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IHosicHUTEABHAA 3aIIUCKA

PaGouas nporpamma 1o XuMuu Ha ypoBEHb OCHOBHOT'O 00I1I€r0 00pa3oBaHUs IS
oOyuaroruxcst 8—9-x knaccoB Aua- ByknHCKoM MHHOBaIMOHHOM HIKOJBI KBIprbI3cKO-
VY36ekckoro MexayHnapoaHoro yausepceurera uM. b. CoibikoBa Kbeipreizckoit
PecnyOnuku pazpaborana B COOTBETCTBUU C TPEOOBAHUSAMU:

e ®depepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pazoBaHuU B
Poccuiickoit @enepanumy;

e npukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O06 yTBepkIeHHH
(enepaabHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOIO CTaHIapPTa OCHOBHOI'O
o01rero 00pa3oBaHUs;

e npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBepk1eHUN
denepanbHOl 00pa30BaTEIHLHON MPOTPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs»;

e npukaza MunnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxaennn [lopsiaka

OpraHu3alK U OCYILECTBICHUS 00pa30BaTEIbHON AEATEIBHOCTH IO OCHOBHBIM
0011eo0pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM MTPOrpaMMaM
Ha4yaJIbHOTO 00I1[ero, OCHOBHOTO OOILEro U CPEeAHEro oo1ero 00pa3oBaHus»;

Konuenuuu npenogaBanus yd4eOHOTro npeaMeTa « XuMHs»;

o KoHIenuu 3K0JIOTHYECKOro 00pa3oBaHus B CHCTEME 0011ero 00pa3oBaHUs;

® y4yeOHOrO IJIaHa OCHOBHOTO OOIIEro 00pa30BaHusl, YTBEPKIECHHOTO PHUKA30M
«Aumna- Bykunckoi naroBannorHO#M mkoms 0T 01.09.2023 Ne 57 «O6
YTBEP)KJICHUN OCHOBHBIX 0Opa3oBatenbHbix mporpamm HOO, OO0, COOy;

® (enepanpHON paboueil MPOrpaMMsl O yUEOHOMY MPEIMETY « XUMUSD».

Pabouas nmporpaMMa opreHTHpPOBaHAa Ha IEJIEBbIC MPUOPUTETHI, CHOPMYITUPOBAHHBIE B
denepanpHON paboyeii mporpaMme BOCIIUTAHUS U B padodei MporpaMMe BOCITUTAHUS
Auna- ByKuHCKOM MHHOBAIIMOHHOM IIKOJIBI.

[Tporpamma 1o XuMHUK Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI COCTABIEHA HA OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero obpazosanusi, npenctasieHHbIX B PT'OC OO0, a Takxke Ha OCHOBE (hepepabHON
paboueil mporpaMMbl BOCIIUTaHUS U C YYE€TOM KOHLIEIIIIUH MTPEroiaBaHus yueOHOro
npeaMera « XUMus» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoit @enepaunu.

[TporpaMmMa 1o XMMHUM JTaeT MPEACTABICHUE O IENSIX, OOIICH CTpaTeruu 00ydeHus,
BOCITUTAHUS M PAa3BUTHUs OOYyUYAIOMIUXCS CPEACTBAMH YISOHOTO MPEAMETa, YCTAaHABIUBACT
00s13aTeNIbHOE MIPEIMETHOE COEPIKAHNE, TPETyCMaTpUBACT PACIIpeieIeHHe ero 10 KilaccaM
U CTPYKTYPUPOBAHHUE 110 pa3jiesiaM U TeMaM MPOrpaMMbl I10 XUMHU, ONIPEACIISET
KOJIMYCCTBCHHLIC N KAYCCTBCHHBIC XaPAKTCPUCTUKHN COACPKaHUA, PECKOMCHAYCMYIO
HOCJICIOBATEIIbHOCTD H3yUYCHHUS] XUMHHU C YYETOM MEKIIPESAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHKH Y4eOHOT0 Ipolecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaroIuXCs, ONpeesseT
BO3MOXKHOCTH TIpeIMETa JJIsl pean3aiuy TpeOOBaHU K pe3y/ibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBI Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa3oBaHus, a TaKKe
TpeOOBaHMH K pe3ysbTaTaM 00yYeHHs] XMMHU Ha YPOBHE LIENIei N3yYeHHUs IpeMeTa 1
OCHOBHBIX BHIOB y4eOHO-IT03HABATEIBHOMN EITEILHOCTH 00yYaromerocst 0 OCBOCHUIO
yueOHOTo cofiep KaHusl.



3HaHME XUMHH CIYKUT OCHOBOM JUIsl POPMHUPOBaHMSI MUPOBO33PEHMS 00yUYaroIEerocs, ero
NpeACTaBICHUN O MaTepUaIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIE
XUMUEH TIPEICTABICHNS O B3aUMOMPEBPAILICHUSIX YHEPTUU U 00 SBOIOIMU BEIIECTB B
IPUPOJE, O MYTAX PelIeHUs N00aIbHBIX TPOOIEM YCTOWYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, SHEPreTUYECKOM, MUIIEBON M SKOJIOTUYECKON OE€30MacHOCTH, podiieM
3paBOOXPAHEHUS.

I/ISY‘ICHI/IC XUMHU:

® CroCOOCTBYET pean3alui BO3SMOXKHOCTEH Il CAMOPA3BUTHS U
dbopMHUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ O0IIeH 1 (PYyHKIIMOHATBHOU
IPaMOTHOCTH;

® BHOCHT BKJaJ B (GOPMHUPOBAHNE MBILUICHUS U TBOPUYECKUX CITIOCOOHOCTEMH
00y4aronInxcs, HABBIKOB HX CAMOCTOSITEIILHOM Yy4eOHOU e TEIbHOCTH,
SKCMEPUMEHTAJILHBIX M UCCIIEI0BATEIbCKUX YMEHHH, HEOOXOTUMBIX KaK B
MOBCETHEBHOM JKU3HH, TaK U B IPO(HECCUOHAITBHON IeATEehbHOCTH;

® 3HAKOMHT CO CIelU(UKON HaydYHOTO MBILUICHHUS, 3aKJIaJIbIBa€T OCHOBHI
I[EJIOCTHOTO B3MJISA/Ia HA €IUHCTBO IPUPOJIBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
9TaroM B
(hOpMUPOBAHUY €CTCCTBCHHO-HAYYHON rPAaMOTHOCTH O0YUaIOITUXCST;

® CrocoOCTByeT (OPMHUPOBAHHIO [ICHHOCTHOTO OTHOIICHUS K
€CTEeCTBEHHO-HAayYHBIM 3HAHUSM, K IPUPOJIE, K UETIOBEKY, BHOCHUT CBOIl BKJIa/]l B
IKOJIOTHYECKOe 00pa3zoBaHue 00yUYaIOINXCS.

JlaHHbIe HanpaBiIeHUs B 00yUYE€HUU XUMUU 00€eCIeurnBatoTCs CrienupuKoi conepkanus
yueOHOro mpeaMeTa, KOTOPBIH ABISIETCS MeJarornuecky aaTHPOBAHHBIM OTPaKeHUEM
0a30BOI HayKU XUMUHU Ha OIPE/ICTICHHOM 3TaIle €€ Pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUsl OPUEHTHPOBAH Ha OCBOCHUE
00y4arolMMHCS CUCTEMBI IEPBOHAYAIILHBIX TOHATUI XUMHH, OCHOB HEOPIaHUYECKON XUMHUHU
Y HEKOTOPBIX OTJECJIbHBIX 3HAYMMbIX OHATHH OpraHUYeCcKON XUMHH.

CtpykTypa copepkaHus MporpaMMbl IO XUMUU C(POPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxoza K ee usydeHuto. CopepikaHue CKIIabIBAETCS U3 CUCTEMBI TIOHATHH 0 XUMUYECKOM
ANIEMEHTE M BELIECTBE U CUCTEMbI IIOHATHH 0 XUMHYECKOH peakiun. O6e 3TH CUCTEMBI
CTPYKTYpPHO OPIaHU30BAHBI 110 IPUHLHUITY OCIEI0BATEIILHOTO Pa3BUTUS 3HAHUI HA OCHOBE
TEOPETUYECKUX MPEACTABICHUI PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepuogmueckoro 3axkona JI.1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;
YUYEHHUSI O CTPOCHHUH aTOMa U XMMHYECKOM CBSI3U;

MIPEACTABICHUH 00 3JIEKTPOIMTUYECKON AUCCOIMAIIMH BEIICCTB B PACTBOPAX.

Teopernueckue 3HaHUSA PaCCMaTPUBAIOTCS HA OCHOBE AIMIIMPUYECKU NOTYUYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIE0BATENBHO OT OHOTO YPOBHS K JPyroMy,
BBINOJIHSSL (PYHKIIUN OOBSICHEHUS M TPOrHO3UPOBAHUS CBOWCTB, CTPOECHUS U BO3SMOKHOCTEH
IIPAKTUYECKOTO IPUMEHEHMS U ITOJIyYEHUS U3y4aeMBbIX BEILECTB.

OcBoeHnue nporpamMmsl 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO NTPEICTABICHUS O
XUMUYECKOM COCTABIIAIONIEN HAyYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IIPUPOLBL,
LIEHHOCTHOI'O OTHOIIEHUS K HAyYHOMY 3HAHHUIO U METOAAM ITO3HaHUsA B Hayke. M3ydeHue



XMMUU TIPOUCXONT C TIPUBIICUEHUEM 3HAHUH U3 paHee N3YUCHHBIX YIeOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacee» u «®Pusnka. 7 knacey.

[Tpu n3yyeHnn XUMUU NPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XUMHUYECKON HAYKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK
OZIHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIBTYphl. 3aJja4a y4eOHOro MpeIMeTa COCTOUT B
(hOopMHPOBAHUH CUCTEMBI XUMHUECKUAX 3HAHUN — BaXHEUIINX (PAKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHHH, JOCTYIHBIX 00001IeHUH MUPOBO33PEHUYECKOTO XapaKkTepa,
S3bIKAa HAyKH, B IPUOOILEHNU K HAyYHbIM METO/IaM MO3HAHUsI PU U3yYEHUH BEILECTB U
XMMUYECKUX peakuuii, B GOpMUPOBAHUU U pa3BUTHH [TO3HABATEIIBHBIX YMEHUN U UX
NPUMEHEHU! B y4eOHO-TI03HABATEILHON M Y4eOHO-HCCIIeI0BATENLCKOM 1A TEILHOCTH,
OCBOEHHH ITPaBUJI 0€30MaCHOTO OOPAIIEHUs C BELIECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipu u3yyeHnn XMMUHN Ha yPOBHE OCHOBHOTO 00111ero 00pa30BaHusl BaXKHOE 3HAYCHHE
npuoOpenu Takue e, Kak:

e (JopMHUpOBaHUE WUHTEIUIEKTYyaJIbHO PAa3BUTON JTMYHOCTH, TOTOBOM K
caM000pa30BaHuUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHUH,
CIOCOOHOM aAanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KH3HH;

® HAapPaBJICHHOCTh 0OYyUYEHHs HA CUCTEMATUUECKOE IPUOOIIeHNE 00ydarOLINXCsl K
CaMOCTOSITEJIbHOM M03HABATEIbHOM AEATEIbHOCTH, HAyYHBIM METO/IaM IIO3HAHMS,
(GOopMUPYIOLIMM MOTUBAILIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

® o0OecreveHne yCIOBUH, CTIOCOOCTBYIONTUX MPUOOPETEHUIO 00YUYaIOIIIUMHCS
OTIbITA Pa3HOOOPA3HOH IEATENFHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KITFOUEBbIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIUH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JJISI
Pa3TUYHBIX BUJIOB JIEATEIHHOCTH;

e (opMupoBaHue o0mIel GyHKIIMOHATBEHON U €CTeCTBEHHO-HAYYHON T'PAaMOTHOCTH, B
TOM YHCJI€ YMEHUHN OOBSICHITH U OLICHUBATH SIBJIEHUSI OKPYXKAIOIIEro MUpa,
UCTIOJIb3Ys 3HAHUS U OTIBIT, TOJIYYECHHBIE MPU U3yUYEHUU XUMUH, IPUMEHSTh UX MIPH
pereHnn mpoodaeM B OBCEAHEBHOM KU3HHU U TPYAOBOU ACSITEIHHOCTH;

e (opmupoBaHHUEe y 00yUarOMUXCs TYMAHUCTHUECKUX OTHOILICHHM, TOHUMAHUS
LEHHOCTHU XUMHUYECKUX 3HaHUMU JJIs BBIpaOOTKH SKOJIOTHYECKH 11eJIeco00pa3HOro
NIOBEZICHNUS B OBITY U TPYAOBOW AEATEIBHOCTH B LENISIX COXPAHEHHSI CBOETO
310pPOBbs M OKPYKArOLIEH IPUPOTHOM CPEJIbI;

® pa3BUTHE MOTHUBAIMH K 00yUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIHMTAHHUIO HA OCHOBE YCBOCHHUS OOII€UEI0BEYECKHUX [IEHHOCTEH,
TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY POl U HAIIPAaBIEHHOCTH JalbHENUIIETO
oOyueHwus.

O6miee uyncIo YacoB, OTBEJICHHBIX VISl U3YYCHHS XUMHUH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus, coctaBiser 136 yacoB: B 8-M kinacce — 68 yacos (2 yaca B Hezlen), B 9-m
KJ1acce — 68 gacoB (2 yaca B HE/ICIIO).

I[J'[i[ peaJ’II/ISaHI/II/I HpOFpaMMI)I I/ICHOJ’II)?;YIOTCH y‘-Ie6HI/IKI/I, [[OHYHICHHLIC K UCITIOJIB30BAHHUIO
[PY peau3alii KMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTe/IbHBIX POrpaMM
HavaJhHOTO 00IIET0, OCHOBHOTO OOIIETo, CPEAHETO 00IIEro 00pa3oBaHus OpraHU3AIHSIMH,
OCYIIECTBISIONIMMHU 00pa30BaTe/IbHYIO AEATEIBHOCTD, MPHUKa30M MHUHIIPOCBEIICHHUS OT
21.09.2022 Ne 858:



o Xuwmus, 8 kinacc/ 'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A., AO
«3narensctBo "l[IpocBemenne»;

o Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Crankos C.A., AO
«3narensctBo "[IpocBemienue».

DneKTpOHHBIE 00pa30BaTeIbHbIE PECYPCHI, JOMYILICHHBIE K HCTIOIb30BAaHUIO NIPH pean3aliu
HMMEIOLIUX FOCYAAPCTBEHHYIO aKKpeIUTalUI0 00pa30oBaTeIbHbIX IPOrpaMM Ha4aJIbHOTO
00111er0, OCHOBHOTO O0IIIEro, CpeHEro o011Iero oopa3oBanus Npuka3zoM MUHIIPOCBELICHUS
ot 04.10.2023 Ne 738:

Xumus, 8 kitace, PI'AOY MAI10 «Akanemust Munnpocsemienust Poccuny;
Xumus, 9 kinace, PI'AOY [AI10 «Akanemus Munnpocsemenust Poccuny;
DNeKTpOHHBIN 00pa3oBaTeNbHbIN pecypc «/lomamraue 3aganus. OCHOBHOE
obmiee oopazoBanue. Xumus», 8—9 knacc, AO «U3narensctBo "[IpocBemenue"»;
e Tpenaxep «Ob6nako 3HaHUNY». Xumus. 8 kimacc, OO0 «DPuzukon Jlady;

e Poccuiickas snekTpoHHas mkoia. Xumus https://resh.edu.ru/subject/29/.

Coaepkanue y4eOHOIo nmpeamera

wr
8-1 KJ1ace
HepBonaqaﬂbnme XUMHUUYECKHUE NMOHATUA

[Ipenmer xumuu. Posib XMMHUM B )KU3HU YeoBeKa. XUMHUS B CUCTEME HayK. Tela U BemecTna.
®u3nYeCcKue CBOMCTBA BEIIECTB. ArperarHoe cocTosinue Bemects. [loHsTHE 0 MeTomax
nmo3HaHus B XuMUU. YucTele BemecTBa U cMecu. CrocoObl pa3aeneHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 1€MEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
U CJIOXHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckas popmyina. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocrasa BemecTs. OTHOCHTEIbHAS aTOMHas Macca. OTHOCUTENIBHAs MOJIEKYJIIPHAsL Macca.
MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTA B COCUHEHUU.

KonunuectBo Bemectsa. Monb. MossipHast macca. B3auMoCBsI3b KOJIMYECTBA, MAaCChl U YUCa
CTPYKTYPHBIX €IMHHMI] BeIIecTBa. PacueTsl mo ¢popMysiaM XMMUYECKUX COSTMHEHUH.

duznueckue U XUMHUYECKUE SIBJICHUS. XUMHUECKasl Peakiysl U €€ MPU3HaKU. 3aKOH
COXpaHEHUs Macchl BElIeCTB. XUMUYECKHUEe ypaBHeHUs. Kinaccudukaims XuMu4ecKkux
peaxuii (CoeAMHEHMs, Pa3JIOKEeHUs, 3aMeILeHHsI, 0OMEHa).

XuMHYEeCKHH IKCIIEPUMEHT:

3HAKOMCTBO C XUMUYECKON NIOCYI0M, IpaBujiaMu pabOThI B JaOOpaTopuu U npueMamMu
oOparieHus ¢ 1abopaTopHbIM 000pPYIOBaHHEM, U3yUEHHUE U ONUCaHUe (PU3NUECKUX CBOUCTB
00pa3110B HEOPraHNUECKUX BEIECTB, HAOMIOACHUE (hpr3ndecKuX (TJIaBJICHUE BOCKA, TassHUE
JbJ1a, pacCTUpaHUE caxapa B CTYIKe, KHIICHUE U KOHJIEHCALUs BOJIbl) U XUMUYECKHUX (TOpeHue



CBEYH, MMPOKAJTUBAHNE METHOMN MPOBOJIOKH, B3aUMOJICCTBUE MeJia C KUCJIOTOW) SIBJICHUI,
HaOII0ZIeHNE U OMMCAaHUE IPU3HAKOB MPOTEKAHHUsI XUMUYECKUX PEAKIM (pa3iokeHue
caxapa, B3aUMOJICIICTBHE CEPHON KUCIIOTHI C XJIOPUJOM Oapus, pa3iiokeHUue THIPOKCUAA
menu (II) mpu HarpeBanuu, B3auMoJieiicTBHE kene3a ¢ pactBopoM conu menu (I1), nzyuenue
CIOCOOOB pa3zesieHusl CMECEH: C MOMOIIBI0 MarHUTa, (UIBTPOBAHNE, BBITAPUBAHUE,
TUCTUILIALMSL, XpoMarorpadus, IpoBeJeHHe OYMCTKH OBAPEHHOM COJM, HAaOMoAeHNE U
ONMCaHUE PE3yIbTATOB IIPOBEICHNUS ONbITA, HIITIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACCHI,
CO3JJaHMEe MOZIeIe MOJIeKY (IapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech ra3oB. Cocras Bo3myxa. Kucimopon — 31eMeHT U TpoCcToe BEIIeCTBO.
Haxoxnenue kucioposa B npupose, Gu3ndeckue 1 XMMHYECKHe CBOHCTBA (peakIuu
ropenus). Oxcunpl. [Ipumenenue kucinopona. CriocoOsl MoyuyeHus: KUCIopoa B
nabopaTopuu U MpoMbIITIeHHOCTH. KpyroBopot kucinopozaa B npupone. O30H —
aJUTOTPOITHAs MOAN(HUKALNS KHUCIOPO/Ia.

TennoBoit 3 peKT XUMUYECKON peaKuu, TEPMOXUMUUYECKHE YPAaBHEHNUS, IK30- U
SHAOTEPMUYECKNE PEAKIMH. TOIUINBO: YIOlIb U METaH. 3arps3HEHUE BO3yXa, YCUIICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CJIOSI.

Bonopon — anement u npocroe BemecTBo. Haxoxxaenue Bogopona B mpupose, Gu3sHuecKue u
XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOkI MmoyyeHus. Kucnorsl u conu.

MonspHblii 00beM ra3oB. PacueTsl 1o XUMHUECKUM YPaBHEHUSIM.

dusnueckue cBOMCTBa BOAbl. Bona kak pactBopurens. PactBopsl. HackleHHbIE 1
HEHACBIIIEHHbIE PaCTBOPHI. PAacCTBOPUMOCTH BELIECTB B BOZE. MaccoBast 10151 BEIIECTBA B
pacTtBope. XUMHUUYECKHE CBOICTBa BOsibl. OcHOBaHMs. Posib pacTBOPOB B MIPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Bojisl B ipupoie. 3arpsi3HeHUE TPUPOIHbIX BoA. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukarnus Heopranndeckux coeaunenunin. Oxcunpl. Kimaccupukanmsi OKCHI0B:
coneoOpasytoiue (0OCHOBHBIC, KUCIIOTHBIC, aM(pOTEPHBIE) U HeCcoleoOpa3yroIue.
Homenknarypa okcunoB. @u3nueckne 1 XUMHYECKUE CBOICTBa OKCHIOB. [lomyuenue
OKCHUJIOB.

OcHoBanus. Knaccudukarus OCHOBaHUI: IIEJI0YH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuid. @U3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lonyuenue

OCHOBaHUMU.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kucior. @u3nyeckrue 1 XUMHYECKHe
cBoricTBa KUCIOT. Py aktuBHOCTH MeTtaiuioB H.H. beketoBa. [lonyuenue Kucior.

Comu. Homenkiarypa cosneid. @uznueckue U XMMHYEeCKUe cBoMcTBa coieid. [lomyduenue
COJIEH.

I'eneTnueckas cBI3b MCXKAY KJIaCCaMH HECOPraHNYCCKUX COCIUHEHMH.

XUMHYECKHH IKCIIEPUMEHT:



Ka4eCTBCHHOE OIPEJIeTICHUE COIEPIKaHUS KHCIIOpOo/Ia B BO3IyXe, MOIYICHHE, COOMpaHHE,
pacrno3HaBaHHE U U3yUEHHUE CBOWCTB KUCIOPOa, HAOMIOACHNE B3aNMOACHCTBUS BEIIECTB C
KHCJIOPOZIOM U YCJIOBHSI BOSHUKHOBEHHS M MIPEKpaIlleHHs ropeHus (1okapa), O3HaKOMJIEHHE
¢ o0pa3iamMu OKCHIOB U OMKCAaHUE UX CBOICTB, MONy4YeHUE, COOMpaHUe, paclioO3HaBaHUE U
M3y4YeHUE CBOICTB BOIOpOa (ropeHune), B3auMoeicTBrue Bogopoaa ¢ okcuaom mean (1)
(BO3MOXKHO MCTIONIB30BAHKUE BUIEOMaTepUasoB), HaOMOaeHEe 00pas3iioB BEIIECTB
KOJTMYECTBOM | MOJTb, ICCIIEIOBAHUE OCOOCHHOCTEH pACTBOPEHUS BEIICCTB C PA3TMYHOM
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MacCOBOM J0€H
PacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C METAJNIaMU (HATPUEM M KaJIbI[UEM)
(BO3MOXKHO MCTIOIB30BAHKUE BUICOMATEPUAIIOB), HCCIEAOBaHNE 00PA3I[0B HEOPTraHMUECKIX
BEILIECTB PA3JIMUHBIX KJIACCOB, HAOMIOIEHUE U3MEHEHUSI OKPACKU UHIMKATOPOB B pACTBOPax
KHCIIOT U I1eJIouei, n3ydeHnue B3aumoenctBus okcuna meau (I1) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C METAJUIAMHU, PEaKIIMi HEUTpau3aliu, MOTy4YeHuEe HEPACTBOPUMBIX
OCHOBAaHUH, BBITECHEHUE OJJHOTO METalJIa JPYTUM U3 PacTBOPa COJIU, PEIICHHE
3KCHEPUMEHTAIBHBIX 33/1a4 110 TeMe « BakHeuIme Kiiacchl HEOPraHUYECKUX COCAUHEHUIN.

IMepuonnyecknii 3akon u Ilepuoguyeckas cucrema xummueckux daemenTos ..
MenpeneeBa. CTpoeHue aToMoB. XUMHU4eckas cBsi3b. OKMCIANTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIMHU

HepBbIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHUYECKHUX dJIEMEHTOB. IloHsTHE 0 rpynmnax CXOAHbIX
OJICMCHTOB (HICJ'IO‘IHI)IG 1 IICJIOYHO3CMCEIIbHBIC METAJJIbI, I'aJIOTCHBI, HHCPTHBLIC ra31)1).
BHGMGHTH, KOTOPbIC o6pa3y10T aM(I)OTCprIe OKCHUJbI U THAPOKCHUIBI.

IIepunonnueckuit 3akoH. [lepuonnueckas cucreMa XMMHUYECKUX d1eMeHToB J1.1.
MenneneeBa. Koporkonepuoanas u amuHHonepuoaHas Gopmsl [lepruonnyeckoil CUCTEMBI
xumuyeckux wemeHToB [[. M. Menneneesa. [lepuons! u rpynmnsl. @U3NYECKUN CMBICIT
IIOPSIIKOBOIO HOMEPA, HOMEPOB IIEPHOAA U I'PYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aroMHbIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHue 3IEKTPOHHBIX
o0oouek atoMoB TiepBhIX 20 xuMuyeckux anemeHToB [lepuoanueckoit cucremsr J[. 1.
MenpneneeBa. XapakKTepUCTUKA XUMUYECKOTO AIEMEHTA MO €r0 MOJIOKEHUIO B
[Tepuognueckoii cucreme J1.1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHU pajuyca aTOMOB XUMHWYCCKHX 3JIEMCHTOB, MCTAJUIMYCCKUX U
HEMETAUINYECKHUX CBOMCTB I10 T'pyniiaM 1 nepuoaam.

3nauenue [lepuonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMUYECKHUX DJIEMEHTOB ISt
pa3BUTHS HayKu U nipakTuku. .M. MeHnaeneeB — yueHbId U TpaXKJaHuH.

Xumuueckas cBs3b. KoBasieHTHas (MOJIsIpHAs U HETIOJISIPHAs) CBSI3b.
ONeKTPOOTPHULIATENILHOCTh XUMUYECKHX 3J1€MEHTOB. MlOHHast CBA3b.

Crenens okucineHus. OKUCINTEIIFHO-BOCCTAHOBUTEILHBIC p€aKuru. Hpoueccm OKHCJICHHUA U
BoccTaHoBIIeHUS. OKUCIUTEIIN U BOCCTAHOBHUTCIIH.

XuMHYeCKHH IKCIIEPUMEHT:



u3ydeHue o0pasoB BEIIEeCTB METAJUIOB U HEMETAJUIOB, B3aUMO/ICHCTBIE THAPOKCHIA [INHKA
C pacTBOpaMU KHCJIOT U LIEJI0YEH, IIPOBEAEHUE ONBITOB, WILIIOCTPUPYIOLIUX IPUMEPBI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKluii (TopeHue, peakliuy pa3ioKeHus, COSTUHEHMS).

Me)l(l'lpe}f[METHble CBAA3H

Peanuzanus MexxnpeIMEeTHBIX CBS3€H MPU M3YYEHUH XUMHH B 8-M KJIaCCE OCYILECTBISAETCS
Yyepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSITHH,
SIBJISIFOILMXCS CUCTEMHBIMU IS OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

O6H_II/Ie CCTCCTBCHHO-HAYYHBIC ITOHATHA: Hay‘lHBIﬁ (1)aKT, T'AIoTe3a, TCOpHs, 3dKOH, aHAJIN3,
CHUHTC3, Knaccn(bmcauml, NepUOoANYHOCTD, Ha6JIIOI[eHI/I€, SKCIICPUMCHT, MOACIINPOBAHUC,
HU3MCPCHHUC, MOACIIb, ABJICHHUC.

dwusuka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU], U30TOIIbI,
PaIMOaKTUBHOCTH, MOJICKYJIA, SJICKTPHISCKHM 3apsi], BEIIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHHE BEILIECTBA, a3, ((U3MUECKHe BETUYUHBI, SIUHHUIIBI U3MEPEHUS, KOCMOC, TUTAHETHI,
3Be3ab1, CoNHIIE.

buonorus: ¢orocunres, nprxanue, buocdepa.

I'eorpadust: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE MOPO/Ib, TOJIE3HbIE HCKOMIAEMBbIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

9-u KJaace
BellIeCTBO U XUMHNUYECKadA peakuuﬂ

[Tepuognueckuii 3akoH. [lepuonnueckas cucteMa XumMu4eckux snemeHTon .M.
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XUMHUECKUX
3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KaIusl, KAIbIUA U UX COCIUHEHUI B COOTBETCTBUU C
IIOJIOKEHHUEM JJIEMEHTOB B [leproanueckoil CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMUYECKON CBSI3U. THUIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTALINYECKON PELIETKN U BUAA XUMUYECKOU
CBS3HU.

Kinaccudukanus u HOMeHKIIaTypa HEOPraHUIECKUX BEIIECTB. XMMUYECKHE CBOWCTBA
BCIICCTB, OTHOCAIIUXCA K PAa3JIMYHBIM KJIaCCaM HCOPTaHUYCCKUX COGIIHHGHHfI, TCHETNYCCKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Krnaccudukanus XuMuueckux peakiuii no pa3inyHbIM IpU3HaKaMm (110 YHUCITY U COCTaBy
YUYaCTBYIOIIUX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3P (EKTY, 10 U3MEHEHHIO CTEIIeHEH
OKHCJIEHUSI XMMUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, 110 YYaCTHIO KaTajln3aropa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[Tonstue o ckopoctu xumMuyeckoi peakiuu. [TonsiTue 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMUYECKHUX peakuusxX. [IoHsTHe 0 TOMOTeHHBIX U TeTepOoreHHbIX peakiusx. [lousarue o



karanuse. [loHsaTre 0 XuMHU4IeCKOM PaBHOBECHHU. CDaKTOPI)I, BJIMAIOIIUEC HA CKOPOCTH
XUMHYECKOU pCaKkru U MOJIOKCHHUEC XUMHUYCCKOI'O paBHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTEIbHbIE PEAKIMH, STICKTPOHHBIN OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENbHOU peakiuu. CocTaBlieHuE YpaBHEHUI
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C UCIIOIB30BAHUEM METOAA JIEKTPOHHOIO
Oananca.

TeOpI/IH BHGKTpOHHTI/I‘ICCKOﬁ Jucconuanuu. SHCKTpOJ'II/ITBI W HCIJICKTPOJIMTEI. KaTI/IOHLI,
aHHUOHBI. MexaHu3M Jucconuanrn BEUICCTB € Pa3JIMYHbBIMA BHIaMU XHUMHYSCKON CBSI3M.
CreneHb Jucconuanuu. CunbHbIE U c1a0bIe OJICKTPOJIUTHI.

Peakiun noHHoro oOMeHa. YciaoBUs IPOTEKaHUs peakluii HOHHOTo 0OMeHa, OJIHbIE U
COKpalllCHHbIE HOHHbIE ypaBHEHUsI peakuuid. CBOMCTBa KUCIIOT, OCHOBAHUM U COJIEH B CBETE
IpeACTaBIeHU 00 MEKTPOIUTHYECKOH qucconanuu. KauecTBeHHbIE peakui Ha HOHBI.
[TonsiTe 0 ruapoNIU3€e CONEN.

XuMHYeCKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJEIIIMU KPUCTAITIMUECKUX PEILIETOK HEOPraHMUECKUX BELIECTB —
METaJUIOB M HeMeTaIIoB (Tpadura 1 aamasa), CIIOKHBIX BEIIEeCTB (XJI0puaa HaTpus),
HCCIIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM PeaKkIMy OT BO3IEHCTBUS Pa3IMUHbIX
(baxTOpOB, HCCIIEAOBAHUE NIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IPOIEcca
JMCCOLMALIUK KUCIIOT, 1eJIoueH U conel (BO3MOXKHO UCIIOJIb30BaHUE BUAEOMATEPUAIIOB),
IIPOBEJICHUE ONBITOB, UJUTFOCTPUPYIOLIUX IPU3HAKU ITPOTEKAHUS PEAKIMi HOHHOrO oOMeHa
(obpa3oBaHue ocajika, BblJIelIEHUE ra3a, 00pa3oBaHuE BOJIbI), ONIBITOB, WIITFOCTPUPYIOIUX
IIPUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHHE, PEAKIIUHN PA3IOKEHMS,
COEMHEHUs ), PACIIO3HABAHUE HEOPIaHNYECKHUX BEILIECTB C MOMOILBIO KaueCTBEHHbIX
peaKuHﬁ Ha MOHBI, pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4.

HemeTanuabl 1 MX coeTUHEHUS

OOu1ast xapakTepucTUKa rajgoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIICHU
okucneHusa. CTpoeHue U (pu3nuecKkrue CBOMCTBA IPOCTHIX BELIECTB — FaJION€HOB.
XHMMHUYECKHE CBOMCTBA HAa IPUMEpPE XJlopa (B3aUMOAECHCTBHE ¢ METAJNIaMU, HEMETAJUIAMH,
IeJI0YaMHu).

Xnoposoaopoa. ConsiHast KUCJIOTa, XUMHUYECKHE CBOMCTBA, I10JIy4€HNE, IPUMEHEHUE.
JlelicTBrE XJ10pa U XJIOPOBOJAOPOAA HA OPraHU3M 4YelloBeKa. BaxkHelmme XJI0puabl 1 X
HaXOXKIEHHUE B IPUPOJIE.

OOm1as xapakTepucTuka 3eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHH okuciaeHus. CTpoeHne U pU3n4ecKkue CBOMCTBA IPOCTHIX BELIECTB —
KHCJIOPOJia U Cepbl. AJUIOTPOITHBIE MOAU(DUKALIUN KHCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBoIOpo1, CTpoeHue, (GU3NIECKUE U XUMUYECKHe CBOMCTBA. OKCUIBI CEPBI KaK
MPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa, PU3HMUECKUEe U XUMUYECKUE CBOICTBA
(obmmuMe Kak mpencTaBUTeNs Kilacca KMCIOT U cienuduueckie). XuMUUeCKUe peakiui,
JIeKalIre B OCHOBE MTPOMBIIIJIEHHOTO CII0Cc00a MOMy4YeHus! CepHOU KUCIOThI. [IpuMenenue
cepHolt KucioThl. Cou CEpHOM KUCIIOTHI, KaU€CTBEHHAs PEAKIUs Ha CylIb(paT-uoH.
Haxoxnenue cepbl 1 €€ COEIMHEHNN B IPpUPOAE. XUMUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH
Cpezbl COeIMHEHUAMU Ccepbl (KUCIOTHBIE AOXK/IH, 3arps3HEHUE BO3AyXa U BOJLOEMOB),
CTOCOOBI €ro MpeI0TBPAILICHHS.



OO61as xapakTepucTuka 3eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHCIEHHS. A30T, pacClipoOCTpaHeHHe B IpUpoJE, prusndeckue u
XxuMHueckue cporctBa. Kpyrosopor azora B mpupoje. AMMHaK, ero (u3nuecKue u
XMMHUYECKHE CBOMCTBA, MoyuyeHue U npumenenue. Con aMMOHMS, UX (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha MOHbl aMMOHMSI. A30THast
KHCJIOTa, ee MojlyuyeHune, GU3n4ecKre 1 XuMHUUecKrue CBOMCTBa (001I1e KaK MpeiCTaBUTeNs
KJ1acca KUCIIOT U crnennpudeckue). Mcrnonp30BaHne HUTPATOB U COJNICH aMMOHHSI B Ka9€CTBE
MUHEpabHBIX Y100peHni. XUMUUECKOe 3arps3HEHUE OKPY>KaIOLIeH cpelibl COeAMHEHUSMU
a30Ta (KUCIOTHBIE JJOXK/IU, 3arpsA3HEHHE BO3yXa, IOUBbI U BO10oeMOB). Pocdop,
aJI0TponHble MoguduKkanmu pocdopa, Gpuzndeckre U XuMudeckue cBorcTBa. OKcun
docdopa (V) u dhochopras kucnora, Gu3HIECKHe U XUMHIECKHE CBOMCTBA,

noiydenue. Mcnonb3zoBanue GpocdaToB B KauecTBe MUHEPAIbHBIX YIOOpEHUH.

O6mas xapakrepuctuka aneMeHToB [VA-rpymnmnel. OcoOeHHOCTH CTPOCHUS aTOMOB,
XapaKTepHBIE CTENICHH OKUCICHHS. YTIIEPO, aJUIOTPOITHBIE MoAN(UKaLNH,
pacnpocTpaHeHue B MpUpoe, PU3NIECKUE U XUMHUYECKUE CBOUCTBA. AcopOIusl.
Kpyrosopot ymepona B npupoze. OKcuipl yriiepoaa, ux pUu3sniyeckue 1 XuMU4ecKue
CBOICTBA, ACMCTBHE HA )KUBBIC OPraHU3MBI, MTOTYYCHHE U IPUMEHEHHE. DKOJIOTHIYECKUE
npoOieMbl, CBI3aHHbIE ¢ OKcuIoM yrepoza (IV), runoresa rmodaibHOTO MOTETUICHUS
KJIUMara, MapHUKOBBIHM 3((eKT. YronbHas KUCIOTa U €€ CONU, UX (U3NYECKHEe U
XMMUYECKHE CBOMCTBA, NMOyuyeHHEe U MpuMeHenue. KauecTBeHHas peakus Ha KapOoHart-
noHbl. Vcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHauanbHBIEC MOHIATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCUHEHUSIX yIliepoaa
(mMeTaH, 3TaH, STUJICH, alleTHJICH, dTAHOJI, TIIUIEPHUH, YKCycHast kuciota). [Ipupogasie
MCTOYHHKH YTJIEBOAOPOAOB (Yrojib, MIPUPOIHBIN ra3, HeTh), MPOAYKTHI UX MepepaboTKu
(6eH3uH), UX POJIBb B OBITY M MPOMBINIIICHHOCTH. [IOHITHE O OMOTOTUYECKU BaXKHBIX
BEIIECTBaX: XKUPaAX, OeNKax, YIIeBoJaX — U UX POJU B )KU3HH yesloBeka. MarepraibHoe
€IMHCTBO OPTAHMUECKUX U HEOPTAHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢pusznueckue u XUMHUYECKHE CBOICTBA, MTOJyUYE€HUE U IPUMEHEHHE.
Coenunenus: KpeMHus B npupoje. O6mue npencrasieHust 06 okeuae kpemuus (IV) u
KpeMHueBoU kuciore. CUIMKaThI, UX UCHOIb30BAHHUE B OBITY, B IPOMBILIIIEHHOCTH.
Baxneiimme cTpouTeabHbIe MaTepHalibl: KEPAMUKA, CTEKII0, IIEMEHT, OETOH, JKeIe300€TOH.
ITpoGiembl 6e30MacHOr0 MCIOIb30BAHUS CTPOUTENIBHBIX MATEPUAJIOB B IOBCEIHEBHOM
KU3HMU.

XMMHUYeCKHI IKCTIEPUMEHT:

u3y4eHre o0pa3oB HEOPraHUUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIIOTHI, IPOBE/ICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MTPU3HAKOB UX MPOTEKAHUS, OTIBITHI,
oTpaxaroiye pu3nyecKre 1 XMMUYECKHE CBOICTBA raJloreHOB U UX COCTUHEHUH (BO3ZMOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPUATIOB), O3HAKOMIICHHE C 00pa3liaMH XJIOPUAOB (TalIOTeHUIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu Cephl U €€ COSAMHEHUIMHU (BO3MOXHO UCIIOJIb30BaHHUE
BUJICOMATEPUAIIOB), HAOMIOCHKE TTpoliecca OOYTIIMBaHMS caxapa Moj IeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI, U3yUYE€HNUE XUMUYECKUX CBOUCTB pa30aBIeHHOM
CEpHOI KUCIIOTHI, MPOBEICHNE KAY€CTBEHHON pPeaklnu Ha Cylb(aT-noH U HaOIIOeHHIE
MpHU3HAaKa ee MPOTEeKaHUs, O3HAKOMJICHHE ¢ (U3NYECKUMHU CBOMCTBaMHU a30Ta, pocdopa u ux
COEAMHEHUH (BO3MOXKHO HCIOIH30BAHUE BHICOMATEPHUAJIOB), 00pa3aMy a30THBIX



dochopHbIX ynoOpeHuid, moydeHue, COONpaHue, paclo3HaBaHUe U U3yUCHHUE CBOMCTB
aMMMaKa, pOBEJIeHNE KaYeCTBEHHBIX peakluii Ha MOH aMMOHMS U pocdar-uoH U U3yyeHHe
IIPU3HAKOB UX NPOTEKAHUsI, B3aNMOIECHCTBUE KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI €
Me/blo (BO3MOYKHO MCIIOJIb30BaHKHE BUEOMATEPUATIOB), U3yUEHHE MOIeNeit
KPHCTAJUTMYECKHUX PELIeTOK anMasa, rpadura, (ymniepena, 03HaKOMIEHHE C IPOIIECCOM
aicopOLIMU PaCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM NPOTHBOrasa,
NOJIy4eHUe, COOMpaHue, paclo3HaBaHUE U U3y4YEHUE CBOMCTB YIIIEKUCIIOTO Ia3a, IPOBEICHHE
KaueCTBEHHBIX PEaKIUi Ha KapOOHAT U CHJIMKAT-UOHBI U U3yYEHHE IPU3HAKOB UX
IIPOTEKAHMs, O3HAKOMJICHUE C IPOAYKIMEN CUIIMKATHOW TPOMBIIUIEHHOCTH, pELICHUE
AKCIEPUMEHTAJIBHBIX 3a1a4 110 TeMe «BaxHellne HeMeTallIbl U UX COCTUHEHUS.

MeTaJljibl M HX COeAMHEHUSA

OO6m1as XxapakTepUCTHKAa XUMUYECKHUX AIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX TIOJIOKEHUS
B [Iepnonnueckoii cucreMe xumMudeckux 3eMeHToB .M. Menneneesa u cTpoeHUsI aTOMOB.
Crpoenue MeTamuioB. MeTamindeckas CBsi3b U METAJUTMYECKasi KpUCTAITUYECKast pelieTKa.
DNEKTPOXUMUYECKUH Psi/l HANIPSKEHUN MeTauioB. Pu3nuecKkue U XMMUYECKHE CBOMCTBA
MeTauioB. OOue crnocoObl nony4eHus MerauioB. [IoHsaTHE 0 KOpPO3UM METAJIIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY W MMPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: mosnoxeHue B [lepuonnueckoit cucreme Xumuiyeckux anemeHton [1.1.
MenneneeBa, CTpOEHHE UX aTOMOB, HAXOXKAEHUE B Ipupoae. Pu3nueckue U XUuMUYECKHe
cBOICTBa (Ha mpumMepe HaTpus U Kaaus). OKCUABI U THAPOKCUIBI HATPUS U KaJIusl.
[IprMmeHeHre WEeTOYHbIX METAIOB U UX COCTUHEHU .

[[lenoyHo3emMenbHBIE METAJUIBI MArHUM U KaJbLHii: TIoJIokeHue B [leproanyueckoii cucteme
xuMuueckux a1eMeHToB (.M. Menaeneesa, CTpo€HHE UX aTOMOB, HAX0XKJAECHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKIE CBOMCTBA MarHUs M KaJIbIsg. BaxkHele coeInHeHNsT KaTbITHs
(okcua, THAPOKCH, COJH). JKeCTKOCTh BOBI U CIIOCOOBI €€ YCTPaHEHUSI.

Amomunuii: nonoxkenue B [lepuonnueckoit cucteme XuMu4eckux sneMentoB J1.1.
MenpeneeBa, CTpoO€HUE aToMa, HaXOKAeHUE B mpupojae. uznueckre 1 XUMUYECKUE
CBOICTBa aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHA W THAPOKCH/IA ATFOMHHHS.

Keneso: nonoxenue B [lepruoguueckoii cucteMe xumMmuueckux 3neMenToB .M. Menaeneesa,
CTpOEHHUE aToMa, HaXOXkIeHue B pupoje. Puznyeckue u XUMUYECKHUE CBOMCTBA XkKelle3a.
Oxkcunpl, ruapokcuibl ¥ conu xenesa (II) u xenesza (I11), ux cocras, cBONWCTBA U MOJIyYSHHE.

XUMHUYeCKH IKCTIEPUMEHT:

O3HaKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CIUIaBOB, UX (PM3MUECKUMH CBONCTBAMH, U3yUECHUE
PE3yJIbTaTOB KOPPO3UH METAILIOB (BO3MOXKHO UCIOJIb30BAHUE BUICOMATEPHAIIOB),
0CcoOEHHOCTE! B3aUMOJICHCTBHS OKCH/Ia KAJIBIIMS M HATPHUS C BOIOH (BO3MOKHO
HCIIOJIb30BaHUE BU/IEOMATEPHUAIIOB), CCIIEOBAHUE CBOIMCTB JKE€CTKOM BOJIBI, ITpoliecca
TOpEHHUs Kelle3a B KUCIopo/ie (BO3MOKHO UCTIOIb30BaHUE BUIEOMAaTEPHUAIIOB), TPU3HAKOB
MPOTCKAaHUA KAYCCTBCHHBIX peaKI_II/If/’I Ha MOHBI: Mardus, KaJlbIiud, aJJIOMUHHUA, IIUHKA, KCIIC3a
(IT) m »xene3a (III), memu (I1), HabnroneHne U ONMUCaHKE TTPOIIECCOB OKPAIIUBAHUS TUTAMEHHI
HOHAMMU HATpUs, KaJInud U KaJIbIUA (BOBMO)KHO HUCITOJIB30BAaHUEC BI/IZLGOMaTepI/IaHOB),



HUCCICIOBAHUC aM(i)OTCpHI)IX CBOICTB THUAPOKCHUAA aJIFOMHUHUA U TUAPOKCHUAA TUHKA, pCIICHUC
IKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME «Baxxneinie MeTaibl U UX COCIUHCHUA) .

XuMHUSA U OKPY:KAKIIAs cpena
BewectBa 1 Marepuansl B IOBCEAHEBHOM )KU3HU YelIOBeKa. be3onacHoe UCIob30BaHue
BEILIECTB M XUMUYECKUX peakluil B ObITy. [lepBas moMoInib npu XUMUYECKUX OKOTaX U

OTPABJIEHUSAX.

XUMHUYECKOE 3arps3HEHUE OKpYkKalollel cpenbl (MpeaenbHas JOMyCTUMast KOHIIEHTpaIus
Bemects, nanee — [1JIK). Ponb xuMuu B permeHnun 3K0I0rn4ecKux mpooiem.

XUMHYECKHH IKCIIEPUMEHT:

n3ydeHre o0pa3oB MaTepUaoB (CTEKIIO, CIUIABbl METAJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).
MexnpeaMeTHbIe CBA3H

Peanmaunﬂ MCKIPCIAMETHBIX CBsA3EH IIpyU U3YUCHUH XNUMHU B 9-M KJ1acce OCYHICCTBIIACTCSA
4yepe3 UCIOJIb30BaHNE KaK 00X €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHH,
ABJIAIOIIUXCA CUCTECMHBIMH IJI4 OTACIBHBIX IMTPEAMETOB €CTCCTBECHHO-HAYYHOT'O HUKJIA.
OO01Iue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHAIIU3,
CUHTE3, KJIacCU(UKALINSI, TIEPUOTUIHOCTD, HAOIIOACHHUE, SKCTICPUMEHT, MOJICIIUPOBAHUE,
H3MEepeHHe, MOJIENb, SIBICHUE, MAPHUKOBBIN 3(h()EKT, TEXHOIOTHS, MAaTePUAIIHI.

®du3uka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, U30TOIIbIL,
pPaaoOaKTUBHOCTL, MOJICKYJIA, BJ'IeKTpI/I‘I€CKI/II71 3apsaa, IpOBOAHUKH, IMOJTYIIPOBOAHHUKH,
TUDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHUE BEIlleCTBa, Tas3,
pacTBOp, paCTBOPUMOCTH, KPUCTAIUIMYECKAs PEIIeTKa, CIIIaBbl, PU3NUECKUE BETUIHHBI,

CAWHUIIBI UBMCPCHUA, KOCMHUYCCKOC IPOCTPAHCTBO, IIJIAHCTHI, 3BC3/1bI, COJ'IHI_IC.

buonorus: ¢porocunTes, npixanue, bnocepa, IKOCUCTEMa, MUHEpPATIbHBIE YI0OpEHHUSI,
MHKPOIJICMCHTEBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaAIIbl, TOPHBIEC TOPOJIBI, MOJIE3HBIE HCKOTIAeMBbIE,
TOILJIMBO, BOIHBIC PECYPCHI.

Ilnanupyembie pe3yJbTaThl 0CBOCHUSA
y4eOHOro npeamera

JINYHOCTHBIE PeE3YJIbTaTbI

JIMyHOCTHEBIE pe3yJIbTaTbl OCBOCHUA TPOTpaMMbl OCHOBHOT'O O6I_I_ICFO O6p330BaHI/IH
JOCTHUIalOTCA B XO[€ o6yquI/1$[ XHUMHUHU B €IUHCTBE y‘—IG6HOI>1 1 BOCIIUTATCIILHOM
ACATCIIBHOCTHU B COOTBCTCTBHUU C TPAAULIUOHHBIMHA pOCCI/II>'ICKI/IMI/I CONHNOKYJIIbTYPHBIMU U



AYXOBHO-HPAaBCTBECHHBIMU IECHHOCTAMU, IPUHATBIMHA B 06IH€CTBC IpaBHUJIaM1 1 HOpMaMH
MOBE/ICHHS M CIIOCOOCTBYIOT MPOIIecCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS M COITUATU3AIINN
00yJaromnxcsl.

JImgyHOCTHBIC PE3YIBLTAThI OTPAXKAIOT TOTOBHOCTDH O6yanOH1HXC$I PYKOBOACTBOBATHCA
CHUCTEMOM MTO3UTUBHBIX OECHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClInpCHUC OIIbITA ACATCIBHOCTU HA
€€ OCHOBEC, B TOM 4YHUCJIC B HaCTH:

1)HaTpMoOTH4YeCKOr0 BOCIIUTAHMA:

LIEHHOCTHOI'O OTHOLICHUS K OTCUECTBEHHOMY KYJIETYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHUMAaHUS 3HAUE€HUSI XMMUYECKOW HayKU B YKU3HU COBPEMEHHOI0 0OIIECTBa,
CIOCOOHOCTH BIAJIETh JOCTOBEPHOH MH(pOpMaLMel O IepeIOBbIX JOCTUKEHUAX U OTKPBITHIX
MHPOBOH M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE
MUpa 1 00LIECTBA;

2)IrpasKIaHCKOro BOCIIUTAaHUA:

MNpEaACTAaBICHHA O COLMMAJIBHBIX HOpMAax M MpaBUJIax MCKIIMIHOCTHBIX OTHOIIICHUH B
KOJIJICKTHBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06H_[6CTB6HHO HOHCBHOﬁ, yqe6H0—
I/ICCJ'IGIIOBaTeJ'II)CKOI\/'I, TBOpHGCKOfI " Apyrux BuJax ACATCIbHOCTHU, TOTOBHOCTH K
pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTH ITPU BBINIOJIHCHUH y‘le6HBIX, IIO3HABaTCIbHBIX
3a4a4, BBIMMOJIHCHUU XUMHWYCCKUX IKCIICPUMCHTOB, CO3JaHNN y‘~I€6HI)IX ITPOCKTOB,
CTPCMIJICHUA K B3AMMOIIOHMMAHHWIO U B3aAUMOIIOMOIIIH B ITPOLICCCC 9TOM yqe6H01"4
ACATCIIBHOCTH, TOTOBHOCTH OLCHWBATH CBOC IMMOBECACHUC U ITOCTYIIKHU CBOUX TOBapHI]_[eﬁ C
MMO3UIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C YUCTOM OCO3HAHUA HOCJ'IC,Z[CTBI/Iﬁ MOCTYIIKOB;,

3)IEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33PEHYECKHE MIPECTABICHUS O BEILIECTBE U XUMUYECKON peaKkiuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U COCTABIISIOLINE OCHOBY AJIs
MMOHUMAHHUSA CYIIHOCTH HayYHOW KapTHHbBI MUPA, IPEACTABIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS IIPUPO/IbI, B3aUMOCBSI35X UEI0BEKA C IPUPOJHON CPEOM, O
POJIM XMMUU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

[T03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIC HA NIOJy4YEHHE HOBBIX 3HAHUM 10 XUMHH,
HeoOxoauMbIe A1 00BsICHEHHs HaOIIOAAEMbIX MIPOLIECCOB U SIBICHUMN, TIO3HABATEIHHOM,
MH(OPMAIIMOHHON M YUTATEIBCKON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIbHOMN
paboThI ¢ y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JTUTEPATYPOi, JOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMH UH(POPMALIMOHHBIX TEXHOJIOTHIA;

HWHTEpEC K 00yUYCHHIO U MTO3HAHUIO, JTIF0O03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON M MCCIIEIOBATEIBLCKON ACSITENLHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBICHHOCTH M YPOBHS 00ydYeHUS B JTaJIbHEHIIICM;

4)(popmMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HaHHUC HCHHOCTH KU3HH, OTBECTCTBCHHOI'O OTHOICHUA K CBOCMY 3J0POBbIO, YCTAHOBKHA
Ha B,HOpOBHﬁ O6p33 KHN3HHU, OCO3HAHUC HOCJ'ICI[CTBI/Iﬁ W HCIIPHUATHC BPCIHBIX ITPUBBIUCK



(ynmorpebineHus aJkorojsi, HAPKOTUKOB, KypeHHUs), HEOOXOAUMOCTHU COOJIIOACHHUS ITPaBUII
0€301acHOCTH ITPU OOPALIEHUH C XUMHUUYECKUMH BELIECTBAMU B ObITY U peajbHOM JKU3HU;

5)TpyaoBOro BOCHMTAHUA:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MTPOPECCHil U Tpy/aa pa3IudHOrO Posa, YBaXKEHHE K
TPYLY U pe3yibTaTaM TPyAOBOH AEATENbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS
IIPEIMETHBIX 3HAHUI 110 XUMUH, OCO3HAHHBII BBIOOP MHANBUIyaJIbHON TPACKTOPUU
IIPOJIOJDKEHUS] 00pa30BaHUs C yUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMHUH,
0OIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIIENTHON NpOo(eCcCHOHAIBHOM 1eATeNbHOCTH
Y pa3BUTHUS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh aJJallTUPOBATLCS B MpodeccnoHaIbHON
cpexne;

6)3K0JIOTHYeCKOr0 BOCITUTAHUSA:

9KOJIOTMYECKH 11e7IeCO00pa3HOe OTHOIICHKE K IPUPOJIE KaK MCTOYHUKY KM3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHHU s, TOHUMaHUE IIEHHOCTHU 37I0POBOT0 M 0€30IacHOr0 00pasa >KU3HH,
OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (hPU3UYECKOMY U TICUXHUYECKOMY 370POBBIO,
OCO3HAHHE [IEHHOCTH COOTIOIEHUS MpaBUil 6€30MaCHOTO MOBEICHUs IpU padoTe ¢
BEIIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOICH;

CHOCOOHOCTH MPUMEHSTH 3HAHUS, TTOTyYaeMble MTPH U3YYCHUH XUMHUH, IS PEIICHUs 3a/1ad,
CBSI3aHHBIX C OKPY>KAIOILIEH NPUPOAHON CPENOM, ISl TOBBIIIECHUS YPOBHS IKOJIOTMYECKOM
KYJIBTYpBI, 0CO3HAHUS TII0OATLHOTO XapaKTepa SKOJIOTHYeCKUX MpolieM U myTel ux
pELIEeHHS TOCPEACTBOM METOAOB XUMHUHU, SKOJIOTUYECKOTO MBILLJICHHS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHOW, KOMMYHHKAaTUBHOM M COLMAJIbLHON IIPAKTHKE.

MeTanpeaMmeTHbie pe3yJbTaThbl

B cocTtaBe MeTanpeaAMETHBIX Pe3yIbTaTOB BBICISIOT 3HAUUMBIE JJIsI JOPMHUPOBAHUS
MHPOBO33PEHHUS O0IICHAYYHBIC IOHATHS (3aKOH, TCOPHS, IPHHIIMIL, THITOTE3a, PaKT, CHCTEMA,
MPoLECC, IKCIIEPUMEHT U JIP.), KOTOPHIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeIMeTax 1 MO3BOJISAIOT HAa OCHOBE 3HAHUH M3 3THX MPEAMETOB (hOPMUPOBATH
MPEJICTABICHHE O LIETTIOCTHON HAyYHOUW KapTUHE MUpPA, U YHUBEPCaIbHbIC yUeOHbIC HCHCTBUS
(TTo3HaBaTeIbHBIC, KOMMYHHUKATUBHBIC, PETYJSITHBHBIC), KOTOPBIE 00CCIICYUBAIOT
(dhopMupOBaHHE TOTOBHOCTH K CAMOCTOSATEIHHOMY IJIAHUPOBAHUIO U OCYIIIECTBICHUIO
y4eOHOU JeATETHHOCTH.

ITo3HaBaTebHBbIE YHUBEPCAJIbHbIE yUeOHbIe 1eCTBHS
Ba3oBLIe JJornyeckue aeiicTBHA:

YMCHUA UCIIOJIBb30BaTh IMMPUEMBI JIOTHYCCKOT'O MBIIIIJICHUSA ITPU OCBOCHUU 3HAHUIM: PaCKpbIBaTb
CMBICJI XUMHYECKHNX TTOHITHH (BLII[CJISITL HX XapaKTCPHBIC IIPU3HAKHU, YCTAHABIINBATDH
B3aMMOCBA3b C APYTUMU HOHS[TI/IS{MI/I), UCITIOJB30BATh ITOHATUA AJIA O0OBSICHEHUS OTACJIbHBIX
(baI(TOB u HBHCHHﬁ, BBIGI/IpaTB OCHOBAaHHA U KPUTCPUH AJIA KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHNYCCKHUX
BC€IICCTB U XUMHUYCCKHUX peaKuHﬁ, YCTaHaBJIMBAaTb IPUYINMHHO-CIICACTBCHHEBIC CBA3HU MCXKIY
00BbeKTaMH N3YyUYCHUS, CTPOUTH JIOTUUCCKUC PACCYKACHU A (I/IHIIYKTI/IBHBIC, ACAYKTHUBHBIC, 110
aHaJ’IOFI/II/I), J€J1aTh BBIBOAbI 1 3aKJIIIOUCHU A,



YMEHHE NMPUMEHSTH B IPOLIECCE MO3HAHUS NOHATUS (IPEIMETHBIE U METAIIPEIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XMMUH, TPE0OPa30BbIBATH IIUPOKO
IIPUMEHSIEMbIE B XUMUU MOJICJIbHbIE NMPEACTABICHUS — XMMUUECKHUH 3HaK (CUMBOJI
3NIEMEHTA), XUMHUYecKas popMysa U ypaBHEHHE XUMUUECKONH PeaKlUu — IpU PElIeHUU
y4eOHO-I103HABaTENbHBIX 33/1a4, C YUETOM ITHUX MOJEJbHBIX MIPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKH U3y4aeMbIX 00bEKTOB — XUMHUUECKHUX BELIECTB U
XUMHUYECKHUX PEaKuil, BHIBIATH OOIINE 3aKOHOMEPHOCTH, IPUYNHHO-CIIEJICTBEHHbBIE CBSI3U
U IPOTUBOPEUUS B U3yUAEMBIX IPOLIECCAX U SBICHUSIX.

Ba3oBbIe ucciienoBarehLCKHe AeiiCTBHA:

YMCHHUEC UCITOJIB30BATh MOCTABJICHHBIC BOIIPOCHI B KAUCCTBEC MHCTPYMCHTA ITO3HAHUA, 4 TAKIKC
B Ka4C€CTBC OCHOBBI JJIA (I)OpMI/IpOBaHI/IH THUIIOTE3LI 110 TPOBEPKE IMPABUIIBHOCTU
BbICKa3bIBACMbIX Cy)KI[GHI/II\/JI;

npuoOpeTeHne OMbITa M0 TUIAHUPOBAHUIO, OPTAHU3AIIMN U TTPOBEICHUIO YUEHUYECKIX
HKCIIEPUMEHTOB, YMEHHE HAOI0aTh 33 XOJIOM MPOIecca, CaMOCTOsITENILHO MPOTHO3UPOBATh
€ro pe3ynbrar, (opMyIHpoBaTH 000OIIEHUS U BHIBOABI IO PE3yJIbTaTaM MPOBEICHHOTO
OTIBITa, UCCIIEIOBAHMS, COCTABISITh OTUET O MPOjIeTIaHHON padoTe.

Padora ¢ nndopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh UH(POPMALIKIO PA3IMUHbIX BUJOB U
¢bopM mpeacTaBiaeHUs, IOIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAy4YHO-TIOMyJsipHAs
JUTEepaTypa XUMHUYECKOT0 CO/IEp KaHUsI, CIIPABOYHBIE ITOCOOUSI, pECYpPChl UHTEPHETA),
KPUTHYECKHU OLIEHUBATh MPOTUBOPEUMBYIO M HEJOCTOBEPHYIO HH(OpMAIIHIO;

yYMEHHUE NMPUMEHSATh pPa3IMyHble METO/IbI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe UH(pOpMaLUU 1
COOTBETCTBYIOLIUX JaHHbBIX, HEOOXOJUMBIX JIJISl BBIIOJIHEHUS yUE€OHBIX U [TO3HABATEIbHBIX
3a]1a4 ONpeEICHHOrO TUIA, IPUOOPETEHHE OMbITa B 00JIACTH UCHIOIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIbTYPOH aKTUBHOTO
MCIIOJIb30BaHMsI Pa3IMYHbIX TOUCKOBBIX CHCTEM, CAMOCTOSTEIbHO BHIOMPATh ONTUMAIIBHYIO
¢dbopMmy npencraBiaeHUs HHPOPMALIMU U WILTIOCTPUPOBATh PeIllaeMble 3a/1a4l HECTIOKHBIMU
CXeMaMHu, TuarpaMMamMu, JpyrumMu (opMamu rpauky ¥ UX KOMOMHALIUSAMUY;

YMEHHE UCIOJIb30BaTh M aHAJIU3UPOBATh B Mpoliecce y4eOHOM U NCCIIe0BaTeNbCKON
NeSTeIbHOCTH UHPOPMAIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO X03sCTBA U
TpPaHCIOPTa Ha COCTOSTHUE OKPYXKaloUIe MPUpPOIHOM cpenbl.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIe eiicTBUS:

YMEHHUS 33/1aBaTh BOMPOCHI (B XO€ IUaIoTa U (MIJIM) TUCKYCCHUHU) TIO CYIIECTBY 00CYKIaeMOi
TeMbI, JOPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBHITOTHEHUS TPEATI0KEHHON
3aa4m;

YMEHUS TPEACTABIATH MOTYYCHHBIC PE3y/IbTaThl I03HABATEIILHOM JCSITEIbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMIO PE3YJIbTATOB BHITIOJIHEHHUS XUMHUYECKOTO
IKCIIEpUMEHTA (JIA0OPATOPHOTO OMBITA, JTA0OPATOPHON PAOOTHI IO UCCIICAOBAHUIO CBOMCTB
BEILIECTB, Y4EOHOTO MPOCKTA);



yMEHHUsI y4eOHOTo COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIbHOM U
UCCIIEIOBATENbCKOM NeATEeIbHOCTH MIPH PEIICHUH BO3HUKAIOIIUX MTPOOJIeM Ha OCHOBE y4yeTa
OOIIMX WHTEPECOB U COTIACOBAHMUS NO3HUINH (00CYX)/IeHUs,, 0OMEH MHEHUSIMH, MO3TOBEIE
LITYPMBI, KOOPJAWHALMS COBMECTHBIX JAEHCTBUH, ONPEIEICHUE KPUTEPUEB IO OLICHKE
KauyeCTBa BBIIIOJTHEHHON paboThI U Jp.).

Pel"y.]'[ﬂTl/IBHbIe YHUBEPCAJIbHbIE y'{eﬁmﬂe JeHCTBHUA:

YMEHHE CAMOCTOSITENILHO OIPENeNATh e IeATeIbHOCTH, TNIAHUPOBATh, OCYIIECTBIIATh,
KOHTPOJUPOBATH U MTPH HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JESATEIILHOCTh, BEIOUPATH
Hauboee 3¢ (HeKTUBHBIE CTIOCOOBI pellieHHs Y4eOHbIX U TTO3HABATEIbHBIX 33/1a4,
CaMOCTOSITENIBHO COCTABIIATh WIN KOPPEKTUPOBATH MIPEIIOKEHHBIN aITOPUTM JEHCTBUN NTPU
BBITIOJTHEHUH 3aJIaHUH C YUETOM IOJIyYeHUS HOBBIX 3HAHUH 00 M3y4aeMbIX 0ObEKTax —
BEIIECTBAX U PEAKIIUIX, OIICHUBAThL COOTBETCTBHE MOyICHHOTO PE3yiIbTaTa 3asBICHHON
L[eJTH, YMEHHE UCTIOh30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIpejlaraéMble B yCIOBUU
3aJIaHHIl.

HpeI[MeTHI)Ie PE3VIbTATHI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOCHUIO 0053aTEIHHOTO COACPKAHMS,
YCTaHOBJICHHOTO JJAHHOH (eiepaIbHOM pabodei MporpaMMOH, BBIJICIISIFOT: OCBOCHHBIC
o0y4aronMMHCs HayYHble 3HaHUs, YMEHUS U CIIOCOObI ICUCTBUM, cCrielIUPUUECcKUe [
HpeI[MeTHOﬁ oOactu «XI/IMI/DI)), BUBI JCATCIBHOCTHU I10 ITOJYUYCHUIO HOBOI'O 3HAHUA, €TO
UHTEPIIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX
CUTYyaLUX.

8- Ki1acce

K xoH1y oOy4enus B 8-M kJiacce rpeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh COPMUPOBAHHOCTH Y OOYHAIOIIMXCSl YMEHUI:

® PACKPBIBATH CMBICII OCHOBHBIX XUMHYECKUX MTOHITHIA: aTOM, MOJIEKYJIa,
XUMHYECKUHI AIIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOMHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCHUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MacCoBast
JIOJIST XUMHUYECKOTO DJIEMEHTA B COSAMHCHHUH, MOJISIPHBIN 00bEeM, OKCH/I, KUCIIOTA,
OCHOBaHHE, COJIb, JICKTPOOTPHUIIATEIIEHOCTbD, CTETIEHb OKUCIICHUS, XAMHUYECKas
peakius, KIacCU(pUKAIUS PEeaKIHii: peaKIUuy COCTUHEHHS, PEaKIIUU PA3JIOKEHUS,
pEaKIMy 3aMeIICHUs, PEaKIii 00MeHa, IK30- ¥ SHAOTCPMHUECKUE PEAKIIUH,
Teru10BO# 3 PeKT peakuuu, SAPo aToMa, SICKTPOHHBIN CIION aToMa, aTOMHASI
opOHTaNb, PAIUyC aTOMa, XUMUYECKasl CBS3b, OJSIPHAS U HETIOJISIPHAS
KOBaJICHTHAS CBsI3b, HOHHAS CBSI3b, MOH, KATUOH, aHHOH, PacTBOP, MaccoBas 0
BeliecTBa (MPOIEHTHAS KOHIICHTPAIIKs) B paCTBOPE;

® UTFOCTPHPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUN U TPUMEHSTh
9TH TIOHSATHS MPH OMMCAHUU BEIIECTB U UX MPEBPAIlCHHIA;

® JCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTABJICHHUsT ()OPMYJT BEIIECTB
Y yPaBHEHUN XUMHUYECKUX PEAKIUN;

® Ompe/eNsATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX,
CTETIeHb OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IIPUHAICKHOCTh
BEIIECTB K



OTpeieIEHHOMY KJIacCy COeAMHEHUH 1o (hopMysiam, BUJI XMMHUECKOH CBSI3U
(KOBaJIeHTHAsl U MIOHHAs1) B HEOPTaHUYECKUX COEMHEHUSX;

® packpsiBaTh cMbich [lepuoanyeckoro 3akona JI.1. Menaeneesa: 1eMOHCTpUPOBATh
IIOHMMAaHHNE NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKHUX JIEMEHTOB OT UX
nonoxenust B [lepuoanueckoil cucreme, 3aKOHOB COXPaHEHUS! MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOIaJIpo;

® OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyo Gopmy [leproanueckoii cuctemsbl
XUMHUUYECKHUX AJIEMEHTOB: pa3InyaTh MOHATHUS «IIaBHas noArpynmna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)y», Massie u O0NbIINE EPUOJIbI, COOTHOCUTH
0003HaueHus, KOTopble uMeroTcs B Tabnuue «llepuonnyeckas cucrema
xumudeckux snemenTo [[.V. MenzaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsij sapa, 001Iee Yucio
AIIEKTPOHOB U pacIpe/ie]IeHHe UX 10 IEKTPOHHBIM CIIOAM);

® KJaccU(pUIMPOBATh XUMHUUECKHE 3JIEMEHTbI, HeOpraHMUeCKHe BelleCTBa,
XMMHUUYECKHE peaklyu (110 YMCIy U COCTaBy YYacCTBYIOLMX B PEAKLUU BEIIECTB,
1o TeroBoMy 3 dexTy);

® XapaKTepu30BaTh (ONHUCHIBAThH) 00IIME XUMUYECKHUE CBOICTBA BELLIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIAs ONMUCAHUE MPUMEPAMH MOJICKYISPHBIX
YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

® [IPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BOBMOKHOCTH NMPOTEKAHUS XUMHUECKUX IPEBPALICHUI B Pa3IMUHbIX
YCIIOBUSIX;

® BBHIUUCIIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0O XHMUYECKOTO AJIEMEHTa 10 (hOpMyJie COSAUHEHHSI, MACCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peakuuu;

® [IPUMEHATH OCHOBHBIE ONI€pPAIIMM MBICIUTEIBHON AESITEIbHOCTH — AHAIIU3 U
CHHTE3, CpaBHEHHE, 0000IIIeHNEe, CUCTEMATH3AIINI0, KITaCCU(UKAIIHIO, BHISIBJICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JUI U3y4YEHHs CBOMCTB BEILECTB U XMMHUECKHUX
peakuuii, eCTeCTBEHHO-HAyYHbIE METO/IbI I03HAHUS — HaOIIOICHUE, U3MEPEHHUE,
MOZIETTUPOBAHUE, SKCIIEPUMEHT (peabHbIi U MBICIICHHBIN);

® (CJIeI0BaTh IPaBUJIaM MOJIb30BAHMS XUMUYECKON MOCY0N U J1abOpaTOPHBIM
000pyIoBaHKEM, a TAK)KE MPAaBUIIaM OOPAIICHHUS C BELIECTBAMU B COOTBETCTBHH C
UHCTPYKUHUSMU O BBHITIOJHEHHIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB I10
MOJIYYSHHUIO U COOUPAHUIO ra3000pa3HbIX BEUIECTB (BOAOPOJA U KUCIOPO/Ia),
MIPUTOTOBJICHUIO PACTBOPOB C OMPEACICHHON MAaCCOBOM JI0JIEl paCTBOPEHHOTO
BELIECTBA, IJIAHUPOBATh U IPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHAUKATOPOB (JTAKMYC,
denondrarenH, METUIOPAaHX U JIp.).

9-#i KJ1ace

K xoH1y 0o0y4enus B 9-M KJiacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMHUPOBAHHOCTD y OOYHAFOIIUXCS YMEHH:

® DPACKPBIBATh CMbICII OCHOBHBIX XUMUUECKUX MOHITHI: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTb, CTENIEHb OKUCIICHUS, XUMUYECKast
peaxIys, XUMU4ecKas CBA3b, TEIJIOBOH 3(PEKT peakiiu, MOJb, MOJISIPHBINA 00bEM,
pacTBOp, 3IAEKTPOIUTHI, HEAIEKTPOIUTHI, SEKTPOIUTUYECKAs JUCCOLUAIHS,
peaxIMu HOHHOTO OOMEeHa, KaTajau3arop, XMMUYECKoe paBHOBECHE, 0OpaTUMBbIE U



HEOOpaTUMBbIE PEaAKIIUU, OKUCITUTEIIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBJIIEHUE, aJNIOTPOIIH,
aM(pOTEepHOCTh, XUMHUYECKAsI CBS3b (KOBAJICHTHAS, HOHHAS, METAJTMIECKasl ),
KPUCTAJUIMYECKAsl PEIIETKA, KOPPO3Hsl METAJUIOB, CILJIaBbl, CKOPOCTh XUMHUECKON
peakuuu, npenebHo nomnyctumas konuentpanus [1/IK BemecTsa;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUI U NPUMEHSTh
3TH NOHATHUS IIPU ONKUCAHUM BEIIECTB U UX NPEBPALICHUN;

UCTIOTB30BaTh XUMHYECKYI0 CUMBOJIUKY JIJISI COCTABIICHUST ()OPMYJT BEIISCTB

Y YpPaBHEHUI XUMHUYECKUX PEAKIUN;

ONPENEIISATh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKHUX JIEMEHTOB B
COEIMHEHMAX PA3JIUYHOIO COCTABA, IPUHAJIEKHOCTD BELIECTB K ONIPEACICHHOMY
KJIACCY COCTMHEHUN 110 hopMysiaM, BUJT XUMUIECKON CBSI3M (KOBaJICHTHAs, HOHHAS,
METAJUTMYECKasi) B HEOPraHUYECKUX COCUHEHUSX, 3aps] HOHA 110 XUMUYECKOU
dbopmyre, xapakTep cpelibl B BOAHBIX PACTBOpPaX HEOPraHUYECKUX COCTUHEHHH,
THI KPUCTAILUINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbIcH [lepuonnueckoro 3akona /.M. Menneneesa u
JIEMOHCTPHUPOBAThH €r0 TOHMMAaHHE: OMKCHIBATh U XapaKTEPHU30BaATh TAOIUIHYIO
dopmy Ileproarnueckoil cucTeMbl XUMHUYECKUX AIEMEHTOB: pa3udarh MOHATUS
«maBHas noarpynmna (A-rpynna)» u «mnobdounas noarpymnmna (b-rpymnmna)», manslie u
00JIbIIIKEe IEPUOJIBI, COOTHOCHTH 0003HAUYEHHUs, KOTOPhIE UMEIOTCS B
MEePUOIUIECCKOMN TaOIHIIE, C YUCITOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHYECKHUX AJIEMEHTOB (COCTaB | 3aps[ sSApa, 00IlIee YHCIO AMEKTPOHOB U
pacrpeiesieHue UX 10 JIEKTPOHHBIM CJI0sIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCUHEHUH B Mpe/eiax MalblX NEPUOIOB U
JIABHBIX MOATPYIIIL C YYETOM CTPOCHUS X aTOMOB;

KJIACCU(PUITMPOBATh XUMUYECKHUE JIEMEHTHI, HEOpraHMYECKHUE BEIIeCTBa,
XUMHUUYECKHE peakluuu (10 YUCIy U COCTaBy YYacCTBYIOLUX B PEaKLIMU BEIIECTB,
10 TeII0BOMY (P HEKTy, IO U3MEHEHHUIO CTENEHEH OKUCICHUS XUMUYECKUX
2JIEMEHTOB);

XapaKTepU30BaTh (OMUCKHIBATE) OOIIHNE U CHICTHPUISCKIE XUMUIESCKHUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, NOATBEPXKAAsi ONMUCAHUE PUMEPAMHU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUIA;
COCTABJIATh YPAaBHEHUS ANEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, eI U
COJICH, TIOJIHBIE ¥ COKPAIIICHHBIE YPABHEHUS PEAKIIM HOHHOTO OOMEHa, YPAaBHEHHS
peaKUnii, MOATBEPKAAIOIINX CYLLIECTBOBAHUE N'EHETUUECKOM CBI3U MEXKIY
BEILIECTBAMM PA3JIUYHBIX KJIACCOB;

PAaCKpBIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIUN
MOCPEICTBOM COCTABIICHUS dJIEKTPOHHOTO OanaHca ITUX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS,
BO3MO)XHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALCHUN B PA3IUUYHBIX YCIOBUSAX;
BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0O XHMUYECKOTO AJIEMEHTa 10 (hOpMyIie COSAMHEHHSI, MACCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU
peaKuuu;

coOMroaTh MpaBmuiia MOJb30BaHUS XUMUYECKON TTOCYION U 1a00paTOpHBIM
00opynoBaHHeM, a TaK)Ke MpaBuiia 0OpaIeHus C BEIIECTBAMHA B COOTBETCTBUH C
UHCTPYKIHUSMU IO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
MOJTyYEHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHCIIOTO ra3a);
MPOBOJIMTH PEAKIIMU, TOATBEPKAAIOIINE KAY€CTBEHHBI COCTAB Pa3JIMYHBIX
BEIIIECTB: PaclO3HABATh OMBITHBIM ITyTEM XJIOPH-, OpOMUI-, HOIU-, KapOOHAT-,



docdar-, cmmkar-, cynbQar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHWSI H HOHBI
M3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUUECKUX

BEIICCTB;

[ ] HpI/IMeHHTB OCHOBHBIC OHCpaI_II/II/I MLICHHTGHBHOﬁ JCATCIIBHOCTU — aHAJIN3 U
CHHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIINIO, BHISIBIICHHE
HpI/ILII/IHHO-CHeI[CTBeHHLIX CBSI3€I>'I — JJIA 1/13yquI/151 CBOﬁCTB BCIICCTB U
XUMHYECKUX PEaKIUi, €CTECTBCHHO- HAyYHbIC METOIBI TIO3HAHMS — HAOFOICHHE,
U3MepeHne, MOACITUPOBAHNE, SKCIEPUMEHT (peabHbIM U MBICIICHHBIN).

Temarnyeckoe MIAHUPOBAHUE

8-u KJ1acc
Kosin4ecTBO YacoB DJIeKTPOHHBIE
Ne | HammeHoBaHue (wndpoBbIe)
n/ | pasnenoB HTeM | Beer | Kontpoabbi | lipakTraeckn 06pazoBaTeILHbIE
I | HporpaMmel 0 e padoTsI e padoTsI pecypeb

Paznea 1.IlepBonavann

HbI€¢ XUMHYECKHE ITOHATUSA

XUMUS — BaKHAA

obiacTh Poccwuiickast anekTpoHHas
|1 | ecrecTBOHAMA M | ¢ ) IIKOJIA. .
MIPAaKTUYECKON https://resh.edu.ru/subject/29/
IEeATENbHOCTH 8/
YyeJoBeKa
Bemmectsa 1 Xuwmus, 8 knace, DITAOY
JIIO «Axamemust
1.2 | xuMuuecku 15 1
R — MuHnpocBeeHus
Poccuny»
Hroro no pazneny 20

Pasnen 2. Baxkneiinue npeacTaBuTe I HEOPraHU4eCKNX BellecTB

ONEeKTPOHHBIN
o0Opa3oBaresbHbIi pecype
Bo3nyx. «JloMairaue 3aanHusl.
Kucnopon. OcHoBHoOE o011€ee
2.1 6
[Tonstue 06 obOpasoBanue. XUMHS», 8—
OKCcHJIax 9 xnacc, AO
«3maTensCcTBO
"[Ipocsemienue"»
2.2 | Bomopon. 8 1 Tpenaxep «O06mako




ITonsarue o 3HaHW». XUMHU. 8 KJ1acc,
KHCIOTaxX U COJIIX 000 «®Puzukod J1ad»
Bona. PacTBopbl.

2.3 | Iousarue 00 5 1 1 <.>
OCHOBaHHUIX
OCHOBHBIE KJIaCCHI

2.4 | neoprannueckux |11 1 1 <.>
COeIMHEHUN

Hroro no paszneny

30

Pa3gen 3. [lepuonnyecknii 3axoH u Ilepuognyeckas cucteMa XMMHYECKHX 3J1eMEHTOB
JA.U. MenneneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBSI3b. OKUCIUTEIbHO-

BOCCTAHOBHUTEJIbHBIC PCAaKIIUH

[Teprognueckuii
3aKOH H
[Tepuognueckas
3.1 | Srerema 7 <.>
XUMHYECKHX
anemenTon ..
Menneneena.
Crpoenue aToMoB
XuMuueckas
CBSI3b.
3.2 | OkucnuTenbHo- 8 1 <..>
BOCCTaHOBHTEIHH
bl€ peaKluu
Uroro no pazneny 15
[loBTOpEHUE 3 <..>
OBILEE
KOJIMYECTBO
YACOB IIO 68 3 6
I[MPOT'PAMME
9- i Kiaacc
KosmuecTBo yacos DJIEKTPOHHbIE
Ne | HammeHoBaHue (madposbIe)
n/ | pasyieoB U TeM | Beer | Konrpoasn | IpakThueck 06pazoBaTelbHbIe
| HporpaMMel o ble paGoTel | He paGoThl | pecypenr




Pa3znes 1.BemecTBo 1 XUMHYECKUE PeaKIIUU

IToBTOpEeHue u .
YTy GeHHe Poccniickas snekTpoHHas
1.1 | 3HAHUI OCHOBHBIX | 5 1 Lo Ia. .
https://resh.edu.ru/subject/2
pasnesnoB Kypca 8 9/9/
KJlacca
OcHoBHBIC Xumus, 9 kimace, PIAOY
| o | 3aKoHOMEpHOCTH | JI1O «Axanemus
XUMHYECKHIX MuHnpocBeeHus
peaKuuit Poccuny
ONEKTPOHHBIN
DNEKTPOIUTHIECK 00pazoBaTeIbHBIN pecypc
ast JUCCOLMAIIHSL. «Jlomamraue 3aganus.
1.3 | Xumnueckue 8 1 OcHoBHOE 00111EE
peakuuu B oOpa3oBanue. Xumus», 8—9
pacTtBopax kiace, AO «M3mparenscTBO
"I[Ipocenienue»
Hroro no pazneny 17

Pa3znen 2.HemeTaJIBI H HX COeTMHEHHS

OOmras
XapaKTePUCTHUKA
XHUMHYECKHX
anmeMeHToB VIIIA-
TPYIIIIBIL.
T'anorens!

2.1

Tpenaxep «Ob6nako
3HaHui». Xumusd. 9 xiacc,
000 «Duzukon JIady»

O6mmas
XapaKTepUCTHUKA
XUMHAYECKUX
aseMeHToB VIA-
rpynnsl. Cepa u
€€ COeIMHEHHS

2.2

O06mas
XapaKTepPUCTHKA
XUMHUYECKHX
2.3 | anemenToB VA- 7
rpymnmsbl. A30T,
docdop u ux
COETUHEHUS

Oomas
XapaKTepUCTHUKA
XUMHUYECKUX
2.4 | snementoB IVA- |8 1
IpyIIbl. YIIepos
Y KPEMHUM U UX
COCIMHEHHUS




Hroro no pazneny 25

Pa3gen 3. MeTa/iIbl M UX COCAUHEHUSHA

31 OO01mue cBoiicTBa 4
" | METAJJIOB
Baxueiinime
3.2 | MmeTasuIel 1 UX 16 1
COETUHEHUSI
Hroro no pazneny 20

Pa3nen 4. Xumus u okpyskawias cpeaa

BemectBa n
4.1 | marepuasl B 3
KU3HU YeJIOBEeKa

Uroro no pazneny 3

[loBTOpEHUE 3

OBILIEE

KOJIMYECTBO 68 4
YACOB IIO

[NPOT'PAMME
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