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I[TOACHUTEJIbHA A 3AIINCKA

Pabouas mporpamma mo XuMuu isi oOydarommxcs 8-9 KJIacCOB COCTaBJI€HAa HA OCHOBE
TpeGoBanuii k pe3yiabTaraM OCBOCHHS OCHOBHOUM 00pa3oBaTelIbHOM MpPOrpaMMbl OCHOBHOTO
oOmiero obpazoBaHus, MpeACTaBICHHbIX B DeepaabHOM TOCyIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO o0O0Iero oOpa3oBaHUsA, C YYETOM paclpelenCHHBIX MO0 Kiaccam
MpOBEPsiEMbIX TPeOOBAHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TPOTrpaMMBbl
OCHOBHOTO 001Iero o0pa3oBaHUs W 3JEMEHTOB COJEP)KAHMS, TPEICTaBICHHBIX B
YHuBepcalibHOM Koau(puUKaTope MO XUMHUHU, a Takke Ha ocHOBe I[IpuMmepHON mporpammbl
BOCIIUTAHMS OOYYAIOUIUXCS TMPHU MOJYYEHUU OCHOBHOTO OOIIEro oOpa3oBaHUs U C yU4ETOM
Konueniuu npenogaBanusi yueOHOro npeaMera « XUMHs» B 00pa30BaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit denepannu, peann3yIUX OCHOBHBIE 00111e00pa3oBaTeNbHbIe MPOorpamMmbl (yTB.
Pemennem Komnernn Munrnpocsemienns Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBIIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA «XUMWA»

Bxknax yueO6HOTO nmpeaMera « XUMHUs» B JOCTHKEHHUE TIEJIEH OCHOBHOT'O 001IIeT0 00pa30BaHMs
00yCJIOBJICH BO MHOTOM 3HAa4€HHEM XMMHYECKOH HAayKH B IMO3HAHWHM 3aKOHOB IMPHUPOJBI, B
Pa3BUTUU TPOU3BOJUTEIBHBIX CHUJ OOIIECTBA M CO3JaHUM HOBOM 0a3bl MaTepuaaIbHOU
KYJbTYPHL.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pacIpoCTpaHUja CBOE BIMSHHE Ha BCE
00J1aCTH YeJIOBEYECKOT0 CYIIIECTBOBaHMS, 3a/1ajla HOBOE BUJIEHHWE MHUPA, CTajla HEOThEMIIEMbIM
KOMITOHEHTOM MUPOBOH KYJIbTYPbI, HEOOXOIUMBIM yCIIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMUU
CIIY’)XKHT OCHOBOW uisi (OpPMHUPOBAHUS MHUPOBO33PEHHUS UEJIOBEKAa, €ro MpEeJCTaBICHHUA O
MaTepraIbHOM €IUHCTBE MUPA; BAXXHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMHUEH TIPEICTaBICHUS
0 B3aMMOIIPEBPAICHUIX SHEPTUU U 00 DBOJIIOIMU BEIIECTB B MPHUPOJIC; COBPEMEHHAsT XUMUS
HalpaBJieHa Ha PEIICHHE TJIOOAIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTUS UYEIOBEUECTBA —
CBIPBEBOM, DJHEPIreTUYECKOM, TMHUINEBOM ¢ HSKOJOTHYECKo Oe3omacHOCTH, MpodiieM
3/IpaBOOXPAHCHHS.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus: XMMHUU B )KU3HU 00IIECTBA CYIIIECTBEHHO MOBLICHIIACH
POJIb XMMHUYECKOr0 00pa3oBaHus. B miaHe comuanu3alid OHO SBISAECTCS OJHUM M3 YCIOBHM
(dhopMUpOBaHUS MHTEIJICKTA TUIYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

COoBpEeMEHHOMY YEJOBEKY XHUMHUUYECKHE 3HaHUS HEOOXOIWMBI [JIi MPUOOpETEeHUs
OOIIEKYTbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCA B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpA3HOW >KM3HU OOIIECTBA, IUII OCO3HAHUS BaXXHOCTH Pa3yMHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO U 3JI0POBBIO JIPYTUX, K OKpYKarOIIeld MPUPOTHON cpene, s
IPaMOTHOT'O TIOBEACHUS MPU UCIIOJIb30BAHUN PA3TMYHBIX MAaTEPUAIOB U XUMHUYECKUX BEIIECTB
B IOBCEJIHEBHOM KU3HH.

XuMuueckoe 00pa3oBaHUE B OCHOBHOM IITKOJIE SIBIISIETCS OA30BBIM MO OTHOIIEHHUIO K CUCTEME
obmero xuMuueckoro oOpaszoBaHus. [loAToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanu3yeT MpUCYIIUE OOIIEMYy XMUMHYECKOMY OOpa30BaHHUIO KIIFOYEBBIE IIEHHOCTH, KOTOpPHIC
OTPaKalOT TOCYJapCTBCHHBIC, OOIIECTBEHHBIE W WHAWUBUIYAIbHBIC ITOTPEOHOCTH. ODTUM
OTpeIeNIIeTCS CYITHOCTh 00IIel cTpaTeru 00y4YeH s, BOCIIUTAHUS U PA3BUTHUS 00yUYaIOIIUXCS
CpeACTBaMHU YY€OHOTO MpeIMeTa « XUMHUSI.

N3yuenne mpenmera: 1) crocoOCTBYeT pealn3alldd BO3MOXKHOCTEH IS caMOpa3BUTHS H
(hopMupoBaHUS KyJbTYPhI JIMYHOCTH, €€ 00IIeH M (YHKIIMOHAIBHON IPAaMOTHOCTH; 2) BHOCHUT
BKJIaJlT B ()OPMHUPOBAHUE MBIIIICHUS M TBOPUYECKUX CIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX
CaMOCTOSITEIPHOM Y4eOHOM JEeATeTbHOCTH, OJKCIIEPUMEHTAIBHBIX M HCCIEI0BATEIbCKUX



YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJIHCBHOM JKHM3HH, TaK M B MNPOo(heCCHOHAIBHOM
NeSITENIbHOCTH; 3) 3HAKOMUT CO CINEeUU(PHUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOIO B3IVIsAa HA €AMHCTBO IPHUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM 3TAllOM B
(hopMUPOBaHUU €CTECTBEHHO-HAyYHONW T'PaMOTHOCTH TOJPOCTKOB; 4) CIOCOOCTBYET
(hopMUPOBaHUIO IIEHHOCTHOT'O OTHOIIECHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPUPOJE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTUYECKOE 00pa30oBaHUE IMKOJIbLHUKOB.

Ha3BanHbie HampaBieHUss B OOYyYEHUH XUMHH OOECHIEUMBAIOTCS CHEIU(UKON COAep:KaHUS
MpeaMeTa, KOTOPBIN SIBISETCA MEJarornyeckKy alaliTUPOBAHHBIM OTpakeHuEeM 0a30BOM HAyKu
XUMUHU Ha ONPEEeIEHHOM dTare €€ pa3BUTHSL.

Kypc XuMuum OCHOBHOW WIKOJIBI OPHUEHTHUPOBAH Ha OCBOCHHE OOYYaIOIIUMHUCS OCHOB
HEOPraHMYECKOM XWMHHM M HEKOTOPBIX TMOHATUM W CBEICHHM 00 OTIEIbHBIX OO0BEKTax
OPraHUYECKON XUMUHU.

CtpykTypa cojaepxaHusi npeamera chopMHpOBaHA Ha OCHOBE CHCTEMHOIO TMOJXOJa K €ro
n3ydyeHuto. CoaepkaHuE CKIAAbIBACTCS M3 CHUCTEMBI MOHATHHA O XHUMHUYECKOM 3JIEMEHTE H
BEIIIECTBE U CHUCTEMBI TMOHATHM O XUMHUUYeCKoW peakuuu. OOe 3THU CUCTEMBI CTPYKTYPHO
OpraHMU30BaHbI 110 MPUHLHUITY IOCIIEI0BATEILHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETHUECKUX
MPEACTaBICHUN pa3HOTO YPOBHS: AaTOMHO-MOJIEKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCErO
ecTtecTBO3HaHuA, ypoBHs [lepuoanueckoro 3akona JI. M. MenaeneeBa kKak OCHOBHOIO 3aKOHA
XUMHUH, YYEHUS O CTPOGHHMM aToMa U XUMHYECKOHW CBSI3M, TMpEACTaBIeHUM 00
ANEKTPOJIUTUUECKON  JHCCOLUMALMM  BEIIECTB B  pacTBOpax. TeopeTHYecKue 3HaHUus
paccMaTpuBaIOTCA HA OCHOBE OMIIUPUYECKH TIOJIYyYEHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMy, BBIMONHAS (YHKIIUU
OOBSICHEHUSI W TPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPaKTHUECKOTO
MIPUMEHEHHUS U TTOJTYUYECHUS U3Y4aEMBIX BEILIECTB.

Takast opraHuzaiusi COJCpKaHUS Kypca CIIOCOOCTBYET WIPEACTABICHUIO XUMHYECKOUN
COCTABJISIIOIIECH HAaydyHOM KapTHHBI MHpa B JIOTMKE €€ CHUCTEMHOM NpUpOAbI. TeM cambIM
o0ecreynBaeTCcsi BO3MOKHOCTh (DOPMHUPOBAHUSL Y O0YUYAIOIUXCS [IEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAaHHMIO M METOJIaM TO3HaHWs B Hayke. BaXHO Takke 3aMETUTh, YTO OCBOEHHE
CoAEpKaHUsg Kypca MPOUCXOAUT C NPUBICUYCHHEM 3HAHUW W3 pPaHEE HM3YYEHHBIX KYPCOB:
«Oxpyxarouuit Mup», «buonorus. 5—7 knacce» u «®u3uka. 7 Kiacey.

HEJIN NU3YYEHUWA YUEBHOI'O ITPEJIMETA «XUMUWS»

K HanpaBiieHnIo nepBOCTENEHHON 3HAYMMOCTH MPU peau3aliuy o0pa3oBaTeNbHbIX (PYHKIMMA
npeaMera « XuMuUs» TPAJUIUOHHO OTHOCAT (DOPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKOW HAayKU
KaK 00J1acTH COBPEMEHHOI'O €CTeCTBO3HAHUS, MPAKTHUECKON EsATeNbHOCTH YeJIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJNbTYpHL. 3ajiaya MmpeameTa COCTOMT B (pOpMHUpPOBaHUU
CUCTEMbl XUMUYECKUX 3HAHUA — BaKHEHIIUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKHUX
MOJIOKEHHM, JOCTYITHBIX 0000IICHUIT MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAyKH, 3SHAHUH O
HAyYHBIX METO/aX M3yUeHHs BEIIECTB M XMMUYECKHX PEAKIHid, a Takke B (OPMHUPOBAHUH U
Pa3BUTUHU YMEHUN U CIIOCOOOB JI€ATEILHOCTH, CBSI3AHHBIX C IUIAHUPOBAHUEM, HAOIIOICHUEM U
MPOBEJICHUEM XMMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM TTpaBuil 0€30MacHOro 0OpalieHus ¢
BEILIECTBAMU B IIOBCETHEBHOW KU3HHU.

Hapsiny ¢ oTuM nenu u3yyeHust npeameTa B MporpaMme YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX MNPHOPUTETOB B CHUCTEME OCHOBHOro o0Omiero ooOpazoBanus. CeronHs B
o0pa3oBaHMU 0CO00 3HAYMMOW TNPHU3HAETCS HANPABICHHOCTh OOY4YeHHS Ha pa3BUTHE U
CaMOpa3BUTHE JMYHOCTH, (popMmHupoBaHHe €€ WHTEIIeKTa M o0meld KyiabTypbl. OOydeHue
YMEHHUIO YYUTHCS M MPOJIOJDKATh CBOE 00pa30BaHHE CaMOCTOSITEIbHO CTAHOBHUTCS OJHOW W3
BaXXHEHIINX QYHKIUN y4eOHBIX MPEIMETOB.



B cBsi3u ¢ 3TUM npu U3ydyEeHHH MpPEIMeTa B OCHOBHOM IIKOJE JOMHUHUPYIOIIEE 3HAUCHUE
IpUOOpENH TaKue 1eld, Kak:

e (opmHupoBaHUE UHTEIIEKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MIPUHSATHUIO PEIICHHM, CTIOCOOHOM alanTUPOBATHCS K
OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HU,

e HaIpaBJICHHOCTb OOYYECHMs HA CHCTEMAaTHYECKOE MPUOOIIECHUE YUalIUXCs K
CaMOCTOSITEIbHOM MO3HABATENILHON JIEATENIbHOCTH, HAYYHBIM METO/IaM MMO3HAHUS,
(GbopMHUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o obecreueHue ycnoBui, ClIocCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIIUMHUCS OMBITA
pazHoo0pa3Hoil 1eATeTbHOCTH, TO3HAHUS U CAMOIIO3HAHMUSI, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIINH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE /ISl Pa3IMYHBIX BUJOB ACSTEIbHOCTH;

o (opMHpoOBaHHE YMEHUIN OOBACHSITH U OLICHUBATD SBJICHUS OKPY>KAIOIIETO MUpa Ha
OCHOBAHUU 3HAHUU U OMbITA, TOJIYYEHHBIX IPU U3yUYEHUHU XUMUU;

o (opMHpOBaHHE Yy 00YUYAIOIIHNXCI TYMAHUCTUUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUU IS BEIPAOOTKH SKOJIOTHYECKH 1€7I€CO00Pa3HOro MOBEACHUS B OBITY U
TPYZIOBOM AEATEIbHOCTH B LIESAX COXPAHEHHUS CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHOM
Cpenbl;

e Pa3BUTHC MOTHBAIMHU K OOYUCHHUIO, CITOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHS 00IIeUEIOBEUCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
pod IS M HAIIPABICHHOCTH JTaIbHEHUIIIETO OO yICHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XNUMW» B YUEBHOM ITJIAHE

B cucteme obmero oopazoBanus «XuMUs» MpU3HAHA 00S3aTEIBHBIM YU€OHBIM MTPEIMETOM,
KOTOPBIM BXOAUT B COCTaB MpeIMETHOIN 00nacTn «EcTecTBEHHO-HAaYyUHbIE TIPEIMETHD.

VY4eOHbIM TUTaHOM Ha €€ n3ydeHue oTBeieHo 136 yueOHbIX 4acoB — MO 2 4. B HEJIETIO B 8 U
9 knaccax COOTBETCTBEHHO.

COJEPXAHUME YYEBHOI'O ITPEAMETA

8 KVIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[TIpenmer xumuu. Pons xumun B xuU3HU yesoBeka. Tena v BemecTBa. Duznyeckue CBOMCTBA
BEIIECTB. ArperaTHoe coctossHue BemecTB. [[oHsTHe 0 MeTo1ax MO3HAHUS B XUMUU. XUMHUS B
cucreMe Hayk. UucTeie BemecTBa U cMecH. CIIocoOBI pa3ielICHHs] CMECEH.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKUE AieMeHThl. CUMBOJIBI XMMUYECKUX dJIeMEHTOB. [IpocThie
Y CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMUUYECKHX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemecTB. OTHOCUTEIbHAsT aToMHas Macca. OTHOCHUTENIbHAs MOJICKYJSpHAs Macca.
MaccoBas 10711 XMMHYECKOTO 3JIEMEHTA B COEIUHEHUM.

@u3n4YecKkue M XUMHUYECKHE SBJICHUSA. XUMHUUYECKas peakiuss U €€ NpPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BeIIeCTB. XUMUYECKHE YpaBHeHUA. Kiaccudukanmss XMMHYECKUX peaKIuii
(coennHEHMS, pa3IOKEHHUSI, 3aMEICHUS, 00OMEHA).

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW TMOCY/O0H, ¢ MpaBUiIaMu padOTHl B
nabopartopur W TMpUEMaMH OOpallleHHs C Ja0OpaTOpPHBIM OO0OpYAOBaHUEM; H3y4YeHUE U
onucaHue (U3UYECKHX CBOWCTB OOpa3lloB HEOPraHUYECKHUX BEIISCTB; HAOIIOJICHUE
¢bu3nyeckux (IUIaBJICHUE BOCKA, TasHHUE JIbJla, pacTUpPAHUE caxapa B CTyNKE, KUIICHHE H
KOHJIEHCAIIUSI BOJBI) M XMUMHYECKUX (TOpPEHHE CBEYH, MPOKAJTWBAHHE MEIHON IPOBOJIOKH,



B3aMMOJICHCTBHE MeJia C KUCIIOTOM) SIBIIEHUI, HAOII0/ICHHUE U ONTMCAaHKE TPU3HAKOB MPOTEKaHUs
XUMUYECKHX peakluil (pa3yioKeHue caxapa, B3aUMOJACHCTBHUE CEPHOUMl KUCIOTHI C XJOPUIIOM
Oapusi, pasznoxxkenue runapokcuna meau(ll) mpu HarpeBaHuu, B3auMOJCHCTBHE XKene3a C
pactBopoM coau Mmeau(Il)); mzyuenne cmocoOOB pazaeneHus cMecei (C TOMOIBI0 MarHuTa,
(¢unpTpoBaHUEe, BbINAPUBAHUE, JUCTWUISIMSA, XpoMarorpadus), MPOBEACHUE OYUCTKU
MOBapEeHHON coiy; HaONMIOJeHWe U  ONHUCAaHWE Ppe3yJIbTaTOB TMPOBEIACHUS  ONBITA,
WUTIOCTPUPYIOIIETO  3aKOH  COXPAHEHUS  MAacChl;  CO3JaHUE  MOJEIIENM  MOJIEKYJ
(11apocTep>KHEBBIX).

Baxueiinue npeacTaBuTe/ I HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciaopoag — 3JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxxnenue kuciaopoza B npupoje, GU3nyeckre U XUMUYECKHE CBOMCTBA (peaKIuu TOPEHNUs ).
Oxkcuapl. [lpumenenue kucinopona. CrocoObl MOTyYEHHs] KHUCIOpOJa B JIabOpaTOpuu U
npoMbIieHHOCTH. KpyroBopoT kucinopoaa B npupojie. O30H — ajuioTporHas MoaupuKaIus
KHCJIOPOJIA.

TenoBoit 3h(exT XUMHUECKON peakiuu, TEPMOXUMHYECKHE YPaBHEHHS, OK30- U
SHIOTEPMHUYECKUE peakUuH. TOIUIMBO: yrojiib M METaH. 3arpsi3HEHUE BO3[yXa, YCUJIEHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — snemMeHT u npocToe BemiecTBO. Haxoxkaenue Bogopoa B npupoae, Gpusnueckue
1 XMMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmomyyeHus. Kucioter u comnmu.

Konnuecto BemectBa. Moib. MomnsipHast macca. 3akoH ABoraapo. MossipHbIii 00bEM Ta30B.
Pacuétel mo XUMHYECKUM YpaBHEHUSIM.

dusnyeckue CBOWCTBA Boabl. Boma kak pactBoputens. PactBopel. HackimieHHble u
HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BeHIECTB B BOjJEe. MaccoBasi 1oyisl BEIIECTBa B
pactBope. XuMuueckue cBoicTBa Bojabl. OcHOBaHUS. Poib pacTBOpOB B MPUPOJE U B JKU3HU
yesnoBeka. KpyroBopot BOJbsI B TIpUpOJie. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUMCTKA
MIPUPOJIHBIX BO/I.

Knaccudukanus Heopranumdeckux coeauHeHnid. Oxcunpl. Kimaccmdukamus OKCHIOB:
coneoOpa3ytouie  (OCHOBHbIE, KHUCIOTHblE, aMdoTepHble) U  HecosjeoOpa3yrolIHe.
Homenknatypa okcumoB (MexayHapoaHas W TpuUBHalbHas). DU3MUECKUE U XHUMHUYECKHUE
CBOMCTBa OKCUJOB. [IonyueHne okcuaos.

OcHoBanusi. Knaccudukanuss OCHOBaHUM: MIENOYM ¥ HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii (MeXIyHapoaHas W TpuBHaibHas). Dusnyeckne W XUMHYECKUE
CBOMCTBa OCHOBaHMM. [lonydyeHne OCHOBaHMIA.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kuciaor (MeXIyHapomHas W
TpuBUabHas ). ODU3NUECKHE U XUMUYECKHUE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTayoB H. H.
bekerosa. [lomyyeHue KucIor.

Conu. Homenkiartypa comneit (MexayHapoHas U TpuBHalibHas ). OU3UUECKUE U XUMUYECKUE
cBoiicTBa cosei. [lonyyenne conen.

['eHeTnveckas cBsI3b MEXIY KJIaCCaMH HEOPTAaHUYECKUX COCAMHEHUH.

XUMHUYECKUN HKCTICPUMEHT: KAYECTBEHHOE OTIPEIeNICHUE COIePKaHMsI KUCTIOPOa B BO3AYXE;
MoJIiydeHue, coOupaHWe, pacro3HaBaHWE M H3yUYEHHE CBOMCTB KHCJIOPOJA; HAOIIOICHUE
B3aMMOJICHCTBUSI BEIIECTB C KUCIOPOJOM U YCJIOBHS BOSHUKHOBEHMS U MIPEKPAIEHUS TOPCHUS
(mokapa); O3HaKOMJIEHHE C oOpa3llaMH OKCHJIOB W OIMCAHHE WX CBOWMCTB; TMOJy4YCHUE,
coOupaHue, pacrno3HaBaHWE M WM3yYEHHE CBOWCTB BOJOpOAa (TOpEHHE); B3aUMOJICHCTBUE
Bojopoaa ¢ okcuaom Meau(Il) (BO3MOKHO HMCIOJIB30BaHUE BHACOMATEPHAIIOB); HAOIIOACHUE
00pa3110B BEUIECTB KOJIMUYECTBOM | MOJIb; MCCIeI0BaHNE OCOOEHHOCTEH PaCTBOPEHHUS BEILIECTB
C Pa3JINYHOM pacCTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEEIEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA; B3aMMOJIEUCTBUE BOJbI C MeTaulaMu (HATPUEM U KaJbLHUEM)



(BO3MOXHO MCIIOJIb30BAaHHUE BUACOMATEPHUAIIOB); ONPEACICHUE PACTBOPOB KUCIOT U IIeJI0UEH C
MOMOIIBI0 WHIUKATOPOB; HCCIEAOBaHHE OOpPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX
KJIacCOB; HAOJIOJIEHUE M3MEHEHHUs OKPAacKd WHIUKATOPOB B PACTBOpPAX KHUCIOT U IIETOYeH;
u3yueHue B3auMmozeictBus okcuga meau(ll) ¢ pacTBopom cepHON KHUCIOTBHI, KHUCIOT C
METAJUIAMH, PEAKLHMN HEUTpaIu3alvu; MOJYYEHUE HEPACTBOPUMBIX OCHOBAHU, BBITCCHEHHE
OJIHOTO MeTaJllla JPYTMM W3 PAacTBOpa COJIM; PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad IO TEME
«BaxHeunye Kiacchl HECOPraHMYECKUX COCTUHECHUI.

Iepuonuveckuii 3axkoH u Ilepuogmueckasi cucremMa xumuuyeckux 3jemenros /. U.
MenneseeBa. Crtpoenue aTOMOB. Xumuyeckasi CBSI3b. OxucaurTeabHO-
BOCCTAHOBHUTE/IbHbIC PEAKIIUHN

[lepBble MOMBITKU KJIAaCCU(PUKAIIUU XUMUYECKUX 3JeMEHTOB. [loHsATHE O IpyIax CXOJIHBIX
3JIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJlOr€Hbl, WHEPTHBIC Ta3bl).
DneMeHTBI, KOTOpbIe 00pa3ytoT aM(POTEpHBIE OKCUABI U THUIPOKCHIBI.

[lepuoanueckuii 3aKOH. Ilepuonnueckas CHUCTEMA  XHMMHUYECKHUX AJIEMEHTOB
1. . MenneneeBa. Kopotkomepuoanas wu giuHHomepuogHas ¢opmel [lepuoamdeckoit
cucteMbl xuMuueckux 3meMeHToB 1. 1. Menaeneesa. [leproasl v rpynnbl. Du3nyecKkuii CMbICIT
MOPSIAKOBOTO HOMEPa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
000J04ek aToMOB IMepBhIX 20 xXuMmYeckmx dieMeHTOB llepmommdeckoit cuctemsr /JI. .
MenneneeBa. XapakTepUCTUKAa XUMUUECKOT0 AJIEMEHTA 0 €ro MoioxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH MU3MEHEHHS PaJNyCca aTOMOB XMMHYECKHX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam M nepuojaM. 3Hauenue [lepuogmyeckoro 3akoHa u
[lepronueckoi CUCTEMBI XUMUUYECKUX DJIEMEHTOB JUISL Pa3BUTHS HAYKU W IpakTuku. [l. M.
MeHieneeB — y4E€HBIN U TPaXKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHAs ) CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHasI CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl OKUCIeHus U
BOCCTaHOBJICHHS. OKUCITUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUN DKCIEPUMEHT: H3y4eHHE OOpas3IoB BEIIECTB METAJIOB U HEMETAIIOB;
B3aMMOJICMCTBUE THAPOKCUA LIMHKA C PACTBOPAMH KHUCIIOT U LIEJIO0YEH; TPOBEICHUE OIBITOB,
WUTFOCTPUPYIOIIHNX TPUMEPBI OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pPeaKIuii (TOpeHue, peakiuu
Pa3NoKEHUsl, COETMHEHNU).

MesxknpeamMeTHbie CBA3H

Peanu3zanusi MeXNpEeIMETHBIX CBA3CH MPU HM3YUYCHUM XUMHUH B 8 KIIAcCE€ OCYHIECTBIISETCS
yepe3 MCIOJIb30BaHWE KaK OONMX €CTeCTBEHHO-HAYYHBIX TMOHATHH, TaK U TOHSATHUH,
SIBJISTFOLUXCSL CHCTEMHBIMM JIJISI OTI€JIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mmue ecTeCTBEeHHO-HAYYHbIC TIOHATHS: HAYYHBINA (DaKT, TUOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, KIaccu(puKaius, MNEPUOJUYHOCTh, HAOIIOICHHE, SKCIEPUMEHT, MOJEIUPOBaHUE,
W3MEpPEHHE, MOJICIIb, SIBJIICHUE.

®usuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaIuOaKTUBHOCTh, MOJICKYJa, SJEKTPUUECKUH 3apsiji, BEIIECTBO, TEI0, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (pu3nyuecKkue BEIMYHUHBI, CAMHHUIIBI U3MEPEHUS, KOCMOC, TJIAHETHI,
3BE3161, CoHIIC.

buonorus: poTocuHTE3, ABIXaHUE, OHOCHEpa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TIOJIE3HBIE UCKOIIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BeurecTBO 1 XUMHYECKAsA peaKIus

[lepuonnueckuii  3aKoH. [lepuonnueckass  cucTeMa  XUMUYECKHX  3JIEMEHTOB
. . MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KaIMs, KaJbIUs M UX COCIUHEHHH B COOTBETCTBUU C
MIOJIOXKEHUEM 3JIEMEHTOB B [leproauueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUAbl XMUMHYECKOM CBsI3U. THUMBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUMA KPUCTAUIMUECKOW PEMIETKH M BHJa XMUMHUYECKOU
CBS3U.

Knaccudpukanuss u HOMEHKJIATypa HEOPraHMYECKHMX BeIIecTB (MEXIyHapoAHas W
TpUBUAJNIbHAS). XHWMHMUYECKHE CBONCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IUYHBIM KjlaccaMm
HEOPraHMYECKUX COCIMHEHUH, TeHeTUYeCKasi CBSI3b HEOPTAHUYECKUX BEIECTB.

Knaccudukanuss XUMHUECKHX pEakUUid MO pa3IU4HbIM MpH3HAKaM (M0 YUCIY U COCTaBy
YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3((eKTy, MO U3MEHEHHUIO CTeNeHEen
OKHCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTHUMOCTH, MO YYACTHIO KaTajau3aTopa). JK30- U
SHIOTEPMHUUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPABHECHHUS.

[TonsiTe o ckopocTu xumMudeckoil peaknuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKNX peakiusax. [[oHSATHE O TOMOTEHHBIX W TETEPOTeHHBIX peakiusax. [lonstue o
XUMUYECKOM paBHOBecHH. DakTopbl, BIMSIONINE HA CKOPOCTh XUMHUYECKOM peakiuu u
MOJIO’KEHUE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIUU, JJICKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTENIbHOU peakiuu. CocTaBlIeHUE YpaBHEHUU OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuii ¢ UCTOJIb30BaHUEM METO/Ia AIEKTPOHHOTO OaaHca.

Teopust ANEKTPOJUTUUECKON AUCCOLMAIUMU. DJIEKTPOJUTHI U HEDIEKTPOJIUTHI. KaThoHsI,
aHUOHBI. MeXaHU3M JUCCOIMAIIMU BEIIECTB C Pa3IMYHBIMU BHJAMH XHMHYECKOH CBS3H.
Crenens aucconuarnuu. CUIbHbBIC U C1a0ble SJICKTPOJIUTHI.

Peaknun monHoro obmeHa. YcCIOBUSI MPOTEKaHUs PEAKIM MOHHOTO OOMEHa, MOJHBbIC U
COKpall€¢HHbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBA KHUCIOT, OCHOBAaHUN U COJICH B CBETE
MpeACTaBICHUN 00 JJIEKTPOJUTHUECKOW auccomnuanuu. KadecTBEHHbIE peakIiMd Ha HOHBI.
[TonsiTvie 0 TUAPOIU3E COTEH.

XUMHUYECKUNA SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPHUCTALUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB U HEMeTaJIoB (rpaduTa U aiamasa), CJI0KHBIX BEIIECTB
(x;mopunma HaTpus); HUCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMHYECKOW peakiuu OT
BO3JICHCTBUS Pa3IMYHbBIX (PAKTOPOB; UCCIIEIOBAHUE DIICKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOIMAIMM  KUCIOT, ImeJo4edl W coneil  (BO3MOXKHO — HCIOJIB30BaHUE
BHJICOMATEPHUAJIOB); MPOBEICHUE OMBITOB, WILTFOCTPUPYIOMIUX MPU3HAKH MPOTEKAHUS PEaKIUi
HOHHOTO oOMeHa (oOpa3oBaHME OCajJKa, BBIJICJICHHE raza, OOpa30BaHHWE BOJBI); OIIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuil (ToOpeHue, peakuu
paslioKEeHUsl, COCAMHEHHUS); pACMO3HABAaHWE HEOPraHUYECKHUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIIMi Ha MOHBI, PEIICHNUE SKCIIEPUMEHTAIbHBIX 3a7a4.

HeMmeTa/uibl 1 UX coeIMHEHUS

OO6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCTICHU
okucaeHus. CTpoeHne u GU3NIEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. X UMHUECKHE
CBOMCTBa Ha mpuMepe xyopa (B3aUMOJACHCTBHE C METaulaMH, HEMeTajulaMH, LIEI0YaMH).
Xnopooaopo. CossiHas KUCJIOTa, XMMAYECKHE CBOMCTRBA, MOJyYeHHEe, TIpUMeHeHue. [{eiicTBue
XJIOpa ¥ XJIOPOBOJOPOJa Ha OPraHM3M 4elIoBeKa. BakHeiline XJIOopulbl U UX HAXO0XKICHUE
B [IPUPOJIE.



O6mas xapakrtepucTuka 3ieMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTEpPHBIE CTEIIEHU OKUCIIEHUSI.

CrtpoeHue U Qpu3ndyeckrue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJIOTPOIHBIE
Moau(UKaIMA KUCIOpOJa M cepbl. XMMHUUYECKHE CBOMCTBa cepbl. CEepoBOAOPO, CTPOCHHE,
(uzmyeckrue U XuMU4YecKkue cBocTBa. OKCUIBI Cephl KaK MPEICTABUTENIN KUCIOTHBIX OKCUIOB.
CepHas kuciora, puU3NYecKue U XMMHUYECKHE CBOMCTBa (00IIMe Kak MpeJCTaBUTENs Kiacca
KHCJIOT U crnenuduueckue). XUMUUECKUE PEaKIUu, JeKallhie B OCHOBE MPOMBIIUICHHOTO
criocoba mosrydeHusi cepHor KucioThl. [Ipumenenne. Conu cepHOM KHCIOTHI, KaueCTBEHHAS
peakuus Ha cynbdar-uoH. HaxoxxneHue cepsl U €€ COeIMHEHUN B MpUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKpYKaloLel Cpelpl COCIWHEHUSIMU cepbl (KUCIOTHBIE JOXIU, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPe0TBPAIICHHUS.

OO6mass xapakTepucThka »3JeMEeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTETIEHN OKUCIICHUSI.

A30T, pacnipocTpaHeHue B IpuUpo/ie, husnyeckre u XuMuueckue ceorictra. KpyroBopot azora
B IpUpoje. AMMUAK, ero GU3N4YeCKue U XUMHUUYECKHUE CBOMCTBA, MOJYyUYCHHE U MPUMEHEHUE.
Conu aMmMoOHuUS, X (PU3NYECKUE U XUMUYECKUE CBOMCTBA, puMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHMs. A30THasi KUCIIOTa, €€ MoixydeHue, GU3nueckrue U XUMUYECKUEe CBOWCTBA
(oOmue kak mMpeaCcTaBUTENs Kiacca KUCIOT U crenududeckue). Vcnonb3oBaHue HUTPATOB U
colieii aMMOHHUSI B KadyeCcTBE MHUHEPAIbHBIX yH0oOpeHuil. XUMHYECKOe 3arpsi3HCHHE
OKpY>Karolleil cpeibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3aTPSA3HEHUE BO3/1yXa, TOYBBI
1 BOJIOEMOB).

®ocdop, amtorponHsie mMomudukanuu dochopa, GU3MUECKHE U XUMHUYECKHUE CBOWCTBA.
Oxcun dpocdopa(V) u pochopnas kucnora, puznueckue U XUMHUIECKUE CBOWCTBA, MOJIYYCHHE.
Ucnonb3oBanue GocdartoB B kauecTBe MUHEPAIBHBIX YIOOPESHHIA.

O6mas xapakrtepuctuka sneMeHToB [VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepPHBIC CTETICHN OKUCIICHUSI.

VYrnepon, amioTponHble MOAU(MUKAINK, pPacHpOCTpaHEHHWE B TpHpojae, (U3HUECKHE U
XUMHUYEcKHe cBoiicTBa. Ancopbuus. KpyroBopot yriaepoaa B npupoje. OKcubl yriaeposaa, ux
(du3uyeckue W XUMHUYECKHE CBOWMCTBA, JIEMCTBHE HA KUBBIE OPraHU3MBbI, IOJYyUYCHHE
Y IpUMEHEHHE. DKOJIOTHYECKHEe MPOOJIEMBbI, CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV); runmoresa
rJ100aTbHOTO TOTETUICHUST KIIMMATa; MapHUKOBBIN 3P dekT. YTroapHas KUCIOTa U €€ COJH, UX
(u3mYecKue U XMMUYECKHE CBOMCTBA, MOJIydyeHUEe U mpuMeHeHne. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbl. Mcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH |
CEJIbCKOM XO35MCTBE.

[lepBoHauyanbHBIC TOHATHUS 00 OPraHUYECKUX BEIIECTBaX KaK O COSTUHEHMSIX Yriaepoja
(MeTaH, 3TaH, JITWIEH, aleTWICH, 3TaHOJ, TJWIEPUH, YKCycHas Kuciota). Mx coctaB wu
XuMH4eckoe crpoeHue. [loHsTHE O OMOTOTMYECKHM BaXKHBIX BEIECTBAX: JKHUpaX, OeNKax,
VIJIEBOJIaX — W HX POJM B JKHU3HU 4YelIOBeKa. MaTepuaibHOE€ €IMHCTBO OPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHCHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWMCTBA, TMOJYy4YeHHE U TMPUMECHEHUE.
Coenuaenust kpemHuss B mpupozae. OOmme mpencraBineHuss o0 oxcuae kpemuusi(IV) u
KpeMHHEBOU KucnoTe. CUIIUMKATHI, MX UCIOIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH.
Baxneiimue crpouTenbHble MaTepUalibl: K€paMUKa, CTEKJIO, IIEMEHT, OETOH, Kele300€TOH.
[TpoGnembl 6€30MaCHOTO UCITOJIB30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCEIHEBHOM KU3HH.

XUMUYECKAN DKCIEPUMEHT: H3yueHHEe O00pa3loB HEOPTaHMYECKUX BEIIECTB, CBOMNCTB
COJITHOM KHUCIJIOTBI, MPOBEJACHHE KAYECTBEHHBIX PEAKIHMM Ha XJIOPHUA-UOHBI U HaOIIOJCHHE
OPU3HAKOB HMX NPOTEKAHHUS; OMbBITHI, OTpaxarouiue (GU3MUYecKkue U XMMHUYECKHE CBOMCTBA
raJior€HOB U UX COEAMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEPUAITIOB); O3HAKOMJICHHUE C



oOpa3iaMu XJIOpUJI0B (TAJIOTCHHUIOB); O3HAKOMIICHHE C 00pa3IaMu Cephbl U €€ COeTUHEHUSIMU
(BO3MOXHO HCIIOJIb30BaHHE BUICOMATEPHANIOB); HAOIIOACHUE TIpoliecca OOyTIMBaHUs caxapa
noj JECUCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHCIOTHI; M3YYEHHE XHWMHYECKHX CBOWMCTB
pa30aBIICHHOW CEpPHOM KHUCIIOTHI, MPOBEJACHUE KAaYeCTBEHHOM peakluu Ha Cylb(aT-uoH U
Ha0I0/IeHHEe TpU3HAKa €€ MPOTEeKaHUs; O3HAKOMJICHHE C (U3MYECKUMH CBONCTBaMH a30Ta,
dochopa U ux coeauHeHUU (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPUATIOB), 0Opa3IaMu
a30THBIX M (OCPOPHBIX YIOOpEHUM; MOJyUYCHHE, COOMpaHHEe, PACIO3HABAHHE W HM3YUYCHUE
CBOMCTB aMMHaKa; MPOBEJICHUE KAYECTBEHHBIX PEaklUil Ha MOH aMMOHMS U ¢ochaT-uoH U
U3y4YeHHE MPU3HAKOB UX MPOTEKAHUS, B3AUMOACHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCIOTHI
C MeJIbI0 (BO3MOKHO UCTIOJE30BaHUE BUICOMATEPHAIIOB); H3YICHUE MOJIEICH KPUCTAITMICCKUX
peméTok anMasa, rpadura, GpyiiepeHa; 03HaKOMICHHE C ITPOIECCOM aICOPOITMU paCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOrasa; IMOJy4YeHHE, COOMpaHUeE,
pacro3HaBaHUE U U3YYEHHUE CBOMCTB YTJIEKUCIIOTO ras3a; MpoBEJACHHUE KaYeCTBEHHBIX peaKIui
Ha kapOoOHAT- W CHJIMKAT-UOHBI M U3YUYCHHE MPU3HAKOB HX MPOTEKAHMS; O3HAKOMJICHHE C
MPOAYKIHEN CUIMKATHON MPOMBIIUICHHOCTH; PEUICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 MO TEME
«BaxxHele HeMeTallIbl U UX COCAUHEHUS».

MeTaiibl M UX COeIMHEHUS

OO0m1as XxapaKTepUCTHKAa XUMUYECKHUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU UX MOJIOKECHHS
B Ilepunoguueckoit cucteme Xxumuueckux sjemeHToB JI. M. MeHneneeBa U CTpOCHUSI aTOMOB.
Ctpoenne meTaioB. Mertainueckas CBsI3b M MeTaJUIM4YecKas KpHCTa/UIM4ecKas pemeTka.
DJIEKTPOXUMUYECKUN psii HANPsDKEHUH MeTauioB. PU3WUYECKHME U XMUMHUYECKHE CBOMCTBA
MeTtaioB. O61Me cnocoObl MoaydeHus: MeTauioB. [IoHITHE 0 KOPPO3UH METAILIOB, OCHOBHBIE
CIOCOOBI 3aIUTHl UX OT Koppo3uu. CIutaBel (CTayib, YYT'yH, MIOPATIOMHUHHUMA, OpOH3a) U HX
MPUMEHEHHE B ObITY U TPOMBIIIIJIEHHOCTH.

[[lenounblie MeTaIbL: MOJOkKEHUE B [lepuoanueckoit cucreme XuMuueckux sneMenToB /1. WM.
MenpeneeBa; CTpOCHUME UX aTOMOB; HaXOXJE€HUE B mpupoge. PU3MYECKUE U XUMHUUYECKUE
CBOMCTBA (Ha MpuMepe HATPpHUA U Kaiusl). OKCUIbI U TUJIPOKCHUIBI HATpUs U Kanus. [IpumeHenue
HIEJTOYHBIX METAVIOB U UX COCAUHECHHM.

[[lenouyHo3eMeNbHBIE METAJIBI MArHUK U KaJdbLMK: nonoxxkeHue B Ilepuognueckoil cucreme
xuMmuyeckux aneMmeHToB J[. M. MenaeneeBa; cTpoeHHE MX aTOMOB; HAXOXKJICHHUE B MPHUPOJIE.
DOU3NYECKUE U XUMUYECKUE CBOMCTBA MarHusi M Kayiblus. BaxHellne COeTMHEHHS KaJlbIUs
(oxcum, rupokcu, conin). JKECTKOCTh BOJIBI M CIIOCOOKI €€ yCTpaHEHHS.

Amomunuii: nonoxkenne B llepuogmueckoir cucreme XmMmuueckux dsieMeHtoB [l U
MemneneeBa; CTpOCHUE aTOMA; HAX0X/JICHUE B Mpupoie. PU3NUECKUE U XUMUYECKUE CBOMCTBA
amroMuHus. AMpOTEepHBIE CBOMCTBA OKCHJIA U THAPOKCHUIA ATFOMUHUS.

Keneszo: nonoxenue B [lepuognueckoii cucreme xumudeckux aneMenToB J1. . Menpaeneena;
CTPOEHUE aTOMa; HaxoxkaeHue B npupone. dusznueckne M XMMUYECKHME CBOMCTBA JKEJe3a.
Oxkcuapl, ruapokcuabl u conu xenesa(Il) u sxeneza(Ill), ux coctas, cBOWCTBaA U OJTyYEHHE.

XUMHYECKUN OSKCIEPUMEHT: O3HAKOMJICHHME C oO0pasllaMd METalIoB U CIUIaBOB, HX
(U3UYECKUMH CBOWCTBAMH; HW3yYE€HHUE pE3yJbTaTOB KOPPO3HH METAUIOB (BO3MOXKHO
MCIOJIb30BAHKE BUJICOMATEPUAIOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCU/IA KAJIbITUSI K HATPHSI
C BOJIOM (BO3MOYKHO HCIOJIb30BAaHWE BUICOMATEPUAIOB); MCCIICOBAHUE CBOWCTB >KECTKOU
BOJIBI; MPOIECCA TOPEHUS KeJle3a B KHCIOPo i€ (BOZMOKHO MCIOJIb30BAHUE BUIEOMATEPUATIOB);
MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha WOHBI (MarHus, Kajibllvs, aTOMHUHUS,
nmHka, sxxenesa(ll) u xeneza(Ill), meau(Il)); HabmoaeHUe 1 ONMCaHUE TPOIIECCOB OKPAIIMBAHHUS
IJIaMEHW MOHAMM HATpHsl, KU U KaibIus (BO3MOXXHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB);
uccienoBaHue aMm(pOTEPHBIX CBOMCTB THAPOKCHUAA aIFOMUHUS U THAPOKCHU/IA ITUHKA; PEIICHHE
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeiIe MeTalibl U KX COEIUHEHUSD.



XHuMHSA ¥ OKpYKaoLas cpeia

HoBrie maTepuansl M TexHOJIOTHH. BemecTBa W Marepualibl B TOBCEIHEBHOW IKU3HU
yelioBeKa. XUMHUs U 3I0poBbe. be3onacHoe ucnoab30BaHne BEIIECTB M XUMUYECKUX PEaKIIUii B
obITy. IlepBasg moMoIb NpyU XUMUYECKUX OXKOTaX U OoTpaBieHUsAX. OCHOBBI AKOJIOIMYECKOU
IrPaMOTHOCTU. XHMHYECKOE 3arpsi3HEHUE OKpY’Kawlleld cpeabl (MpeaenpHas JOMyCcTUMas
koHIeHTpanus BemecTB — [1/IK). Ponb Xxumun B perieHu# 3K0JI0THYECKUX MPoOIIeM.

[TpupoaHble UCTOYHUKU YTJIEBOJOPOAOB (Yroiyib, IPUPOJHBIN ra3, HE(QTh), MPOAYKTHI HUX
nepepadoTKH, UX POJIb B OBITY U MPOMBIIIIIICHHOCTH.

XUMHUYECKUN HKCIIEPUMEHT: M3yueHHe o0pa3lloB MaTepuajoB (CTEKIIO, CIUIaBbl METAJIOB,
MOJIUMEPHBIE MaTEPUAIIBI).

Me:xnpeaMeTHbIe CBSI3H

Peanuzanust MEXIpPEIMETHBIX CBSI3€M MPU M3YYEHHM XMMHHM B 9 Kilacce OCYIIECTBISETCS
yepe3 WCIOJIb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, Tak M TMOHSITHH,
SBJIAIOIINXCS CHUCTEMHBIMM JJIi OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.
Peanuzanus MexXxnpeaAMETHBIX CBS3€M IPU U3YUYEHUU XUMHH B 9 Ki1acce OCYIIECTBIISIETCA Yepe3
MCIIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSTHHA, TaK W TOHSITHH, SBISIOIIMXCS
CUCTEMHBIMU IS OTACIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpUs, aHAIIU3,
CUHTE3, KiIaccupukanus, MNEepUOJUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE,
H3MepeHue, MO/JIeNb, SBJIICHNE, TAPHUKOBBIN A (HEKT, TEXHOJIOTHUsI, MaTepUaJIbl.

®duszuka: wmarepusi, aToOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUA, H30TOINBI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUM 3apsii, NPOBOAHUKH, MOJYNPOBOJIHUKH,
TUDIIEKTPUKH, (DOTOITIEMEHT, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpPUCTAIIMYECKas peIIETKa, CIUIaBbl, (U3NUYECKHE BEITUYMHBI,
€IMHMIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: ¢otocunTe3, apixaHue, Ouocdepa, 3KocHCTEMa, MUHEpaJbHbIE YJI0OpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IUTATEIbHbIE BELIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpalIbl, TOPHbIE MOPO/IbI, TIOJIE3HbIE UCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

[INTAHUPYEMBIE OGPA30OBATEJIbHBIE PE3VJIbTATDI

I/I3yqu1/Ie xumMuM B 8-9 Kitacce HaIIPaBJICHO Ha JOCTHXXCHHC O6y‘{aIOHlI/IMI/IC5I JNYHOCTHBIX,
MCTAIIPCAMCETHBIX U IIPCAMCTHBIX PC3YJIbTATOB OCBOCHUSA yqe6H0r0 npeamceTa.

JIMHHOCTHBLIE PE3VYJIBTATEI

JIMYHOCTHBIC pe3yabTaThl OCBOCHHUS TMPOTPaMMbl OCHOBHOTO 0O0IIero o0pa3oBaHUs
JTOCTHTAIOTCS B XOZIe 0OYYEHHSI XUMHH B €JHHCTBE y4eOHOW U BOCIIUTATEIBHON JIEATEILHOCTH
OpraHuzanii B COOTBETCTBHH C TPAIUIMOHHBIMH POCCHHCKHMH COIIHOKYJIbTYPHBIMU U
JTYyXOBHO-HPABCTBEHHBIMHU I[ICHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBWJIAMU W HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CaMOPA3BUTUS M COLMAIU3AIUH
00yJaromuxcs.

JIMYHOCTHBIC PE3YNIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

[TaTprOTHYECKOTO BOCITUTAHUSI

1) IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACIIINIO, TMOHMMAaHMs 3HAYCHUS XUMHUYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(pOPMAIME 0 TIePEeJOBBIX JOCTHKEHHUAX U OTKPBITUSIX
MHUPOBOH U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE
MUpa ¥ 00IeCTBa;



['paxxnaHCKOro BOCIIUTAHUS

2) mpeacTaBlICHHUs O COIHAIBHBIX HOpPMax W TpaBUJiaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIC3HOHM, y4eOHO-
HCCIIEIOBATEILCKOM, TBOPUECKOMN U APYTUX BUAAX AEATEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JI€SITEIbHOCTH TP BBIMOJTHEHUN YUE€OHBIX, MO3HABATEIBHBIX 3a/1a4, BBITTOJIHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB, CO3/IaHUH YI€OHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOITIOHUMAHHIO
¥ B3aUMOIIOMOIIA B TpOIlECCE 3TOM yueOHOM AEsTeNbHOCTH; TOTOBHOCTH OLICHHBATh CBOE
MOBEJICHUE U TOCTYIKU CBOMX TOBAPHUIIECH C MO3UIIMM HPABCTBEHHBIX W MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIIEICTBUIA MMOCTYIIKOB;

[leHHOCTH Hay4YHOT'O MO3HAHUS

3) MHUPOBO33PEHUECKHUX MPEACTABICHHH O BEIIECTBE W XHMHYECKOM pEaKInH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOLIUX OCHOBY IS
MMOHUMAaHMsI CYIIHOCTH HAy4YHOM KapTUHBI MHpa; TMpeACTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AMMOCBS3SAX YEIOBEKA C MPUPOAHON CPEeO, O POIHU
XUMUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEJbHBIX MOTHBOB, HAIPABJICHHBIX Ha IOJY4YCHHUE HOBBIX 3HAHUM MO XHUMHH,
HEOOXOUMBIX JIJIs1 0OBSICHEHUS HAa0JII0/1aeMbIX TIPOILIECCOB U SIBICHUM;

5) nmo3HaBaTenbHON, MHPOPMAIIMOHHOW M YUTATEIhCKOW KYJIbTYpPhI, B TOM YKCJIC HABHIKOB
CaMOCTOSITEIbHOM pabOThl C y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIUTEPATYypOH, TOCTYIMHBIMU
TEXHUYECKUMH CPeJICTBaMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) mHTEpeca K O0YYCHUIO W MO3HAHMIO, JTFOO03HATEIFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON M MCCIIEA0BATEIBCKON JACATEIBHOCTH, K OCO3HAHHOMY BEIOODY
HaIIPaBJIEHHOCTH U YPOBHS OOYYCHHS B JaTbHEHIIIEM;

@opMUPOBaHUS KYJIbTYPbI 3J0POBbsI

7) 0OCO3HaHUS ICHHOCTH KMU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0POBBIM 00pa3 KU3HM, OCO3HAHUS TMOCIEACTBUM U HENPUATHS BPEAHBIX MPHUBBIYCK
(ynoTpeOyieHusT aNKoroJisi, HAPKOTUKOB, KYpPEHHUS), HEOOXOJUMOCTH COOJIOJIEHUS TPABUI
0€30MacHOCTH TIPHU OOpAIICHUU C XUMUYECKUMH BEIIECTBAMH B OBITY U pEAIbHON KU3HHU;

TpynoBOro BoCcInuTanus

8) nHTEepeca K MPaKTUUYECKOMY U3YYCHHIO MPOQECCHil U TpyJa pa3IuvyHOro poja, YBaKEHUE
K Tpydy U pe3ylbTaraMm TpPYIOBOH JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IMPUMEHEHUS
MPEAMETHBIX 3HAHUM TI0O XHMMHH, OCO3HAHHOTO BBIOOpAa WHIWBHUAYAJIbHOW TPACKTOPUU
MPOJIOKEHUST 00pa30BaHUsS C y4ETOM JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCNemHOW MPoPEeCCHOHATBLHOMN 1eATeTbHOCTH U
Pa3BUTHUS HEOOXOUMBIX YMEHHI; TOTOBHOCTh aJIallITUPOBATHCS B TPOQPECCHOHATBHOM cpefie;

DKOJIOTHYECKOTO BOCIIUTAHUS

9) ’KOIOTHYECKH 11€JIECO00PA3HOTO OTHOIICHUS K TPUPOJIC KAK UICTOYHUKY JKU3HH HA 3emiie,
OCHOBE €€ CYyIIIeCTBOBAaHHUS, IOHUMAHUS IIEHHOCTH 370pOBOTO M 0e30macHOro odpas3a KU3HH,
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MUECKOMY M TCHUXUYECKOMY 3I0POBBIO,
OCO3HAHUS IIEHHOCTH COOJTIOICHUS TIPAaBUIJI O€30M1aCHOT0 OBECHHUS IPH PaboTe ¢ BEIlIeCTBaMH,
a TaK)K€ B CUTYalUsIX, YTPOXKAIOUIUX 3JJOPOBbIO U KU3HHU JIIOJIEH;

10) crocoOHOCTH MPUMEHSTh 3HAHUSA, MOJydaeMble MPU U3YYCHUH XUMUH, ISl PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY’KArOIIeH MPUPOAHON CPeNOi, TMOBBIIMICHHUS] YPOBHS KOJIOTHYECKOM
KYJIbTYPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa IKOJIOTHUECKHUX MPOOJIeM U MyTel UX pelieHus
MOCPEICTBOM METOJIOB XUMMUH;

11) 2KONOTMYECKOTO0 MBINUICHUS, YMEHHS PYKOBOJCTBOBAaThCSA WM B II0O3HABATEIbHOM,
KOMMYHUKATUBHOUN M COLMAJIBHOM MPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampenIMETHBIX pPE3YyJIbTAaTOB BBIICISAIOT 3HAUYUMBIC I (HOPMHPOBAHHS
MHPOBO33pEHHUsI OOIICHAYYHBIC TTOHATHUS (3aKOH, TEOPHs, MPUHIIMI, TUIIOTe3a, (aKT, CUCTeMa,
MpOIeCC, IKCIEPUMEHT M Jp.), KOTOPBhIE HMCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYE€OHBIX
MpeaMeTax M MO3BOJISIIOT HA OCHOBE 3HAHUH M3 ATUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE
0 LIETTOCTHOM HayYHOUW KapTHHE MHUPA, U YHHUBEPCaIbHbIC YUeOHbIC JeHCTBH (T03HABATEIbHEIE,
KOMMYHHUKATUBHBIE, PETYJIATHBHBIC), KOTOpPbIE 00ECIeunBarOT (OPMHUPOBAHNE TOTOBHOCTH K
CaMOCTOSTEIFHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO YISOHON NEATEIHHOCTH.

MeramnpeameTHble pe3yabTaThl OCBOSHHS 00pa3oBaTeIbHOM MPOrpaMMBl IO XUMHH
OTpaXXaloT OBJIAJICHUE YHUBEPCATIbHBIMU MTO3HABATEIbHBIMU JEHCTBUAMU, B TOM YHCJIE:

ba3oBbIMU TOrHYECKUMU ICUCTBUSIMU

1) ymeHHeM HCHOIB30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHH 3HAHHM:
pacKphIBaTh CMBICII XUMHYECKMX TOHATHH (BBIACIATH WX XapaKTEpHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C IPYTUMH MOHSATHIMU ), UCIIOJIB30BATh MOHATHS JIs1 OOBSICHCHUS
OTACNBHBIX (DAaKTOB W SBJICHUM, BHIOMPATh OCHOBAHUS W KPUTECPHUH I KiIacCH(pUKAIIUH
XUMHUYECKHUX BEIIECTB U XMMUUECKUX PEAKIIUM; YyCTaHABIUBATH MPUUUMHHO-CJIECTBEHHBIE CBS3U
MEXIy OOBEeKTaMH H3Y4YEHHUS, CTPOUTh JIOTUUECKHE pacCyXJIeHUS (MHIYKTHBHEIE,
JeTYKTHBHBIC, TT0 aHAJIOTHH); IeJIaTh BEIBOJIBI U 3aKITIOUCHUS,

2) yMEHHEM IIPUMEHSTH B MIPOIECCE MO3HAHMS TMOHATHS (MIPEIMETHBIC M METaIlPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, HCIOJIb3yeMble B XHMHH, MPEOOPA30BLIBATH IITHPOKO
MIPUMEHSEMbIC B XUMHH MOJCIbHBIC TTPEICTaBICHUS — XUMHUYCCKUI 3HAK (CMMBOJI DJIEMEHTA),
XuMHAdeckas (opMylda W YpaBHCHHE XHMHYECKOW pEaKud — TMPH PEIICHUH Y4eOHO-
MO3HABATENBHBIX 3aJa4; C Yy4€TOM OTUX MOJICJIbHBIX TNPEACTABICHUN BBISBISATh H
XapaKTEepPU30BaTh CYIICCTBEHHBIC TPU3HAKH M3y4aeMbIX 00BEKTOB — XHMHUUYECKHX BEIIECTB U
XUMUYECKUX PEaKIIH; BRISBIATH 00IME 3aKOHOMEPHOCTU, TPUIMHHO-CIIC/ICTBEHHBIC CBSI3U U
MPOTUBOPEUUS B M3Y4aeMBIX MPOIECCaX U SBICHUSX; MpeajiaraTh KPUTEPUH JJIsI BBISIBICHUS
9TUX 3aKOHOMEPHOCTEH M TMPOTHBOPEUYHH; CAMOCTOSTEIBHO BBIOMpATh CHOCOO peIIeHUs
yueOHOM 3adauu (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIICHUs, BbIOMpaTh HamboJee
MOAXOSIIUHN C yUETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB);

ba3oBbIMHU HCCIeOBATEIILCKUMHU JICHCTBUSIMU

3) yMeHHEeM HUCIOJb30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS, a
TaKk)K€ B KaueCTBE OCHOBBI I (POPMHPOBAHMS THUIIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHHII;

4) mpuoOpeTeHHe OmbITa IO IJIAHWPOBAHUIO, OPTaHM3AIlMd M IMPOBEICHUIO YUCHUYCCKHUX
IKCIIEPUMEHTOB: YMEHHE HaOI0/IaTh 3a XOJOM Ipoliecca, CaMOCTOSTEILHO MPOTHO3UPOBATh
€ro pe3ynbTaT, GOpMyIUpPOBaTH 000OIIIEHHUS U BBIBOJIBI IO pe3yJbTaTaM MPOBEIEHHOTO OIBITA,
HCCIIEOBaHUS, COCTABIIATH OTYET O MPOJIeTIaHHOM padoTe;

PaboToii ¢ nHpopManmeit

5) yMeHueM BBIOMpaTh, aHATU3UPOBATH M WHTEPIPETUPOBATH MHQPOPMAIMIO PaA3IUYHBIX
BUJIOB U (POpM MpEJCTaBICHUS, MOIYyUYaeMyl U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
JUTEepaTypa XUMHYECKOTO COJIepKaHUs, CIpaBOYHBIC IOCOOMs, pecypchl MHTepHeTa);
KPUTUYECKHU OIICHUBATh MPOTUBOPEUYHMBYIO U HEJIOCTOBEPHYIO HH(OPMAIIUIO;

6) YMEHHEM MIPUMEHSTH Pa3IMYHbIC METObI M 3aMPOCHI TIPH MTOUCKE U 0TOOpE UHPOpMAITHHT
1 COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUISl BBIITOJTHECHUS YISCOHBIX M TO3HABATCIBHBIX
3a1ad  ONPEACIIEHHOrO THMA; IPUOOpETeHHWE OmbiTa B  O0JACTH  HCIIOJIb30BAHUS
UH()OPMAITMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH, OBJaJeHHe KYJIbTypOHd aKTUBHOTO
WCIIOJIb30BaHMsI PA3IMYHBIX TMOMCKOBBIX CHCTEM; CaMOCTOSITEIBHO BBIOMPATH ONTHMATBHYIO



dbopmy mpenctaBieHus WHGOPMAIMN U WLTIOCTPUPOBATH pEIllaeMble 3a7aud HECIIOKHBIMU
CXeMaMH, JuarpaMMaMu, ApyruMu opMamu rpaguky U ©X KOMOUHAITUSMU;

7) yMEHHEM HCIIONb30BaTh M aHATU3UPOBATh B Mpollecce YYeOHOM U HCCIeoBaTeNbCKON
NEeATETLHOCTH WH(OpPMalUI0 O BIMSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO XO3siCTBA U
TPAHCIIOPTA Ha COCTOSIHUE OKPYKAIOIIECH MTPUPOTHON CPEIbI;

YHuBepcaibHbIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU

8) yMeHueM 3aJaBaTh BOIPOCHI (B XOJ€ JAMAJIOra W/WIU JTUCKYCCHHM) TIO CYIIECTBY
oOcyxaaeMoil TeMbl, (OPMYIUPOBATH CBOM TMPEHAJIOKEHUS OTHOCUTEIHHO BBITIOJIHEHUS
peI0KEHHOM 3a/1a4u;

9) mnpuoOpereHue ombITa TNPE3CHTALMH PE3YJIbTATOB  BBHIMNOJHEHUS XHUMHUYECKOIO
JKCIepuMeHTa (J1TabopaTopHOTO OIbITa, JIAOOPATOPHON PAOOTHI IO HMCCIASIOBAHHIO CBOMCTB
BEIIIECTB, YI4EOHOTO MPOCKTA);

10) 3amHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU II03HABATEIbHON W
HCCIIEIOBATEIBCKON JEATEIPHOCTH MPU PEHICHUH BO3HHUKAIOIMIMX MPoOJeM Ha OCHOBE Yy4éTa
OoOIIMX MHTEPECOB W COIJIACOBaHUsS MO3UIUMA (0OCYXJACHHUS, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPJMHAIMS COBMECTHBIX JICHCTBHI, OTpeIeIeHHe KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOU paboTHI | [Ip.);

VYHuBepcanbHBIMU PETYISATUBHBIMU JICUCTBUAMHU

11) ymeHweM CaMOCTOSTENIBHO OMNPENENATh eI JIEeITeIIbHOCTH, IUTAaHUPOBATh,
OCYIIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTbD,
BbIOMpaTh Hambosiee 3¢G(HEKTUBHBIC CIOCOOBI pelieHrs YYeOHBIX U MO3HABATENbHBIX 3aj1ad,
CaMOCTOSTENBHO COCTABIATh WM KOPPEKTUPOBATH MPEIIIOKEHHBIA aJTOPUTM JICVUCTBHI MpPH
BBITIOJTHEHUHU 3aJlaHUN ¢ y4€TOM TIOJIyYeHHS HOBBIX 3HAaHUM 00 M3y4aeMbIX OOBEKTaxX —
BEILIECTBAaX U PEAKIMX; OLICHUBATh COOTBETCTBHE MOJTYUYEHHOIO pPe3yJIbTaTa 3asiBJICHHOMN 1eH;

12) yMeHHeM HCMONB30BaTh WU AHAJIU3UPOBATH KOHTEKCTHI, MpEAJiaraéMble B YCJIOBHH
3aJjaHUM.

ITPEAMETHBIE PE3VJIBTATDI

B coctaBe mpeaMeTHBIX pPe3yJIbTATOB IO OCBOCHHUIO 00S3aTEBHOTO COJIEPIKAHMUS,
YCTAHOBJICHHOTO JaHHOW TIpPUMEPHONM paboueil MpOrpaMMOi, BBIJEISIOT: OCBOCHHBIC
00ydJaromMMHCsT HAay4YHbIC 3HAHUS, YMEHUS W CIOCOOBI JEUCTBUM, crenuduuecKue s
MPEAMETHON 00MacTH «XHUMHS», BHABI JCATEIHBHOCTH IO TIOJYYCHUIO HOBOTO 3HAHHS, €T0
WHTEPIPETAIINH, TPEOOPA30BAHUIO ¥ IPUMECHECHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAITUsX.

[IpenMeTHBIE PE3yNbTATHl OTPAKAIOT CHOPMHPOBAHHOCTh Yy OOYYAIONIMXCS CIICIYIOITHX
YMEHHUM:

8 KUIACC

1) packpvieamv cmvici OCHOBHBIX XUMHYECKHUX TOHSATHH: aTOM, MOJICKYJIa, XUMUYECKHI
3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOIHOPOJIHAS),
BAJICHTHOCTb, OTHOCUTEJIbHAsI aTOMHAs M MOJICKYJISIpHAsi Macca, KOJUYeCTBO BEIIECTBA, MOJIb,
MOJISIpHAsT Macca, MaccoBasi J0Jii XUMHYECKOTO 3JIEMEHTa B COCTUHECHHUH, MOJIIPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKast
peakmus, KiacCU(pUKAIAS PEakIHi: PeaKkIuu COCIUHCHHS, PCAKIMH Pa3lIOKCHUsS, PeaKIuu
3aMeIIeHUSs, peaKIIuu 0OMeHa, 9K30- U YHJAOTEPMUUECKHUE PEAKITUH; TETIOBOM 3PPEKT peaKiin;
SIIPO aTOMa, DJICKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paalyc aToMa, XUMUYECKas CBS3b,
TOJISIpHAsl M HEMOJIsIpHAss KOBAJICHTHAsI CBsI3b, MOHHAsI CBSA3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBast 107151 BelllecTBa (MPOLEHTHAs KOHIIEHTPAIlUsl) B PacTBOPE;



2) unmocmpuposams B3aUMOCBA3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSITh
9T NOHATUS IIPU ONMCAHUHU BEIIECTB U X MPEBPAILECHU;

3) ucnonvzoeame XUMHUUECKYIO CUMBOJIMKY JJISI COCTaBIEHUS (POPMYJI BEIIECTB U YpaBHEHUI
XUMHYECKHX PEAKIIHIM;

4) onpedensms BaJEHTHOCTh aTOMOB OJJIEMEHTOB B OWHApPHBIX COCAMHEHUSX; CTENEHb
OKHCJICHHS JJIEMEHTOB B OWHApHBIX COCIUHEHUSX; TMPUHAJUICKHOCTh BEIIECTB K
omnpeAcIEHHOMY KJIacCy COeAMHEHUM 1o ¢opMynaM; BUA XUMHUYECKON CBSI3H (KOBaJICHTHAS U
WOHHAs) B HEOPTAHUYECKUX COCTUHECHUSX;

5) pacxkpvieamsv cmeica llepuoanueckoro 3akoHa J[. M. MeHnneneeBa: JeMOHCTPUPOBATH
NOHUMAaHUE NMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX 3JIEMEHTOB OT UX MOJOKECHHS
B Ilepuoguyeckoil cucreme; 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIDHOTO  Y4YE€HHUs, 3aKkoHa ABOTaJpo; ONHUCHIBATh M XapaKTEPU30BaATh
tabnmuunyo ¢opmy lleproanueckoit CUCTEMBbI XMMHYECKHX AJIEMEHTOB: Pa3iU4aTh MOHSITHUS
«rnaBHas noarpymnmna (A-rpynmna)» u «nobouynas noarpynna (b-rpynmna)», mMansie u OobIue
MEPUO/Ibl; COOTHOCUTH 0003HAUYEHUS, KOTOpbIE UMEIOTCs B Tabnuie «Ilepuonnueckas cucrema
xumuyeckux snemeHToB [[. 1. MenneneeBa» ¢ UYHMCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS
aTOMOB XUMHYECKUX DJEMEHTOB (COCTaB W 3apsn sapa, oOIiee YHUCI0 SIEKTPOHOB U
pacrpeiesieHHe UX IO AIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMUUECKUE SJIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XUMUYECKHE
peakuuu (Mo YUCIIy ¥ COCTaBY YYacCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TEIUIOBOMY YD PeKTy);

7) xapakmepuzosams (onucviéams) OOMME XUMHYECKHE CBOMCTBA BEIIECTB Pa3TMYHBIX
KJIaCCOB, MOATBEPKAasl OMHCaHUE TPUMEPAMU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIIUil;

8) mpocnosuposamsb CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KA4€CTBEHHOI'O COCTaBa;
BO3MOKHOCTHU MPOTEKAHUS XUMHUYECKUX TTPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;

9) ebiyucaAMb OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MacCOBYIO
JIONI0 XUMUYECKOTO JJIEMEHTa 1Mo (opMmylie COEIUHEHHUS, MAacCOBYIO JIOJNIO BEIIECTBA B
pacTBOpE; MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOM pEaKIlnu;

10) npumensams OCHOBHBIE OTEPAIIMH MBICTUTEIHHOM ACATEILHOCTH — aHalU3 U CHHTE3,
cpaBHeHHE, 0000IIeHne, CHCTeMaTH3aIuio, KIaCCH(UKAIMIO, BBISBICHUE MPUIMHHO-
CIEACTBEHHBIX CBA3€M — JUIi M3YyYECHUS CBOMCTB BELIECTB M XUMHUUYECKHX PEaKLIHM;
€CTECTBEHHO-HAayYHbI€ METOJbl TO3HAHHS — HAOIIOJCHUE, W3MEpPEHUEe, MOJICITUPOBaHUE,
AKCIIEPUMEHT (peanbHbI U MBICIEHHBIN);

11) cnedosams ipaBUIaM  TONB30BaHUS  XUMUYECKOM TOCyAod ©  JabOpaTOPHBIM
obopyroBaHMEeM, a TaKXke TMpaBwiaM oOOpalleHus C BEIIeCTBAaMH B COOTBETCTBUHM C
WHCTPYKIUSIMHU TIO BBITIOJHEHHUIO JaO0OPATOPHBIX XMMHYECKHUX OTBITOB IO TMOJYYEHUIO U
coOupaHuio Tra3000pa3HbIX BEIIECTB (BOAOPO/a U KUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONpeAcIEHHON MacCOBOM JOJIEM pPAcCTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M IPOBOIUTH
XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TTOMOIIBIO
MHIMKATOPOB (JTakMyc, (heHospTanenH, METUIIOPAaHXK U JIp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XHUMHUYECKUX TMOHATUM: XUMHYECKUU DSJIEMEHT, aToM,
MOJIEKYJIA, WOH, KAaTHUOH, aHWUOH, IPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULATEIIBHOCTD, CTEIEHb OKHUCICHMS, XMMUYECKas peakius, XUMUYECKas CBS3b,
TETUIOBOM 3P PEKT peaKiuu, MOJIb, MOJISIPHBINA 00BEM, pacTBOP; JEKTPOIUTHI, HEAICKTPOJIUTHI,
ANEKTPONIUTUYECKAS UCCOLMALIMS, PEaKUMd HOHHOIO0 OOMEHa, KaTalu3aTrop, XUMHYECKOoe
paBHOBecHE, OOpaTHMble W HEOOpaTUMBIE pEaKIHH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE



peaKiuu, OKHUCIHUTENb, BOCCTAHOBHTENb, OKHCJICHHE M BOCCTAHOBIICHWE, aJUIOTPOIUS,
aM(pOTepHOCTh, XUMUYECKas CBs3b (KOBaJEHTHAs, MOHHAs, METaJUINYEeCKas ), KpUCTaTNYecKas
pemérka, KOppo3us METAJUIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOW pEeaKIUH, MpeaeabHO
nonyctumas konuentpauus (I1J1K) BemecTsa;

2) unmocmpuposams B3aUMOCBSA3b OCHOBHBIX XUMUUYECKHUX MOHATUM (CM. I1. 1) U IPUMEHSTh
9TH MOHSATHUS NP OMMCAHUU BEUIECTB U UX MPEBPAILCHUH;

3) ucnonv3oéame XUMHUYECKYIO CUMBOJIMKY JIUISI COCTaBICHUS (POPMYJT BEIIECTB ¥ YPAaBHCHHM
XUMHYECKHX PEAKIIHIM;

4) onpedensms BAIEHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B COCTMHEHUSX
Pa3IUYHOIO COCTaBa; MPUHAIJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KJaccy COEIMHEHUN MO
(dbopMyam; BUI XUMHUYECKOU CBSI3H (KOBAJICHTHASI, HOHHAS, METAJUIMYECKAsl) B HEOPTAaHMIECKHIX
COCIIMHEHUSX; 3aps]] MOHA TI0 XUMHUYECKOH (hopMmyJie; XapakTep cpeabl B BOAHBIX PAacTBOpax
HEOPraHMYECKUX COCAMHEHUM, TUIT KPUCTAIUITMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwvisamo cmovica Ilepuognueckoro 3akona Jl. 1. MenaeneeBa u JeMOHCTPUPOBATH €TO
MOHMMAaHKE: OMHUCHIBATh U XapaKTepH30BaTh TaOimuHyro (Gopmy [lepromudeckoil cUCTEMBI
XUMHYECKHX 3JIEMEHTOB: Pa3jiNyaTh MOHATHUS «TJIaBHAs NoArpynna (A-rpynma)» u «moOodHast
noarpynna (b-rpynmna)», Manbie U OONbIINE MEPUOABI; COOTHOCUTH 0003HAYCHHS, KOTOPHIC
UMEIOTCS B TIEPUOAMYECKONW TaOJUIlE, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB | 3apsl sApa, 00Iee Yrucio AICKTPOHOB U paclpeiesieHue uX
MO0 DJIGKTPOHHBIM CIJIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
JJIEMECHTOB M WX COCAMHCHHM B IMpejesiax MajblX MEPHOJOB U TJIABHBIX MOATPYII C YIETOM
CTPOCHUS UX aTOMOB;

6) xnaccuguyuposams XUMUYECKUE DIIEMEHTHI; HEOPTaHMYECKHE BEIIECTBA; XUMHUUYECKUE
peakiuu (10 YUCIIy ¥ COCTAaBY YYaCTBYIONIUX B PEAKIIMU BEIIECTB, MO TEIJI0BOMY P PEKTy, 1o
W3MCHCHHIO CTCTICHEH OKMCIICHHUS XUMHUYECKUX JJIEMEHTOR);

7) xapakmepuzoséams (OMUCHIBATh) o00mMKe U crnenupuyeckrue XHUMHYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPXK/Iasi OMUCAHUE MPUMEpPaMU MOJIEKYJISIPHBIX U HMOHHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKIU;

8) cocmasnsimsy ypaBHEHUS SJIEKTPOJUTUICCKON JAUCCOIMAIMN KUCIIOT, IICIIOYCH U COJICH;
MOJIHBIE M COKpAIEHHBIE YpaBHEHUS peakluii HOHHOTO OOMEHA; YpaBHEHHsS pEaKIIHil,
MOATBEPKIAIONINX CYIIECTBOBAHUE TEHETUYECKON CBSI3M MEXKY BEIIECTBAMU Pa3IMUHbIX
KJIACCOB;

9) packpvieams cyuwHOCMb OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUNA  TIOCPEIACTBOM
COCTaBIICHUSI AJIIEKTPOHHOTO OajaHca 3TUX PeaKIIHii;

10) npoenozuposams CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYCCKUX MPEBPAIICHUIA B PA3INYHBIX YCIOBHSIX;

11) sbiyucnsims OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MaccChl BEIIECTB; MACCOBYIO
JIONI0 XUMUYECKOTO JJIEMEHTa 1Mo (OpMyJie COCIMHEHUS; MAacCOBYIO JIOJNIO BEIIECTBA B
pacTBOpe; MPOBOIUTH PACUYETHI TT0 YPABHECHUIO XUMHUYCCKOU PEaKIINU;

12) cnedosamo paBuiIaM  TIOJIB30BAaHUSI ~ XUMUYECKOW TOCYIOM W J1aOOpaTOpPHBIM
o0opyZOBaHMEM, a TaKKe TpaBWIaM OOpaIIeHUsI C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH 110 BBITIOJHEHUIO J1a00PATOPHBIX XWMHYECKHUX OIBITOB IO TOJYYCHUIO H
coOupaHuio Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO rasa);

13) nposooums peaknyu, MOATBEPIKIAIOINTNE KAYECTBEHHBIM COCTAB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OINBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOIUA-, KapOoHaT-, pocdar-, cumukar-,
cynb(dar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS W HWOHBl HW3YYEHHBIX METAaJUIOB,
IPUCYTCTBYIOIINE B BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB;



14) npumensms OCHOBHBIE OIEpAIlMN MBICIUTEIHHOU NEATETLHOCTH — aHalu3 W CUHTES3,
CpaBHEHHUE, 0000IICHHE, CHCTEMAaTU3aINI0, BBISBICHHE MPUYNHHO-CIICICTBCHHBIX CBS3CH —
JUIE W3YYEHUs CBOWMCTB BEUICCTB M XMMHUYECKUX PEAKIUi; €CTeCTBEHHO-HAYYHBIC METOIBI
MO3HAHUS — HaONIOJCHWE, W3MEpPCHHE, MOJCIMPOBAaHUE, SKCICPUMEHT (pEaJbHBIH W
MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC

Ne | HamumeHnoBanue
1/ | pa3fesioB U TEM

KonunuecTtBO 4acoB

OnexTpoHHbIE (LU(PPOBBIE) 00Pa30BATEIBHBIE PECYPCHI

IPOTPaMMBbI
BCETO | KOHTPOJb | MPAaKTHY
HbBIC eCKHue
paboThl paboThI
Paznen 1. [lepBoHauanbHble XUMUYECKUE TOHITUSA
1.1 | Xumus — BakHas 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHBINA yueOHUK
00J1aCTh €CTeCTBO3HAHUS "Xumus.8 kmacc"
Y TIPAKTUYECKOMN https://content.edsoo.ru/lab/ - UHTepakTHBHBIE BUPTyaJIbHBIEC TA00PATOPHBIC
JESITEeTLHOCTH YeIOBEKa Y TIPAKTUYECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIIBHBIC OIBITHI, JJICKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tperaxep "O0ako 3HaHHMA.
[Ixoma". Xumus, 8 kinacc
1.2 | BemecTtBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHBIN yueOHUK
Y XUMUYECKHE pEeaKun "Xnumus.8 knacc"
https://content.edsoo.ru/lab/ - InTepakTUBHBIE BUPTYaIbHbIE Ja0OpaTOPHBIE
U TIPaKTHUYECKHE PaboThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIIBHBIC OIBITHI, JJICKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HaHUH.
[Ixoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKimacc — oOpa3oBaTeIbHbII HHTEPHET-PECYPC
Hroro no pazneny 20




Paznen 2. Baxxneiimme npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTB

2.1

Bosayx. Kucmopog.
[Tonsatue 06 okcugax

5

0

1

https://media.prosv.ru/content/item/reader/ 7896/ -3neKTpOHHBIN yaeOHUK
"Xumus.8 kmacc"

https://content.edsoo.ru/lab/ - IHTepakTHBHBIE BUPTyaJIbHBIC TA00OpATOPHBIC
Y TIPAKTUYECKHUE PAOOTHI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIC OIBITHI, AJICKTPOHHBIC IJIAKATHl i TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06ako 3HaHHA.
MIxoma". Xumus, 8 xnacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC

2.2

Bonopon.
[TonsTHEe 0 KHUCIOTAX
U COJISIX

https://media.prosv.ru/content/item/reader/7896/ -3eKTpoHHBINA yueOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYyaJIbHbIEC Ta00OpPATOPHBIC
U IPAKTHYECKUE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter subject=5
-Xumus (3aHUMATENbHBIE OTBITHI, YIIEKTPOHHBIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061ako 3HaHUIA.
IIxoma". Xumus, 8 xnacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC

2.3

KonnuecTBeHHBIE
OTHOIIIEHUS B XUMHUH

https://media.prosv.ru/content/item/reader/7896/ -3neKTpoOHHBINA yueOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYyaIbHbIC TaOOpPATOPHBIC
U MPaKTHYECKHUE PaOOTHI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIC OIBITHI, SJICKTPOHHBIC IJIAKAThl  TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06mako 3HaHUIA.
MIxoma". Xumus, 8 xnacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTeIbHbII HHTEPHET-PECYPC




2.4 | Boga. PactBOpbLI.
[Tousatue 06 ocHOBaHUAX

https://media.prosv.ru/content/item/reader/ 7896/ -3neKTpOHHBIN y4eOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - IHTepakTHBHBIE BUPTyaIbHBIC TA00paTOPHBIC
Y IPAKTHYECKUE pabOThHI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMust (3aHUMATEIbHBIC OIBITHI, AJICKTPOHHBIC IJIAKATHI ¥ TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06iako 3HaHHA.
[Ixona". Xumus, 8 kiacc

https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHBI HHTEPHET-PECYPC

2.5 | OCHOBHBIE KJIACCHI
HEOPTraHMYECKUX
COEeTUHEHUN

12

https://media.prosv.ru/content/item/reader/7896/ -3neKTpoHHBINA yueOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaIbHbIEC Ja00OpaTOPHBIC
U IPAKTHYECKUE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter subject=5
-Xumus (3aHUMATENbHBIE OTIBITHI, YIIEKTPOHHBIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUIA.
Ixoma". Xumus, 8 xnacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTeabHbIN HHTEPHET-PECYPC

Hroro no pazneny

33

Paznen 3. Ilepuoauueckuii 3akoH u [lepuoanyeckas cuctema xuMmuieckux 3nemMeHToB /. 1. Menneneena.

CTpOGHI/Ie aToMOB. XUMHYecKas CBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC pPCaKnuu




3.1 | Ileprogudeckuii 3akoH U | 7 https://media.prosv.ru/content/item/reader/7896/ -3eKTpoHHBINA yIeOHUK
[lepnoauyeckas cuctema "Xumus.8 knacc"
XUMUYECKHUX JIEMEHTOB https://content.edsoo.ru/lab/ - IHTepakTHBHBIE BUPTyaJIbHBIC TA00pATOPHBIC
J1. 1. Menneneesa. Y IPAKTHYECKUE pabOThHI
Crtpoenue aToma https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIC OIBITHI, AJICKTPOHHBIC IJIAKATHl i TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06iako 3HaHHA.
[Ixona". Xumus, 8 knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC
3.2 | Xumuyeckas cBA3b. 8 https://media.prosv.ru/content/item/reader/7896/ -3neKTpoHHBINA yueOHUK
OkucnuTenbHo- "Xumus.8 kmacc"
BOCCTAHOBUTEIIbHbBIE https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYaIbHbIC Ja0OpaTOPHBIC
peaknun Y TIPAKTHYECKUE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMust (3aHUMATEIbHBIC OIBITHI, AJICKTPOHHBIC IJIAKATHI i TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HaHUH.
IIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC
Hroro no pazneny: 15
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOI'PAMME




9 KIIACC

Ne | HaumeHnoBanue KonunuectBo yacos DnexTpoHHbIe (LU(POBBIE) 00pa30BATEIBHBIE PECYPCHI
/T | pa3/ieJioB U TeM
MPOrPaMMBbI
BCETO | KOHTPOJIb | TIPAKTHYC
HBIC CKHUe
paboThI paboThI
Pa3znen 1. BemecTBO 1 XUMHUYECKUE pPEAKIIHH
1.1 |IloBTOpeHue u 5 0 0 https://media.prosv.ru/content/item/reader/7897/-31eKTpOHHBIN yueOHUK
yriyoJieHne 3HaHUH "Xumus 9 knacc"
OCHOBHBIX pa3JIeJIOB https://content.edsoo.ru/lab/ - IHTepakTHBHBIE BUPTYyaJIbHbIC
Kypca 8 Kkiacca nabopaTopHbIE U MTPAKTHYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, YIEKTPOHHBIC TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob6nako 3HAHUA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKimacc — oOpa3oBaTenbHbIN HHTEPHET-PECYPC
1.2 | OcHOBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN y4eOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"

XUMUYECKUX PEAKINI

https://content.edsoo.ru/lab/ - UnTepakTuBHbBIE BUPTYyaIbHbIE
71a00paToOpHBIC M MPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIIbHBIE OMBITHI, AJICKTPOHHBIC IIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUIA.
IIxoma". Xumus, 8 kiacc

https://www.yaklass.ru- SIKmacc — oOpazoBaTenbHbIi HHTEPHET-PECYPC




1.3 | DnekTponuTruecKas 9 1 https://media.prosv.ru/content/item/reader/7897/-3nexkTpoHHBIN yIeOHUK
JTUCCOIUALIUS. "Xumus 9 xnacc"
XUMHYECKHE PEaKIINH B https://content.edsoo.ru/lab/ - UHTepakTHBHBIE BUPTyaJIbHBIC
pacTBopax nabopaTopHbIe U IPAKTUIECKUE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIIbHBIE OMBITHI, JIEKTPOHHBIC TJIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUIA.
IIxona". Xumus, 8 kinacc
https://www.yaklass.ru- SIKnacc — o0pa3oBaTenbHbIN HHTEPHET-PECYPC
Uroro no pazneny 19

Pasznen 2. HeMeTaiuisl ¥ UX CO€IUHEHUS

2.1

OO1mras xapakTepucTUKa
XUMHYECKHUX IEMEHTOB
VIIA-rpynmel. ['anorenst

4

0

https://media.prosv.ru/content/item/reader/7897/-3nexkTpoHHBIN yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - InTepakTHBHBIE BUPTYyaJIbHbIE
nabopaTopHbIC U TPAKTUIECKUE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIE OMBITHI, AJIEKTPOHHBIE MJIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Ob6mako 3HaHUIA.
IIxona". Xumus, 8 knacc

https://www.yaklass.ru- SIKimacc — oOpa3oBaTeabHbIN HHTEPHET-PECYPC

2.2

OO01mas xapakTepucTuka
XUMHUYECKUX DJIEMEHTOB
VIA-rpymmsl. Cepa u eé
COCIIMHEHUS

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN y4eOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - InTepakTHBHBIE BUPTYyaJIbHbIE
71a00paTOPHBIE M MPAKTUIESCKUAE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIC OMBITHI, AJIEKTPOHHBIE IJIAKAThl H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHUH.
IIxoma". Xumus, 8 kiacc

https://www.yaklass.ru- SIKnacc — o0pa3oBaTenbHbIN HHTEPHET-PECYPC




2.3 | Obmras xapakKTepucTuka |5 1 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHBIN YIeOHUK
XUMUYECKHUX DJIEMEHTOB "Xumus 9 xnacc"
VA-rpymnmsl. A3o0T, https://content.edsoo.ru/lab/ - UHTepakTHBHBIE BUPTyaJIbHBIC
dbocdop n ux 1abopaTopHbIE U IPAKTUUECKUE PabOThI
COCITMHEHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIE OMBITHI, JIEKTPOHHBIC TIIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUIA.
IIxona". Xumus, 8 kinacc
https://www.yaklass.ru- SIKnacc — o0pa3oBaTenbHbIN HHTEPHET-PECYPC
2.4 | Obmas xapakrepuctuka | 10 1.5 https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHBIN yueOHUK
XUMHYECKHUX PJIEMEHTOB "Xumus 9 knacc"
IVA-rpynmsr. https://content.edsoo.ru/lab/ - IHTepakTHBHBIE BUPTYyaJIbHbIC
Yraepoa v KpeMHUN U 1a00paTOPHBIE M MMPAKTUICCKUAE PAOOTHI
WX COCTMHECHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumust (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHUH.
IIxona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — obpazoBaTenbHbIN HHTEPHET-PECYPC
Hroro no pazneny 25
Pazgen 3. MeTanibl U X COETUHEHUS
3.1 | OGmue cBolicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN yueOHUK
METAJIOB "Xumus 9 knacc"
https://content.edsoo.ru/lab/ - InTepakTuBHBIE BUPTYyaJbHBIC
nabopaTopHbIC U IPAKTUICCKUE paOOThHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumus (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC TIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3HaHUIA.
IIxoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKmacc — oOpazoBarenbHbIiI HHTEPHET-PECYPC




3.2

Baxxueiinine Mmetauisl 1
UX COETMHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHBIN yIeOHUK
"Xumus 9 kmacc"

https://content.edsoo.ru/lab/ - UHTepakTUBHBIE BUPTyaIbHBIC
nabopaTopHbIe U IPAKTUIECKUE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIIbHBIE OMBITHI, JIEKTPOHHBIC TJIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUIA.
IIxona". Xumus, 8 kinacc

https://www.yaklass.ru- SIKimacc — o0pa3oBaTeIbHBII HHTEPHET-PECYPC

Uroro no pazneny:

21

Paznen 4. Xumus u okpyxaronias cpeaa

4.1

BemectBa u maTepuansl
B )KM3HH YeJIOBEKa

3

1

https://media.prosv.ru/content/item/reader/7897/-3nekTpoHHBIN yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - IHTepakTHBHBIE BUPTYyaJIbHbIC
nabopaTopHbIC U TPAKTUIECKUE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIIbHBIC OIBITHI, JICKTPOHHBIC IJIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHMIA.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKimacc — o0pa3oBaTeabHbIN HHTEPHET-PECYPC

Uroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68




Y4yeoHo-MeTOANYECKHIT KOMILIEKT SKJI-9KJI

OJIs1 yuumensi:

1.I'abpuensu O.C. IIporpamma kypca xumuu 1151 8-11 kmaccoB 061eo0pa3oBaTeIbHBIX
yupexaenuil. — M.: Ilpoda, 2010.

I"abpuenan O.C. Xumus. 8-9 knaccel: meroA. nocodue / O.C. 'abpuensn, A.B.
SmykoBa. — 3-¢

u3a., crepeorun. — M.: IIpoda, 2019.

INabpuenan O.C. Xumus. HacronbHas KHUTa yuurtens. 8 Kilacc: METOIMYECKoe nocoodue /
0O.C.

I"abpuensn, H.I1. Bockob6oiinukoBa, A.B. AmykoBa. 3-e uzz., nepepad. — M.: llpoda,
2016.

INabpenan O.C. XuMHUYECKH SKCIIEPUMEHT B IIKoJIE. 9 Kitacc: yueOHO-MeTo/. nocodue /
0O.C.

IMabpuensu, H.H. Pynos, B.. Tonkynos. — M.: [Ipoda, 2016.

I'ypeBnu O.P. Tematnueckoe 1 moypoyHOE IUIaHUPOBAHUE IO XUMMHU: 8 KJ1acc: K
y4eOHUKY

O.C.I'abpuensna. — M.: Dx3ameH, 2016.

Hpo3noB A.A. TloypouHoe maHUpOBaHUE IO XUMHH: 9 Ki1acc: K y4eOHUKY
O.C.l'abpensna. —

M.: Ok3amen, 2016.

I'opxoenko M.1O. Iloypounsie pazpabotku o xumuu: 9 knacc. — M.: BAKO, 2017.
IMabpuensu O.C. Xumus. 8 kiiacc: KOHTPOJIbHBIE U MPOBEPOUHBIC paboThL. - M.: JIpoda,
2018.

INa6puensn O.C., bepeskun [1.H. Xumus. 9 knacc: KOHTPOJIbHBIE U POBEPOYHBIE
paboTHI. -

M.: Ipoda, 2018.

INa6puensn O.C., Pemetos I1.B., Octpoymor N.I". 3amaun no XuMun u CriocoObI UX
peLIeHHUS.

8-9 xnaccel. — M.: lpoda, 2018.

Ps6oB M. A., Heckas E.}O. Tectsl mo xumuu: 8 kiacc: k yueonuky O.C.I"'abpuensna. —
M.:

Ok3ameH, 2019.

Ps6oB M.A., Hesckas E.}O. Tectsl mo xumuu: 9 knacc: k yueonuky O.C.I"'abpuensina. —
M.:

Ok3ameH, 2018.

COopHUK HOPMATUBHBIX JOKyMEHTOB. Xumus / coct. D.J1. Jlnenpos, A.I'. ApkaaseB. —
M.:

Hpoda, 2010.

OJ151 Y4aUUXCsL:

Xumus. 8 kinacc: yueOHUK ajis 001eo0pa3oBarenbHbix yupexaeanit/O.C. ['abpuensH. -
M.:

Hpoda, 2018.

[Na6puensn O.C., SmykoBa A.B. Xumus. 8 knacc: pabouas TeTpaab K y4eOHUKY
["abpuensaa

O.C. - M.: Jlpoda, 2018.

["a6puensu O.C., AmykoBa A.B. Xumus. 8 knacc: TeTpaap 1js 1a00paTOPHBIX U
npakThueckux padot k yueOHuky ["abpuensaa O.C. — M.: JIpoda, 2018.



Xumus. 9 kinace: yaeOHUK 115 o01eo0pazoBatenbHbix yapexaennii/O.C. ['abpuensH. -
M.:

Hpoda, 2018.

["abpuensan O.C., SAmykoBa A.B. Xumus. 9 knacc: pabodas TeTpaab K y4eOHUKY
["abpuensana

O.C.—M.: JIpoda, 2018.

['abpuensn O.C., AmykoBa A.B. Xumus. 9 knacc: TeTpaap s 1a00paTOpHbIX U
MpakTU4YecKux padbot k yueOHuky I'abpuensna O.C. — M.: [Ipoda, 2018

MarepuanbHO-TeXHHYECKOe o0ecnedeHne

Jl1g 00y4eHus yJalmxcsi OCHOBHOM IIKOJIbI B COOTBETCTBUH C TPEOOBAHUSIMU
denepanbHOro rocyAapCTBEHHOI0 00pa30BaTEIbHOrO CTaHAAPTa HE0OX0AUMA
peanuzanus AesITeIbHOCTHOTO MOIX0/A.

JlesiTeNIbHOCTHBIN MOAXO0/1 TPeOYET MOCTOSTHHOM ONOpHI Mpolecca 00yuyeHuss XMMHUH Ha
JI€MOHCTPALMOHHBIN SKCIIEPUMEHT, TPAKTUUECKUE 3aHATUS U JTa0OPATOPHBIE OTIBITHL,
BBITIOJITHSIEMBIE YYaIllUMHUCS.

Kabuner xumun ocHaIIEH KOMITJIEKTOM JIEMOHCTPAIIMOHHOTO U TAO0OPaTOPHOTO
000pyAOBaHUS 110 XUMHH JJIsI OCHOBHOM LIKOJIBI. B KaOMHEeTe XUMHUU OCYHIECTBISIOTCS
KaK ypouHas, TaKk ¥ BHEypouHas (popmMbl yueOHO-BOCTIUTATEIbHOU JEATENBHOCTH C
yuamumucs. OcHaiieHue B 0oJblieit yactu cooTBeTcTByeT [lepeunto o0opyaoBanus
KaOMHeTa XMMHHU U BKIIFOYAET PA3IMUHbIE TUIIBI CPEACTB 00ydeHus. bombiryio

4acTh 000PYI0BaHMS COCTABJISIOT YUYEOHO-TIPAKTHYECKOE U yueOHO-1a00paTopHOE
000pyZ0BaHKE, B TOM UKCJIE KOMIUIEKT HaTypalbHBIX 00EKTOB, MOJIETH, PUOOPHI U
MHCTPYMEHTBI JUIsl IPOBEACHUS IEMOHCTPALIMNA U IPAKTUYECKUX 3aHATHI,
JI€MOHCTpAI[MOHHbIE TaOIUIIbI, BUJICO, MEa OCHAIIICHHE.

B KOMMIeKT TeXHUYECKUX U MHHOPMAIIMOHHO-KOMMYHUKATUBHBIX CPEJICTB 00YUYEHHUSI
BXOJUAT:

anmaparypa Juis 3aliceil 1 BOCIIPOU3BEACHUS ayIuo- U BUJCOMH(POPMAIIUU, KOMIIBIOTED,
MYJIbTUMEIUA IPOEKTOP, JOCKA C UHTEPAKTUBHOM MPUCTABKOM, KOJIEKIIHUS
MeUapecypcoB, BbIXo ] B MIHTepHET.

Hcnonp3oBaHKe IEKTPOHHBIX CPEJCTB 00YUEHHUS MO3BOJISIOT:

aKTUBU3UPOBATH JEATEIBHOCTh O0YUaIOIIUXCS, MOTy4YaTh O0siee BhICOKNE KaUeCTBEHHBIE
pe3yabpTaThl 00y4eHHs MpHu noaArotoske k EI'D obecrneunBath caMOCTOSITEIBHOCTD B
OBJIaJICHUU coJiepkanneM Kypca, popmupoBats UKT - koMeTeHTHOCTS,
CHOCOOCTBYIOIIYIO YCIEIIHOCTH B Y4eOHOM

nestenbHoCcTH; hopmupoBats YV /I;

HarypainsHble 00BEKTHI

HatypanbHbie 00BEKThI, UCTIONB3yeMbI€ B 00YUEHUU XUMUH, BKIIIOYAIOT B ce0s
KOJUIEKIIMM MHUHEPAJIOB

Y TOPHBIX MOPO/I, METAJIJIOB U CIIJIABOB, MUHEPAJILHBIX yI00pEHUH, T1acTMace,
Kay4yKOB, BOJIOKOH U T. [I.

O3HakoMJIeHHE yyaluxcs ¢ o0pa3laMu UCXOJHBIX BEIIECTB, MOIYIPOIYKTOB U TOTOBBIX
W3JIeIMH MO3BOJISET MOJMYUUTh HATJISIHOE MPEJCTaBICHUE 00 STUX MaTepuanax, ux
BHEIIIHEM BHUJIE, a TAKXKE O HEKOTOPHIX (PU3MUECKUX CBOMCTBAX.

XHUMHUYECKUE PEAKTUBBI U MATEPUAIIbI

OO6parieHre co MHOTUMHU BELIECTBAMU TPeOyeT CTPOTrOro COONIOACHHS MPABUIT TEXHUKH
0€30MacHOCTH, OCOOCHHO NIPU BHITIOJIHEHUH OTBITOB CAaMUMU ydainumucs. Bee




HEOOXOAMMBIE MEPHI IPEJOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOMINX TOKYMEHTAX U
MHCTPYKIMSX.

Xumunueckas gabopaTopHasi Iocy/ia, annapartsl ¥ IpuOopsI

XuMHUecKas 1ocyjia NoapasessieTcsl Ha JB€ IPYIIbL: sl BBITOJIHEHHS ONBITOB
YYAIIUMUCS U IEMOHCTPALIMOHHBIX OMBITOB.

[TpuGopsl, anmapaTsl ¥ YCTAHOBKHU, UCIIOJIb3yEMbIE HA YPOKAX XUMUH, NTOAPA3EIAIOT Ha
OCHOBE IIPOTEKAIOIINX B HUX (PU3NYECKUX U XUMUUYECKHUX.

Mopenu

OObexTaMu MOJIETUPOBAHUS B XUMUH SIBJISIIOTCS @TOMBI, MOJIEKYJIbI, KPUCTAILIIBI,
3aBOJICKHE alllapathl, a TAKKE MPOUCXOISALINE TPOLECCHI.

B npenoiaBaHny XMMUU UCIOIB3YIOTCS MOJIENN KPUCTAIIIMYECKUX PEMIETOK anmasa,
rpacura, cepsl, pocdopa, okcuna yriaepoaa(lV), moBapeHHou conu, bja, Hoa, Kenes3a,
Me/U, MarHusi, Habopbl MOJIeIel ATOMOB JIJIsl COCTABJICHUS IIAPOCTEPKHEBBIX MOIETICH
MOJIEKYJI.

Y4eOHble mocoOus Ha MeYaTHOW OCHOBE

B npornecce 00yueHuss XMUMUU HCTIONIB3YIOTCS CIEAYIONIUE TaOIULbI TOCTOSHHOTO
HKCHOHHUPOBAHUS:

«Ilepuoanueckas cucreMa xuMmuueckux snementoB [[.1. Menneneesay, « Tabnauma
PacCTBOPUMOCTH KHCIIOT, OCHOBAHUM U COJIEH», « INEKTPOXUMHUYECKUN P HAIPSKEHUN
MeTajoBy, « HAuKaTOpbI» U JIp.

Jl1g opranu3anyuy caMoCTOATEIbHON paboThl 00YUaIOIUXCs HA YPOKaX UCHOJIB3YIOT
pa3zHooOpa3Hble TUIAKTUYECKUE MaTepUabl: TETPaaIn Ha IEYaTHONH OCHOBE WM
OTJeNIbHBIE pPadoune JTUCThl —HUHCTPYKIMU, KAPTOUKH C 3aJaHUSIMH Pa3HOM CTENeHU
TPYAHOCTH JUIsl U3yYEHHUsI HOBOIO MaTepuaia, CaMOIIPOBEPKH U KOHTPOJIS 3HAHUI
yYaIUXCSl.

Jliis obecrieueHust 6€30MacHOro Tpyaa KaOMHeTe XUMUU UMEETCS:

IIPOTUBONOKAPHBIA HHBEHTAPh

anTeyka ¢ HA0OpOM MeIUKaMEHTOB U MEPEBA30YHBIX CPEJCTB;

MHCTPYKLHUS 110 TIpaBHiIaM 0€301acHOCTH TpyJa sl 00ydaromuXxcst

KYpHAJ perucTpaluy HHCTPYKTaXKa Mo MpaBuiaM 0€30MacHOCTH TPYAA.
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