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HopmaTuBHO-nipaBoBbIe JOKYMEHTbI, 00ecle4rBaloe OPraHnu3anuio

00pa30oBaTeJIbHOM AeSITEJIbHOCTH N0 Y4eOHOMY NMpeaMeTy « XuMHs»

B 2025/2026 yuedoHOM romy

Bxuag yueGHOTrO npeamera « XUMHUs» B TOCTHIKEHHUE 1IeTIEH OCHOBHOTO OOIIETO M CPETHETO
obmero oOpa3oBaHusi OOYCIOBIEH 3HAYCHHEM XHUMHYECKOW HAayKM B TIO3HAHUHM 3aKOHOB
IIPUPOABI, B Pa3BUTUU IPOU3BOJUTENBHBIX Cuil oOmiecTBa, TexHonorud XXI Beka. OnHuUM U3
HEOOXOJAUMBIX YCIOBUH JJISI JOCTHOKEHHUS IIE€JIeH, MOCTAaBICHHBIX TOCYAAPCTBOM U COLIMYMOM IIepeN
IIKOJION, SIBIIICTCSI TOJMyYCHHE BBIMYCKHUKAMHM (YHIAMEHTAIBHOTO E€CTECTBEHHO-HAYYHOTO
obmero oOpa3oBaHUs, B TOM YHCJIE€ XHUMHYECKOro OOpa3oBaHHUsS, a TaKXkKe CO3/JaHue
BO3MOYKHOCTEH JUIs BBISBJICHUS TAJIAHTIMBOM MOJOJEKM B OOJACTH HAyKH, TEXHOJOTHH U
WHHOBaIWi, GOpMUPOBAaHHE YCTOMYMBOW MOTHBALMU TOAPOCTKOB K TMOJYYCHHUIO HAyYHOTO U
HMHXEHEPHOr0 00pa30BaHusl.

OTH 3a7audl peaju3yloTcsl B IPOLIECCE COBEPUICHCTBOBAHUS ILIKOJIBHOIO XUMHUYECKOIO
oOpa3oBaHMs, KOTOpOE€  Hadaloch ¢  OOHOBIEHHS  (eAepalbHBIX  T'OCYAapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHJAPTOB M Pa3pabOTKu (enepaibHbIX OCHOBHBIX 001Ie00pa3oBaTeIbHbBIX
porpamMm u ¢esepaiabHbIX padoyuX IporpaMM IO XMUMUHU Ha 6a30BOM U YIiyOJI€HHOM YPOBHSIX.

OOHoBiIEHHE coaep)kaHusl OOy4YeHHS XUMHMM OCYILECTBICHO HAa OCHOBE HOPMAMUBHbLIX
00KYyMeHmos, PeTIaMeHTUPYIOIINX OCHOBHOE 00111ee 00pa3oBaHHeE:

— DenepanbHblii 3ak0H oT 29 nekabps 2012 r. Ne 273-®3 «O06 o6pa3oBaHuu B
Poccuiickoit deneparumy;

— @enepabHBI TOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOLIETO
oOpazoBanus (yTB. mpukazom Munnpocsenienus Poccuu ot 31 mas 2021 r.

Ne 287) (manee — ®T'OC O00);
— denepanpHas oOpa3zoBarenbHas IMporpaMMa OCHOBHOTO oOImiero oOpa3zoBaHus (yTB.

npukazoM Munnpocsenienust Poccun ot 18 mas 2023 r. Ne 370) (nanee — ®OIT OO0);

—mpukaz MunnpocBemienuss Poccun ot 09 oxtabps 2024 1. Ne 704 «O BHeceHuu
N3MEHEHUH B HEKOTOpble IpuKadbl MunucrepcTtBa mpocsemenus Poccuiickon ®enepanum,
Kacatormuecs: (¢enepaabHbIX 00pa3oBaTelIbHBIX MPOrpaMM HadajgbHOro oOrmiero oOpa3oBaHus,
OCHOBHOT'O 00111er0 00pa30BaHUs U CPEIHEro 00IIEero 0Opa3oBaHus»;

— mnpuka3 Munmnpocsemenuss Poccun ot 05 Hos6ps 2024 r. Ne 769
«006 YTBEPXKIECHUU benepaabHOrO HepeyHs yueOHUKOB, JTOMYUICHHBIX K
MCIOJIb30BAHUIO TPU PeaTU3alii UMEIOUINX rOCyIapCTBEHHYIO aKKpPEAUTALHI0 00pa30BaTeIbHbBIX
mporpaMM  Ha4aJIbHOTO  OOIEero, OCHOBHOTO OOINEro, cpeaHero oobmero o0pa3oBaHUs
OpraHM3alMsIMH, OCYIIECTBISIOIMMH 00pa30BaTENbHYIO JEATEIbHOCTh, M  YCTAHOBJICHUU
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HUMH YI€OHBIX TIOCOOHIN;

— mnpuka3 MunnpocBemenuss Poccum ot 18 wmroms 2024 1. Ne 499
«O0 yrBepkaeHnu (emepanbHOro nepeyHs 31eKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOIMYIIEHHBIX
K HCIIOJIB30BAHUIO NIPU PeaTU3allii UMEIOLINX TOCyJapCTBEHHYIO aKKPEAUTALMIO 00pa30BaTeIbHBIX

MIpOrpamMM HavaJIbHOTO OOIIIEro, OCHOBHOTO O0IIET0, CPETHETO 00IIero 00pa3oBaHus»,

— pacnopsokenue IlpaButensctBa Poccmiickoit ®@epeparuu ot 19 Hosiops 2024 1.
Ne3333-p «O0 yTBEepKICHHHM KOMIUIEKCHOTO TUIaHA MEPONPUSTHN IO TOBBIIMICHUIO KAueCTBa

MaTEMaTHYCCKOI'o 1 €ECTCCTBCHHO-HAY4YHOI'O 06p330BaHI/IH Ha nnepuoa ao 2030 roga».









MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeasLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Aa€T TPENCTaBICHUWE O IeNisAX, OOIel CTpareruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, ONPEAEIAET KOJUYECTBEHHbIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATEILHOCTH O00YyYarolmerocs IO OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUs riao0agbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIA  SBISIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEILHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOU KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOrO mpeaMera COCTOMT B (OPMHUPOBAHWU CHCTEMBl XWMHYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUHN M PA3BUTUU MO3HABATEIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHHA Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOyYEeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIECHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW MAEATETHbHOCTH, MO3HAHWUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM 4YHCJI€ YMEHHMHA OOBSICHATH U OLEHWUBATH SBJICHHS
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHUW [JIsl BBIPAOOTKH OKOJIOTHUECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHWS B XUMHU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHYECKHX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacuétel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BhITIApUBaHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3ieMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoIiHas MoAUGUKAIIS KAUCTIOPOa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOpPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanuys
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACMO3HABAHWE W HU3YYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBICHUE PACTBOPOB C OMPEACIEHHOM
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IETOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad 1Mo TeMme «BakHeilne Kiacchl HEOPraHUYEeCKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIACCU(PUKALMU XUMUUYECKUX dJeMEeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu
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Peanuzanusi MeXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B § Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4dHbIN (pakT, rumoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIUM BEIIECTB, MO TErIoBoMy 3¢ dekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpoCTHM XUMHUYECKOW peakinuu. [loHsATHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKUWU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHOM  PEaKLUU. CocraBieHue  ypaBHEHMIl
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OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMETaUIoB (TpaduTa M amMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUJEO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pasioKeHUs, COCIUHEHMs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHM3M YeJIOBeKa. BaxHeumme Xaopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYeCKue cBoicTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS KJjacca KHUCJIOT U cruenududeckue). XHUMHUECKHUE PEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIMHEHHUSIMH CEpbl (KUCIOTHBIE JIOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XuMu4deckue cBoicTra. KpyroBopot a3ora B mpupojae. AMMHUak, €ro
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOMICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B NMPOMBIIUICHHOCTU. BaxkHeillre cTpouTeNbHbIE MaTepuanbl: KepamHKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C O0Opa3lamMu XJOPHUAOB (TaJOr€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHOM peaKIny Ha cyabdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHME W M3YYCHUE CBOMCTB aMMHaka, MPOBEJACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK anmasza, rpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKinii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTaiwoB. OU3nyYeckue U XUMUYECKHE CBOMCTBa MeTaiioB. Oomue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: noyokeHue B llepuoanyeckon cucTteMe XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METaIbl MarHuid MW KalblMK: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognuecko cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaGMFOIEHUE U OMMCAHUE MPOLIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMUA M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu
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Peanuzamnus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUU B 9 Kjacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiIacCUUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsij, MHPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHHE W TOCTYNIKM CBOMX TOBApHUILEH C TMO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
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JUTEPATypoOi, MOCTYMHBIMU TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpaleHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEemHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, MOJTydaeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PyKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, akT, CUCTeMa, MPOIeCC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCaJIbHbIC yIeOHbIE NeUCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TPOIECCEe IMO3HAHUS TOHATUA (TIpeAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUM — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJICTBEHHBIC CBSI3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYXKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHbIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

20



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEAEIEHHOTO THIA, TPUOOPETEHUE ONbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aa4d HECJIOKHBIMU CXEMaMH, Jrharpammamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOUTallb, PAIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOAMYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Illepumonnueckon
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYAaCTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMi, eCTEeCTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU TII0 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOpaX HEOPTraHWYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKMCaHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
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oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTpPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 0 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTaiinl 1 HX coeAMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No Kouu4yecTBO 4acon Jara Dy1ieKTPOHHbBIE N (PPOBLIE
A Tema ypoka Konrtpoabnsie | IIpakTuyeckue o0pa3oBaTe/ibHbIe
n/n Bcero U3YyYeHHUS
padoThI padoThI pecypcnl
. BBOI[HLI;‘IOI/IHCTPYKTEDK noSTB. szuzae; - . . . BuGmorexa LIOK
NHIMITHL FOIT> XHMUIL B ARISHI HenoBera. Tel https://m.edsoo.ru/ff0d210c
1 BEILIECTBA.
bubmuorexa LIOK
2 ITonsiTHE 0 METOAX MMO3HAHMS B XMMHH 1 0 0 https://m.edsoo.ru/f0d227e
HNucrpykrax no Th. IlpakTnyeckas: padora
3 Ne 1 «IIpaBuna padoThl B J1abopaTopuu 1 1 0 1 Bbubaunoreka [JOK
NPUEMBI 00palIeHHsI ¢ J1A00PATOPHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHueM»
4 Yuctele BemecTBa U cMecu. CriocoObl 1 0 0 Bbubnunorexa [JOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
? 2 «hasaeacHt Mv 1 (Ha npumep https://m.edsoo.ru/ff0d28c8
OYHCTKHU MOBAPEHHOI CON)»
butmmoreka [IOK
6 A 1 0 0
TOMBI T MOJCKY IR https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHEe 3TeMEHTHI. 3HaKH (CIMBOJIBI) 1 0 0 bu6mmotexa [{OK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
butmmoreka [IOK
II 1
8 POCTRIC H CTIONHBIC BelllecTRa 0 0 https://m.edsoo.ru/ff0d2a6c
butmmoreka [IOK
9 A - 1 0 0
TOMHOTMOICKYIIIPHOC YHCHHE https://m.edsoo.ru/ff0d2d50
10 3aK0H MOCTOSHCTBA COCTAaBA BEIIECTB. 1 0 0 bubmuoreka [IOK

Xumnueckast Gpopmyna. BareHTHOCTS aTOMOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

XUMHUYCCKUX 3JICMCHTOB

1 OTHOCHUTENbHASI aTOMHAs Macca. bubnunoreka [JOK
OTHocHUTeNbHAsE MOJICKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1oJ1s1 XUMUYECKOT'0 3JICMEHTA B bubnunoreka [JOK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 KommgecTro BemectBa. Moib. MomnspHast bubmoreka [{OK
macca https://m.edsoo.ru/ff0d5230
14 Du3nYecKre U XUMUIECKUE SBICHUS. bubmunorexa LIOK
XuMuvecKast peaxiiys https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yca0BUs OPOTEKAHUS bubmmoreka [HOK
XUMHUYCCKHUX PEaKIuii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPAaHEHMsS MacChl BEIIECTB. bubmmoreka [HOK
XUMHYECKHE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17 BrruncieHus KoandyecTBa, MacChl BEIIECTBA 10 bubmuorexa LIOK
YpPaBHEHHUSAM XMMHUUCCKHUX PEaKIHil https://m.edsoo.ru/ff0d5708
Knaccudukanysa XuMu4ecKux peakiuii
18 (COG,I[HHCIG):HI/IHupaSHOKGHHSI 3a1xr4)emeuHI/m bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIOMOHOCOB — y4€HBINA-3HIMKIIONEIUCT. bubanoreka LIOK
O00011eHYE U CUCTEMATU3ALIUA 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTpoabnas pabora Nel o teme bu6imoreka [IOK
«BemecTBa M1 XUMHYECKHE PEAKIINIY https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB Bo3myxa.
21 Kncizpon — 3JIEMEHT U MPOCTOE BelzeCTBO. bubmoreta LIOK
https://m.edsoo.ru/ff0d448e
O3z0H
®dusnveckrie 1 XUMUYECKHE CBOMCTBA
22 KHCJIOpoa (peakiuu OKUCICHUS, TOPEHHE). bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ITonstre 006 okcumax.
23 Crioco0bI TToy4YeHHsI KHCIOpoJia B bubnmnoreka [HOK

na60paTop1/H/I 1 IPOMBIIIIJICHHOCTH.

https://m.edsoo.ru/ff0d497a
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IIpumeHeHue kucnopona

TemnoBoi A3PPEKT XUMUIECKON PEeaKIUH,

24 MOHATHE O TEPMOXUMHUYCCKOM YpaBHEHUU bubmorexa LIOK
p P . https://m.eds00.ru/ff0d4790
9K30- U DPHAOTCPMHUICCKUX PEAKIIHIX
I
ATPISHEIIE BO3yXd, CHOCODBL €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHIS
e g:{;prKTa)K r;;) TBb. HpaKaneﬁmaﬂ padora Bu6morexa LIOK
? 9 noTeme «loJyterue u c‘: Hparue https://m.edsoo.ru/ff0d4ae2
KHCJI0POAa, H3yYeHHE ero CBOHCTB»
97 Bonopon — a1meMeHT U IpoCTOE BELIECTBO. bubnuoreka [JOK
HaxoxeHue B mpupojie https://m.edsoo.ru/ff0d4ddo
28 du3ndecKkue 1 XUMHISCKHE CBOMCTBA bubnmoreka IJOK
Bojopoa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 TloHsITHE O KHCITOTAX M COJIAX bubamorexa LOK
https://m.edsoo.ru/ff0d50d2
CriocoOsI ToJTy4eHHs BOAOPO/Ia B bubmuotexa [{OK
30
1a60paTopuu https://m.edsoo.ru/ff0d4dd0
n | T T T s
? 4 noTeme «logytenue fo pamie https://m.edsoo.ru/ff0d4f42
BO/JIOPO/1a, U3y4Y€HHE ero CBOHCTBY»
bu6 OK
32 Momnsipablit 00BEM Ta30B. 3aK0H ABOTaIPO h:tIpSJ,I:I;I/(r)TT].eeI::IascI)_E).ru /f0d5426
. Balj:nznee}l:agoizémg, Kon:qecza Belueecza . BuGmorexa LIOK
T I10 €T0 U3BCCTHOMY KOJINYCCTBY B TB
. J xon Y BeIl https://m.edsoo.ru/ff0d55a0
i 00BEMY
I R
peaidt . https://m.edsoo.ru/ff0d5708
OTHOIIICHHUU I'a30B
35 du3nyecKre U XUMHUIECKHE CBOMCTBA BOJIBI bubmmoreka [JOK
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https://m.edsoo.ru/ff0d587a
butmmoreka [IOK

36 CocraB ocHoBanuii. [lonsaTre 00 HHAMKATOPAX https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopuTtens. HachlmeHHbIC 1
37 He}}IIacmmeHLIe II))aCTBOpBI. MaICHCOBaﬂ TTOJIS brbmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PacTBOPE
HNucrpykraxk no Th. Ilpaktnyeckas padora
38 Ne 5 no reme «IIpuroroBjieHre pacTBOPOB € bu6mmoreka [IOK
onpeneJEHHOI MacCoOBOii 10J1ei https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOIO BelIECTBAY
39 KonTpoabnas padora Ne2 o teme Bu6mmoreka [IOK
«Kucaopoa. Boropoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTas, KitaccuhuKanuys, bubnmoreka IJOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKHE CBONCTRA
41 KI/ICH{)THHX OCHOBHBIX M aM()OTEPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHOBaHUS: COCTaB, KiIaccu(UKaIUS, Bbubnunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomyuenne n XUMHUYeCKHe CBONCTBA bubanoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTas, knmaccuduxamnms, Bubnmnorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Torydenue u XMMHYECKHE CBOWCTBA KUCIIOT bubmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOObI bubmuoreka [IOK
46 .
MOJTyYEHUS], XAMHUECKHE CBOCTBA https://m.edsoo.ru/00ad9474
Hucrpykraxk no Th. Ilpaktnyeckas padora Bu6morexa LIOK
47 Ne 6. Pemrenne skcrnepuMeHTAIBHBIX 32129

no TeMe «OCHOBHbIE KJACChI

https://m.edso0.ru/00ad9b7c
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HECOPraHu4e€CKUX COQI{I/IHCHI/Iﬁ»

48 T'eneTnueckas CBsA3b MEXIY KJIACCAMU Bu6mmoreka LIOK
HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50
butmuoreka [IOK
49 0006 7|
ODUICHHE H CHCTEMATHAIIHMA SHAHHMH https://m.edsoo.ru/00ad9ch2
50 'If((;:;ﬁzii:lea:ﬂpaacﬁc(gi:{?fir;:l;‘ell::flmx bubmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
coeMHeH U
I1
S| mmsoront mestoneon, st o rpymay BuGmorera LIOK
' Py https://m.edsoo.ru/00ad9ffa
CXOOHBIX 3JICMCHTOB
IT 7| IT
53 cnorewa xummmcor anevermon JL I, BuGmorea LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 TTepuoasl, rPyIIIbl, TOATPYIIIIEI bubmorexa HOK
PHOJRL, TPYTHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomMoB. CocTaB aTOMHBIX sIZIEP. bubmuotexa [{OK
Usotombl https://m.edsoo.ru/00ada342
C §]
% | oncwcrros Mopommeorofi cmorestn 1 1 BuGmorera LIOK
pHol T https://m.edsoo.ru/00ada6bc
Menneneena
X
5 | cro nonowermo » Mepnomicoroi crorenc BuGmorexa LIOK
pHoA https://m.edsoo.ru/00ada824
. . MenneneeBa
I
P yiH i fpar A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, eAaror U rpakJjaHuH
58 O000111eHNE B CUCTEMATH3ALU 3HAHUI bubmorexa HOK
m 1 https://m.edsoo.ru/00adb33c
59 Koutpoabnas padora Ned mo teme bubamnoreka [HOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

«Ctpoenune aroma. XuUMHU4YECKAS CBA3bY

https://m.edsoo.ru/00adb486

60 DNEeKTPOOTPULIATEIEHOCTH aTOMOB 1 bubnunoreka [JOK
XAMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
butmuoreka [IOK
61 Honmas xumireckas B ! https://m.edsoo.ru/00adac34
62 KoBanenTHas monsgapHast XUMHUYECKas CBSI3b 1 bubmorexa HOK
OBAJICHTHAA HOTLAPHA ceKat cais https://m.edsoo.ru/00adaab8
63 KoBanentnas Herno a ecKas CBS3 1 bubmorexa [IOK
BAICHTHA HEMOJAPHAA XHMHUHCCKAA CBAD https://m.edsoo.ru/00adaab8
64 CreneHp OKUCIICHUS 1 bubmmorexa HOK
. https://m.edsoo.ru/00adae28
65 OKHUCINTEIIFHO-BOCCTAHOBUTEIILHBIE PEAKIINN 1 bubmorexa HOK
peak https://m.edso0.ru/00adb076
bubmuorexa LIOK
66 OKHCINTEIN ¥ BOCCTAHOBUTEIIN 1 https://m.eds00.ru/00adb076
67 " 6 1 butmmoreka [IOK
TOTOBAN KOHTPOALHAN paboTa https://m.edsoo.ru/00ad9ch?
68 O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI 1 ﬁ;S:ﬁ;iﬁ;ﬁgﬁlﬁo 4616
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68
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9 KJIACC

KoangecTBo yacoB

DyeKTpoHHbIe HUPPOBBIE

Ne aTa
Tema ypoka KouTpoabnbie  IlpakTuuyeckue A o0pasoBarte/bHbIe
n/n Bcero U3ydeHus
padoThI padoThI pecypcebl
11 5 T
L corewa xummmccim veverron 2L I 3 0 0 Bomoraca LIOK
o https://m.edsoo.ru/00adb59e
Menneneera
3 .
2 xnamccim vevenros nepas TpEx . 0 0 BaGmmorexa 10K
P P https://m.edsoo.ru/00adb6b6
MIEPUOIOB
3 Krnaccudukaius u HOMEHKIATypa 1 0 0 bubnuoreka [IOK
HEOPraHHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buasl XuMHuecKkoil CBA3H U TUIEI Bu6nmoreka IJOK
4 i} 1 0 0
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoabnas pabora Nel o teme
5 «IloBTOpeHue u yriyoaeHue 3HAaHUH 1 1 0
OCHOBHBIX pa3eioB Kypca 8 kiiacca»
Knaccudukarus XuMUIeCKUX peakiui mo Bu6nuoreka IJOK
6 1 0 0
Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
I1 7 .
, HZHs{THZ Z czolz)ozm ngnq:ceKoon fealcunn . . . BuGmorexa LIOK
HATHE O TOMOT€HHBIX U T€TEPOTr€HHBIX
P https://m.edsoo.ru/00adbe9a
peaknusx
[ToHsiTHE O XMMHYECKOM PaBHOBECHH.
@DaKTOpBI, BIAUSIOLUE HA CKOPOCTh Bubmoreka [JOK
8 . 1 0 0
XUMHYECKOH PeakIuy U MOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHYECKOTO PaBHOBECHS
OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIC Bu6nmoreka IJOK
9 1 0 0
peaximn https://m.edsoo.ru/00adcade
10 Teopust 37EKTPOIUTHUESCKON TUCCOLIHAIIH. 1 0 0 Bubnuoreka [IOK
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CunbHEIE U cnadbIe OJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68
bubmuoreka LIOK

11 )51 7
OHHBIC YPaBHEHIA peariyttt https://m.eds00.ru/00add448
X o N
- Zlhinzecxzecczonzmat K;/I6CJ'IOT M OCHOBaHHUH BuGmiorexa LOK
B CBETE I TaBJICHUI
pelt . https://m.edsoo.ru/00add5d8
AIEKTPOJIMTUICCKOHN TUCCOIUAITIH
X N N
13 mporcrancrmi 08 sncxpomImICEROf BuGmorexa LIOK
pea p https://m.edso0.ru/00add8h2
IICCOLIMALANA
14 TTonsiTre o TuapoInN3€e coIen bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bubmuoreka LIOK
15 00600 i
ODIICHHE H CHCTCMATHAIIA SHAHMHI https://m.edsoo.ru/00addd12
" I/IHGCTpr;:z;m«rll)o :IBI."l;IpaKaneCKaﬂ Bu6morexa LIOK
pabota A2 1. «elienme https://m.edso0o.ru/00addbfa
IKCIEPUMEHTAJILHBIX 32712
K 02
N
«ICKTPOTITIY M AAMCCOTTHATIII. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIHH B PACTBOPAX»
OO6mras xapaKTepUCTHKA TaIOTCHOB. Bubnunoreka [IOK
18 o
XUMHYECKHEe CBOMCTBA Ha TIPUMEPE XJIopa https://m.edsoo.ru/00addfe2
X .C ,
19 | xmescome cvoforsa, momysere uGmorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
IIpUMEHEHUE
’ I/I:ﬁcu;y;:z;m no Thb. Hl—i)aKTI/l'le(:Kaﬂ BuGmorexa LIOK
pabot o 1o Teme « OJIyqujde . https://m.edsoo.ru/00ade348
COJISTHO# KHCJIOThI, H3yYeHHUE €€ CBOHCTB»
BBI‘II/ICJ{CHI/ISI 10 ypaBHeHI/ISIM XUMHUYCCKHUX BI/I6_]‘[I/IOTeKa ]_[OK
21 peaKkuuil, eciii OAUH U3 PEareHTOB JaH B

N30BITKE

https://m.edsoo.ru/00ade488
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OO01mas xapakTepucTHKa 31eMeHTOB VIA-

bubmuoreka LIOK

22 IPYIIIBI https://m.edsoo.ru/00ade64a
ANnoTponHbIE MOJU(PHUKALIUH CEPHI.

23 Haxoncr;[eHHe cepb}j H(i:eé c:ez[HHeI})mﬁ B Brbmmorexa LIOK

’ https://m.edsoo.ru/00ade64a
npupojae. XUMHUYECKUE CBOMCTBA CEPhI

24 CepoBoaopoa, CTpoeHHe, GU3nIecKre u Bubnmuorexa LJOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcungl cepel. CepHasi KHUCIOTa

25 (bmnjecxnle) " XI/II\IZI/I‘IGCKI/Ie CBOI;ICTBa bubamorexa LIOK

’ https://m.edsoo.ru/00adea28
NpUMEHEHHUE
XUMHYECKHEe peaKIiy, JeKallle B OCHOBE

26 MIPOMBIIIUIEHHOTO CITOCO0a MOTydeHUs bubmmorexa [IOK
CepHOM KUCITOTHI. XMMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIoIlEeN cpelibl COEAUHEHUSMU CEPbI

97 BrruncieHne MaccoBO# JOIU BEIXOA bubmuoreka IIOK
HPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0mast xapakTepuCcTHKa 3IeMEHTOB V A-

28 rpynnsl. A30T, pacClipOCTpaHEHHE B Bubmorexa [JOK
npupoje, GU3nIecKue U XUMHICCKHAE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMHak, ero QU3NIecKne U XUMUIECKHE Bbubnuorexa LIOK

29 .

CBOMCTBA, OJy4YCHUE U IPUMCHEHHE https://m.edsoo.ru/00adf004
HNucrpykrax no Th. IlpakTuueckas
30 paﬁorI;yNQ 3 mo Teme «I?onyqenne bubmmorera LIOK
. https://m.edsoo.ru/00adf180
aMMHAaKa, u3y4eHHne ero CBoucTB»

31 A30THas KUCIIOTa, e€ pu3nueckue u bubmuoreka LIOK
XUMHYECKHE CBOICTBA https://m.eds00.ru/00adf306
Hcmonp30BaHue HUTPATOB U COJIEH

32 aMMOHUS B KAUE€CTBE MUHEPAIIBHBIX Bbubmuorexa LIOK

ynoOpeHuil. XuMHIecKoe 3arpsi3HeHHE
OKpY>Kalollel cpelibl COSTUHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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®dochop. Oxcua hocdopa (V) u hochopHast

33 KHCJIOTa, PU3HYECKHE U XUMUYECKHE bubamoreta LIOK
o https://m.edsoo.ru/00adf68a
CBOIICTBa, TIOJTyUICHHE
Hcnone3oBanue poctaToB B KauecTBe
34 MUHEpaIbHBIX ynq())qu;HHﬁ. 3arpsizHeHue bubamorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHON cpeabl hochaTaMu
35 Yriepon, pacipoCcTpaHeHHE B IPUPOIE, bubmmoreka [JOK
(busHUeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yrieposa, ux Gpusndeckrue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHYECKUE bubmuoreka LIOK
poOJIEMBI, CBSI3aHHBIE C OKCHIIOM yTrJIepoa https://m.edsoo.ru/00adfebe
(Iv)
37 YroapHas KHCIOTa U €€ COMN bubamorera LIOK
https://m.edso00.ru/00ae006¢
HMucrpykrax no Th. IlpakTnuyeckas
38 padora Ne 4 o teme "Iloyuenne Bbubnuorexa LIOK
yriekucaoro raza. Kauecrsennast https://m.edso0.ru/00ae027e
peakuusi Ha KapOoHAT-UOH"
IlepBoHavanbEHBIC IOHATHS 00
39 Opl?aHI/I‘IeCKI/IX BEIIeCTBaX KakK O bubamorera LIOK
https://m.edsoo.ru/00ae054e
COCJIMHEHMSIX yTiiepoa
. Bubnunoreka [IOK
40 KpewitHii 1 ero coeaHeris https://m.edsoo.ru/00ae080a
Hucrpykraxk no Th. IlpakTtnueckas
pabora Ne 5, Pemenue
41 IKCIMEPUMEHTAJbHBIX 33/1a4 M0 TeMe bubamorexa LIOK
. https://m.edso00.ru/00ae0bf2
«BakHeiinme HeMeTANIbI M UX
coeIMHEeHHUs»
KonTpo.]jl,Haﬂ padora Ne3 o Teme BuGmorexa LIOK
42 «BaxHeiiline HeMeTALJIbI U UX

COCIMHCHUS»

https://m.edsoo.ru/00ae0el18
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O6HI3$I XAPAKTCPUCTHUKA XUMUUCCKUX
3JIEMEHTOB — METAJIJIOB. MeTalmndyeckas

bubmuoreka LIOK

43 CBA3b M METAJUINYECKASA KPUCTAIUTNIECKAS https://m.edso0.ru/00ae103e
peuérka. @U3nUecKue CBOMCTBA METAJIIIOB
XUMUYECKHE CBONCTBA METAJJIOB.
44 DIIEKTPOXUMHUYCCKUH PsI HAIPSKCHHHA bubmmorexa LIOK
https://m.edso0.ru/00ae1156
METaJIOB
O06mue crocoObI OTYyYSHHSI METAJIOB.
CrnnaBel. Beruncnenus no ypaBHeHUSIM Bubmuorexa [JOK
45 .
XMUMHUYCCKHUX PEAKIMiA, €CITH OJTUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COACPIKUT IPUMECH
46 ITonsITHE O KOPPO3UU METAIIIOB bubmiorexa LIOK
https://m.edso0.ru/00ae1278
bubmuoreka LIOK
47 [l{enoubre MeTaIb! https://m.edso0.ru/00ae14b2
48 OKcuIBI ¥ TUAPOKCUIBI HATPUS U KAJTHS bubmmorexa LIOK
https://m.edso0.ru/00ae14b2
49 [I{enouHO3eMeENbHBIE METAIIBI — KaJIBLIUN U bubmuoreka IIOK
MAarHHi https://m.edso0.ru/00ae15e8
50 Baxueiilme coeIMHEHUS KaIbIWs buomorexa [IOK
https://m.edso0.ru/00ae15e8
51 O060011IeHNE ¥ cUCTEMATH3ALUS 3HAHWI
52 JK€ctkocTb BOZIBI M CITOCOOBI €€ yCTpaHEHHS bubamorexa LIOK
https://m.edso0.ru/00ae1886
HNucTpykraxk no Th. IlpakTtunueckas
53 paﬁorI;yNQ 6 mo Teme ");)('écncocn, BOJBI bubamorexa LIOK
. " https://m.edsoo.ru/00aelae8
METOAbI €€ yCTpaHeHusl
54 P — bubmunoreka LIOK
https://m.edso0.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U Bubnuoreka [IOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuoreka LIOK
%6 Keneso https://m.edso00.ru/00ae1d86
57 Oxcupel, TUAPOKCU B 1 coiu xenesa (1) u bubnuoreka [{OK
xemesa (1) https://m.edso0.ru/00ae35e6
58 O0600mIeHne u cucTeMaTU3anys 3HaHUH
HNucrpykrax no Th. Ilpakrnueckas
padora Ne 7. Pemienne
59 IKCIEPUMEHTAJIbHBIX 33124 10 TeMe bubamorexa LIOK
. https://m.edsoo.ru/00ae3de8
«Bakneiimme MeTaNIbI M UX
COoeTUHEHUsD»
BbruncieHus 1Mo ypaBHEHUSAM XUMUYECKUX
€aKINi, eCTTN OJIMH U3 PEareHToB JIaH B
60 E36I>:"IFKG 130101 co;[epn(HTI;pHMecn. " bubamorexa LIOK
. https://m.edsoo.ru/00ael750
BrruncieHuss MacCoBOH JIOJIU BBIXOJIA
MPOAYKTa PEaKIIUN
61 O060011IeHNE ¥ cUCTEMATH3ALUS 3HAHWI
KonTpoabnas pabora Ned4 o teme
62 «BakHeiime MeTaLTbI M UX
COeTUHEHU»
63 BemiectBa u MaTepuanisl B IOBCEIHEBHOU Bu6nuoreka IJOK
SKU3HU YEJI0BEKa https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKpY KaroLIei Bubmuorexa LIOK
cpezs https://m.edsoo0.ru/00ae4270
65 Ponp xumMuM B penieHUH 3KOJIOTHYECKUX Bubmoreka [JOK
npobieM https://m.edso0o.ru/00ae4270
66 O00011IeHNE ¥ CHCTEMaTHU3alIKs 3HAHU ] Bubmorexa LIOK
https://m.edso0o.ru/00ae0dOa
67 HTorosast KOHTpOIBbHAS padoTa. bubamorexa LIOK

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

bubmuoreka LIOK

68 O00011IEHNE U CUCTEMATH3ALUA 3HAHUI 1 0 0 https://m.eds00.ru/00ad9ch?

OBILIEE KOJIMYECTBO YACOB I10
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[TPOI'PAMME 08



https://m.edsoo.ru/00ad9cb2




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KIIACC
Kon IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHO MPOrPaMMBbI OCHOBHOI0 001ero 00pa3oBaHus
pe3yabTarta
1 ITo Teme: «I[lepBoHAYATEHBIE XUMHYCCKHE TIOHSITHS
PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECCKHX TOHSTHI: aToM, MOJEKYIa,
XUMHYECKAH 9JIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS W HEOMHOPOJHAsS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs M
MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
1.1 MaccoBasl J0JS XUMHYECKOTO JJIEMEHTa B COEAMHEHWH, MOJSPHBIN 00BEM,
XUMHUYECKas peakiys, KIacCu(UKanmus peakiuid: peakiud COCTUHCHUS,
peakiMy Pa3ioKEHUs, PEakIUu 3aMeIleHHs, peakiud OOMEHa, 5K30- U
SHIOTEPMUYECKHE PEaKLUH, TeIoBoi 3pdeKT peakuuu, pacTBOp, MaccoBas
JIOJIsl BEIIeCTBa (MPOLICHTHAS KOHIISHTPAIUS) B PACTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBS3b  OCHOBHBIX ~ XMMHYECKMX IOHITHH U
' MPUMEHSTh TH MOHATHUS NIPU ONUCAHUH BEIIECTB M UX MPEBPAICHHIH
13 HCIIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (DOPMYJI BEUIECTB U
' YPAaBHEHUN XUMHUYECKHUX PEAKLUI
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUCHHS, 3aKOHA ABOTaJIpo
15 OMPECIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX
16 KIaccu(UIMPOBATh  XMMHYECKHE peakuud (10  4YHCIy H  COCTaBy
' YUYaCTBYIOIINX B PEAKI[MH BEIIECTB, MO TEIIIOBOMY dPDEKTY)
1.7 BBIYHCIISATh OTHOCUTEIILHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIUUCIISATH MACCOBYIO JIONIO XHMMHYECKOro JJieMeHTa 1o (opmyre
' COCIUHCHHS,
19 BBIYHCIISATH MaCCOBYIO JIOJIO BEIIECTBA B pACTBOPE
110 MIPUMEHATh €CTeCTBEHHOHAYYHBIE METOIbI TIO3HAHUS — HAONIO/ICHUE,
' M3MEepEeHNe, MOJISIIUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICJICHHBIH )
2 [To Teme: «BaxkHelime npecTaBUTEIN HEOPTAHUIECKUX BEIIECTB)
"’ PACKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHMX ITOHSITHH: OKCHI, KHCJIOTa,
' OCHOBaHHE, COJb
2.2 OTIpENIEATh NMPUHAMICKHOCTh BEMIECTB K  ONPEeAeNEHHOMY  KJaccy
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COEAMHEHHI 10 popMyiamMm

2.3

2.4

2.5

KJIAaCCU(UIIPOBATh HEOPTaHUIECKIE BEIIECTBA

XapaKTepu30BaTh (OMUCHIBATh) OOIMHE XUMHUYCCKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KIIACCOB, MOATBEPXKAas OMKMCAHUE MPUMEPAMU MOJIEKYISPHBIX

ypaBHeHI/Ifl COOTBCTCTBYIOIINX XUMHUYCCKHUX pCaKHI/Iﬁ

IIPOrHO3UpPOBATh CBOICTBA BEIICCTB B 3aBHCHMOCTH OT HMX Kade€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3IMYHbIX

YCIOBUSIX

2.6

CIIeZIOBaTh MpPaBWJIaM IIOJIb30BAHUS XUMHUYECKON MOCYA0N M JabOpaTOPHBIM
o0opyIoBaHHEM, a TaKKe NpaBWiIaM oOpamleHdsi C BeUIeCTBAMH B
COOTBETCTBUHU C MHCTPYKLMAMH IO BBIIIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX
OTIBITOB TIO TIOJYYEHHIO M COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA H
KHCIIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C OMpEAeNEHHONW MAacCOBOH aoiei
paCTBOpéHHOFO BC€IICCTBA, IIJIaHUPOBATH u IMPOBOAUTH XUMHNYECKUEC
SKCIEPUMEHTBHl 110 PACIO3HABAHUIO pPACTBOPOB ILEJIOYEH U KHUCIOT C

MTOMOIIIBIO HHIUKATOPOB (JTaKMYC, peHON(TaTCHH, METHIOPAHXK U IPYTHE)

2.7

MIPOBOJUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEAKLIUU

ITo Teme: «Ilepuoanueckuii 3akoH U llepuoguyeckas cucTeMa XMMHUYECKUX
snemenToB J[. W. MenneneeBa. CTpoeHHE aTOMOB. XHMHUYECKas CBS3b.

OKHCIUTEIbHO-BOCCTAHOBUTEIIHHEIC peaKuum»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKHUX IOHATHW: SAPO aToMma,
ANIEKTPOHHBIN CIIOW aTOMa, aTOMHAasi OpOUTallb, PaIlyC aroMa, XUMHYecKas
CBSI3b, MOJIApHAas u HENOJISIpHAs KOBAJICHTHAsI CBSI3b,
3JIEKTPOOTPULATEIBHOCTh, WOHHAs CBA3b, WOH, KAaTUOH, AHHUOH, CTENEHb

OKHCJICHUA

3.2

3.3

KJ]aCCI/I(i)I/I]_[I/IpOBaTL XHUMHUYCCKHUEC DJICMCHTBI

OIMCBIBATh M XapaKTepu3oBaTh TabanuHyto Gopmy [lepnonuueckoit cucteMsl
XUMHNYECCKHUX JJIEMCHTOB: pasinyaTb IIOHATHA «TJj1aBHas noarpymnma
(Arpymma)» u «mobounas moarpymma (brpynma)y, «Maibie» U «OOIbIIUE

nepruoabl

3.4

packpeiBaTh  cMbicia  Ilepuonnueckoro 3akonHa J[.MI. Menneneesa:
JEMOHCTPUPOBaTh MMOHUMAaHUE MEPUOJUYECKONM 3aBHCHUMOCTH CBOWCTB

XUMHUUYCCKHUX DJICMCHTOB OT MX ITIOJOXKCHHA B HepI/IO}II/I‘lCCKOﬁ CUCTEME

35

COOTHOCUTh 0003HAYEHUs, KOTOphie UMeroTcst B Tabmmie «llepuomamueckas
cucteMa xumuueckux osiemeHtoB J[.M. MeHneneeBay ¢ YUCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB W
3apsf siapa, o0IIee YMCIo 3JEKTPOHOB M paclpezieNieHHe HX MO 3JeKTPOHHBIM

CIIOSIM)
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3.6

OMpeACIATh CTCIICHb OKHUCIICHU 3JICMCHTOB B 6I/IHapHI>IX COCOUMHCHUAX

3.7

OTIPEAENATh BHJ XUMHYECKOW CBs3W (KOBaJleHTHas W WOHHAs) B

HEOPraHNYCCKUX COCAUHCHUAX

9 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «BCH_IGCTBO H XUMHYECCKas peaKiusi»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKMX IOHSTHH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JIUCCOLMALINS,
peaKiuu MOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOe pPaBHOBECHE,
oOpaTtumble u HEoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIC peakuuu, OKHCIIUTED,
BOCCTAHOBUTEJIb, OKHCICHHE U BOCCTAHOBJIICHHE, aAJUIOTPOINS,
aMmpOTEepHOCTh,  XMMHYECKas  CBs3b  (KOBAICHTHAs, HWOHHA,
MeTaJlJIN4ecKasi), KpUCTAJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkun

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

1.3

COCTaBIIAITh YPAaBHEHUS JIIEKTPOJUTHUYECKON IUCCOLUALMM KHUCIIOT,
HIeJI0YE M COJIEH, IOJIHBIE M COKPAIEHHBIE YPaBHEHUs DPEaKLIHH

HOHHOr0 0OMeHa

1.4

1.5

2.1

PacKpbiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTAaBJICHUS AIEKTPOHHOTO OajaHca dTHX PEaKIIUii
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To temam: «Hemeramibl U MX cOoeAUMHEHHs» M «MeTamibsl U UX
COCTMHEHUS»

XapaKTepU30BaTh (OMUCHIBATH) O0IHE U CTIETM(PUIECKUE XUMUUECKIE
CBOMCTBAa MPOCTBIX U CIOXHBIX BEIIECTB, MOJTBEpPXk Iasi OIMNUCAHUE
MpUMEpaMu MOJICKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX

XHUMHUYCCKUX pCaKI_II/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKuHﬁ, MOATBCPKKAAOIMINX CYIICCTBOBAHUC

TEHETHUYCCKOM CBSI3U MCXKAY BE€IICCTBAMU PA3JIMYHBIX KJIIACCOB
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2.3

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUAI,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBUAX

2.4

ClIe/IOBaTh  MpaBWJIaM  TI0JIb30BAHUS XHMHYECKOM TMOCYymoi
1ab0paTOpHEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIAM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSIMH IO BBIMOJHCHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO

ra3o000pa3HbIX BELIECTB (aMMHUAKa U YIIIEKUCIIOT0 Ta3a)

2.5

MPOBOAMTh PEaKIHH, IOJATBEPXKIAIONINE KAYeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHU-,
Opomun, wuoaun, KkapOonat, (ocdar, cunukar, cyiubdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, WOHBI H3yYCHHBIX METAJIJIOB,

MNPUCYTCTBYIOIIHNEC B BOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCILICCTB

IIo Teme: «Xumus u OKpYy:Karomiast cpeia»

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX Xumuyeckux noHaruit: [IJIK

BCUICCTBA, KOPPO3uUs MCTALJIOB

3.2

IPUMEHSTh OCHOBHBIC OIEpAIlMH MBICIUTCIIBHON JEATCIBHOCTH —
aHaJM3 W CHHTE3, CpaBHEHHE, OO0OOINECHHE, CHUCTEMATH3AIHIO,
BBISIBIICHUEC TPUYMHHO-CIICJICTBEHHBIX CBSI3¢H — IS WM3YYCHUS
CBOﬁCTB BCIICCTB U XHUMHNYCCKHUX peaKHHﬁ; eCTeCTBeHHOHay‘-IHI)Ie
METO/Bl TO3HAHUS — HAOIIOJCHUE, W3MEPEHHUE, MOJCIHPOBaHNUE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC ITOHATUA

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YeloOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsiTre 0 MeToAax mo3HaHusi B XuMuu. Yuctelie BemectBa U cmecu. CrocoObl
pas3aeneHus cmecen
ATOMBI W© MOJICKYIJIBI. Xumuueckue dieMeHTbl. CHMBOJIBI  XUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

1.4

1.5

1.6

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTa

B COCIMHCHUUA

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam

XUMHYECKHX COCAUHEHUN
dusnueckue U XUMMUYECKUE ABJIICHUSA. XUMHUYECKAs PEaKUus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6M€Ha)

1.7

XUMHUUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIIaMU
pabotrel B naboparopuu U TpuéMamMu oOpaiieHuss ¢ J1abOpaTOPHBIM
0o0OpyJOBaHUEM, HU3yYE€HHE W OINHUCaHHe (HU3MUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IJIaBIieHHE BOCKa,
TasHUE JIbJ1a, paCTUpaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAlUs BOJbI) U
XUMHUYECKHX  (TOpeHHe CBeYd, [MpOKAJIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHUCJIOTOW) SBJICHUHM, HAOMIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHWS XHMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aMMOJICIICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMoOJIEHCTBUE XKelle3a C PacCTBOPOM
comu menu(ll), n3ydenue cnocoOoB paszeneHus: cMmecelt (C MOMOIIBIO MarHUTA,

bunsTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
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OUYMCTKU MOBAPEHHOM coyn, HAOII0JeHNE U OMMCAHHUE PE3YIbTATOB MIPOBEICHUS
OIbITa, WUIIOCTPUPYIOLETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Ipupojie, GU3NYECKHE U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kuciopona. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOPUM U MPOMBIIIICHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — auioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3P hekT XUMUIECKON peakiuu, TEPMOXUMHUECKHUE YPaBHEHHUSI, IK30-
Y SHIOTEPMUUYECKHE pPeaKMu. TOMINBO: YIoiib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pyuieHue 030HOBOI'O CJI0s

2.3

2.4

2.5

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYEHHS.

Kucnore! 1 conn
MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

®dusnyeckue CcBoWMcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEIL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BEUIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpupoAE U B KU3HM 4denoBeka. Kpyrosopor
BOABI B TIpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKA

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amMQoTepHble) U
HeconeoOpasyronie. HoMmenknarypa oxcuaoB. Pusnyeckue M XUMHUECKUE

CBOMCTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHOBaHMN: IENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHk1aTypa ocHoBaHui. du3ndeckue U XUMUYECKHUE CBOWCTBA

ocHoBaHu. [Torydenne ocHOBaHM
Kucnotel. Knaccudukanus kucnor. Homenkinatypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekerona.

HOJIy‘ICHI/IC KHUCIIOT

2.9

Comu. Homenknarypa conei. @usznyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tomy4yenue conein
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2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ

211

3.1

3.2

3.3

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHUEe  COACpMKaHHs
KHCIIOpOJia B BO3/YyX€E, IOJIyY€HUE, COOMpaHue, pacro3HaBaHUE U H3Y4EHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHusi ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U ONHCAHME WX CBOMCTB, IOJIyueHUE, COOUpaHHUeE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/ieHue 00pa3IoB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICWCTBHE BOJbI C METAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HMHJIMKATOPOB, HCCIIEIOBaHHE OOpPa3IoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTallJIaMH, peakluid HeHTpanu3aluu, NoJy4YeHne HepacTBOPUMbBIX OCHOBaHUA,
BBITECHEHHE OJHOIO0 MeTaula JpyruM M3 pacTBopa COJIM, pEIICHHE
SKCIIEPUMEHTANIFHBIX 33/1au 1Mo TeMe «BakHelInne KiIacchl HEOPTaHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX 2JjieMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJOYHBIE W IIEJTOYHO3EMENIbHBIE METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbie

OKCHU bl U THAPOKCHUABI

IIepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICT MOPSAKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyImiibl 3JICMCHTA

Ctpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexktponbl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJIECMCHTOB
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3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO €ro noyoxeHuo B [lepuoanueckoii cucreme [I.M1. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3j1eMeHTOB. MloHHas CBSI3h

3.6

3.7

Crenenp okucieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIBHEIC pPE€aKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0Yel, MPOBEACHHUE OINBITOB, WIUIIOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIbHO-

BOCCTAHOBUTENIbHBIX pEaKlUil (FOpEeHUE, peakliuy pas3ioKeHUs, COCTUHEHMS])

9 KIIACC

Kon

11

12

13

14

IIpoBepsieMblii 31eMEeHT COlePKAHUSA

BemecTBo 1 xumudeckas peakius. [loBToperne

[lepuonuueckuid 3akoH. Ilepuogumyeckas cuctema XuMUYecKUX daeMeHToB J[.H.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB TIEPBBIX TPEX MEPUOIOB, KAJINS, KAIBIHS U UX COCTUHEHUN B COOTBETCTBUHU

C IIOJIOKCHHUEM DJICMCHTOB B Hepnoanqecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHune BemiecTBa: BUIBI XUMUYECKOH CBSI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BelleCTBA OT THIIA KPHUCTAUIMYECKONW PEMETKH W BUIA
xuMHueckoil cBs3u. Kiaccudukainms W HOMEHKIATypa HEOPraHUYECKHUX BEIICCTB
(MexayHapoaHas W TpUBHANBbHAs). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K
pa3IMYHBIM  KJaccaM  HEOPraHWYEeCKUX  COCIMHEHUW, TEHETHYecKas  CBs3b
HEOPraHWYECKUX BEIIECTB

Knaccudukanuss XUMHUYECKUX peakIuid 10 pa3IuyHbIM MpHU3HaKaM (M0 YUCIYy U
COCTaBY YYaCTBYIOIIMX B PEAaKI[MH BELICCTB, IO TEIIOBOMY () (EKTy, 10 U3MEHEHHUIO
CTeNeHE! OKWCIICHUS XHMHYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, TIO YYacTHIO
Karajau3aTopa). JK30- U SHIOTEPMHUUYECKUE PEaAKIIMH, TEPMOXHMUYECKHE YPaBHECHUS.

Ilonsarue o CKOpPOCTH XUMHYECKOH pcaKknnuun

Ilonsitue 00 O6paTI/IMLIX nu HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonsartue o
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TOMOTCHHBIX W TCTCPOIrCHHBLIX PCAKIUAX. IloHsaTne 0 XHMMHYECKOM PaBHOBECHUMU.
(DEIKTOPBI, BJIMAIOINHNEC Ha CKOPOCTH XHUMHUYCCKOH PCaKn U MOJOKCHUC XUMUYCCKOT'O

paBHOBECHS

15

OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIMU, JICKTPOHHBIA OaJlaHC OKHCIUTEIBHO-
BOCCTAHOBUTEIFHOW  PEaKIIHH. CocraBrenune ypaBHEHUI OKHCIIUTENHHO-

BOCCTaHOBHUTCIIbHBIX peaKuHﬁ C HUCIIOJIB30BAHUEM METOZAa 3JICKTPOHHOI'O OanaHca

1.6

1.7

Teopus dSIEKTPOTUTHICCKON  IHUCCOIHAITAN. JICKTPOJIUTBI W HEIICKTPOIUTHL
Katuonbl, annoHbl. MexaHuU3M JAUCCOIMAIIMM BEHIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckoit cBs3u. Crenenp mucconmanuu. CHIBHBIE W CJIA0BIE DIIEKTPOJIUTEHL.
Peakiyu nonHoro ooOMeHa. Y CJIOBUS POTEKaHUsI PEaKIuii HOHHOIO 0OMEHa, TIOJTHBIC ’
COKpali¢HHbIC MOHHBIE YpaBHEHUS peakuuii. CBOMCTBA KUCIOT, OCHOBAHUU U COJicH B
CBETE MPEICTABIEHUIN 00 3IEKTPOIUTUIESCKON aucconnanii. KauecTBeHHbIE peaKIim

Ha noHbL. [ToHsTHE O TUApOIN3E coNel

XUMAYECKHH SKCIIEPUMEHT: O3HAKOMIICHHE C MOIETSIMH KPHUCTAJUIMYECKHX PEUIETOK
HEOPTaHWYECKNX BEIIECTB — METAJUIOB M HEMETaOB (TpaduTa M anmMasa), CI0KHBIX
BEIICCTB (XJIOpHJA HATpHs); HCCIEIOBAHWUE 3aBHCUMOCTH CKOPOCTH XHMHUYECKOi
peaKnuu OT BO3ACHCTBHS PAa3MYHBIX (AKTOPOB; MCCIEAOBAHHUE AIEKTPOIPOBOJAHOCTH
pPacTBOPOB BEILECTB, MpolLiecca JUCCOLUALUM KUCIOT, Ienodeid u coseil (BO3MOXKHO
UCIIOJIb30BAaHNE  BHJICOMATEPHAJTOB); IPOBEICHUE  ONBITOB, WILTFOCTPUPYIOMINAX
MIPU3HAKK TPOTEKAHHUS PEaKIii HOHHOTO oOMeHa (0Opa3oBaHUE OCaJKa, BBIICIICHHE
raza, oOpa3oBaHHE BOJbI); ONBITOB, WUIIOCTPUPYIOUIMX IPHMEPHl OKHCIHTEIBHO-
BOCCTAHOBUTENBHBIX peakiuii (TOpeHHe, peaKkIuHd paszJIoKEHUsl, COETUHEHHS);
pacno3HaBaHHE HEOPTaHMYECKUX BEUIECTB C IOMOLIbIO KAaYeCTBEHHBIX PEaKIMid Ha

HOHBI; pCHICHNUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramisr u ux COCINMHCHUA

2.1

OOmast xapakTeprcTuka ranoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHEIE
crernieHH okucieHus. CrpoeHne M (U3MYECKHE CBOHCTBA IPOCTBHIX BEIIECTB —
raJjoreHoB. XMMHYECKUE CBOWCTBA Ha IPHMeEpe XJIopa (B3aMMOAEHCTBUE C METAIAMH,
HeMeTaJIaMy, mmenodamu). Xnopoogopos. ConsHast KHCI0Ta, XUMHYECKUE CBOMCTBA,
HoJy4eHue, IpuMeHenue. JlelicTBue Xjiopa U XJIOPOBOAOPOJa HA OPTaHU3M UeNIOBEKa.

Baxueliye XJI0puabl U UX HAX0KIEHUE B IPUPOIE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpymmel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTerneHn OoKucieHnda. CTpoeHwe W (QU3MYecKHe CBOWCTBAa MPOCTHIX
BEIIECTB — KHCJIOPOJa U cepbl. AJUIOTPOIHBIE MOAW(MUKALMHM KHCIOPOAA U CEpHI.
Xummueckne cBoicTBa cepbl. CepoBOAOpOl, CTpoeHHE, (pr3NYecKne W XUMUYECKHe
cBoiicTBa. OKCHIABI CEpbl KaK MPEICTaBUTENN KHCIOTHBIX OKCHAOB. CepHas KHCIIOTA,
¢du3nyueckue U XMMHUYECKUE CBOiicTBa (0OIIME Kak IMpEeJCTaBUTENsl KJlacca KHCIOT U

CHCLII/I(i)I/ILICCKI/IC). XuMHYECKHUe pcaKknuu, JiCKalmue B OCHOBEC IMPOMBIINIJICHHOT'O
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2.3

crocoba TONMy4YeHHs CepHOW KUCHOThL. [lpumeHenune. Conum CEpHOM KHUCIOTHI,
KaueCTBCHHAs peakius Ha cyiabpar-moH. HaxoxmeHue cepbl m e€ COCIUHEHUHA B
npupojie. XWMHYECKOE 3arpsA3HEHHE OKPYKAOMIeH Ccpenbl COeNWHEHUSMH Cephl
(KuCOTHBIE  JOXKIW, 3arpsA3HEHHE BO3AyXa W BONOEMOB), CIIOCOOBI  €ro
MPEIOTBPAIICHUS

O6mas xapaktepuctuka 3MeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTENEHN OKUCIEHU. A30T, pacIpoCTpaHeHHEe B MPUPOe, PH3NIECKHe U
XUMHUYECKHUEe cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, ero (hU3NYECKUE U
XUMHYECKHUE CBOMCTBA, MONyYCHUE U NpuMeHeHue. Coau aMMOHUYSI, UX (DU3HUYECKUE U
XUMHYECKHAE CBOWCTBa, NpuMeHeHne. KadecTBeHHass peaknus Ha WOHBI aMMOHWSL.
A3oTHas KucnoTa, e€ ModydeHrne, pu3udeckne M XMMHYECKHe CBOMCTBa (0OImmMe Kak
MPEJICTABUTENS KJlacca KUCIOT | crienuduyeckue). Mcmnoib30BaHue HUTPATOB U COJICH
aMMOHHMSI B KayeCcTBE MHUHEPaIbHBIX YIAOOpeHHH. XWMHUECKOE 3arps3HeHHue
OKPYKaroIeH Cpelibl COSTMHEHUSAMHU a30Ta (KUCIOTHBIC JOXKIIHU, 3arpS3HCHUE BO3IyXa,

MTOYBHI U BOJTOEMOB)

24

25

2.6

®ocdop, ammorponHele Moaudukanuu Qocdopa, (UMUECKHE U XUMHUYECKHUE
cBoiictBa. Oxcun docdopa(V) u dochopHas kucmora, GU3NIECKHE U XUMUYECKHC
CBOWCTBa, monydeHue. Vcnomnp3oBanue ¢GochaToB B KadyecTBE MHHEPATbHBIX
ynoopeHuit

Obmas xapaxkTtepuctuka 3meMeHToB IVA-rpynnsl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTEMEHU OKHCICHHS.  YTJEepoJ, aJUIOTPONHbIE MOAHDUKAINH,
pacrpocTpaHeHue B TpHUpoJe, (U3UUECKUE W XHUMHUYECKHEe CBOicTBa. AjcopOuus.
Kpyrosopot yriepona B npupoge. OKCHABI yriepoaa, uX GU3NUECKUe U XUMHUUECKHUE
CBOWCTBa, [CWCTBHE HA OJKUBBIE OPraHU3MbI, TMOJNydYeHHE U TNPUMEHEHHE.
Okonoruueckue mNpoOieMbl, cBA3aHHBIE ¢ okcupoM yraepona(lV); rumoresa
JI00AJILHOTO TIOTEIUICHUST KJIMMaTa; MapHUKOBBIH 3((dekT. YroiabHas KHUCIOTa U €€
comu, WX (Qusnyeckne W XUMHYECKHE CBOMCTBA, IONYYCHHE W TPHUMEHEHHE.
KavecTBeHHass peakuus Ha KapOoHaT-MOHBI. lcnonb3oBaHHEe KapOOHAToOB B OBITY,

MCIULUHE, TPOMBIIIIICHHOCTHU U CCJILCKOM XO3SHUCTBE

HepBOHa‘IaﬂBHHC MOHATHS 00 OpTraHHNYCCKUX BCIICCTBAX KAK O COCANHCHUAX YIJICpOoaa
(MeTaH, 9TaH, OTUJICH, alICTUJICH, 3TAaHOJI, INIMICPUH, YKCYCHAsA KI/ICJ’IOT&). Hx cocraB u
XUMHYCECKOE CTPOCHUE. TTonsiTrie 0 OMONOrMYECKU BasKHBIX BEIIECTBAX: XXUpax, 6en1<ax,
yrieBoaax — M UX poOJIM B JKU3HU YCIIOBCKA. MaTepI/IaJIBHOG CAUHCTBO OPraHUYCCKUX U

HEOPraHWYECKUX COEJTUHEHU

2.7

Kpemuuii, ero ¢usmveckne M XUMHUYECKHE CBOWCTBA, IMOJYYEHHE W TIPUMEHEHHE.
Coenunenust kpeMHus B npupoje. Obuue npeacrasieHust 06 oxcuae kpeMHusi(1V) u
KpeMHUeBOH kuciaoTe. CHIIMKATBl, WX HCIONb30BaHHWE B OBITYy, MEIULMHE,
NPOMBIIUIEHHOCTH. BakHeWIne cTpouTeNnbHBIE MaTepualibl: KepaMHKa, CTEKIIO,

LIEMEHT, OeTOH, elie300eToH. [IpobiieMbl 0€3011aCHOTO MCIIOJIB30BaHHUS CTPOUTEIBHBIX
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MaTcpualioB B HOBCC}.‘[HCBHOﬁ KHU3HU

2.8

XHUMHAYECKUH SKCIIEPUMEHT: M3y4YeHHe O0Opa3lloB HEOPTaHWMYECKHUX BEHIECTB, CBOWMCTB
COJITHOM KHUCJIOTBI; TIPOBCJCHHE KAYCCTBEHHBIX pEAKIMi Ha XJIOPUI-HOHBI U
HaOJroeHNe TPHU3HAKOB WX TNPOTEKAHMs, OIBITHL, OTpaKaromue (U3NUECKUe U
XUMHYECKHE CBOWCTBA TAJIOTEHOB M WX COSAMHEHWH (BO3MOXKHO HCITOIF30BaHHUE
BHIICOMATEPHUATIOB); O3HAKOMJICHHE ¢ OOpasmaMu  XJOPHUAOB  (TAJIOTCHHIIOB);
O3HaKOMIIEHHE C oOpaslamMH cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO HCIIOIH30BAHHE
BUIEOMATEPUANIOB); HAOMIOACHUE Npolecca OOYIJHBAaHUS caxapa MOJA JeHcTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI; N3yUYeHHE XUMHUYECKHX CBOWCTB pa30aBIeHHON
CEPHOI KHCIIOTHI, TPOBEACHNE KaueCTBEHHON peakny Ha Cynb(haT-MoH U HAOI0IeHIe
TpU3HaKa e IPOTEKaHNS, O3HAKOMIICHHE ¢ (PM3NISCKUMH CBOMCTBaMHM a30Ta, Gocdopa
Y MX COeMHEHHH (BO3MOKHO UCIIOJIb30BaHHE BUICOMATEPUAIIOB), 00pa3liaMH a30THBIX
u (ocdopHeIXx ymoOpeHWit; TOIydeHHe, coOWMpaHWe, paclo3HaBaHWE W H3YYCHHUE
CBOWCTB aMMHMaKa; MpoBellcHHEe KauyeCTBEHHBIX peaknui Ha MOH aMMoHHA H (ocdar-
WOH W HW3yYeHHe NPHU3HAKOB WX IMPOTEKaHWs, B3aMMOJAEWCTBHE KOHIEHTPUPOBAHHON
A30THON KHCIOTHI C MEIbI0 (BO3MOXHO MCTOJIH30BAHHE BUACOMATEPHAIIOB); H3YUCHHE
MoJieNiell KpUCTAIUTMYECKUX PemEToK anMasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX  BEIIECTB AKTHUBHUPOBAHHBIM  YIUIEM U
YCTPOMCTBOM TIPOTHBOTa3a; TMOJY4YCHHE, COOMpaHWe, paACIO3HABaHWE W U3ydeHHE
CBOMCTB YTJIEKUCIIOTO Ta3a; MPOBeJeHHEe KadyeCTBEHHBIX peaknuii Ha KapOoHAT- H
CHJIMKAT-UOHBI M W3YYCHHE MPHU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHE C MPOTYKITHEH
CUJINKATHOM IMPOMBINIJICHHOCTHU, PEIICHUE OJOKCICPUMECHTAJIBHBIX 3aJlad 10 TEME

«BaxknHenne HeMeTaJlJIbl U UX COSINMHECHUS

3.1

MeTaisl 1 UX COCIUHCHUS

OO0mass xapakTepUCTUKa XWMHYECKHX OJIIEMEHTOB — METajlIOB HAa OCHOBAaHUHM HX
nosnoxxeHus: B [lepuoguueckoid cucreme xumudeckux snemeHToB .M. Menaeneesa u
crpoeHus atroMoB. CTpoeHHe MeTauioB. MeTauimdeckas CBSI3b M MeTaJTMYecKas

KpHCTaIUIMYeCKas peléTka. DIEeKTPOXUMHIECKUN s HAPSHKEHUM METaJIOB

3.2

3.3

dusnveckrue W XUMHUYECKHe CBoicTBa MeTauioB. OOmme crnocoObl TMONydeHus
MetaiuioB. [loHSATHE O KOPPO3WM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI HUX OT
koppo3uu. Cruiassl (cTasib, YyTr'yH, JIOPAIOMUHHNA, OpOH3a) U MX MPUMEHEHUE B OBITY

" IMIPOMBITIIJIICHHOCTH

Ilenouynsle MeTaIBL: MTOJIOKEHUE B [leproaudeckoil cucTeMe XUMHUUYECKUX 3JIEMEHTOB
.M. MenneneeBa; CTpOGHHE HMX aTOMOB; HaxOXIEHHWE B npupoje. Pusznyeckue U
XUMHYECKHE CBOWCTBA (Ha MpuMepe HaTpusd U Kanus). OKCUABI U TUAPOKCUIBI HATPHS

" KaJiys. HpI/IMCHeHI/IC ICJIOYHBIX METAJIJIOB U UX COC,I[I/IHCHI/Iﬁ

3.4

[IlenouHO3eMeNbHBIE METAJJIBI MarHUM W Kainbliuii: mnonoxxkeHue B Ilepuoauueckoit

CHUCTEMEC XHMHUYCCKHX DOJICMCHTOB I[I/I MeH;[eneeBa; CTPOCHHUEC HX AaTOMOB;
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HaxoXJeHue B mpupone. Pusznueckue U XUMUUYECKHUE CBOMCTBA MAarHus U KajbIusl.
Baxnelimme coemuHeHHus Kanblus (OKCHI, TUAPOKCHI, coiu). JKECTKOCTh BOABI H

Croco0bI €€ yCTpaHeHUs

3.5

Amomunnii: nonoxenune B Ilepuogmueckoil cuctemMe XuMHUUecKuX 3nementoB J[.U.
MenneneeBa; cTpoeHHe aToma; HaxoXkJaeHue B mpupojie. dusmyeckue U XUMHUYECKUE

CBO¥cTBa amoMUHUA. AMDOTEpPHBIE CBOMCTBA OKCHIIA M THIAPOKCHUIA ATFOMUHUS

3.6

3.7

4.1

4.2

Kenezo: nonoxenue B Ilepuommueckoit cucrteme Xumudeckux 3ymemeHtoB JI.U.
MemnzeneeBa; CTpoeHHE aTOMa; HaXOXJAEHWE B mpupoje. Pu3ndeckne U XMMAIECKHe
cBoticTBa xene3a. Okcnasl, Tuapokcuasl u comm xkenesa(ll) u xemeza(lll), ux cocras,

CBOMCTBA U MOJIy4CHUC

XUMAYECKHH SKCHEPHMEHT: O3HAKOMIICHHE ¢ 0o0OpaslaMi METauIOB M CIUIABOB, WX
(hu3HYeCKUMHI CBOWCTBAMH; W3yUYCHHE PE3YyJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
UCIIOJIb30BaHKE BUIEOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOACHCTBHS OKCH/IA KaJbIIUs 1
HAaTpusi C BOXOW (BO3MOXKHO WCIIOJIb30BAaHME BHUICOMATEPUAIIOB); HCCIICTOBAHHIE
CBOMCTB JKECTKOW BOJBI; IpOIlECCa TOPEHUs JKele3a B KHCIOpoAe (BO3MOXKHO
UCTIOJIb30BaHNE BUACOMATEPUAIIOB); MPU3HAKOB MPOTEKAHHs KadeCTBEHHBIX PEaKLUii
Ha WOHBI (MarHus, Kajblus, amomMuHus, nuHka, sxenesa(ll) u sxemesa(lll), memu(ll);
HaOJroIeHNe U ONKCaHKe MPOIIECCOB OKPAIIMBaHUs IJIAMEHH MOHAMHU HATPHSI, KaJlisl v
KaJbpIUs (BO3MOXKHO HCIIONB30BaHUE BUIEOMATEPHANIOB); MCCIEAOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia ATFOMUHUS U THAPOKCH/IA IMHKA; PEIICHNE YKCIIePUMEHTAIBHBIX

3a7a4 1o TeMe «BakHelye MeTaIbl U UX COEIUHECHUSI»
XuMHS U OKpY>KaroIas cpeaa

Hogrie Marepuajibl 1 TCXHOJIOTUH. BeH.[eCTBa U MaTepHalibl B HOBC@HH@BHOﬁ KHU3HU
YelloBeKa. XHUMUS U 310pOBLE. be3onacHoe ucroib30BaHue BCIICCTB U XHUMHYCCKHUX

peaxiuii B ObiTy. [lepBast MOMOIIL MPU XUMUYECKHUX 0XKOTaX U OTPABJICHHUSIX

OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTH. XUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOIIEH Cpeibl
INAK. Pons XuMuM B pemIeHUH 3KOJOTrHYecKux mpobiem. [IpupoaHbie MCTOYHUKH
YIIIEBOIOPOJIOB (YTOJb, IPUPOIHBIN Ta3, He(Th), TPOAYKTHI UX MEPepadOTKU, X POIb

B 6BITy 1 IPOMBIIIVICHHOCTH

4.3

XUMHUUECKHI OKCIEPUMEHT: HW3ydeHHe OoOpas3loB MaTepuanoB (CTEKJIO, CILIaBbI

MCTAJIJIOB, TOJMMEPHBIC MaTepI/IaJ'ILI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TI03HABAaEMOCTH SIBICHHUU mpupoapl, ITOHUMAHHUEC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAaX INO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccHoHaTbHOMN AEATETBHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJITHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHssl), XUMHYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHHUs, peakui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEIMHEHUH, MaccoBas J10JI1 U MPOLEHTHAs! KOHLIEHTPALIUS

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
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opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METaUIbl W CIUIABBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEeHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUu
M0 XUMUU (Hay4yHass W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,
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YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBACHATH CBsI3b MOJOXKEHHs d1eMeHTa B Ilepuoanyeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue kinaccuumpoBarh:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpul, Kalui, MarHui,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I1), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, azorucras, a3zoTHas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B
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3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCITH (IIPOBOJUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKUX PEAKIUH W HaXOAHWTh KOJIUYCCTBO
' BellecTBa, 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHYECKUX IKCIICPUMEHTOB:
131 W3YyYCHHE M ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,
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WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC C€ro CBOﬁCTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakii MOHHOro OOMEHa; KaueCTBEHHbIC PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB
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HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE ITOHATHUSA
1.1 YucTteie BemecTBa 1 cMecH. CrIocoOBI pa3iesieHus cMecei
19 ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' IIpocTsle U CIIOXKHBIE BELIECTBA.
13 Xumuueckass popmyna. BajgeHTHOCTP aTOMOB XUMHMYECKHX 3JeMeHTOB. CTemneHb
' OKHUCJICHUS
3aKOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOcUTENbHas AaTOMHas  macca.
14 OTtHocuTenbHasE MoOJIeKyJsipHas macca. MaccoBasi J10Jii XMMUYECKOTO 3JIEMEHTa B
COCIMHEHUH
L5 KomnyectBo BemectBa. Monb. Momsipras macca. MousspHbIi  00BEM  Ta30B.
' B3anMocBA3b KOIM4eCTBa, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 ®u3znueckrue U XMMUYECKUE SBJICHUS. XUMUUYECKasl peakuus U e€ MpU3HAKU. 3aKOH
' COXpaHEHUsI MACChl BEUIECTB. XMMUYECKHE YPABHEHUS
Ilepnonnueckuit 3akoH u I[lepmoandeckas cucrema XMMH4YecKux aiemeHTtoB JI.W.
2
MenneneeBa. CTpoeHHE aTOMOB
[lepuonnueckuii 3akoH. llepmoamyeckas cucremMa XUMHUYECKHX 3yeMeHTOB J[.U.
2.1 MenpneneeBa. Ilepuoasl u rpymnmbl. PU3NYECKHUH CMBICT IOPSAKOBOTO HOMEpA,
HOMEPOB MIEPUOJA U TPYIIIBI dJIEMEHTA
Crpoenne aromoB. CocraB aromubIX snep. M3oromsl. Onektponbl. CTpoeHHe
2.2 NEKTPOHHBIX  000JI04eK  aTOMOB  MepBbIX 20  XMMHMYECKHX  3JIEMEHTOB
[Tepuonnueckon cucremsl /.. Menaeneesa
3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XMMHMYECKHX JJIEMEHTOB IIEPBBIX TPEX
23 NEepUOJOB, Kalus, Kajblus (paguyca aToOMOB, D3JEKTPOOTPULIATEIbHOCTH,
' METAJUINYECKUX U HEMETAJUIMYECKHX CBOWCTB) U UX COETUHEHHUH B COOTBETCTBUU C
ITOJIOKEHUEM AJIEMEHTOB B llepronueckoi cucteMe U CTpOEHUEM UX aTOMOB
3 CrpoeHue BemiecTBa
Xumuueckass  cBsi3b.  KoBajieHTHasst  (moJjisipHAas M HEMOJSIpHas)  CBA3b.
3.1 DJIEKTPOOTPHULIATENBHOCTh XUMHUECKUX AJ1€MEHTOB. MoHHas cBsi3b. Mertaiunueckas
CBA3b
3 Tunel KpUCTANIMYECKUX PEUIETOK (aTOMHAs, MOHHAs, METaJNINYeCcKasi), 3aBUCUMOCTb

CBOWCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PENIETKU U BUJ1a XUMHYECKON CBSI3H
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4.1

Baxwnerinue mnpencTaBuTEeNM HEOpPraHMYECKUMX BemnlecTB. Hemeramnsl u  ux

COCIMHCHNA. Mertamisl U UX COCAUHCHUA

Knaccudpukanus W HOMEHKJIATypa HEOPTaHUYECKUX COCIMHEHUH: OKCHJOB
(coneobpasyromue: OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIE) U HECOJICOOpa3yIoIIne;
OCHOBaHUH (IIENOYN U HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHCIOPOCOACpIKAIIHE

1 OECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

4.3

4.4

4.5

4.6

du3nuecKkue U XMMHUYECKHE CBOMCTBA NMPOCTHIX BEIIECTB-HEMETAIUIOB: BOJOPOJA,
XJIOpa, KUCIOPOo/ia, cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHs

dusnuecke 1 XUMHYECKHUE CBOMCTBA IMPOCTHIX BCHICCTB-MCTAJUIOB: JIMTHUA, HATPUA,
KaJusl, MarHus W KalblUs, QIIOMHUHHS, JKelle3a. OJCKTPOXUMHYCCKUH Pl

HaIpsHKEHNUH METaJUIOB

dusnueckue M XHMHUYECKHE CBOMCTBAa BOJOPOJIHBIX COEJUHEHUH HEMETaJlJIOB:
XJIOPOBOIOPO/ia, CEPOBOAOPO/IA, AMMHUAKa

duznyeckue U XuMHUYeckue cBoiicTBa okcrnoB HemetamwioB: cepsl (1V, VI), azota(ll,
IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(lV). Ilomydenue OKCHIOB
HEMETAJIJIOB

Xumnueckue cBoictBa okcuiaoB: MetauioB |A-IIA rpymnmn, mmuka, memu(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMUYEeCKHE CBOMCTBA OCHOBaHUW M aM(OTEpPHBIX THUAPOKCHAOB (Ha MpUMeEpe
THIPOKCUIOB AIIOMHUHMUS, *kKeye3a, uHKa). [lomyueHne ocHoBaHMi M aM(pOTEpPHBIX

THUAPOKCUI0B

4.8

4.9

OOme XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOAHOM, CEpOBOAOPOAHOI,
CEpPHHUCTOM, CEpHOW, a30THOM, ¢dochopHOM, KpeMHUEBOW, yroibHOU. Ocolbie
XMMHUYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT. [lomyuenue

KHCJIOT

OOue xuMU4Yeckre cBoiicTBa cpeiHux coneil. [lomyuenue coneit

4.10

411

[Tonyyenue, coOupaHue, paclio3HaBaHME BOJOPOZA, KHUCIOPOJAa, aMMHaKa,
YIJIEKHCIIOTro ra3a B 1abopaTopun
[Tonyyenne ammuaka, cepHOW W a30THOM KHCIOT B MpOMbIIIIEHHOCTH. OOuue

CITIOCOOBI MOJIy4YCHH A MCTAJIJIOB

412

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COE€IUHEHUI

XHUMHUYECKHE pcaknuuu

5.1

Knaccudukanys XuMUYeCKMX peaklUui MO pa3iuyHbIM IpHU3HAKaM: [0 YHCITY H
COCTaBY y4YaCTBYIOIIMX B PEaKIMH BEILIECTB, M0 TEIIOBOMY dPQEKTY, 10 U3MEHEHHUIO

CTEIICHEH OKHCIICHHS XUMHUUYECKIX DJICMEHTOB
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TennoBoi 3pdekT XUMUUECKONW peaKIn, TEPMOXUMUUYCCKHAE YpaBHEHUSA. JK30- U

> SHAOTEPMUUYECKUE PEAKIIMU. TepPMOXUMHUECKHUE YPAaBHEHUS
OKHCINTENBHOBOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENN W BOCCTAHOBUTENH.
5.3 ITponeccer OKHCIICHUS u BOCCTaHOBJICHHUS. ONEeKTPOHHBIN OanaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopuss anexTpoiauTuueckoil auccouuanuu. KaTwoHBI, aHHOHBL. DJIEKTPOJIUTHI U
' HeRJIeKTPosINThl. CHIIbHBIE U ci1a0ble 37eKTPosInThl. CTENeHb AUCCOLUAIU
.- Peakuuun uoHHOro oOMeHa. YCIIOBMS NPOTEKAaHUS pPEaKUUd HOHHOro oOMeHa,
' IIOJIHBIE U COKPAIEHHBIC HOHHBIE YPABHEHUS PEAKLIMU
6 XuMus U OKpy’Karolas cpeja
BemectBa u Marepuansl B IOBCEIHEBHOW JKM3HM 4esloBeka. beszomacHoe
6.1 HCII0JIb30BAaHUE BEILECTB M XMMHUECKUX peakuuil B jaboparopuu u ObITy. IlepBas
MIOMOILb IIPY XUMHUYECKUX 05KOTaX U OTPABICHUAX
XUMHUECKOe 3arps3HeHHE OKpYKarollel cpenbl (KMCIOTHBIE HO0XKIU, 3arpsi3HEHHE
MOYBBL, BO3JyXa H BOJOEMOB), cHocoObl ero mpenorBpameHus IlpegenbHast
6.2 nonyctumast  koHuentpauus BemiectB  (ITJK). Pomp xumum B peuieHuu
HKOJIOTUYECKUX MpobneM. YcuieHue mapHUKOBOTO d(ddekra, paspymieHue
030HOBOT'O CJIOS
IIpumenenue cepsl, a3oTa, Gpochopa, yriepoja, KpeMHUS U UX COCAUHEHUI B ObITY,
MEIMIIMHE, MPOMBIIIJIEHHOCTH M CEJIbCKOM Xo3dicTBe. IIpuMeHeHne MmeTannoB u
6.3 CIJIaBOB (CTajlb, YYT'yH, AIOPATIOMUHUHN, OpOH3a) B OBITY M NPOMBIIIJIEHHOCTH UX
coenuneHuil. [IoHsITHE O KOPPO3HH METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
KOppo3uu
6.4 [TpupoHBIE UCTOYHUKH YTIEBOJOPOIOB (Yroib, IPUPOAHBIM a3, He(Th), MPOIYKTHI
' UX nepepaboTku (0€H3UH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH
IlepBoHayasIbHBIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COSIMHEHMAX YIiepona
65 (MeTaH, 9TaH, 3TWIEH, alleTWIEH, 3TaHOJ, TIMLEPUH, YKCycHas kuciota). [lonsrue o
' OMOJIOTMUECKH Ba)KHBIX BEIECTBAX: KUPAX, O€NKax, YriIeBoJax — M UX POJIU B KHU3HU
YeJoBeKa
7 Pacuérsr:
7.1 o GpopmysaaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MacCoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 M0 XHMAYECKUM yPaBHEHUSIM
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CUCTEMA OLHEHKHU JOCTUXEHHUA OBYYAIOIIIUMUCA
IINIAHUPYEMBIX PE3YJIBTATOB OCBOEHUSA OBPA3OBATEJIBHBIX [TIPOI'PAMM HA
YPOBHsX OCHOBHOI'O OBIIIEI'O 1 CPEJHEI'O OBIIEI'O OBPA30OBAHUA

YUYEBHbIA IPEJMET «XUMMWS»

Ha ypokax XuUMHH OIEHHBAHUIO TOJJICKAT CIEAYIOIINE CIICIM(PUUCCKUE YMCHHS:
6bl0e/1Mmb CYIIECTBEHHBIE IPU3HAKA OCHOBHBIX XUMHUYCCKHX MTOHSATHI; UCNOIb306aMb TIOHSITHS IS
00BSICHCHHS OTACITBLHBIX (DAKTOB W SIBIICHHIA;

6blOUpams OCHOBAHUS W KPUTEPUH U KITACCH(DHUKAITIH BEIIECTB M XUMHUICCKUX PEAKITHIA;
YCMAHA8IUEams TPUYUHHO-CIICICTBEHHBIC CBI3U MEX/Ty 00bEKTaAMU U3Y4CHUS;

NpUMEHAMb B  TIpolecce MO3HAHUS IIUPOKO UCIIOJIB3YEMbIE B XUMHHU
CHUMBOJTUICCKHC (3HaKOBBIC) MOJICTTH (XMMUYeCKHiA 3HAK — CHUMBOIT JJIeMEHTa,
XUMUYecKkas GopMya, ypaBHEHUE XUMHUYECKOW PEaKIUn);

npeobpazosviéams MOJICTBHBIC  TIPSNICTABICHHUS TPH PEIICHUH YIeOHO- MO3HABATEIBHBIX 3a/1a4;
BbIAGISIMb U XAPAKMEPU308aMb CYIIECTBCHHBIC TPH3HAKN H3Y4aEMbIX BEIIECTB U XUMHUYECKHUX PEaKIINN;
6bINOJIHAMb PACYETHI [0 XUMHUECKUM (OpMYJIaM M YPABHEHUSM XUMUYECKUX PEAKIIHIA;

NIAHUPOBAS U NPOBOOUNMb XUMUYECKUN SKCIIEPUMEHT.

Jlis  opraHu3alMu  TEKYIIErOo OIICHUBAaHUS O0O0pa30BaTENbHBIX pPe3yJbTaTOB HAa ypOKaX XHMHU MOTYT
MPUMEHSITHCS:

VCMHBLI ONPOC C UCTIOTH30BAHHEM CHCTEMBI CIICIIUATTLHO MTOI00PAHHBIX YCTHBIX BOIPOCOB;

NUCbMEHHBIIl Onpoc HA OCHOBE CHCTEMbl 33JaHUIl pa3IMYHON THUIMOJOTMH U YPOBHS CIOXKHOCTH JUIS
OLICHKU YCBOCHHS OTICIBHBIX HJIEMEHTOB COJCPIKAHMS KOHKPETHOW TEMBI, B TOM YHCIIC 3aJaHHi, UMEIOIIHX
XapaKTep «MBICJICHHOTO 3KCIIEPUMEHTa», KOTOPBIC TPEOYIOT OT 00YYAIOIINXCSI MPUMEHEHHUS 3HAHUI B HOBOM
KOHTEKCTE WJIM JIJIsl pEIlieHHUs HECTAaHIAPTHBIX 33/1ay;

BBIMOJIHEHUE MpAKMu4eckux pabdom, TO3BONSIONUX OICHUBATh yMEHHS pPabOTBl € XUMHUYECKUMH
BEIIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, IPUMEHEHHE TCOPETUUCCKUX 3HAHHI Ha MPAKTHKE.

B cuny pasHooOpasus ¢opM M METOAOB TEKyIIee OLICHUBAHWE YYEOHBIX JOCTHKCHHMN OOYYaroIIMXCs

IIO3BOJIACT:

OCYIIECTBIATh MU GEPSHINPOBAHHBIA TOIX0A K OOYYarOIIUMCSI C IENBI0 BBISBICHHS WX CIIOCOOHOCTH K
MMPUMEHEHHWIO 3HAHUN B PAa3IMYHBIX CUTYAIHSIX, TOTOBHOCTH K CAMOKOHTPOIIO U CAMOOIICHKE Pe3yJIbTaTOB

CBOMX JOCTHKCHUMH;
BBISIBJISITH TPUYUHBI 3aTPYAHSHUH 00yUarOIIMXCs MPU padoTe ¢ yueOHBIM MaTepPHaIOM;

CJIETUTH 32 XOJIOM TIpoliecca O0yUYeHHS U IO Mepe HEOOXOIMMOCTH OTIEPATUBHO KOPPEKTHPOBATH (DOPMEI €T0
OpraHH3aIuy, 0COOEHHO B YaCTH CAMOCTOSTEIBHON IMO3HABATEIILHON JIEATEILHOCTH O0YYarOIIIHXCS.

TemaTuueckoe OLICHMBAaHUE MPEIMETHBIX PEe3yJIbTAaTOB MO XMMHH HANPABICHO HAa KOMIUIEKCHYIO OLICHKY
3HAHUH M YMEHUH 00y4JaroluXcs MOC/e 3aBEPIICHUS N3YUCHUS ONPE/ICIICHHON TeMbl MM pa3jeia yueOHOH
nporpaMmbel. OHO TOMOTaeT YYMUTENIO OMNPENEIUTh YPOBEHb YCBOCHHS Marepuaia U TOTOBHOCTb
00yJaromuxcs K JATbHEHIIIEMY U3yIeHUIO TIPEIMETa, a TAK)KEe CKOPPEKTHPOBATH 00Pa30BaTEILHBIN MTPOIIeCCe

JJIsL JOCTHXKCHU S JIydHimx PE3YJIbTATOB.

65



OuenuBanue YCTHBIX OTBETOB

OnHoli W3 TPaJULIHUOHHBIX (OPM MPOBEPKH 3HAHUA W yMEHHH 0Oydalomuxcs SBJseTCs yCTHbIH ompoc. K
METOAaM YCTHOTO KOHTPOJISI OTHOCATCS: Oecela, paccka3 ydeHUKa, OObsCHEHNE, KOMMEHTHPOBAHUE TEKCTa
yueOHHUKa, YTCHHE CXEMBI, COOOLICHNE. YCTHBIH OMPOC MCIONB3YeTCs B XOJE€ PAa3IUYHBIX THIIOB YPOKOB,
Jale B Hadajle ypoKa ¢ IeJIbI0 aKTyaIu3aliy 3HaHUH, HEOOXOOUMBIX JUIS U3yYEHUsI HOBOI'O TEOPETUIECKOTO
MaTepuaia, a TakkKe B KOHLE YpOKa A MEPBUYHOIO KOHTPOJIA M 3aKpEIUICHHS MOJTYYEHHBIX Ha ypOKe
3HaHUN.

B kadecTBe OCHOBHOI'O MHCTPYMEHTapHs YCTHOTO OINPOCAa BBICTYNMAET CUCTEMa BONPOCOB, TOCTPOECHHBIX Ha
OCHOBE KOHKPETHBIX JJIEMEHTOB COJEp)KaHUs H3YyYEHHOro MarTepuana, Jub0 HOBOrO MaTepuaia,
noanexamero  3akpemneHuro.  CoaepkaHHe — BOIPOCOB YUUTENb orpenensier c y4eToM
MOJTOTOBIEHHOCTH OOy4aroluxcs Ha MOMEHT U3y4YEeHHUs! COOTBETCTBYIOLIETO MaTepHaa.

[Ipu oueHWBaHUM YCTHOTO OTBeTa OOyYaromlerocs Ha MOCTaBICHHBIH BOMPOC IeecCO00pa3HO MPUMEHATH
CIIEAYIOIINE KPUTEPUHU:

OTMeTKa «5» CTaBUTCS TIPU YCIOBUH, €CITH O0YJarOIINHACS:

JIaeT TOJIHBIM apryMEHTUPOBAHHBIA OTBET, U3JI0KEHHBINA B OIPEIECICHHON JJOTHYECKOM MOCIEN0BATEIbHOCTH;

ACMOHCTPUPYCT NOHUMAHUC CYHIHOCTHU COOTBCTCTBYIOIIHUX XUMHYCCKHUX HOHﬂTHﬁ, 3aKOHOB H TCOpHﬁ,
HCIOJIB3YET HUX BO B3aUMOCBA3U IJId 00BSICHEHHS paccMaTpruBacMbIX SBIICHHN U CBOICTB HN3y4aCMbIX

BEILECTB;

YCIICIIHO pean3yeT MOJyYeHHbIE paHee 3HAHUS 1Sl [IOCTPOEHHSI BEIBOAOB M 0000IEHHH.

OTMeTKa «4» CTaBUTCS TIPU YCIOBUH, €CITH O0YJarOIIHHACS:

JlaeT OTBET, JOMYCKAIOIINK HEKOTOPbIE HETOYHOCTH B TOJIKOBAHWHU CYIIHOCTH (DAKTOB U SIBIECHUI, O KOTOPBIX
UJET peyb;

CaMOCTOSITEIBHO YCTPAHSET UMEIOIUECS B OTBETE HETOUHOCTH.

OtMmeTKa «3» CTaBUTCS NPH yCIOBUH, €CIIM 00yJaIOIIHUNCS:

JacT OTBCT, KOTOpLIfI o COACPKaHUIO B OoJbIIIEl YacTu YAOBJICTBOPACT Tp66OBaHI/IHM K OTBETY Ha OTMCTKY

«4», HO J0IIYyCKacT OIINOKHU IIPpU UCIIOJIB30BAHUHN TCOPETUICCKOIO U q)aKTOJ'IOFH‘ICCKOFO Marepuala,

HC JCMOHCTPHUPYCT YMCHUS [0 YCTAHOBJICHUIO CBA3U MCXKAY HU3YUCHHBIM PAHEC M HOBBIM TCOPECTHYUCCKHUM

MaTepHualioM;
3aTPYAHACTCA B TIOCTPOCHUU BBIBOJOB U 0606H1€HHﬁ;

AONYIICHHBIC OIITHOKH HUCIPaBIACT C HOMOIIBIO YUUTEIIA.

OTMeTKa «2» CTaBUTCS TPH yCIOBUH, €CITH 00YJaIOIIUHCS:
Jla€T HEBEPHBIN OTBET;
[IOKa3bIBa€T  OTCYTCTBHE  3HAHMI COOTBETCTBYIOLINX MOHATHI U 3aKOHOMEPHOCTEH;

HEBEPHO NPUMCEHACT U3YUCHHBIC IIOHATUA, 3aKOHBI U TCOPUU IJIA 00BsCHEHHMS paccMaTpuBaCMbIX SIBIICHUH 1

CBOMCTB HN3y4aCMbIX BCHICCTB,

3aTPYAHACTCA B UCTIPABJICHUN OJOIYIICHHBIX OIINOOK KaK CaMOCTOATCIIbHO, TaAK U C IOMOIIBIO YUUTCIIA.

OuneHuBaHMe MICbMEHHBIX PadoT
B IMPAKTHUKE IPEIIoJaBaHUA XUMUHU B paMKaX TEKYIIETO U TEMATUYCCKOI'O KOHTPOJIA 3HAHWI HCIIOJIb3YHOTCA
pa3nu4Hble NMHUChbMEHHBbIE 3agaHus. Ilpu BceM pa3HOOOpa3uM NMHCHMEHHBIE 3aaHUS CXOJHBI MO CBOEH

I.ICJ'ICBOﬁ HaIpaBJICHHOCTHU, CYTh KOTOpOﬁ 3aKJIIO4acTCA B TOM, 4TOOBI HE MpoCTO YCTAHOBUTH, YTO 3HAKOT U
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YMEIOT 00yJaromuecs, CKOJIbKO 00ecTieYuTh OOBEKTUBHYIO OIIEHKY TOTO, KaK M B KaKUX B3aHMMOCBS3SIX OHU
MOTYT TPUMCHSTH TIOJYYCHHBIC 3HAHWS W YMCHHS [UIs aHajin3a, OOBSICHEHUS M TPOTHO3UPOBAHUS
pa3IM4YHOTO POJia ABJICHUH.

OxapakTepuzyeM OCOOCHHOCTH OIICHUBAaHUS HEKOTOPBIX BHJIOB 3aJaHUi, KOTOPBIC TPATUIIMOHHO
HCTIONB3YIOTCS JUIsl TIPOBECHUS OLEHOYHBIX MHPOLEAYpP B paMKaX TEKYILIEro U TeMaTHYECKOro KOHTPOJIA

3HAHUH.

XHUMUYECKUH TUKTAHT.
XUMHUYECKUH TUKTAaHT COCTOUT U3 MEPEUHs BONPOCOB, IPOBEPAIOLINX 3HAHHS Ha PENPOLYKTHBHOM YPOBHE,
TpeOyrommx OBICTPBIX M KPaTKUX OTBETOB. Hampumep: 3HaHHE CHMBOJIOB XUMHUYECKUX 3JIEMEHTOB, (HOpMYIT
1 Ha3BaHUH BELIECTB, TEPMUHOJIOTUH U TIP.
[Ipu oueHMBaHUYM XUMUYECKOTO AUKTAHTA [EIECO00Pa3HO MPUMEHSATH CIEIYIOINe KPUTEPUU:
0TMeTKa «5» CTaBUTCS NPHU YCIOBUH, €CITU 00YYArOIIUICS BEpHO 3anucbiBacT oT 95 10 100% OTBETOB;
O0TMeTKA «4» CTaBUTCS NPH YCIOBUH, €CJINM 00y4aroLuiics BepHo 3anuckiBaeT oT 80 1o 94% oTBeTOB;
0TMeTKA «3» CTaBUTCS PH YCIOBUH, €CJIM 00YJaloOLIMKCs BepHO 3anuckiBaeT oT 60 1o 79% oTBeTOB;

O0TMeETKA «2» CTaBUTCS MPH YCIOBUH, €CIIM 00yJatonuiics 3anuceiBaeT MeHee 60% OTBETOB.

TecTupoBaHue.
MoxHO BbIACJINTh OCHOBHBIC BHIABI TCCTOBBIX 33IlaHHI>'I, KOTOPBIC HMCIIOJB3YIOTCA IJId IMPOBCPKHU 3HAaHUN U
YMEHUI 00y4aroImuxcs 0 pa3InIHbIM TEMaM:
C BEIOOpPOM OTBETa/OTBETOB (TIpe[iaraeTcs BBHIOpATh MPABHIIBHBIE OTBET/OTBETHI M3 MPEIJIOKEHHBIX
BapHaHTOB);
c KOPOTKHUM OTBETOM (Tpelyercst JaTb  KpaTKui OTBET Ha BOINIPOC HJIH
BBINOJIHUTD 33J]aHNE B HECKOJIBKHUX MPEIIOKEHUX);
Ha COOTBETCTBUC (Hy)I(HO YCTaAaHOBUTH COOTBETCTBUC MEKAY JIEMCHTAMH ABYX MHO)KeCTB);
Ha MOCJIeI0BATENbHOCTE (TpeOyeTcsl pacCTaBUTh JIEMEHTHI B IPaBUIILHOM 11OCIIEI0BATEIIEHOCTH).
LenecooOpa3Ho NPUMEHHUTh HOPMATHBHOE JUXOTOMUYECKOE OLCHUBAHHE PE3YJIbTAaTOB BBIOJHEHHUS
Ka)X/IOTO TECTOBOT'O 3aJIaHHS, HAIIPABICHHOTO HA MTPOBEPKY YCBOSHHS OJTHOTO 3JIEMEHTA COJICPIKaHUSI.
[IpumepHas mkana nepeBoja Oaima B OTMETKY (pa3pabarbiBaeTcsi B 00pa3oBaTEIbHON OpraHU3alNN):
O0TMeTKA «S» CTaBUTCS NPH YCIOBUH, eciiu o0yyatoumiicss Habpan ot 85 1o 100% ot obuiero uncna 6aos;
0TMeTKa «4» CTaBUTCS MPHU YCIOBUH, €CIIU 00y4Jaroluiics HaOpai ot 65 10 84% oT 0011ero uncia 6auios;
oTMeTKa «3» CTaBUTCS MPHU YCIOBUH, €Clid o0y4Jaroruiics HaOpai ot 50 10 64% oT 0011ero uncia 6aios;

O0TMETKA «2» CTaBUTCS IIPU YCIOBUH, ecin oOyuaronmiicsa HaOpain meree 50% ot o01iero yncia 0anios.
9

OueHuBaHMe pelleHUs] PacYeTHBIX 3a4a4.

PacuerHble 3a1au 0 XMMHMH B CHCTEME OLIEHUBAHMS UTPAIOT BAKHYIO POJIb B OLIEHKE YPOBHSI NMOHUMAaHHS
W yCBOEHHMs Marepuana oOydarommmucs. OHHM MO3BOJISIIOT NPOBEPUTH HE TOJBKO 3HAHHE TEOPETUUECKUX
OCHOB XMMWH, HO ¥ YMEHHE MPUMEHSITh UX Ha MMPAKTHKE, TPOBOJUTH PACUEThl, aHATM3UPOBAThH PE3YIbTATHI H
JenaTh BBIBOABI. PacueTHble 3a1aud MOTYT BKIIIOYATh B ce0sl pelleHHE YPaBHEHHH XUMHUYECKHX PEaKIHUi,
pacdeTr macchl, 00beMa, KOHIIEHTPALMK BEIIECTB, a TaK)Ke OMpeAeNieHHe IPYTHX XUMHUYECKHX MapaMeTpoB.
PacuerHple 3agauM MOMOrarOT pa3BHBaTh JIOTMYECKOE MBILIUICHHE, yMEHHE paboTaTb C JaHHBIMH M
MIPUMEHATH TEOPETUYECKUE 3HAHNS Ha MPAKTHKE.

[Ipn oneHMBaHMM NMUCBMEHHBIX PEIIEHUI pPacUETHBIX 33/ad PEKOMEHAYETCS IO BO3MOXHOCTH Ha BCEX

dTanax HCIOJIb30BaTh OOOOIEHHbIE KPUTEPHU OlleHWBaHWs Takux 3ajganuii B KUM OI'D (wa ypoBHe
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1)

2)

1)
2)

3)

O0CHOBHOT0 00111er0 00pa3zoBanust) u KM EI'D (Ha ypoBHe cpeaHero o0mero oopa3oBaHus) 10 XUMHH.
Pemenue pacueTHOl 3amaun npeanoaracT BBIIOJHEHUE ONPEICICHHOMN MOCIEI0BATEIbHOCTA JIOTHYCCKUAX
JNeHCTBHI C (DU3MYESCKUMHU BEIIMYMHAMU Ha OCHOBAHWW COOTHOIICHUIA BEIIECTB — YYaCTHUKOB peakiuu. B
3aBUCUMOCTH OT YCIIOBHS 3aJ[a4dl KOJMYECTBO TAKUX JIOTHUECKHX JCHCTBHUA MOMET OBITh DPa3IHYHBIM.
[To3aToMy npy OLICHUBAaHUM BaXKHO YYUTHIBATH TO, KaK 00y4JaONIUICs

BBICTPAWBACT HYXHYIO ITOCIIEJIOBATEIBHOCTh 3TUX JICHCTBHU, W OICHHWBATH KAXKJOE W3 BBIMOJHEHHBIX
NEHCTBHIA, KOTOpOE OYET ABJIATHCS JIEMEHTOM OTBETA.

OO0BeKTOM OLICHUBAHUA PCIICHUA PACUCTHBIX 3a1a4 ABJIAKOTCA:

MPEIMETHBIA PE3ybTaT — CHPOPMUPOBAHHOCTh YMEHHSI MPOBOIUTH PACUCThI MO0 YPABHCHUIO XUMHUYECKOM
peakiuy;

METaNpeIMETHBIC pe3yJbTaThl — C(OPMHPOBAHHOCTH YMCHHH CTPOUTH JIOTUYECKHE pPacCyKICHUS,
CaMOCTOSITETTFHO BBIOMPATh cIoco0 penieHns yaeOHOH 3a1a4u.

Jloruueckue JEHCTBUS, KOTOPBIC SBISIOTCS HEOOXOJAUMBIMH IS PEIICHUS PacUueTHOW XMMHYCSCKOW 3a1adyu

10 YPAaBHEHUIO XUMUYECKON pEeaKLUu:
COCTABJICHHE YPABHEHUS] XUMHUUECKON PEAKLIUU, O KOTOPOH UAET PeUb B YCIOBHUHM 3a/1a4U;

onpeacjacHue COOTHOLICHUA KOJIUYECTBa BEIICCTB — HpOHOpLII/IOHaJIBHOﬁ 3aBUCUMOCTH, KOTOpast

YCTaHaBJIMBAETCS B COOTBETCTBUH € KO3 (UIIMEHTAMU B YPAaBHEHUHU PEaKLHH;

HaX0XIEHHUE HCKOMOH (DH3MYECKON BETMINHBI.

Kaxxnoe nmoruveckoe jneiicTBue oreHuBaeTcs B 1 0aui, cymMMapHBbId Oajul 3a BEpHOE pEIICHHE 3ajadu — 3
Oamna. TakoW NMPUHIUI KPUTEPUAIBLHOTO OLEHHWBAHUS IeJIeco00pa3eH Ha MEepBBIX dTamnax (OpMUpOBAaHUS
YMEHHUS pellaTh pacueTHble 3ajaud. B mpouecce u3ydeHus yuyeOHOro mpenmera «XUMHUS» HCIONb3YIOTCS
3aJaHusd, YCJIOBHC KOTOPBLIX AONOJHACTCA HOBBIMU 3JICMCHTAMU 3HaHHI>'I, 4YTO MPUBOAUT K YBCIMYCHUIO
KOJIMYECTBa YUEOHBIX JEWCTBUH, HEOOXOAMMBIX /ISl PEIICHUs] pacuyeTHOU 3amaun. Ilpu 3TOM CXOAHBIE IO
CBOEMY XapakTepy yueOHbIe NCHCTBHS, HAIIPUMEP HaXOXKIEHUE MacChl (00beMa) BEUISCTB 10 M3BECTHOMY
KOJIMYECTBY BelIecTBa (M HA0OOPOT), MOTYT MOBTOPSATHCS MPUMEHHUTENBHO K HECKOJBKUM BeliecTBaMm. B
3TOM cilydae Takue JIeHCTBUS IenecooOpasHo oneHuBaTh B 1 Oamn. K kputepusm OleHHBaHUS pEUICHUS
pacueTHOM XHMMHYECKOW 3aJadd MOTYT OBITb OTHECEHBI CJEAYIOUIME II0Ka3aTeld MbICIUTEIbHON

JCATCIIBHOCTH

l) MMOHMMaHHEe XUMUYECKOHN CYIIHOCTH Ipoliecca (COCTaBIeHUE ypaBHEHHI XUMHUUECKOI peakiinm);

2) YCTaHOBJICHHUC HpOHOpLIPIOHaJ'ILHOﬁ 3aBUCHUMOCTH (COOTHOHIeHI/IH) MCKAY KOJIMYCCTBOM  BCIICCTBA

YYaCTHUKOB IIPOIECCa BO B3aUMOCBS3U,

3) MIPUMCHCHUC COOTBCTCTBYIOIIINX CII0CO00B BBIYMCJIICHUSA 3a):laHHOﬁ (I)I/I3I/I“I€CKOﬁ BCIIMYHWHEI.

PeKOMeHIIyeTCH IMPUMCHSATH IO3JIEMEHTHOC OLICHMBAHNUE PCIICHUA PACYCTHBIX XUMHWYCCKUX 3a1aY:

BEPHO 3allCaHbl TPH BJIEMEHTa O0TBeTa — 3 Oaylia; BepHO 3alvcaHbl JBa dJIEMEHTa OTBeTa — 2 Oaiia; BEpHO
3aIlMcaH OJUH 3JIEMEHT OTBeTa — | Oasur;

BCE DIIEMEHTHI OTBETA 3aMKcaHbl HeBepHO — () GanyoB.

Jlyis ompeneneHus ypoBHS CHOPMHPOBAHHOCTH Y OOYYAIOIIMXCS YMEHHUH peliaTh PaCUCTHBIC XMMUYCCKHUE
3aJaud NPH M3YYEHUH KaXI0H TeMbl PEKOMEHIYETCS NPOBOAUTH KPAaTKOBPEMEHHBIE MHUCHMEHHBIE PabOoThI,

3aJaHuA KOTOpOﬁ BKJIFOYArOT PACUCTHBIC 3a/la4r pa3HOT'O YPOBHA CIIOKHOCTH.

KpaTkoBpeMeHHasi npoBepo4Has padora.
[To mepe u3ydyeHHs 000N TEMbI Kypca XUMHHM IMPOUCXOIUT «HAKOIUICHHE» 3HAHUU, a TaKKe YMEHHM

MPUMCHATh UX B Pa3IMYHBIX y‘Ie6HI)IX CUTyanusax. B OeIaX OLICHKH YMCHI/II‘/'I NPUMCHATh IMOJYUYCHHBIC
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3HAaHWS B CHCTEME M B3aMMOCBSI3HM II€JI€CO00pa3sHO HCIONB30BaTh KpartkoBpemenubsle (10-15 mumyT)
MPOBEPOYHBIE pabOThI, BKIIOYAIOIINE HEOOIbIIOE KOJTMYECTBO 3aJaHUN Pa3HBIX TUTIOB M YPOBHS CIIOKHOCTH.
KpaTtkoBpemeHHbIE TPOBEpPOYHBIE pPa0OTHI  IMO3BOJIAIOT  ONEHUTH C(HOPMHUPOBAHHOCTH  HECKOIBKHX
B3aMMOCBSI3aHHBIX TIOHSATHUH B MPOIIECCE U3YyUYCHHSI OTACIBHBIX MOATEM/OJIOKOB.

KpaTtkoBpemeHHbIe TpoBepOYHBIE pabOTHI MOTYT COAEPXKaTh 3aJaHus, TPEOYIOIINe COCTaBIEHUS ypaBHEHHH
XUMHYECKAX peaknuil (HampuMmep, 3aJaHus Ha XapaKTEPUCTHUKY CBOWCTB H3y4aeMbBIX BEIIECTB,
TCHETHUYECKYIO CBSI3b MEX/Y BELIECTBAMH Pa3IUYHBIX KJIaCCOB), & TAKXKE PACUCTHBIE XMMUYECKHE 3a/1a4l U
npyrue THIB 3agaanid. KomndecTBo 3agannii B paboTe 3aBUCUT OT THITA U CIIOKHOCTH BKITIOUSHHBIX 33 JaHUH
Y OT BPEMEHHU, OTBOJIMMOTO Ha UX BBIIIOJIHCHHUE,

[IpumepHas mikama mepeBona Oamna B OTMETKY (pa3pabarhIBaeTcsi B 00pa3oBaTeIbHON OPraHM3aIlim):
OTMeTKa «5» CTaBUTCA IpH YCIOBHHM, eciu oOyuwaromuiics HaOpan ot 85 mo 100% ot oOmmero uucna
0amos;

O0TMeTKA «4» CTaBUTCS IIPH YCIIOBUH, €CIIM 00yyJarowuiicss Habpan ot 65 1o 84% ot olrero yucna 0aios;
oTMeTKa «3» CTaBUTCS NPHU YCIOBUH, €CliU o0y4Jarouiics HaOpai ot 50 10 64% oT 0011ero uncia 6aios;

0TMeTKa «2» CTaBUTCS MPHU YCIOBUH, €CIIU 00ydJaroiuiics Habpan meree 50% ot o01iero yucia 0aios.

TemaTnueckasi KOHTPOJIbHAasI padoTa.

dopmoit OLICHMBAHUSl  YYEOHBIX IOCTH)KEHHH B paMKax H3Y4YECHUS TEMBl WU pasneia
Kypca XUMHH SIBJISIETCS KOHTPOJIbHAsS paboTa.

IIpu  opranmzaumu u JanbHEeWIIeM OLEHWBAHMM  KOHTPOJIBHBIX pabOoT MO XMMUHM CHadana
OTIPEIEIISIOTCS TOAXO0ABI K OCTPOCHUIO KOHTPOJIBHOW PabOTHI, a 3aTeM K OTOOpY KpPHUTEpHEB OLICHHBAHUS
KaK OTAENbHBIX 3a/IaHUH, TaK U BCeil pabOTHI B IIEITOM. 3aganus KOHTPOJIBHON  paboTHI
OpPUEHTHPOBAHBI Ha MIPOBEPKY OCHOBOIOJAralolMX 3JE€MEHTOB COAEpP)KAaHUSA Kypca XUMHH U
c(OPMHUPOBAHHOCTH MPEIMETHBIX M METalpeIMETHBIX yMeHHH oOyuatomuxcsa. KoHTpombHyo paboTy
CIIEZIyeT HWCIOJIb30BaTh MO 3aBEPUIICHUU HM3YYCHHUs] TEMBbl IEIHUKOM, a HE OTIENBHBIX IOJTEM/OJIOKOB,
M3y4aeMbIX Ha ypokax. J{JIsl KOHTpOJIbHON pabOThl OTOMPAETCS caMblil 3HAYMMBIN MaTepuan TeMbl. [1o cBoeit
TUTIOJIOTUH 33/1aHUS KOHTPOJIbHOM pabOThl aHAJIOTMYHBI 3aJIaHUSM, KOTOPBIE MCHOIB3YIOTCS MPH
N3yYCHUU KOHKPETHBIX TEM.

Pekomenayem crnenymoomue — KpUTEpUH Ui TIepeBojia o0rmreli cyMMBI HAYHCIICHHBIX
0aJI0B B OTMETKY 10 MATHOAITFHOH IIKaJIe:

O0TMeTKA «S» CTaBUTCS NPH YCIOBUH, eciiu o0yyatouuiicss Habpan ot 85 1o 100% ot obuiero uncna 6aos;
0TMeTKa «4» CTaBUTCS MPHU YCIOBUH, €CITU 00y4Jaroluiics HaOpai ot 65 10 84% oT 0011ero uncia 6aios;
oTMeTKa «3» CTaBUTCS MPHU YCIOBUH, €l o0y4Jaroruiics HaOpai ot 50 10 64% oT 0011ero uncia 6aios;

O0TMETKA «2» CTaBUTCS IIPU YCIOBHUH, ecin oOy4aronmiicsa HaOpain meree 50% ot o01ero yncia 0anuios.
9

Onenka npakTU4YecKoOi padoThl

BrimonHeHNEe TIPaKTUIECKUX pa0dOT TpeanoiaraeT KOMIUIEKCHYIO OIEHKY 00pa30BaTeNbHBIX TOCTHKCHHMA
00y4aIoIIUXCs C YI€TOM B3aMMOCBSI3H OT/IEIBHBIX MTOKa3aTeleH.

KonTponupyembiMu pe3ysibTaTaMM BBINOJHAEMBIX JEHCTBUI SIBISIOTCA 3HAHUEBBIM M JI€SITEIHHOCTHBIN

KOMITOHCHTBI, KOTOPLIC ITPEACTABJICHBI B Ta6J'II/II_[e.
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Koumponupyemvie pezynomamol 8binonnaemsix 0elicmeutl, Ux oyeHusanue

3HaHNEeBbIii KOMIIOHEHT Onenka JleATeIbHOCTHBIN KOMIIOHEHT Onenka
(0as11B1) (0as11B1)

1) 3Hanue nabopaTOpHBIX CHocoOoB (1 1) CobOmonenue npaBui Oe3zomac- HOW (1
MOMYYCHUS]  KOHKPETHBIX  BEIIECTB; pabOTHI MPH BBIMOIHEHUH XUMHUYECKIX
3HAaHHE (U3NYECKUX W XUMHYECKUX OTIBITOB
CBOWCTB BEIECTB, KOTOpBIC CIIEAYET
VUUTBIBATH MpPH BBIOOpPE HE0OXOIu-
MOTO CITI0c00a X COOMpaHUs
2) 3manme Quspyecknx wW XuMmu- |1 2) Cobmogenue mpaBuin paboTer c |1
YECKHX CBOMCTB BEILECTB, KOTOpHIC nmabopaTopHbIM 00OpPYIOBaHUEM TPHU
ClemyeT Y4YHThIBaTh TIpH  BBIOOpE MOHTa)Ke TIPUOOPOB
HEOO0XOTUMOTO CIIocoba ux coOupaHus
(MeTomaMH  BBITGCHCHHSI BO3[yXa H
BOJIBI) U JJI IOKa3a- TeIhCTBA HATHYUS
MOTYYCHHBIX BEIICCTB
3) 3namme ycimoBuit mpoTekaHus (1 3) I'pamoTHOE OOecmeueHne ycio- Buil (1
XUMHNYCCKUX mpoueccos, HUCIIOJIb- JIJISL MMPOBCACHUA XUMHNYECCKHUX
BYyeMbIX Ui TIOJYYCHHUS M HCClie- MpoIiecCOB  (HArpeBaHUEe pPEaKIUOH-
TOBaHU S CBOICTB 3aJaHHBIX BE€UICCTB HOM CMCCHU; U3MCJIBYCHUC TBEPABIX

BEIIECTB; PACTBOPCHHUE BEILIECTB B BOJIC

W T. 1I.)
4) Hcnonb3oBanue xuMmudeckon |1 4) OcymecTrieHue HaOroaeHud 3a (1
CUMBOJIMKH JUISL COCTaBJeHUsT (HopMyI X0ZI0M Tmpolecca, (UKCHpoBaHUE WU
BEILIECTB u ypaBHEHUH OIMCAHUE €T0 Pe3yJbTaTOB
OCYIIECTBIISIEMbIX XUMHAYESCKHUX
[peaKnii
5) ®dopmynupoBaHue BBIBOJOB U |1 5) CocraBnenue ortuera o npoge- |1

00001IeHMIH o pe3yibpTaTam

IMPOBCACHHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ

lmaHHOM paboTe

IMakcUMaJIbHBINA UTOTOBBIA Oamt: 10

OTMeTKAa 110 NATHOAJUIBLHOM IIKaJIe:
«5» — 9-10 bamioB

«4» — 7-8 Gamnos

«3» — 5—6 Gamnos

«2» — MeHee 5 0aJUIOB
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OuneHuBaHHe MPOEKTHOI U HCCIe10BATEe/ILCKOM 1eATeJIbHOCTH

[TpoexTHas M MCCIeqOBATENbCKasl NESITENBHOCTE (GOPMHUPYET y O0O0YJaloMmuUXCcsl CIIOCOOHOCTh JIEHCTBOBATH
CaMOCTOSITEIbHO, HHUIIMATUBHO U OTBETCTBEHHO, HCIIONB3ys MPEAMETHBIC 3HAHHS B KAUeCTBE MHCTPYMEHTA
IUIsL perieHus mpoOiemMbl. YdeOHas MpOeKTHAs W HCCIEOBATENbCKas IeATENbHOCTD OJDKHA 3aBEpPIIaThCs
MaTepHaJbHBIM MPOAYKTOM: MaKEeTOM, MOJENbI0, OTYETHBIMH MaTepHaiaMu (B CilIydae NpOEKTa),
MHCHMEHHBIM 0TYETOM (pedepaToM, aHATUTHIECKUMH MaTepUaiaMH, CTCHIOBBIM JIOKJIAJIOM U Ip.).
OO6s13aTeNbHBIM YCIIOBHEM MPOCKTHOW M UCCIIEIOBATENbCKOM NESITENbHOCTH ABISETCS BelleHHE JHEBHUKA, B
KOTOPOM OTPa)KalOTCs BCE 3TAlbl paboThl, 3a1a4M I KaXXI0TO 3Tara U MPOCIeKUBACTCS alNTOPUTM padOTHI
HaJl POSKTOM MM HCCIICIOBaHUEM. XOJ SKCIIEPUMEHTa M €ro Pe3yibTaThl (UKCHPYIOTCS B IPOTOKOJIE.
JJist OLIeHKH pe3yabTaTOB MPOEKTa MM HUCCIEIOBaHUSI HEOOXO0AUMO HCIIONB30BAaTh 3apaHee pa3padoTaHHBIC
OLICHOYHBIE JIMCTHI C BO3MOXKHOCTBIO ydeTa CTEHEHH CaMOCTOSTEIFHOCTH, ydacTusi paboTel B TpyMILE,
COOTBETCTBHS BBIOpPAHHBIX METOJIOB, IIeJIeToNiaraHus, (OpPMYJIMPOBaHMS NPOOJIEMBl M 3agaud paboThL,
PpaboTHI C ICTOYHUKAMHU MH(POPMAIIHH U TIP.

Htorosas omeHka 1Mo MpOEKTY U UCCIECAOBAHHIO JOJDKHA CKIIAIBIBATHCS U3 CYMMBI 0aJUIOB 33 KaXKIbIH dTall
paboTEHL.

HapaM@mpbl OYEeHUBAHUA npoeKmHo—uccxle()osameﬂbcmx pa6om

INo Coxaepxanue KpuTtepun onennBanus Bcero

0aJ1J10B
1 Br160p TeMbI 1 paboTa 00yJarOLIIerocs (0-10)
1.1 IAKTyaIbHOCTb TEMBI 0 — He 0003HauUeHa; 0-1

1 — o6ocHOBaHa

1.2 ITocTaHoBKa 0 — He 0003HaUEHA; 0-1
MPOOIIEMBI/TUIIOTE3BI 1 — runoresa yeTko 00O3HAYEHA
1.3 Ilemenonaranuve 0 — He o0003HaueHO WIM Ielb He cooTBeTcTByeT [0—2
TUIIOTE3E;

1 — e 0003HAYECHBI, COOTBETCTBYIOT THITOTE3E;
2 — 1ienmu 0003HAYEHBI, COOTBETCTBYIOT THIIOTE3€, 3a7aul

MOCTABJICHBI, COOTBCTCTBYIOT LCJIN

1.4 MeToabl 0 — mer; 0-2

1 — HasBaHO, HO HET MOAPOOHOIO ONUCAHUS;

2 — omMcaHo noaApoOHO, IETAIBHO

1.5 Bemmonaenne  pabotsl. | 0 — Her; 0-2
PesynbpraTsl. BeiBoab! 1 - pesynabrarhl NpUBEIEHBI, HO HE IIOKAa3aHO, Kak
IIOJIy4EHBI;

2 - OIIMCaHO, KaK BBIIIOJITHCHA pa60Ta, YECTKO BBIACICHBI

PE3yJIbTaThl, CACIaHbI BBIBO/IbL

1.6 CuHoricuc | — CAMOCTOSATENLHOCTE; | — YETKOCTh CTPYKTYPHI 0-2

2 3arura (0-10)
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2.1 ["'paMOTHOCTD ¥ YETKOCTh IpaMOTHOCTb U CTPYKTYpPHUPOBAHHOCTh 0-5
BBICTYIUICHUS BBICTYIUICHUS;

— TOCJIEI0BATEIBHOCTD, YETKOCTD;

— COJEP)KaTEeIbHOCTh, BCE OCHOBHOE H3JIOKEHO, CYTh

paboOTHI YeTKO BEHIACIICHA

2.2 lcnonb30Banue 0 — He UCIIONB30BAINCE; 0-2
[PE3CHTALHH, 1- ObuM, HO OOyYarOIIMACS HE HCIOAB30BAT HIIH
IIEMOHCTpALIUiA HUCIIOJIB30BaNl HEYMEIO;

2— TIpaMOTHOE MW  YMECTHOE  HCIOJb30BaHHE;

MPE3CHTAlMA W/WIM ~ JTEMOHCTPAlMK TpaMOTHBIC,

HarJisiJHbIC

2.3 OTBETHI Ha BOIIPOCHI — HE CMOT OTBETMTh HM Ha OJWH Bompoc no Teme [0—2
paboThr;

— OTBETHI HEYBEPEHHBIC, COJICPIKAT OIIUOKHU, HO B IICJIOM
YIIOBJICTBOPHUTENBHO;

— OTBeTHl Ha 2-3 Bompoca IO TEeME IIPaBHUILHEIE,

YBEpCHHBIC

2.4 Camoopranuzanus 0 — mapyuen periamenr;, 0-1

1 — pernamenr coburomancs

Pekomennyem crnenymoomue — KpUTEpUH Ui TIepeBojia o0mreli cyMMBI HAYHCIICHHBIX
0aJI0B B OTMETKY 10 MATHOAITFHOH IIKaJIe:

0TMeTKA «S» CTaBUTCS NPH YCIOBUH, €ciin o0yydatouuiicss Habpan ot 85 no 100% ot obuiero uyncna 6aos;
0TMeTKa «4» CTaBUTCS MPHU YCIOBUH, €CIIU 00y4Jaroluiics HaOpai ot 65 10 84% oT 0011ero uncia 6aios;
0TMeTKAa «3» CTaBUTCS IPH YCIOBUH, ecii o0yyvatomuiicsi Habpan ot 50 1o 64% ot olrero yucna 0ajios;
O0TMeTKA «2» CTaBUTCS IPH yCIOBUH, €Ciin o0yyvatouuiicss Habpan menee 50% ot obmero yucia 6auios.

Ha ocHoBaHuM MpUBENICHHBIX PEKOMEH AN B 00pa30BaTeIbHON OpraHu3alui MOTYT OBITh pa3paboTaHbl U
MIPUHSATBEl CBOW KPUTEPUM OIICHWBAHHS MPOEKTHON M MCCIENOBATENHLCKOW JESITENbHOCTH OOYYaIONIMXCS C
Y4eTOM OCOOEHHOCTEH OCHOBHOW 00pa30BaTENbHON MPOrpaMMBbl, peain3yeMol B TaHHOW 00pa30BaTeNbHOM

OpTaHU3AINH.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Xumns, 8 xmace/ Pymsuruc I'.E., ®enpaman @.I'., Aximoneproe obmectBo «M3natensctBo «lIpocBemenue»
* Xummsa, 9 wmace/ Pymsuruc [I'.E., ®enpnmman @.I., AxuuonepHoe o0mectBo «M3maTenscTBO
«ITpocernienue»

BBGILI/ITCBapI/IaHT

METOANUYECKHUE MATEPUAJIbBI JIUIAA YYUTEJIS

AgTop: I'abpycesa H. n.- 3aga9HUK c CITOMOTITHHKOM). 8-9 KJIacCHI.
Astoper: T'apa H.H., I'abpycea H.W.- [dunakrudyeckuit marepuan. 8-9 xmaccel. Aprop: Pymsutuc I'.E.-
DIIeKTPOHHOE rocobue
«Buneonemonctparum». 9 kmacc.- [locobue mns yumrens. 8, 9 kmaccel. Atop: I'apa H.H.- PaGouue
nporpammel. 8-9 kiaccel. ABrop: I'apa H.H.

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH UHTEPHET
https://resh.edu.ru/subject/29/8/

https://sdo.edu.orb.ru/object.php?id=6

https://www.sites.google.com/site/himulacom

https://uchi.ru/

https://www.yaklass.ru/

OBOPYJIOBAHHUE JJIs1 NPOBEJAEHHUS JIABOPATOPHBIX M MHNPAKTHYECKHUX PABOT,
JNTEMOHCTPALIUI

IMepeuyens oGopynoBanusi, IPUOOPETEHHOTO /sl OOHOBJIEHUSI MAaTepPHAIbHO-TEXHUYECKOi 0a3bl IleHTpa
«Touka pocta» MBOY COII Ne2 B 2024 rony
1. Mudposas naGoparopus (Xumus) -3 1T
2. HaGop XMMHYECKOH TMOCY[Bl, NPUHAIIEKHOCTE W PEAKTHBOB JUIS JEMOHCTPAIMM OIBITOB H
9KCHEPUMEHTOB TI0 XUMHH.

3. HoytOyk- 1 .

KommnektHoCTh

No HanmenoBanue Kon-Bo

/11

1 [Mpobupka I1X-14 2*10 mr.
(20mrr.)

2 IPazgaTouHslii JOTOK 2*1 mr. (21mT)

3 Boponka koHHu4eckas 2*1 mmT. (21mrT.)

4 [InaTenb-noxeuka 2*3 mmT. (61IT.)

3) [Tamouka cTekassHHAS 2*1mr. (2mmT.)

6 CriupToBKa J1abopaTopHast 2* 1 mT. (2mmT.)

7 [ItatuB ams mpoObHUpok 2* 1 mT. (2mmT.)
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BaxkuM 111 TIpOOHPOK 2* 1 mT. (2mmT.)
["oprouee asst ciupToBOK, 330 M (3TUIIOBBIN CIIUPT) 2* lmT. (21T,
660M1)
10 Becel mabopaTopHbIe 2JIEKTPOHHBIE 2*1 mr. (2mrT.)
11 [Mpobupka manas, 1 OmMm 2*3 mrr. (6mT.)
12 CtakaH BBICOKHI ¢ HOCUKOM, 50 mi 2*2 . (4 mT.)
13 [nnuHap U3MEPUTENBHBIN C IPUTEPTON KPBIIIKOH, 50 M 2*mT. (2 mT.)
14 Habop (rmakoHOB a1 XpaHEHUS pacTBOPOB U peakTuBoB (100 M - 2*5 . (10m1T.)
6 1mT.)
15 Habop ¢akoHOB 11 XpaHeHUs pacTBOPOB U peakTuBoB (30 M — 6 2*10mrT. (201mT.)
IIT.)
16 Hunusaap n3MepuTenbHbli ¢ HocukoM 500 mi 2*2 wr. (4 mr.)
17 Crakan BeICOKHI 500 M 2*3 mmT. (61IT.)
18 [Ept amst MBITBST IpoOHpPOK 2*3mmr. (6 mT.)
19 Epii 1uist MBITBS KOJIO 2*3mT. (6mmT.)
20 Xanat Oenbrii, 44-46 pazmep 2*2 mr. (4 mr.)
21 [lepuaTku pe3MHOBBIE XMMUYECKHE CTOMKHE 2*2 mr. (4mrT.)
22 OYKH 3aIIATHEBIC 2*1 mmT. (2mT.)
23 DunbTpel OymMakHbie, yrnak. 100 mr. 2*1mrr. (2mT.)

3. Onuchs Habopa XUMUIECKHX PEAKTUBOB

No HanmenoBanue IATperaTHoe COCTOSIHUE KonmuecTtBo [Tpumeuanus
/Tt (r/mi1)
1 CoungHas KucnoTa 10% BoxHBII pacTBOp 2*250 mn

(500Mm) 11




8 knace
Koutpoabnas pa6ora Ne 1 mo Teme
«IlepBoHayaJbHbIEe XUMMUYECKHE TOHITHSD)
Bapuant I
1. IlpuBeaute mpuMepsl ABYX (U3UYECKHX W JBYX XUMHUYECKUX SBICHHN, KOTOpbIE MOXKHO HaOJIONaTh B
npupojie. OTMEThTE MPH- 3HAKA XUMHYECKUX PEaKIIHA.
2. CoctaBbTe (HhOpMYIBI OKCUIOB (COCAMHEHHS C KUCIOPOAOM): Kalusl, Maraus, ¢pochopa. YKaKUTe 3HAYCHUS
BaJICHTHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.
3. Onpenenurte BAJIGHTHOCTh 3JIeMeHTOB B coenuueHusx: HBr, H,S, Na,O, CaO, SO,
4. BeluuciiuTe MacCoBYIO JIOJIO KUCIOpoa B okcuze kpemuust SiO,
5. PaccTtaBbTe KOA(Q(UIMEHTH B CXEMaX XUMHIECKHUX PEAKIINH 1 YKAKHUTE THIT KXKION peaKInu:
K + Br, — KBr
CH4 g C2H2 + H2
Mg + N, — Mg3N2
Ag0 — Ag + O
Cr,0; + Al — ALO; + Cr
MgCl, + KOH — KCI + Mg(OH),
Kountpoabhas paGora Ne 1 o teme
«IlepBoHaYaIBHBbIE XHMHYECKHE TOHATHD)
Bapuanr I1
1. CocTaBbTe IJIaH pa3AeaeHHs CMECH, COCTOSIIEN U3 TIeCKa, XKEJIE3HbIX U IPEBECHBIX OIMUJIIOK.
2. CocraBbTe (popmynbl Cynb(hUI0B (COSTUHEHUS C CEPOil): HATPUS, KATBIHS, ATFOMUHUS. YKKATE 3HAUYCHHS
BaJICHTHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.
3. Omnpeenute BasieHTHOCTH eMeHTOB B coenuHenusx: HCI, H,Se, Al,O3, N, Os, CO,
4. BeraricnuTe MaccoBYIO JOJIO BOJOPO/a B MoseKkyse amMmuaka NHs
5. PaccTaBbTe KOXQUIMEHTHI B CXEMaX XUMHUYECKHUX PEAKIIUN U YKAKHUTE THIT KAXKION peaKInu:
H:;N — H, + N,
Ba + O, — BaO
AI +C— A14C3
HBr — H, + Br,
CuO + Al — Al,0; + Cu
HNO;+ BaO — Ba(N03)2+ H,O
KonTpoabnas padora Ne 2 mo Teme
« Bozayx. Kucnopon. IlonsaTue 06 oxcuaax. Bogopoa. Ilonsitue o kucjaorax u cosix. Konnuecrsennoie
COOTHOIIEHUS] B XMMHUM»
Bapwuanr 1.
1. Hapucyiite cxemy npubdopa, ¢ TOMOIIBI0O KOTOPOTO MOXXKHO MOJYYUTHh BOJOPOJ B JTaOOpATOPUH U
coOpaTh €ro METOJJ0M BBITECHEHHS BOJIBI.
[Nepeuncnure obIacT NMPUMEHEHUST KUCIOPO/IA.
Jonummre ypaBHEHUsI XUMHUYECKUX PEaKHid, YKaKUTE, KAKUMH U3 HUX MOYKHO BOCIIOJIb30BaThCs
JUTS TTOJTydeHus Bojopoja. PaccraBete ko duiinentsl. Ha3oBuTe THIT KaX 108 peakiiuu
a) ZnO+...—....+ H,0
6) Mg + HCI — MgCl, +.
B) . H2804 — ZIlSO4 +
4. lormmuTe ypaBHEHHSI PEAKINi, XapaKTEPHU3YIOLTIX XMMHYECKHE CBOMCTBA KUCIOPOIA!
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a)Al +02 —
0)...+...—>BaO
B) CH4 + Oz =
5. Berancnute MOJSIpHBIE MAaCCHI BEIIECTB: OKCHU/IA KaJvsl, XJIOpHUAa MAarHHs, OKCH/Ia KPEMHU.
6.Pemmre 3anaun:
a) Paccumraiite, kakoit 00BEM PU HOPMATBHBIX YCIOBHAX 3aMET okcnp yraepoaa(IV) maccoit 5,6 T.
0) Onpenenure maccy 5 1 ammuaka NH; (H. y.).
Kontpoabnasi padora Ne 2 mo Teme
« Bo3nyx. Kuciiopoa. Ilonsitue 006 okcuaax. Bogopoa. Ilonsitue o kucjorax u cojsix. KosmuecrpeHnnnie
COOTHOUIIEHUSI B XMMHUU»
Bapuanr 2.
1. Hapucyiite cxemy nmpudopa, ¢ TOMOIIBI0 KOTOPOTO MOXKHO IMOJIYYUTH KHUCIOPOX B Jab0opaTopuu u
coOpaTh €ro MeTOJJ0M BBITECHEHHS BO3/1yXa.
2. llepeuncnuTe 0O6IaCTH IPUMEHEHUS BOJOPOIA.
Jomummure ypaBHEHHS XUMHYECKUX PEAKIHA, YKOKUTE, KAKIMHA U3 HAX MOXHO BOCITOIIE30BaThCS
JUIsL TIOJTy4eHus kuciopona. PaccraBpre koadduimentsl. HazoBute THIT KXk 101 peakun
a) H202 —....t Hzo
6)Ca+...— CaCl, + H,
B) ... + H,SO, — MgSQO, + ...
4. lonumurte ypaBHEHUs peaKIil, XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA KHCIOPOAA:
a)Na +02 —
6) B Kzo
B) H,S + 0O, =
5. BeraucnuTe MOJISpHBIE MACCHI BEIIECTB: OKCH/Ia ATFOMHUHUS, XJIOPHIa KaIbIH, OKCH/IA Oapusl.
6.Pewite 3amaun:
a) Paccuuraiite, kakoit 00bEM NPU HOPMATTBHBIX YCIOBUX 3aiMET okcuy azota (I1) maccoii 5,6 T.
0) Onpenenute mMaccy 3 1 cepoBonopona H,S (H. y.).
KonTponbnasa pa6ora Ne 3 mo teme «Bonma. PacrBopsl. [lonsatue 00 ocHoBaHMAX. OCHOBHBIE KJIACCHI
HEOPraHUYeCKHX BelIeCTB)
Bapmuanr 1.
1. Hamummre xumudeckne GopMyITbl KOKIOTO U3 YKa3aHHBIX BEIIECTB: JKEJIe30, BOJOPOJI, COJSHAS KUCIIOTA,
xyopu xkenesa(ll), xmopun kanbiys, KapOoHAT HATPHSL, KAPOOHAT KaJbIIUs, XJIOPHUL HATPHSL.
2. Kakoe u3 BemecTB, YIOMHWHAeMBIX B TIEpEeYHE, COOTBETCTBYET CIIEAYIOIIEMY OIHCaHUIO: « becygemmbiil
HeMOKCUYHbIL 2a3 0Oe3 6Kyca U 3anaxda, KOMOpbill 6 CMecU C KUCIOPOOOM UAU B030YXOM 20pHY U
83pbl8OONACEH»?
3. U3 mannoro nepeuns Beioepute JIIOBOE CJIOXKHOE BemecTBO, copepikaiiee aTOMBI XJIOpa. 3alHIIUTe
XUMAYECKYI0 (OPMYIIy 3TOTO BEIECTBA U YKAKUTE, K KAaKOMYy KJlacCy HEOPraHWYECKHUX COCTUHEHUI OHO
OTHOCHTCS.
4. I3 mpusenénnoro mepeuHs BemecTB BoiOepute JIFOBOE coemmnenue, cocrosimee W3 aTOMOB TPEX
3JIEMEHTOB. BrIuncinTe MacCOBYIO IONIO0 KHCIOPO/Ia B 3TOM coenHeHIH. OTBET MOATBEPANTE PACIETOM.
5. Beruncnure maccy 0,6 MOJIb XJIOpHUIa HATPHSL.
6. CocTaBbTe YpaBHEHHsI XHMUYECKUX PEAKIINI U YKQKHUTE UX THII.
a) Oapuii + KHCIOPOJ — OKCHUJI Oapus;

0) xapOoHat Oapust — okcua O6apust + okeug yriepoga(lV).
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7. Ha 3aBTpak Cama Bpimui gamky xode (200T), a takke OyTepOpoa cO CIMBOYHBIM MacioM (xjed = 25T,
Mmacio = 4r). Mcnonb3ys NaHHblE NpUBEIEHHON HMKE TaONMIBI, ONpeNesuTe, KaKyl MacCy YIJI€BOAOB
MOJTyYMJI TIpH 3TOM opranu3M Camrn. OTBET MOATBEPAUTE PACUETOM.

CopeprkaHne yriIeBOJOB B HEKOTOPBIX MPOAYKTaX

Bumnuésoe benbrit CanBoyHOE
Cox Caxap Kode
BapeHbe X710 MacJyo
MaccoBas momus
99,70 |64,00 48,97 0,80 0,30
YIIIeBOJOB, %

8. Ha 3aBtpak Cama Beimui yamky kode (200T), a Takke 0yrepOpoa co cauBOYHBIM MaciioM (xi1eb = 25T,
Macio = 4r).

Kakyro momro cyrounoit ¢usnonorndeckorr HopMbl (400T) cocraBisger morpednénnoe Carneil KOJIMYeCTBO
yrineBosoB? OTBET MOATBEPAUTE PACUETOM.

Koutpoabhasa paGora Ne 3 nmo teme «Boma. PacrBopsbl. IlonsaiTe 00 ocHOBaHUsAX. OCHOBHBIE KJIACCHI
HEOPraHM4ecKMX BellecTB»

Bapuanr 2.

1. Hanumure xumudeckne (GopMyibl KaKAOTO W3 YKa3aHHBIX BEIIECTB: BOIOPOJ, XJIOpP, HUTpAT Kajblus,
KapOOHAT HATPHA, COJISTHAS KHCIIOTa, KapOOHAT KaNbIWs, HUTPAT HATPUS.

2. Kakoe u3 BelIecTB, YIOMHHAEMbIX B TIEpEUHE, COOTBETCTBYET CIEAYIOIIEMY OMHCAHUIO: «A008umblil 2a3
HCENMO-3ENIEH020 YGEMA C PE3KUM YOYUAIOUWUM 3ANAXOMH?

3. U3 mannoro nepeuns Beioepute JIOBOE CJIOXHOE BemecTBO, comeprkaliee aTOMBI IEI0OYHOTO MeTaslIa.
3anuimmuTe XUMHYECKYI0 (OpMydy STOro BelIlecTBA W YKaXKHUTE, K KAaKOMY KIAacCy HEOPraHMYECKHX
COEJIMHEHHIT OHO OTHOCHUTCSI.

4. I3 mpusenéunoro mepeuHs BemecTB BoiOeputre JIFOBOE coegmnenue, coctosimee W3 aTOMOB TPEX
3JIEeMEHTOB. BpIuncinTe MacCOBYIO I0MI0 KMCIOPO/Ia B 3TOM coelnHeHUH. OTBET MMOATBEPANTE PACUETOM.

5. Beraucnure maccy 0,15 mons kapOoHata HaTpusl.

6. CocTaBbTe ypaBHEHHS] XUMHUUECKUX PEaKIUi U YKAKUTE UX THII.

a) oxcup xkenesa(lll) + yrmepox — xene3o + okcun yraepoaa(ll);

0) oxcun xene3a(lll) + conmsnas xucnora — xmopup xeneza(lll) + Boxga.

7. Ucnionp3ys JaHHBIE MPHUBENEHHONW HIDKE TaOJMIBL, OIpelennTe, Kakylo wMaccy ButammHa C (B
MUJTUTpaMMax) MONYy4UJI IPH 3TOM OpTaHu3M JeBYIIKH. OTBET MOATBEPANUTE PACUETOM.

Conepxanne Butamuaa C B HEKOTOPBIX PpyKTax

DpyKT AbGpuxoc |Ananac |Amnenscun |I'pyma |Jlumon
Coneprxanue

putamuna C, |10 20 60 5 40

mr Ha 100 T

BoceMmuknaccauna Kats cpena Ha HONIHUK OJHY Ipyury Maccoi 140 T.
8. Kakyro nomto cyrouHoit ¢usnonorndeckoir HopMbl (70 Mr) coctapiisser noTpednénHoe Karel koinyecTBo

ButamuHa C? OTBET MOATBEPAUTE PACIETOM.

9 knacc. KontpoasHasi padora Ne 1 mo teme:
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«IloBTOpenue n yrirydaeHue 3HaHNH OCHOBHBIX pa3eoB Kypca 8 kiacca»
| BapuanTt
Yacrb A. BeiOepuTe 01UH NPpaBUIbLHBIN OTBeT.
Al. YeTbIpe 3HepreTH4eCKUX YPOBHS COAEPKHUT 3JIeKTPOHHASI 000/109Ka aTOMa:
a) Kajaus 0) Oepmmns B) KpEMHUS T) Tenus
A2. lllecTh 3/1eKTPOHOB HAXOASITCSI HA BHELIHEM YHePreTH4ecKOM YPOBHE aTOMa:
a)3ojora 0) yrimepoja  B) XpoM  T) KHCIOpoJa
A3. Psanx uuces 2,8,5 cooTBeTCTBYET pacnpeie/ieHHIO 3J1eKTPOHOB 10 YJHEPreTH4eCKUM YPOBHAAM aToMa:
a) ATFOMUHUS 0) a3ora B) hochopa  T) Xyopa
A4. Han6osiee spKo BhIpaKeHbl HeMeTAUIHYeCKHe cBoiicTBay: a) Sn 06) Ge  B) Si r)C
AS. Bri0epuTe coequHeHHe ¢ KOBAJTEHTHOM MOJISIPHOI CBA3BIO:
a)H; ©)H,S B) Nal r) N,
A6. BriOepure psig ¢popmyi1, B KOTOPOM BCe BellleCTBA ABJIAIOTCS OCHOBAHUSIMU:
a) Fe;03, ZnO, Cu(OH), 6) Ba(NO;),, Ba(OH),, H,SO,
B) KOH, Fe(OH)3;, NaOH r) Zn(OH),, HCI, H,0
A7. BoiGepute dopmyJry oxcuaa xeaesa (111): a) FeO  6) FeCl; B) Fe,0; 1) OF,
AS8. YpaBHeHUe peakluu 3aMelieHus :
a) Zn + 2HCI = ZnCl, + H, 6) ZnO + H,S0O, = ZnSO, + H,0
B) Cu(OH), = CuO + H,0 r) Fe+S =FeS
A9. B KakoM psiIy paciosioKeHbl a30THAsI KHCJI0TA, KapooHAT HaTpus, okcua (ocdopa (V):
a) HNO,, Na; SiO;, H 3PO, 06) HNO;, Na, CO3, P,0s
B) HNO,, Na, CO;, K;PO, r) H, SO, NaNOjz;, HF
A10. Yemy paBHa macca 1,5 moas CO2 -- a)6,6r 6) 66 B) 42r 1) 64T

Yacts B.

B1. Snpo aroma N conepskut 7 MPOTOHOB HEUTPOHOB.
B2. Pacnionoxxure 31€MEHTHI B TOPAIKE YCUICHUS METAJUTMYECKUX CBOICTB
a) Mg 0) Al B) Na r) Si

B3. YcranoBute cooTBeTCTBHE MEXAY (DOpMYJIOH BelIecTBa M €ro NPUHAIUIEKHOCTBIO K ONpPENeIEHHOMY

KJIaCCy HCOPTaHNYCCKUX COG,Z[I/IHGHI/Iﬁ.

Kiacc Berects: dopmyIia BellecTra:
1) oxcumsl a) HNO, r) Mg(NOs),
2) OCHOBaHMS 6) NaHSO, o) Fe(OH),
3) KHCITOTHI B) Mg(OH)NO; ¢) P,O5

4) cpenHue COMH

B4. YcraHoBHUTE COOTBETCTBHUE MCKAY p€arcHTaMu U Ha3BAHUECM IIPOAYKTOB pCaKIIUU

PearenTsi IIpoAyKThI peakiuu
1) BaCl, + Na,SO, a) XJopu I 6apus ¥ BOJA
2) BaO + HCI 0) autpat Oapus 1 Boza
3) Ba + H,0O B) TUAPOKCHUJT Oapusi U BOAOPOJ]
4) Ba(OH), + HNO; r) cynbdat Gapus u Boja

1) cyabbat 6apus U XJIOPH]T HATPHS
BS. Maccosas mons kucjiopoaa B cepaoii kuciore H,SO, paBHa %
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Yacts C.

C1. IIponym™mepyiiTe peakuuu W 3alUIINTE YpaBHEHHS XMMHYECKUX PEAKIMH, COOTBETCTBYIOIIHUX CXEME
[IPEBPALLICHUN:
Cu — CuO — CuCl, — Cu(OH),

C2. Brruncinure Maccy OKCHAA KalblLus, MOTYyYeHHOro TIpH 00xure 250 r kapOoHaTa KalbIHAL.

9 knacc. Konrpoasnast padora Ne 1 mo reme:

«IloBTOpenue u yrirydaeHue 3HaHNH OCHOBHBIX pa3eoB Kypca 8 kiaacca»

Il BapuanT

Yactp A. BriGepuTe 01MH NPaBUJILHBII OTBET.

Al. DjemeHT Tperhero mnepuoaa riaaBHoii mnoarpynnbl |l rpynnsi Ilepuoamyeckoii cucTembl
xumudeckux djieMenToB /. M. MenaeneeBa:

a) aJIIOMUHUM 0) Gepumii B) MarHui T) HaTpui

A2. [Tapa XMMHYeCKHUX 3JIeMEHTOB, MMEIOIINX HA BHEIIHEM J1eKTPOHHOM YPOBHe 10 4 3JIeKTpoHa: a) P u
C 6) Siu Ca B) Cu Si rCuN

A3.Yucj10 31eKTPOHOB, MPOTOHOB U HeliTPOHOB B aTome ¢ropa F:

a)p™—9, n°—10,e 19 6) p*—10, ">—9, e —10

B) p*—10,n>—9, e —9 r)p—9,n°—10,e —9

A4. Kakoii U3 nepe4mncjeHHbIX 3JIEMEHTOB NpPOsIBJIsieT Hau0oJiee SIPKO BBIPAsKEHHbIE MeTAJLIMYecKHe
cBOMCTBA: a) aJJIlOMHHUI 0) HATpUH  B) MarHui ') KpEMHHUIM

AS. IIpu noMouu MeTAIMYECKOM XUMHYECKOH CBSI3U 00pPa30BaHO BeLIECTBO:

a) KUCIIOPOT 0) moBapeHHas COIb B) Meb  T) BojJa

A6. Pan ¢opmys1, B KOTOPOM Bce BellleCTBA SIBJISAIOTCH OKCHAAMM:

a) ZnO, ZnCl,, HCI 6) SOz, MgO, CuO  B) KOH, K ,0, MgO r) HNO;3, P,0s, NaCl

A7. BemectBo, umeromee popmyay NaNO;, Ha3piBaeTcs:

a) kapOoHaT HATPH 0) HUTPHUT HATPUS B) XJIOPHUJ HAaTpUsi  T') HUTPAT HATPHUS

AS8. YpaBHeHHe peakuuu o0MeHa:

a) CaO+Si0,= CaSiO; 6) FeS+ 2HCI= FeCl ,+H, S

B) 2 KCIO; = 2KCI+ 30, r) Mg+ 2HCI= MgCl ,+ H,

A9. B kakoM psily pacnosioxKeHbl CEPHUCTASI KHCJI0TA, XJIOPHI KAJTUsl, THAPOKCH KAJTbIHA:
a) H2S04, H2Si03, H3PO4 6) HNO3, K2CO3, KOH

B) HNO2, Na2S, Mg(NO3)2 r) H2S03, KCI, Ca(OH)2

A10. Kakoii 00beM 3anuMaet 2,5 mojib O2 :

a) 560 n 0) 561 B) 5,61 r) 227

Yacts B.

B1. Cxema pacnpezeneHus 3JIEKTPOHOB IO CJIOSIM aroMa XMMHMYECKOro anementa — 2.8,7. Xumuueckas

@opMyna BBICHICI0 OKCHAA 3TOI0 3JICMECHTA

B2. Pacnionoxure GopmyIibl BEIIECTB MO THIAM XUMHYECKOW CBS3M B CIIEIYIOIIEM IOPS/KE: KOBAaJICHTHAs
HETOJISIpHAs—KOBAJICHTHAS TTOJIIPHAs—HOHHAS—MeTaUTHYeCKas
a) Ca 0) H,S B) KBr r) N,

B3. YcraHoBuTE COOTBETCTBHUE MCKOY (bOpMy.TIOfI BCHICCTBA WU Cro IMpUHAMJICKHOCTHBIO K OIIPEACICHHOMY

KJIaCCy HCOPTaHUYCCKUX COGHHHGHHﬁ.
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Kiacc BemecTs: dopmyna BelecTna:

1) okcuabl a) NaOH r) NaNO;
2) OCHOBaHUS 6) HCI ) H,
3) KHCIIOTHI B) CaO e) NaHCO;

4) cpemHUE COIH

B4. YcraHoBuTe COOTBETCTBHE MEXKIY (parMeHTaMH YPaBHEHHH B JIEBOM CTOJIOMKE M B ITPABOM CTOJIOMKAX:

1) CaCl,+ K,CO3 —> a) 2KCl + CO, + H,0

2) SO; + NaOH — 6) Na,SO, + 2H,0

3) NaOH + H,SO, — B) Na,SO; + 2H,0

4) K,CO3 + HCI — r) CaCO; + 2KCl

BS. Maccosast oiis kucsiopoaa B azotHoi kucinote HNO; paBHa %
Yacts C.

C1. IIponymepyiiTe peakiuyl W 3alUIIATE YPaBHEHHS XHUMHYECKHUX PEAKIMHA, COOTBETCTBYIOIIHX CXEMe
IIPEBPALLICHHAN:

Mg— MgO— MgSO;— Mg(OH),

C2. Onpenenute Maccy kapoonata kanbius CaCOs, eciiu pu €ro TEPMUYESCKOM PA3JIOKECHUU BhIACISACTCS 45

JIUTPOB YIJIEKUCIIOTO Ta3a.

9 knacc. KonrpoabHas padora Ne2.

DJIEKTPOIUTHYECKAs JUcconHanusi. XMMUYeCKUe PeaKlMi B pacTBOPax.

Bapuanr |.

1. Hanuimure ypaBHEHHSI SJIEKTPOTUTUICCKOMN TUCCOIHAITIH:

a) xyopuaa Kanus; 0) CepHON KUCIOTHI; B) THAPOKCHIA KAIBIUS; T) Cylb(dara alfOMAHUS.

2. Hanumute MONIEKy ISIpHBIC U MOHHBIC YPAaBHEHHUS PEaKLUi, IPOTEKAIOIINX PU CIMBAHUU PACTBOPOB:

a) XJIOpHJia HaTpHsl U HUTpaTa cepedpa;

0) a30THOM KUCIOTHI ¥ TUPOKCHIA KabIIHS;

B) COJITHOW KHCJIOTBI M KapOOHATa Kausl.

3. Ykaxure, ¢ KAKUMH U3 NEPEUNCIICHHBIX BEILECTB OyAET pearupoBarhb COISHAs KHCIIOTa:

[IUHK, OKCUJI KaJlbIHsl, PTYTh, THAPOKCH]] Oapus, HUTpAT HaTpus. Hanmumure MolyiekynsipHbIe, TIOJHBIE U CO-
KpaIleHHbIE HOHHbIE YPaBHEHUS BO3MOXKHBIX PEaKIHi.

4. K 40 r 7%-Hor0 pacTBOpa a30THOM KHUCIIOTHI MPHIMIN U30BITOK pacTBOpa THAPOKcHAa HaTpusl. Paccuuraiite
Maccy 00pa30BaBIICHCS COTIH.

5. PaccraBpre k03¢ ¢unmentsl B cxemax OBP, coctaBbTe 371€KTpOHHBIN OajaHC, ONpPENEeTUTe OKUCIUTENb U

BoccranoBuTenb: Al + Cr,O; — Al,Oz + Cr

9 knacc. KontpoabHas padora Ne2.

DJIEKTPOTUTHYECKAS JHCCONUANMA. XHUMUYeCKHe PeaKIi B pacTBOpax.

Bapuanr Il.

1. Harummure ypaBHEHUS IEKTPOITUTHICCKON TUCCOITUAIIAHN:

a) TUAPOKCHIa HATpHs; 0) a30THOM KHUCIIOTHI; B) XJIOPUIa MarHus; T') HUTpata xemnesa(lll).

2. HanumuTte MOJEKYJSpHbIE U HOHHBIE YPaBHEHMSI pEaKLUil, TPOTEKAOIINX IPU CIIMBAHUHN PACTBOPOB:
a) ruapokcuaa Kanus u Hurpara meau(ll);

0) COMSAHOIM KUCIOTHI U TUAPOKCUAA Oapus;
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B) cynb(aTa HATPHUS U HUTpaTa Oapusl.

3. YkaxuTe, ¢ KaKUMH W3 TEPEYHUCICHHBIX BEHIECTB OyJIeT pearupoBaTh pPAcCTBOP THUAPOKCHAA KaJbITUS:

cyasdar meau(ll), xmopun Oapus, pryth, dhocdart kamus, oxcun yraepona(lV). Hanummre mosiekynspHbie,

IMOJIHBIC U COKPAILICHHBIC NOHHBIC YPaBHCHUA BO3SMOXKHBIX peaKHHfI.

4. K 40 r 15%-n0r0 pactBopa xjopuma Oapusi mpwiamii n30BITOK pacTBopa cynb(dara nmuHKA. Paccuutaiite

Maccy 06pa30BaBHI€1"0 Cs OCaJKa.

5. PaccraBbTe K03(duimentsr B cxeMax OBP, cocTaBbTe 37eKTpOHHBIA OajaHC, ONMPENCITUTE OKUCIHTEIh H
Boccranosurelb: S + HNO; —H,S0O, + NO

9 kiaacc. KonTpoanHasi padora Ne3. HemeTra/uibl M UX coeqfuHeHus. Bapuanr |.

1.

Hatp o0uiyro xapakTepUCTUKY SJIEMEHTOB V-0l Tpymmbl riaBHOM moarpymmsl. (CTpoeHHE aTOMOB,
M3MEHEHHE CBOMCTB 3JIEMEHTOB 1 uX coeanHeHuid, CO 1 BaJICHTHOCTH).

AnnorponHsle Buon3MeHeHus yriepoaa. Ctpoenue, Gpu3nuecKue CBOWCTBA, IPUMEHEHHE.

C KakUMH M3 YKa3aHHBIX BellecTB pearupyeT okcun dochopa (V): Kuciopoa, THAPOKCHU] KaJblus,
Boma, okcua yraepoxa (IV), OpomoBomopoaHas KuciaoTa, Cyib(ar Oapus, HAIHUIINATE
COOTBETCTBYIOIIME YPAaBHEHHS PEAKLIUI.

OcymecTBUTh LIENOYKY MpeBpamieHuit. S — ZnS — SO, —-SO; — H,S0, — BaSO,

Borancnute maccy ocanka, Beimasmero npu ciuBanuu 208 r 30%-ro pactBopa xiopumga Oapus c

M30BITKOM PAaCTBOPA CEPHOI KHCIIOTHI.

9 kiacc. KourposabHast padora Ne3. Hemeraibl M ux coequnenusi. Bapuanr 11.

Hatp oOuryto xapakTepucTuky aneMeHToB VI-oit rpynmsl riaaBHod noarpymnmnsl. (CTpoeHHE aToMOB,
W3MEHEHHE CBOMCTB 3JIEMEHTOB U ux coenuHennid, CO 1 BaJICHTHOCTB ).

Kucnopon. Crpoenue, pusnyeckue CBONCTBA, IPUMEHEHHE, MTOJTyYCHHE.

C xakuMHU M3 yKa3aHHBIX BEIIECTB pearupyet okcup yriaepona (IV): kuciaopos, Bona, cyiabdhar Kamus,
THJIPOKCH KaJIbITHs, MarHuii, okcup cepsl (VI), yraepoa, okcuz Kanus, HallMIIATE COOTBETCTBYIOIIHE
YPaBHEHUS PEaKLHi.

Ocy1iecTBHUTSD TEMOUKy mpeBpaniernii. Si—Mg,Si—Si0,—Na,SiO;—H,Si03;—Si0,

Kakoii 00beM amMMuaka(H.y.) MOXKHO NOJYYHThH IpH B3aumoneictBuu 107 T Xxnopuaa aMMOHHUS ¢

TUAPOKCHUIOM KabIus?
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9 kiacc.

Koutpoabnas padora Ned. MeTalsIbl M MX COeIMHEHUS.

Bapuanr |.

1. JlaTe OOmIIyH0 XapaKTEPUCTUKY 3JICMEHTOB [-0W TPYMIIbI TJIABHOW MOATPYIIBI HA TpPUMEPE Kajwsl.
(CtpoeHme aTOMOB, I3MEHEHHE CBOMCTB 2JIEMEHTOB U nX coeauHeHnid, CO u BaJICHTHOCTD ).

2. Hanwmure ypaBHCHHMS pEaKIMi, COOTBETCTBYIOIIMX MPEBPALICHUSIM, YKaXHTC NPU3HAKA OSTUX
peakumit: Ca— CaO— Ca(OH),— CaSO,— BaSO,. IlocneqHio peaxkiuio HaNWIIUTe B MOHHOM
BUJIC.

3. HanmmuTe ypaBHEHUs peakiuii, XapaKTEePU3YIOIIHE OTHOIIEHUE MAarHus K KUCIOPOYy, a30Ty U BOJIE.
Pa3bepute ypaBHEHHUS ¢ TOUKH 3pSHHS OKHCICHUSA-BOCCTAHOBIICHUSI.

4. Omnpenenurte Maccy MeIU, KOTOpas MOKET ObITh mosydeHa u3 16 kr okcunma menu (1), ecnu BbIxox
MPOAYKTa peakuuu coctapisteT 807 OT TeOpeTUYECKH BO3MOKHOTO.

5. Omnpenenure Maccy HaTpusl, KOTOPBIHA TOTpeOyeTcs s moxydeHus 240 T THAPOKCHIa HATPHSI.

9 kaacc.

KonrpoabHast pa6ora Ned. MeTa/ulbl M MX COEIMHEHUS.

Bapuanr I1.

1. Hatp oOmiyro XapakTepucTHKy 3JeMeHTOB I[-0if rpymmbel rinaBHOW MOINIPYNNBI Ha TMpUMEpe
kanpius  (CTpoeHue aTroMOB, W3MEHEHHE CBOWCTB DJJEMEHTOB W uX coemuHernid, CO wu
BaJICHTHOCTb ).

2. Hanummre ypaBHEHHMsI peakuuii, COOTBETCTBYIOIIMX IPEBPALICHUSAM, YKOKUTE MPU3HAKU 3THX
peakimii: Al—Al,03—AICI;—AlI(OH);—AI(NOj3);. TlocneaHow peakiuo HAMUIIKTE B HOHHOM
BUJIE.

3. Hanummre ypaBHeHUs peakunii, XapaKTepU3yIOLIe OTHOLICHUE JIUTHS K KUCIIOPOY, CEpe U BOJE.
Paz0epure ypaBHEHHSI ¢ TOUKH 3pEHUS OKUCIIEHUA-BOCCTAHOBIICHHUSL.

4. Omnpenenure Maccy kejes3a, KoTopas MOXKeT ObITh HoiydeHa u3 8 kr okcupia skenesa (III), ecnn
BBIXOJI MPOAYKTa peakuuu coctanisieT 907 0T TeopeTHYECKH BO3MOMXKHOTO.

5. Kakass macca meam oOpa3syeTcs NMpu B3aMMOJEHCTBHHM KeJie3a C PacTBOPOM, cojiepxamuM 481
cynetara meau(1l)?

9 kJIacc.

Koutpoabnas padora Ned. MeTa/sibl U UX COEIMHEHUSI.

Bapuanr |.

1. JlaTe 0OmIyr0 XapaKTEPUCTUKY 3JIEMEHTOB [-O0W TPyYIIIbl TJIABHOW MOATPYIIBEI HA TpUMEPE Kajwsl.
(Ctpoenne aToMOB, I3MEHEHHE CBOMCTB 3JIEMEHTOB U uX coenuaeHnit, CO 1 BaJICHTHOCTD ).

2. Hanmmute ypaBHEHHS pEaKIHUd, COOTBETCTBYIOIIMX IMPEBPALICHHUSIM, YKaXHTE IPU3HAKA OSTUX
peakmuii: Ca— CaO— Ca(OH),— CaSO,— BaSO,. TlocneaHow peakiuio HAMWIIUTE B HOHHOM
BHJIE.

3. HanmmmTe ypaBHEHUs peakiuii, XapaKTepU3YIOIIHe OTHOIIEHUE MAarHus K KUCIOPOy, a30Ty U BOJIE.
Paz0epure ypaBHEHHS ¢ TOYKU 3PSHHS OKUCIICHUA-BOCCTAHOBICHHSL.

4. OmnpenenuTte Maccy MeIu, KOTOpas MOXKET ObITh moiy4eHa u3 16 kr oxcuma meau (1), ecau BBIXOJ

MpOoAYyKTa p€aKIuu COCTABJIACT 807 ot TCOPECTUICCKU BO3SMOXKHOIO.
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5. Ompenenute Maccy HaTpusl, KOTOPbIA MOTpedyeTcs amst nmoinydeHus 240 r ruApoKcuaa HaTPHSL.

9 kaacc.

Koutpoannasi padora Ned. MeTa/lsIbl M HX COeUHEHUSI.

Bapuanr I1.

1. Jath oO0mIyro xapakTepucTuKy 3jieMeHTOB [I-0¥ff Tpynmbl TiaBHOW MOATPYNIBI HA TMPUMEPE
kanpius  (CTpoeHUE aToOMOB, HM3MCHCHHE CBOWCTB 3JEMEHTOB M uX coequHenuit, CO u
BaJICHTHOCTD ).

2. Hamummre ypaBHEHMsI peakiiuii, COOTBETCTBYIONIUX MPEBPAIICHUSAM, YKAKUTE MPU3HAKUA ITHX

peaxmmii: Al—Al,0;—AICI;—AI(OH);—AI(NOs);. TTocnenHion peakiuio HAIKNIINTE B HOHHOM
BUJIC.

3. Hamummre ypaBHeHHs peakiuii, XapaKTepu3yoIlne OTHOMIEHHE TUTHS K KUCIIOPOy, CEpe U BOJIE.
Pazbepure ypaBHEHUS ¢ TOYKU 3PSHHUS OKUCICHUS-BOCCTAHOBIICHHUSL.

4, Onpenenure Maccy kejesa, KoTopas MOXKET ObITh mosyueHa u3 8 kr okcuma sxenesza (II1), ecnu
BBIXOJ IPOAYKTA peakuuu cocTaBisieT 907 OT TEOPETUYECKHA BO3MOKHOIO.

5. Kakass macca meam oOpasyeTcs MpH B3aMMOJEHCTBHHM KeJie3a C pacTBOPOM, cojlepxamumM 48r

cynnsgara meau(1l)?

9 kJacc
HTorosasi KoHTpoOIbHAsA padoTa
Bapuanr-1
1. JlaiiTe xapakTepHCTUKY 3JIeMeHTa a30Ta 1o ero nojoxenuto B [ICX3D J[.. Menzaeneesa 1o miaHy:
A) ToNIOKEHHE dJIeMEHTa B IEPUOINIECKOM TabuIe
b) crpoenne aroma
B) pacnpenenenue 31eKTPOHOB 110 SHEPTETUYECKUM YPOBHIM
I') xapakTepHbIe BaJIEHTHOCTH U CTETIEHU OKHUCIICHUS
1) bopmyIbl BEICIIIETO OKCHA, TUAPOKCHIA, JIETYHYEr0 BOJOPOJHOTO COSAMHEHHS U HX XapaKTep
2. OcymiecTBUTE MNPEBpAIICHUs, 3alMIINTE peakuuio 4 B MOJHOM MOJIEKYJSIPHO-MOHHOM U
COKpAIlIEHHOM UOHHOM BHJIE.
Na—4N3202—4Naﬂ)—4N32CC%-—QQMDH
3. Hamummure xnaccupukanuio peakuuu. PaccraBere ko3¢ ¢unmentst 8 OBP mMeTonoM simekTpoHHOTO
OanaHca, yKa)KHUTE€ BOCCTAHOBHUTENb, OKUCIIUTENb:
HNOs(pag,G.) + Mg = Mg(NO3)2 +N,O + H,0
4. B 735 1 25% pacTtBOpa cepHOi KHcIO0TH pacTBopwin 11,2 1 ammuaka. Paccuntars Maccy oOpa3zoBaBIIeics

COJIH.

9 kJiIacc
HToroBasi KOHTpoJIbHasl padoTa
Bapuanr-2
1. Jlalite xapakTepUCTHKy 3Je€MeHTa Kaiublusg 1o ero nosoxkenuto B IICXD .M. MenneneeBa mo
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TUIaHy:
A) TIOJIOXKCHHE 3JIEMEHTA B IEPUOANYCCKON TaOIHIIe
b) crpoenne aroma
B) pacnpenenenue 31eKTPOHOB 1O SHEPTETUIECKUM YPOBHSAM
I') xapakTepHble BaJICHTHOCTH U CTEIICHH OKHCICHUS
1) bopmynbl BeICIIETO OKCHAA, THAPOKCHA, JIETYYEr0 BOJOPOAHOIO COSAMHEHHS U UX XapaKTep
2. OcyuiecTBUTE MpeBpallleHNs], 3alUIINTE PEeaKlrio 3 B MOJHOM MOJIEKYJISIPHO-MOHHOM M COKPAIIEHHOM
HMOHHOM BH/JIE.
Li—Li, O —LIiOH —Li; PO,—LIiClI
3. Hanmmmre xnaccudukanuio peakuuu. PaccraBpre koaddunments B OBP meTonom snektponHoro 6ananca,
YKa)HUT€ BOCCTAHOBHUTEIb, OKUCIUTEINb:
Mn02 + 4 HCI :MnC|2 +C|2 + Hgo
4. B 400r 50 % pactBopa ruapokcuia Kanusi pactBopuiau 11,2 1 yriekucioro rasza. Paccunrats maccy

00pa3oBaBILICHCS CONMH
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