHOTO BBICTYIJICHUS TEpea ayauTOpHel, apryMEHTUPOBAHMUS U OTCTaMBAHHS CBOEH
TOYKH 3PEHUS.



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. Tenma u
BemecTBa. duznueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXkHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3aumocBsi3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢opMyniaM XUMHUYECKUX COSAMHCHU.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIeCTB. XUMHUYECKUe ypaBHeHus. Kiaccupukamuss XuMUYECKUX peakiui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HaOM0AeHHEe (PU3HUECKUX (IIJIaBICHHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB TMPOTEKAHUS XMMUYECKHX peakiuui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (ll), usydenwe crnocoOoB
pa3esieHuss CMeceil: ¢ MOMOIIBI0 MarHuta, (UIbTPOBAHUE, BBIIAPUBAHHE, JUCTUIUISIIMS,
xpomaTtorpadusi, TMpPOBENECHWE OYUCTKA ITOBAPECHHON COJHM, HAONIOJCHUE W ONHMCAHHC
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYeCKHX BellecTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnmopona B mpupoje. O30H — algoTporHas MOAN(PHUKAIUS
KHCIJIOPOJIA.

TemnoBoit >(hdexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO AP deKTa, pa3pylieHne 030HOBOT'O CIIOS.

Bomopon — »smemeHT W mpocroe BemiecTBO. HaxokmeHue Bogopoja B MPHUPOJE,
buznyecKkrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsl u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HacklneHsble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOAbI B mpHpoje. 3arps3HEHHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIIOTHEIE, aM(oTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKkcu10B. DU3NUECKHEe U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomyueHne oKCuioB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue CoJepKaHusl KUCIOpoJa B BO3yXe, MMOIYYeHHE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONMCAaHUE HMX CBOMCTB, IOJydy€HUE, COOMpaHUE, DPACIIO3HABAHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacCTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAaHHE OOpPA3lOB HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHBI JIIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Ipormeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHHE, PEAKIIUU PA3I0KEHUS, COSTUHEHHS ).



Meosicnpeomemnvie cea3u

Peanuszanus MEXNpPEeAMETHBIX CBA3CH NPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
4yepe3 HCIOJIb30BAaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
ABJIAIOIIUXCSI CACTEMHBIMH JUIsl OTAEIBHBIX NPEAMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO0me ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4HbIH (paKkT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOAUYHOCTb,  HAONIOJEHHE,  SKCHEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IIPOTOH, HEWUTPOH, WOH, HYKJIHJ, HW30TOIBI,
palMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, Tel0, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIMYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armochepa, ruzmpocdepa, MHUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBl KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJIMYECKONW PEIIETKM M BUAA XUMHYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, IeHeThdecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajuu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTe o ckopocTH xuMuyecko peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
kartanuze. lloHarne o XumuyeckoM paBHOBecuU. @DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, DSJICKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTENIBHON peakuuu. COCTaBIEHHE YPABHEHHMM OKHCIUTENIBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOIO OaJiaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAMCCOIMAllMM BELIECTB C pPa3jIMYHbIMM BHJAMU XHMHMUYECKOH CBS3H.
Crenenp quccounanuy. CuiabHbIE U Cl1aOble SIEKTPOIUTHI.

Peakuuu moHHoro o6meHa. YcinoBHsl MPOTEKAHUS PEAKIMII MOHHOTO OOMEHa, MOJHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
MpEeJCTaBICHUH 00 3IEeKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
MCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOLUAIIUN
KHCJIOT, Inenodyed M coineld (BO3MOXKHO HCIIOJIb30BaHHE BHUAEO MaTEepHalioB), IMpPOBEACHUE
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OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHHE ra3a, 00pa3oBaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (FOpeHHE, peakUUu pPas3IoKEeHUsl, COCIAUHEHUS),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX peakUuil Ha HOHBI,
pellIeHne IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIC
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaulaMH, HEMETajlaMu,
menoyamu).  Xmoposopopoa. ConsiHas  KHMCIOTa, XUMHYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xi1opuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pU3MUECKUe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, PU3MYECKUE M XUMHUYECKHE CBOMCTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHUs. A30T, paclpoCTpaHEHHE B NpUpoJEe, (QU3MYECKHE U
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlyueHue u npuMmenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHbI aMMOHHA. A30THas KUCIIOTa, €€ IMOJIydyeHHe,
¢uznueckue M XUMHYECKHE CBoicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMEH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue QocpaToB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancopbuus. KpyroBopor yriepoja B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3P@ekT. YronpHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BeHIeCTBaX KaK O COECIWHEHHSX yriepoja
(MeTaH, 3TaH, OTWJIEH, AaleTWJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadOoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHOIOTHYECKN BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YelOoBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.



Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmume mnpexacraBineHus o6 okcuae kpemaus (IV) u
KpeMHHUEBOU kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembl
0€30MacCHOr0 UCNOJIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIYEeCKue U XUMHUYECKHE CBOMCTBA T'aJOTCHOB M MX COCAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMAaTepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3yY€HHE XUMHUUECKUX CBOMCTB pa30aBICHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONOJIeHUE IpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THHIX U (PochHOpPHBIX ynoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME U U3YYEHUE CBOWMCTB aMMHUAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJbI0 (BO3MOXHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOMpaHue, pacrio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANIbHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudyeckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckas CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHud MertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayyeHus: MetaioB. [IoHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounbie MeTauIbl: TOJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHUE UX aTOMOB, HAaXOXACHHE B NMpHUpoae. PU3NYECKHE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: moJokeHue B [lepuogmueckoit
cucreme xumudeckux snemeHtoB J[. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXxOXJIECHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W Kalblusa. BaxkHelme coenrnHEeHUs
KablMs (OKCUI, THIPOKCH, CONN). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux osnemeHto [ U.
MenzeneeBa, CTpOEHHE aTomMa, HaxOKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA alIFOMUHHSL.

Kenezo: mnonoxenune B Ilepumonunueckoit cucreme xumuueckux »snemeHtoB JI. .
MeHnneneeBa, CTpO€HHE aToMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuppl, rugpokeuasl u coiu xenesa (1) u xenesa (Ill), ux cocras, cBoiicTBa H
MIOJIyYECHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaIOB M CIIAaBOB, HMX (PU3UYECKUMHU CBOHCTBAaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIB30BaHME BUEOMAaTEpPHAIIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCHJA Kb U HATPUS C BOJIOM (BO3MOKHO MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHCIIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KayeCTBEHHBIX pEaKkIMil Ha MOHBI: MarHWs, KajblMs, aJOMHHUA, LUHKa, xkene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEJOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHU]IA LINHKA, PEIICHUE IKCIEPUMEHTAIbHBIX 3aa4 110
TeMe «BakHelIne MeTabl ¥ UX COeIUHEHUSY.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 mMarepuainsl B MOBCEIHEBHOM KHM3HM 4elloBeKa. be3onacHoe ncnosiab3oBaHue
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomip mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSX.

XHMHYECKOE 3arpsA3HEHUE OKpPY)KAIoIEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BerecTB, gainee — [1JIK). Ponb xumun B perieHun 3K0JI0rn4eckux npooiiem.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pas3loB MaTepHajIoB (CTEKIIO, CIIaBbl METAIOB, TOJMMEPHBIE MaTEPHUAJIbI).

Meswcnpeomemnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H MU M3yYEeHUH XMMMHU B 9 Kilacce OCyLECTBISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SBIISIIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAETIBHBIX IPEMETOB €CTECTBEHHO--HAyYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHS: HAY4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIHEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusmuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIBI,
pPaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsl, I[POBOJHUKH, IOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIIEeCTBO, TEJO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpPHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3NYECKHE BEIMYHHBI,
€MHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpalIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHM HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHS IPOrPaMMbI  OCHOBHOTO 0OIIero oOpazoBaHUs
JOCTUTAIOTCSL B XOJ€ OOy4YeHHs] XMMHUU B €IMHCTBE y4eOHON M BOCHHUTATEIbHOW JESATENBHOCTH B
COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKUMHU COIMOKYIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH
LEHHOCTAMHU, NPUHATHIME B OOILECTBE NpaBUIaMH M HOPMaMU IIOBEJIEHUS U CIIOCOOCTBYIOT
IporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AINH 00YJaIOIIUXCSl.

JIMYHOCTHBIE PE3YJIbTAThl OTPAKAIOT TOTOBHOCTH OOYYarOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMO} MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUI U paCIIUPEHHE ONbITA JEATEIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIICHHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, MCTOPUUYECKOMY M HAYyYHOMY
HACJIEIUIO, TOHUMAaHUS 3HAUEHUS XUMHUYECKOW HAyKu B JKU3HH COBPEMEHHOro oOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON WH(pOpManueld O TEePeOBBIX JOCTIKCHUSX W OTKPBITHIX
MHUPOBOH M OTE€YECTBEHHOI XMMUU, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHHIX 00 yCTPOICTBE MUpa U
o01ecTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUS O COLMAJIbHBIX HOpPMax MW TMPaBWIAX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIIeIOBATEIIbCKOM, TBOPYECKOWM W JPYTHX BHIAX JICATEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOM JAEATEIbHOCTH NpPU BBHIMOJHEHHH Y4eOHBIX, MMO3HABATEIbHBIX 3a/ad,
BBITIOJIHCHUM XHWMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX TIPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO W B3aUMOIIOMOIIM B TMpoOIEecce ATOW Y4eOHOH JesTeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJCHUE U MOCTYNKH CBOMX TOBAPUILEH C MO3HUIIMH HPABCTBEHHBIX U IMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XMMUUYECKOW peaklMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHUsI HAYKH M COCTABJISIIOIINE OCHOBY JUISI TTIOHUMAHHUS CYITHOCTH
HAyYHOW KapTHUHBI MHpa, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS MPHUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM CPEIoi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHBBI, HaIpaBJICHHbIE Ha TONyYE€HHE HOBBIX 3HAHWHA IO XHUMHUH,
HEOOXOMUMBbIE JiT OOBSCHEHHS HaONIOJAaEMBIX TMPOIECCOB W SIBJICHUW, IO3HABATEILHOM,
MH(OPMAIIMOHHONW M YUTATENbCKOW KYIBTYpBI, B TOM YHCIIE€ HABBIKOB CaMOCTOSITENBHON PabOTHI C
y4eOHBIMU TEKCTaMM, CIPABOYHOM JIUTEPATypOHl, JTOCTYIHBIMH TEXHHUUYECKHUMHU CpPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOY4YeHMIO M TIO3HAHMIO, JIF0OO03HATENbHOCTh, T'OTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIENOBATENbCKON MEATENBHOCTH, K OCO3HAHHOMY BHIOODPY
HaIpaBJIEHHOCTH M YPOBHS OOY4EHHS B JaJIbHEHUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 370POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHKE TOCIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJISl, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TpaBui O€30MacHOCTH TIPH
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTHUYECKOMY HM3YyUeHHUIO0 MpodeccHii M Tpyaa pazIuvyHOTrO pojia, YBaKEHHE K
TPyIy U pe3yibTaTaMm TPYIAOBOW JESITEIBHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUU 10 XUMHH, OCO3HAHHBINA BHIOOP MHANBUAYAIBHON TPACKTOPUH MPOAOKEHUS 00pa30BaHUs C
y49€TOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB W
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MOTpeOHOCTEH, ycHemHol MpodecCHOHaTbHON ACSITENTFHOCTH U PAa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBAThCA B MPo(eccroHalbHOI cpee;

6) 9KOJIOTNY€ECKOT0 BOCTIUTAHHUS:

9KOJIOTHUYECKU 11eleco00pa3Hoe OTHOIIEHHE K MPUPOJE KaK HMCTOYHUKY KU3HH Ha 3eMmie,
OCHOBE €€ CyIIeCTBOBAaHMS, MMOHMMaHUE IICHHOCTH 30POBOTO M 0Oe3omacHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DPHM3MUYECKOMY M ICUXUYECKOMY 3/10POBbIO, OCO3HAHUE
[EHHOCTH COOJIIOJICHUsI MpaBMJI 0€30MacCHOrO TOBEACHUS MPH paboTe C BEIIECTBAMH, a TAaKXKE B
CUTYALUSX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSATHh 3HAHUS, MOJy4aeMble IPU M3YyYCHUU XUMHH, ISl PElICHHs 3ajad,
CBA3aHHBIX C OKpYKaroUel MPUPOIHOM CpeloH, A1 MOBBILIECHUS YPOBHS 3KOJIOTHUUECKOU KYJIbTYPBI,
OCO3HaHHUS IJI00AJBHOIO XapaKTepa AKOJOTMYECKUX IMPOOJIEM U MyTEeH UX PELIEHMs MOCPEICTBOM
METOJ0B XUMUH, SKOJOTHMYECKOTO MBILUIEHUS, YMEHUS PYKOBOJCTBOBAaThCSA UM B IIO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeIMETHBIX pe3yJabTaTOB BBIICIAIOT 3HAUYUMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHHUs OOIIEHAyYHBIE TMOHATUS (3aKOH, TEOpHs, NPHUHIMUI, THIOTe3a, (akT, cucrema,
IIPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOpbIE MCIIOJNb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4E€OHBIX
mpeIMeTax U MO3BOJIIOT HAa OCHOBE 3HAHUH M3 3TUX MPEeAMETOB (OPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HAay4YHOM KapTUHE MHUpPA, U YHUBEpCAJIbHbIE Y4eOHble AEWCTBUs (I10O3HABATENIbHbIE,
KOMMYHHUKATHUBHBIC, PETYJISATUBHBIE), KOTOpble o0ecneunBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHBIE YUeOHbIe 1eCTBUS

ba3oBble Jlornueckue AeicTBHA:

YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBILJIEHUSI TP OCBOCHUU 3HAHUM: PACKPBIBATh
CMBICII XUMHYECKUX MOHATUHN (BBIACIATh UX XapaKTEepPHbIC IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3h C
IPYTUMU TOHSITUSMHM), MCIIONB30BAaTh MOHATHUS Ui OOBSCHEHHUS OTACNbHBIX ()AaKTOB W SIBICHUIA,
BEIOMpATh OCHOBAHHWS W KPUTEPHH JUIS KIACCU(PUKANUKA XHUMHUYSCKUX BEIISCTB M XUMHUYECKUX
peakiuii, yCcTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBS3M MEXIYy OOBEKTaMH W3YY€HHUS, CTPOUTH
JIOTUYECKHE paCCYXACHHs (MHIAYKTUBHBIC, ICAYKTHBHBIC, [0 aHAJOTWH), JeNaTh BBIBOABI U
3aKIIFOYECHUS,

yMEHHE TPUMEHSITh B TPOIIECCe MO3HAHUA TOHATHS (NIPEAMETHBIE M METaIlpPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIHOIb3yeMble B XHMHH, IPEOOpa3OBbIBATh IIMPOKO
MIPUMEHSIEMbIE B XUMHUHU MOJEJIbHbIE MPEACTAaBICHUS — XHMHUYECKUH 3HAK (CHMMBOJ 3JIEMEHTA),
XuMHUeckas GopMmyia U ypaBHEHUE XUMHUECKON peakIiK — MPU PelIeHUH y4eOHO-TI03HaBaTEeNbHBIX
3a1a4, ¢ y4€TOM 3THX MOJEJIbHBIX NPEICTABICHUN BBISABIATh U XapaKTEPU30BaTh CYILECTBEHHBIC
MIPU3HAKU M3y4aeMBbIX 00BbEKTOB — XMMHUECKHUX BEIIECTB U XUMUYECKUX PEAKIINii, BBISBISITH OOIIME
3aKOHOMEPHOCTH, NPUYMHHO-CICJCTBEHHBIE CBSI3M M IIPOTHBOPEYMS B M3Y4aeMbIX IMpOLEccax M
SIBJICHUSAX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHE UCIIOIb30BaTh MIOCTABJIEHHBIE BOMPOCH! B KAYECTBE NHCTPYMEHTA [TO3HAHUS, a TAKXKE B
KAauyecTBE OCHOBBI i1 (POPMHUPOBAHUS THUIIOTE3bl MO IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUU;

pUOOpETEeHUE OMbITa M0 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYEHHUYECKUX
HKCIEPUMEHTOB, YMEHUE HaON0JaTh 3a XOJIOM IIpOIlecca, CaMOCTOSTENILHO MPOTHO3UPOBATH €ro
pe3ynbratr, (GopMynaHpoBaTh OO0OOIIEHHMS W BBIBOABI IO pe3yJabTaTaM IPOBEIEHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiICHUS, IMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYNSpHas JHUTeparypa

12



XUMHYECKOTO COJIep KaHUsI, CIIPABOYHBIE MOCOOUs, pecypchl MHTEepHETa), KPUTUYECKU OIICHUBATH
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHE MPUMEHSITh PA3IMYHBIC METOJBI M 3ampOChl MPU MOWCKE M O0TOOpe MHPOpMAIUu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /JISi BBIOJHEHUS Y4eOHBIX M IO3HABATEIbHBIX 3a]ad
OIPENIeIEHHOTO THIA, TNPUOOPETEHHE OINbITa B OOJACTH HCIOJIB30BaHUA HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH AKTUBHOIO HCIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BEIOUPATh ONTUMAIBHYIO (hOpMY TIPEICTaBICHUS HHPOpMAIIH
U WUTIOCTPUPOBATH pelIaeMble 3a/layll HECIOXKHBIMU CXE€MaMH, AuarpaMMmaMmu, Apyrumu (popmamu
rpaduKu U UX KOMOUHAIMSIMU;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3MPOBATh B Ipollecce Y4eOHOM U HCCieI0BaTeIbCKOU
JEeSATeNbHOCTH WH(OPMAIIUIO O BIUSHUHU MPOMBIIIICHHOCTH, CEILCKOTO XO3SHUCTBA U TPAHCIIOPTA HA
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CPeIbI.

KoMMmyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBHUS:

YMEHHS 33J1aBaTh BOMPOCHI (B XOJIe MUAJIOTa U (WJIM) AUCKYCCHH) IO CYIIIECTBY 0OCYKIaeMOi
TeMbI, (POPMYITHPOBATH CBOU MIPEIOKEHHUS OTHOCUTEIHHO BBITIOTHEHHSI PEIOKEHHOM 3a/1a4;

YMEHHUSI TPEJCTABIATh MOJTYyYCHHBIE PE3yNbTaThl MO3HABATEILHON JIEATEIBHOCTH B YCTHBIX U
MMMCbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMIO PE3yIbTATOB BBIOJIHCHUS XUMUYIECKOTO SKCTICPUMEHTA
(;1abopaTopHOro OMmbITa, JIAOopaTOpHOW pabOThl MO MCCIEIOBAHUIO CBONCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW I103HABaTEIbHOW U
MCCIIEIOBATEIBCKOW ACATEIBHOCTH MIPHU PEUICHUH BO3HMUKAIOIIUX NMPOOJIeM Ha OCHOBE y4éra O0IuX
MHTEPECOB UM COIJIACOBaHUS MO3MIMKA (0OCYXIeHHUS, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI»,
KOOpIMHAIIMSI COBMECTHBIX JCHCTBHIA, ONpECIICHUE KPUTEPUEB IO OICHKE KayecTBa BBITOJHCHHOM
paboThI U ApyTHUE).

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE IeiicTBHUS:

YMEHHE CaMOCTOSITENIbHO OINpPEAENsATh LETH JesITeNbHOCTH, IJIAHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIHMPOBATh U TIPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO JCSITEIHLHOCTD, BEIOMpATh HAanOoIee
s¢dekTrBHBIE CLIOCOOBI pelleHus] Y4eOHbIX U TO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABISATh
WM KOPPEKTUPOBATh MPEJIOKEHHBIN aJIrOPUTM JEHCTBUW TPU BBINOJIHEHUH 33JaHUN C YYETOM
MOJIyUYeHUsI HOBBIX 3HAHUU 00 uU3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBAThH
COOTBETCTBHE MOJYYCHHOTO Pe3yibTaTa 3asBICHHON LI, YMEHHE MCIIOJIh30BATh M aHAIU3UPOBATH
KOHTEKCTHI, TIpe/ijlaraéMble B YCIIOBUU 3aJaHHIA.

MNPEIMETHBIE PE3YJbTATHBI

B coctaBe mpeAMETHBIX pE3yNbTaTOB IO OCBOCHHUIO O0O0S3aTENILHOTO  COJEpKaHUS,
YCTQaHOBJICHHOTO  JIaHHOW  (QenepainpbHOi  paboueil  mporpamMMoi, BBLICISIOT:  OCBOSHHBIE
00y4aroIMMUCS HaAy4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI NeHCTBU, crierupudeckue Uit MpeIMeTHOM!
obmactn «XHUMHS», BHUJIBI JEATEIHHOCTH IO TIOJTYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CHUTYaIlHsX.

K xonmy oOydyenus B 8 KkJiacce mpeiMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS] YMEHHI:

® pacKphIBaTh CMBICII OCHOBHBIX XHMHYCCKHX IMOHSATHA: aTOM, MOJICKYJa, XHMHYECKUH

AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh (OJHOPOIHAS W HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCUTENbHAsI aTOMHasi MU MOJIEKYJISpHAas Macca, KOJIMYECTBO BEIECTBa,
MOJTb, MOJISIpHAsI Macca, MaccoBasi JOJISI XHMHUYECKOTO 3JIEMEHTA B COCTUHEHUH, MOJISIPHBIN
00BEM, OKCHUJ, KUCIOTa, OCHOBAHUE, COJb, DJIEKTPOOTPUIIATEIHLHOCTh, CTENIEHb OKUCIICHHSI,
XUMHUYCCKasT peakius, KilacCH(PHUKAIMsI peakIuid: pPeakluu COCIUHCHHS, PEaKIuu
pa3NoXKeHUs], peaklliy 3aMEIICHHUs, peaKIni 00MEeHa, 9K30- U YHAOTEPMUUYECKUE PEaKIIUU,
TeruioBor 3 (deKT peakiyu, sIIPO aToma, IEKTPOHHBIA CIIOW aToMa, aTOMHasi OpOHTab,
paanyc aroma, XMMHYECKas CBSI3b, MOJISPHAS U HEMOJSIpHAS KOBAJICHTHAS CBS3b, MOHHAS
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CBS3b, MOH, KAaTHOH, AaHHMOH, pPAcTBOp, MaccoBas JOJs BeLeCTBA (IPOLECHTHAS
KOHIICHTpAIIUs ) B PaCTBOPE;

® WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHSATHUH M MPUMEHATh 3TU
MOHSATHSI IPU OMMCAHUU BEILIECTB U UX MPEBPAICHHIA;

® UCMOJB30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsI COCTAaBICHHUS (POPMYJT BEIECTB M YpaBHEHHU
XMMHYECKUX PEAKIIUM;

® ONpeleNsTh BAJICHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEJUHEHHSX, CTENEHb
OKHUCJIGHHS DJIEMEHTOB B OWMHApPHBIX COCJAMHEHUAX, MPHUHAJISKHOCTh BEUIECTB K
ornpeAenEHHOMY KIIACcCy COSAMHECHHM Mo (popmyrnam, BUI XUMHUYECKOUN CBS3H (KOBAJICHTHAS
Y MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpbeiBath cMbich Ilepuonnueckoro 3akona J[. M. MengeneeBa: AEeMOHCTPUPOBATH
[IOHUMAaHUE MEPUOAUYECKONM 3aBUCHMOCTH CBOMCTB XHMMMUYECKHUX 3JEMEHTOB OT HX
nonoxkenus B [lepuoguyeckoil cucteme, 3aKOHOB COXpPAaHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTapo;

® ONUCHIBATH U XapaKTepu3oBaTh TabIUyHYI0 Qopmy [lepuonnyeckoit cucTeMbl XUMHUUYECKUX
JJIEMEHTOB: pa3NuyaTh MOHATHS «ThaBHas mnoiarpynma (A-Tpymma)» U «1mo0o4yHast
nonrpymnmna (b-rpynma)y, Maneie 1 60NbIINE TIEPHOIBI, COOTHOCHTH 0003HAUEHHS, KOTOPBIC
umerorcs B Tabmuue «llepuoamueckas cucrema xumuyeckux oanementos . .
MenzeneeBay» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI AaTOMOB XMMHUYECKUX AJIEMEHTOB
(cocTtaB u 3apsn siapa, oOlee YHCIO AJIEKTPOHOB M paclpeieNieHue UX MO 3JIEKTPOHHBIM
CJIOSIM);

e iIaccu(UUUPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPraHMYECKHE BEIEeCTBA, XUMUYECKUE
peakiuu (IO YHCIYy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY

dbdexry);
® XapaKTCpU30BaATb (OHI/ICLIBaTL) O6H_II/IC XMMHYCCKHE CBOMCTBA BEIICCTB Pa3JIMIHBIX
KJIaCCOB, IMOATBCPIKAasA OIINCaHHUC IIpuMepamMu MOJICKYIISIPHBIX ypaBHeHI/Iﬁ

COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

® [IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTHM OT KX KAaYE€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBHSIX;

® BBIUUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEILIECTB, MacCOBYIO
J0JTI0 XMMHUYECKOTro 3JeMeHTa Mo ¢GopMyse COeAMHEHHUs, MacCOBYIO JOJIO BEIIEeCTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEeaKInu;

® [PUMEHSATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON MAESATENbHOCTH — AaHAIU3 M CUHTE3,
CpaBHEHHE, OO0OOIIeHHe, CUCTEeMaTHU3alMIo, KIacCU(UKAINIO, BBIIBICHUE MPUYHHHO-
-CJIC/ICTBEHHBIX CBSI3€d — [JI1 M3Y4YEHHUsI CBOWCTB BEHIECTB W XUMHUYECKUX PEaKIHUU,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAONIOJCHHE, U3MEpPEHHE, MOJEIUPOBaHUE,
SKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

e clenoBaTh MpaBUiaM  TOJB30BAaHUS  XUMHUYECKOW Tocymoil u  1abopaTopHBIM
o0opynoBaHUEM, a TaKXKe TMpaBuUiIaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBIMOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIMBITOB IO TMOJYYCHHUIO U
coOHMpaHHIo Tra3000pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOAA), IPUTOTOBICHHUIO PaCTBOPOB
C ONpenesIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MJIAHUPOBATH W MPOBOIAUTH
XUMHUYECKHE SKCIEPUMEHTHhl [0 pPACMO3HABAHHWIO PACTBOPOB IIEJIOYEH M KUCIOT C
MTOMOMUIBbIO0 UHAUKATOPOB (JIakMyc, (eHoN(TarienH, METHIOPAHK U IPYTHE).

K xonmy oOyuenuss B 9 Kiacce mpeIMETHBIE PE3yNbTaThl Ha 0a30BOM YypOBHE IOJKHBI

OTpaxkaTh c(hOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

® PpACKpbIBATh CMBICII OCHOBHBIX XUMHUYECKHMX TOHATUM: XUMUYECKUN DIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BaJEHTHOCTD,
AIEKTPOOTPHUIIATEIHHOCTD, CTETICHh OKHCIICHHS, XUMHUYECKasl PEAKIUs, XUMHUYECKast CBS3b,
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TerioBoi 3 dexT peakuuu, MOIb, MOJSIPHBI O0O0BEM, pacTBOpP, IIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  AJIEKTPOJIMTUYECKAas  JUCCOLMALMSA, PEAKUMM HOHHOrO  OoOMeHa,
KaTalnu3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTUMble W HEoOpaTHMble peakluH,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, AJTIOTPONHs, aM()OTEPHOCTb, XMMHUYECKasi CBsI3b (KOBAaJICHTHAs, HOHHAs,
MeTaJuInYecKas), KpUCTaLIM4ecKas peleéTka, KOppo3us METajuloB, CIUIaBbl, CKOPOCTb
XUMHUYECKOHN peaKkLuu, IpeneiabHo gonyctumas konuenrpauus [1/IK Bemecrsa;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH M IHPUMEHATh 3TH
IIOHSATHS TIPU ONMCAHUU BEILECTB U X IIPEBPALLCHUI;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBIE€HUs (POPMYJl BELECTB U ypaBHEHUH
XUMHYECKHUX PEaKLIM;

OIIPEAEIATh BAJIEHTHOCTh M CTEIEHb OKUCIEHHUS XMMHUYECKUX IJIEMEHTOB B COECIUHEHUSX
Pa3IMYHOIO COCTaBa, IPUHAJIEKHOCTD BEILIECTB K ONPEEIEHHOMY KJIACCy COEAMHEHUH 110
¢dbopmynaM, BHJ XMMHYECKOH CBSi3W (KOBaJeHTHas, HWOHHAs, MeTajllIndyeckas) B
HEOPTraHMYECKUX COCTUHEHHUSX, 3apsi/ MOHA TI0 XUMUYECKOH (Gopmyrie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHMYECKUX COCOUHEHWM, THUII KPHUCTAUIMYECKOW pemETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbIch Ileproguueckoro 3akona [[. YI. MenaeneeBa u JeMOHCTPUPOBATh €TI0
[IOHMMAaHME: ONUCHIBATh U XapaKTepu3oBaTh TabunuHyto Gopmy Ilepuoanueckoii cucremsl
XUMHUYECKHUX DJIEMEHTOB: pa3jMuyaTh IOHATUS «IJIaBHas mnoarpynna (A-rpynmna)» u
«o0ounass mnoarpynna (b-rpymma)», Manbsle U OosiblIME€ EPUOJBI, COOTHOCHUTH
0003HAaYeHHs, KOTOpbIE HMEIOTCS B MEPUOAWYECKOM Tabiuie, ¢ YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUs] aTOMOB XHMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjapa,
o0IIee 4YMCIO AJIEKTPOHOB M PACIpENeIeHHe HMX IO AJIEKTPOHHBIM CIOSIM), OOBSCHSTH
o011ye 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUH B mIpezenax
MaJibIX IIEPUOJIOB U IIABHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;

KJaccu(UIUpPOBaTh XMUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHUE BEILECTBa, XHMUYECKHE
peakiuH (10 YHUCITy M COCTaBY YYacTBYIOLIMX B PEAKLMHU BEILECTB, 110 TEIUIOBOMY 3 dekTy,
10 U3MEHEHMIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (ONMUCHIBAaTh) 00IIMe U crenuduyecKkre XMMUYECKHe CBOMCTBA MPOCTHIX
U CJIOXHBIX BEILIECTB, NMOJATBEP)KJIAas ONHCAHHWE MPHUMEpPaMHM MOJEKYJISAPHBIX M HOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIN;

COCTaBJIATh YPAaBHEHHs DIIEKTPOJUTHUYECKON IHUCCOLMALMU KHUCIOT, LIEIOYed M COJei,
MIOJIHBIE M COKpAIllEHHbIE ypaBHEHMs peaklUii MOHHOro OoOMeHa, ypaBHEHHs peakuui,
MOATBEPKIAIOLIUX CYHIECTBOBAHME T'€HETUUYECKOW CBSI3M MEXIYy BEIIECTBAMM PA3IUYHBIX
KJIACCOB;

pacKpblBaTh  CYHIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAaKIMH MOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXXHOCTH
MPOTEKAHNS XUMHUECKUX MPEBPAIICHUH B Pa3JINYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTI0 XMMHUYECKOTO 3JeMeHTa Mo (GopMyse COeIMHEHHUS, MacCOBYIO JOJIO BEIIeCTBa B
pacTBope, MPOBOJUTH PACUEThI 10 YPABHEHUIO XMMUUYECKOM peaklnu;

coOmogaTh  MpaBWjia  TOJb30BAHUS  XMMHUYECKOH  MOCyIoH W J1abOpaTOpHBIM
o0OpyZOBaHHEM, a TaKKe IpaBuja OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOIYYEHHIO U
coOMpaHMIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTICKUCIIOTO ra3a);

MPOBOAUTh PEAKIUH, MOATBEP)KIAIOIINE KAaueCTBEHHBI COCTaB pa3JIUYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpOMUA-, HOIUI-, KapOoHaT-, pocdat-, cuiamkar-,
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cynbar-, THIPOKCHI-MOHBI, KATHOHBI aMMOHHS W WOHBI H3YYCHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX HEOPTAHMYECKUX BEIICCTR;

MPUMEHATh OCHOBHBIC OIEpaIlMi MBICIUTEIBHON JEATETbHOCTH — aHaIU3 U CHHTE3,
CpaBHEHHUE, 0000IIEHNEe, CUCTEeMAaTH3aIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH —
JUTSL U3Y4YEHUs] CBOMCTB BEILIECTB U XMMUYECKUX PEAKIUM, €CTEeCTBEHHO-HAYYHBIE METO]IbI
MO3HAHKMS — HAONIOJCHUE, W3MEPCHHE, MOJICIUPOBAHUE, OKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB 5 5
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Bceer gceKTc[:)?HHHe (uppoBEIe) 00pasoBaTeLHbIC
0 K.p. MN.p. PeeyP

Pasnen 1. IlepBoHavaIbHble XUMHYECKHE MOHSITHS

1.1 XumMus — Badai 001aCTh ECTECTBOSHANMS 5 2 bub6muoreka LIOK https://m.edsoo.ru/7f41837c
NPaKTHYECKOMN IEATEILHOCTH YeIOBEKA

1.2 BeriecTBa U XUMHYECKUE PEAKIIUN 15 1 bubnuorexa LIOK https://m.edsoo.ru/7f41837c

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bosznyx. Kucnopoa. [Tonsitue 00 okcumax 6 bubmmorexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopo.IloHsTie 0 KUCIIOTaX U COJSIX 8 1 bubnuoreka LIOK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [loHsTHE 00 OCHOBaHUSX 5 1 1 bubmmorexa LIOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTAaHUYCCKUX COCTMHEHUI 11 1 1 bubmmorexka LIOK https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1ementoB /I, M. Menneneesa. CTpoenune aToMoB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEJIbHbIEC PEAKIIUT

[Iepnoanueckuii 3axoH u [lepnoanueckas cucrema

3.1 XUMHYecKHX dyieMenToB JI. M. Menpene-eBa. 7 bu6nuoreka [IOK https://m.edsoo.ru/7f41837c
CrtpoeHue aToma
3.2 Xuuueckas Caash. OKUCIMTEILHO- 8 1 bu6nuoreka [IOK https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIC PEAKIIUH
HWroro 1o pasnmeny 15 bu6mmoreka [{TOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [{TOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoauuyecTBO 4acoB

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE

Ne ni/m
NPOrpaMMblI Bcero pecypchl
K.p. N.p.
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
1.1 IlosTopenue u yriybnenue snanui 5 1 bubanoreka IJOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JielioB Kypca 8§ Kiiacca
1.2 OCHOBHUHC 3aKOHOMCPHOCTH XHMITICCKHIX 4 bu6mmnoreka LIOK https://m.edsoo.ru/7f41a636
peaxkuuit
1.3 IJICKTPOIHMTHHECKAS MCCOUUAIIAA. 8 1 1 Bu6moreka [JOK https:/m.edsoo.ru/7f41a636
XUMUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pazneny 17
Pazgen 2. HeMeTa/JILI M UX CO€IHHEHUSA
2.1 OOuias XapaxTEpHCTHIA XMMHHECKHX 4 1 bubmmorexa IHOK https://m.edsoo.ru/7f41a636
snemeHnToB VIIA-rpynmsl. ["anorenst
OO01mast XxapaKTEpPUCTHKA XUMHUYECKHX
2.2 anemeHTOB VIA-rpynmsl. Cepa u eé 6 bubnmnorexa LIOK https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpymmsl. A30Tt, hochop u ux 7 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHTOB |VA-rpynmnsl. Yraepoa u 8 1 2 bubnmoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro mo pazueny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
3.1 OO61mpe cBOMCTBA METAIIIOB 4 bubmmoreka IIOK https://m.edsoo.ru/7f41a636
3.2 Baskneiitye MeTaIbl U UX COCAMHEHHUS 16 1 2 bubmoreka IIOK https://m.edsoo.ru/7f41a636
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Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

20

41 ‘ BeriectBa 1 MaTepHaiibl B )KH3HH Y€I0BEKA 3 ‘ bubmnoreka IJOK https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos WU.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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