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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo yue6HOMYy mpenmetry «Xumus» st 8-9 kimaccoB
(npenmeTHas obnacth « ECTeCTBEHHOHAYUYHbIE MPEMETHD») COCTABIEHA HA OCHOBE
TpeOoBaHuii K pe3ysibTaTaM OCBOECHHS OCHOBHOW 00pa30BaTENIbHOW MPOTPaMMBbI
OCHOBHOrOo  oOmiero  oOpazoBanusi  dDenepanbHOro  rocyJapCTBEHHOIO
00pa30BaTeIbHOrO CTaHAapTa OCHOBHOI'O OOIIEro 00pa3oBaHUs, YTBEPKIAECHHOIO
npukazoM Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, ®denepanpHou
o0pa3zoBaTeIbHON MPOTrpaMMbl OCHOBHOTO oOImiero oOpasoBanusi, denepanbHOU
paboyeil mporpaMMbl MO y4eOHOMY IpeaMeTy « XUMHUs», a TAKKE OPUEHTUPOBAHA
Ha LeJeBble NPUOPUTETHI, copmyiupoBanHbie B DenepanbHOl paboueit
IpPOrpaMMe BOCIIUTAHHUS.

[leneBBIM MPUOPUTETOM BOCHUTATENBHOW pabOThl BsATCKOW TymaHuTapHOU
TUMHA3UM  SIBJSIETCSL  CO3/IaHUE  ONArOmpHsTHBIX  YCIOBUH Ui YCBOCHHS
IIKOJIbHUKAMU COLIMAJIbHO 3HAYMMbIX 3HAHUM — 3HAHUKA OCHOBHBIX HOPM U
TpagulMil TOro oOIIecTBa, B KOTOPOM OHHU >KUBYT. B paMkax ypoka XUMHUU
JOCTHKEHUE ITOCTaBICHHON LIEJIM BOCIIMTAHUS PEAIU3YETCS YEPE3:

- HCIIOJIb30BAHME BOCIUTATENIBHBIX BO3MOXKHOCTEH coAepKaHHs Yy4eOHOTO
peaMeTa: IEMOHCTPALUIO IPUMEPOB OTBETCTBEHHOI'O, IPAXKIAHCKOTO TIOBEICHMS,
IPOSIBJICHUS] YEJIOBEKOIIOOMS M J0OPOCEPIEYHOCTH; MOJ00P COOTBETCTBYIOLIMX
TEKCTOB JUI UTE€HUS, 3a/1a4 JUIsl pellieHus], IPOOIEMHBIX CUTYalUul ISt 00CYKIEHUS
B KJIACCE;

- IPUBJICYCHNE BHUMAHHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIEKTY M3y4aeMbIX
Ha ypoKax SIBJICHM, OpraHu3anus ux paboThl ¢ MOJIy4aeMOil Ha YpOKE COLUAIbHO
3HaYUMOW HMHpoOpManUell — HMHULHUHUPOBAHHUE €€ OOCYKJIEHUS, BBICKAa3bIBAHUS
y4alMMKCsI CBOETO MHEHUS 10 €€ MOBOAY, BBIPAOOTKU CBOETO K HEW OTHOIICHHUS;

- YCTaHOBJICHUE JOBEPUTENIbHBIX OTHOIICHUH MEXIy YUYUTEIEM M €ro
YYEHUKAaMH,  CIIOCOOCTBYIOIIMX  MO3UTHUBHOMY  BOCHPHSTHIO  YYalIUMHUCS
TpeOOBaHMI U MPOChO ydnTensi, NPUBJICYEHUIO UX BHUMaHUSA K 00CyXJaeMoi Ha
ypoke MH(pOpMaI1K, aKTUBU3ALUN UX TI03HABATEIBLHOM €A TEIbHOCTH;

- TOOYXKJEHHE IIKOJBbHUKOB COOJIIO/IaTh Ha YPOKE OOILEHPHUHSITHIE HOPMBbI
IOBEJICHUS, IpaBWia OOIIEHUS CO CTAapIIUMU (YYHUTEISIMH) M CBEPCTHUKAMHU
(LIKOJIBHUKAMM ), TPUHLIMUIIBI Y4EOHOM TUCIUIUIMHBI M CAMOOPIaHU3alliY;

- MPYMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (GOpM paldOThl ydaluxcs, Hauboee
3¢ ()EeKTUBHBIX HA Pa3HbIX CTYNEHSAX 00pa30BaHuUs;

- BKJIFOUEHHUE B YPOK 3JIEMEHTOB IIPOEKTHO-UCCIIE0BATENIbCKOM AESITEIbHOCTH,
YTO JAaeT UIKOJIbHUKAM BO3MOXKHOCTh NPHOOPECTH HABBIK CAMOCTOSITEIBHOTO
pEelIeHUs] TEOPETUYECKOM MpoOIeMbl, HaBbIK TE€HEPUPOBaHUS U OQOPMIICHUSA
COOCTBEHHBIX HJEH, HABBIK MMYOJWYHOTO BBICTYIUICHUS TMEpel ayAuTOpHei,

nokymerAPEXMEHIHPRRRASHA H/@BCTanBaHNs CBOEH TOYKHU 3PEHHUS.
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BocnuteiBaromuii MOTEHIMAI ypOKa XUMHH peaju3yeTcss 4epe3 Moadop
BOCIIUTBIBAIOIIETO COJCPKAHUS MaTepuaia, B OCHOBE KOTOPOTO JiexaT 0a30BbIC
HallMOHAJIbHbIE  LEHHOCTH: IIaTPUOTU3M, COLMAJIbHAsL  COJMIAPHOCTb,
FPaXXJAHCTBEHHOCTb, CEMbS, TPYA M TBOPYECTBO, HayKa, TPAJAULUOHHBIC
POCCHICKHUE PEIUTUH, UCKYCCTBO U JIMTEPATYpa, IPUPOJIA, YETOBEUECTBO.

OBIIAS XAPAKTEPUCTUKA YYUEBHOTI'O ITPEJIMETA
«XHUMMUSA»

3HaHWEe XHMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MHUPOBO33PEHUS
00yyJaroierocsi, ero MpeACTaBICHU O MaTEePUATBLHOM EIUHCTBE MHPA, BAXKHYIO
posib urparot GopMUpyeMble XHUMHEH MPEJACTaBICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPrUud U 00 HBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS T100albHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON O€3011acCHOCTH, MPOOJIEM 3IpaBOOXPAHCHUS.

N3yuyeHune xumun:

CIIOCOOCTBYET  pealiv3alldid  BO3MOXXHOCTEH IS  CaMOpa3BUTHUSL U
dbopMupoBaHUs KyJbTYPhI IMYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JESITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €IMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YyYaOIINXCS;

CIocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHbBIM 3HAHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIOMUXCS.

JlanHbpie HampaBiieHWs B OOyYCHHHM XWMHU OOECTICUMBAIOTCS CHEIU(UKON
comepkaHusi  y4eOHOTO  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudecKu
aJIalITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKU XUMHUH Ha OMpeAeEHHOM 3Tarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYArOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTHCJIbHBIX 3HAYUMBIX TOHSTHI
OPraHUYECKON XUMUU.

CtpykTypa coiepKaHus MPOTpaMMbI MO XUMUU CPOPMUPOBaHA HA OCHOBE
CUCTEMHOTr0 mnoaxoja Kk €€ uzydeHuro. ColiepaHHue CKIIAJIbIBAETCSI U3 CHUCTEMBI
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MIOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHN O XUMAYECKOU
peakuuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUIY
IIOCJICIOBATEIILHOIO Pa3BUTHs 3HAHWW HAa OCHOBE TEOPETUYECKUX MPEACTABICHUMN
pPa3HOro ypOBHA:

— aTOMHO-MOJIEKYJISIPHOI'O YUYE€HUSI KAK OCHOBBI BCEr0 €CTECTBO3HAHUSI;

— Ilepunonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4E€HUs O CTPOCHUM aToMa U XUMHUYECKOU CBSI3H;

— TMTpeiacTaBieHUN 00 DIIEKTPOJIMTHYECKON JMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAKOTCS HAa OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYTOMY, BBITIOJHSSI PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEHN MPAKTUYECKOIO IPUMEHEHHUS U MTOIYYEHHUS U3YyYaeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl MO XUMUU  CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEICTABIICHUS. O XUMUYECKON COCTABIISAIOLIECH HAYyYHOU KapTUHBI MUpaA B JIOTUKE
€€ CUCTEMHOM IIPUPO/Ibl, HIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
NO3HAHUS B Hayke. M3ydeHue XMMHM INPOUCXOIWUT C NPUBJICYEHUEM 3HAHUM U3
paHee M3yUYEHHBIX y4eOHBbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHHM HOPOUCXOAUT (HOPMHUPOBAHHE 3HAHMA OCHOB
XUMHUYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUYECKON
NEATEIBHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKHX 3HAHUN —
BaXHEUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUMN, JOCTYITHBIX
00001IeHNI MHPOBO33PEHUYECKOT0 XapaKTepa, sI3bIka HAayKH, B MPUOOLIEHUH K
Hay4YHBIM METOJAM ITO3HAHUS IPU U3YYECHUU BEIIECTB U XMMHYECKUX PEAKIUH, B
(GbopMUpPOBaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHHH B y4eOHO-
NO3HABATENbHON M y4eOHO-HCCIEA0BATENbCKON EATEIBHOCTH, OCBOCHUH MPABUII
0e301acHOro OOpaIeHUs ¢ BEIIECTBAMH B IIOBCEIHCBHOM JKU3HH.

HEJIM N3YUYEHUSA YYEBHOI'O ITPEJIMETA «XUMMU S

[Ipu mM3ydeHNMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMs BaXKHOE
3HaUYEHUE MPUOOPENH TaKHe Med, KaK:

— (dopMHpOBaHHE WHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;
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—  HamNpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEMAaTHYeCKoe MpHOOIIeHUe
o0y4Jarommxcs K CaMOCTOSITEIbHOM MO3HABATEIBLHON JESTEIHHOCTH, HAYYHBIM
METOJIaM TO3HAaHMS, (POPMUPYIONIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecrieueHre yCIOBUM, CIIOCOOCTBYIONINX MPUOOPETEHUIO 00yYaIOIIMMUCS
OMbITa Pa3HOOOPA3HON NEATENTHHOCTH, MO3HAHUS M CAaMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHHUBEpPCAJbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIEATEIILHOCTH;

— (opmupoBanue oOmEH (QyHKIMOHATLHOW M  €CTECTBEHHO-HAYYHOU
I'paMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATb W OIICHUBATh SIBJICHUS
OKPYXAaIOILEr0 MHpa, UCMHOJb3ys 3HAHUS W ONBIT, MOJIYYCHHBIC MPU H3YUCHHUH
XUMUH, IPUMEHSTH WX MPU PEIICHUH TTPOOJIEM B MIOBCETHEBHOM )XKM3HU U TPYI0BOM
NCSATEIBHOCTH;

— ¢opMupoBaHHWE Yy OOYyYalolIMXCS T'YMaHUCTUYECKMX OTHOULIEHUH,
MOHMMaHUS IIEHHOCTH XWMHYCCKUX 3HAHWHA I BBIPAOOTKH 3KOJOTHYECKH
1eaecooOpa3Horo TMoBeJAeHUsT B OBITY M TPYJIOBOM JACSATEILHOCTH B LEJAX
COXPAaHEHMs CBOETO 370POBbS U OKPYKAIOLIEH IPUPOAHON CPELBI;

— pa3BUTHE MOTHBAIIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHMs  OOINEYEIIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TMpOGWIIS W HANPABICHHOCTH JaTbHEUIIETO
0o0yueHus.

MECTO YYEBHOI'O ITIPEJAMETA «XUMMUS»
B YYEBHOM IIVIAHE
B cootBerctBun ¢ ®I'OC OOO yueOHBIM mpeaMer «XUMHS» BXOIUT B
npeaMeTHyt0o  o0mactb  «EcTecTBEeHHOHAay4HbIE  TMPEAMETH» U SIBISETCA
o0s3aTebHBIM U1 M3ydeHus. OOlee Ynciao 4acoB, OTBEAEHHBIX ISl M3yUCHUS
XMMHUHU Ha ypOBHE OCHOBHOTO oOuiero oopasoBaHusd, coctasiiger 136 yacoB: B 8§
KJ1acce — 68 JacoB (2 yaca B Hezien0), B 9 kinacce — 68 yacoB (2 yaca B HEJIET0).
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COJEPKAHUE OBYUYEHUA

8 KNIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. DHU3NYECKUE CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast popMyna. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIsIpHast Macca. MaccoBasi 10Jis1 XMUMHUYECKOTO 3JIEMEHTA B COEMHEHUH.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3auMocCBsi3p KOIMYECTBa,
MAacChl M 4YHCJIAa CTPYKTYPHBIX €IWHWII BemecTtBa. Pacuérel 1o ¢opmynam
XUMHYECKUX COETUHCHUM.

Du3nuecKue U XUMUYECKHUE SBICHUSI. XUMHUUYECKasi Peakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukanms
XUMHUYECKUX PEaKIUil (COeTUHEHNs, Pa3I0KEeHNUs, 3aMEIIICHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujIaMu paboThl B J1Ta0OpaTOpUU H
npuémMamu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYECHUE U OIHMCAHHE
¢buznuecknx CBOMCTB O0Opa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJCHHE
dusnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJa, pPacTHUPAaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIEHUH, HAOII0IeHUE U
ONMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioKeHHue THIPOKCUA
meau (1) mpu HarpeBanuu, B3aMMOIeHCTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbINIapUBaHUE, AUCTWUISAIUSA, XpoMaTorpadus, NPoBEACHUE OYUCTKU MOBAPEHHOMN
cold, HaONIOJeHWe W  ONMCaHUE  PE3yJbTaTOB  MPOBEJEHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JAaHUE MOJEIEH MOJEKYI
(IIapOCTEPHKHEBBIX).

Baxkueiiume npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 3ineMEHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3HYECKHUe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue xkucnopona. CrnocoOsl
NOJIy4EHUs KHUCIIOpoJa B J1abOpaTopud W MNPOMBINUIEHHOCTH. Kpyrosoport

nokyme KSR IR B I ROHAG,30H — AJUTOTPOITHAS MOAM(UKALINS KUCIOPO/Ia.
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TennoBodi 3¢ (hEeKT XUMHUYECKON PpeakIuu, TEPMOXMMHUYECKHUE YpPaBHEHMS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopoxn — snemenT u npoctoe BemectBo. Haxoxaenue Boopoaa B mpupose,
dbusnyueckre u XUMUYECKHEe CBOMCTBA, MPUMEHEHHUE, CTOCOOBI ToNTydeHus. Kuciaorsr
Y COJIH.

Mosnsipabiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusznueckue cBoucTBa BOAbl. Boma kak pactBoputenb. PacTtBOphI.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponb pacTBOpoB B pUpoJie U B )KU3HU 4YelloBeKa. KpyroBopoT BOIbI B IPHUPO/IE.
3arps3HeHure NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHui. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpa3yronie  (OCHOBHbIE, KHUCIOTHbIE, aM{QOTEepHbIE) U
HecosneoOpasyromme. HomeHknatypa oOkcugoB. Du3HYECKHME W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudukanuss oOcCHOBaHMM: MENOYM U HEPACTBOPUMbIE
ocHoBaHus. HomeHkiarypa ocHoBaHuM. PU3MUECKHME UM XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. Ousnudeckue u
XMMHYECKUE CBOMCTBAa KHCJIOT. Psg aktuBHoctm MetamnoB H. H. bekerosa.
[lomyuenue KHUCIIOT.

Comu. Homenknarypa coseil. @uszndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue cosen.

['eHeTnueckas CcBs3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHUIM.

Xumuueckuit IKcnepumenm:

KAQ4ECTBEHHOE OMPEAEIIEHUE COJICPKAHUS KACIOPOAa B BO3AYyXE, MOJIYUYEHHUE,
coOupaHue, paclio3HaBaHHE W M3YYCHUE CBOWMCTB KHUCJIOpPOJa, HAOJIIO/ICHHE
B3aUMOJICICTBHSI BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS H
IpeKpalieHus ropeHus (1moxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUJIOB U OMTMCAHUE
UX CBOWCTB, TOJIy4YeHHE, COOMpaHHWE, DPACMO3HABAHME W W3YYCHHE CBOWCTB
BoZlopoAa (ropeHue), B3auMojieiicTeie Bojioposa ¢ okcuaom menu (I1) (BozmoxuHo
UCIIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIOICHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJBI C METallaMH (HATpUEM U
KaJblIieM) (BO3MOXHO MCIOJIb30BAHUE BHUACOMATEPHUAIOB), HCCIEIOBAHHE
00pa3110B HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHUE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEI0YEH, U3YyUEHHUE B3aUMOJICHCTBUS
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okcuna meau () ¢ pactBopom cepHOM KHCIOTBI, KUCIOT C METANIAMH, PEAKIUi
HEUTpAIM3ALUKY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJlla APYTUM U3 PacTBOpPA COJIM, PELICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«BaxxHeunIne KI1acChl HEOPTraHUYECKUX COSAUHEHUI.

HHepuoauyeckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
ieMenToB JI. WU. MenageneeBa. CtpoeHne aroMoB. XMMHYECKasi CBA3b.
OxucIMTEeTbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KJACCU(PUKAIMKM XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, MHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIE OKCU/IBI
Y TUAPOKCHUBI.

[lepuonnueckuii 3akoH. [leppoanueckas cucteMa XMMHYECKUX JIEMEHTOB /1.
N. Menneneea. Koporkonepuoanas u jiimHHonepruoaHas hopmsl [leprogndeckoi
cucteMbl xumuueckux snemeHToB J[. M. MenaeneeBa. Ilepuoapl W rpynimsl.
DU3NYECKUN CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJAA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMUYECKOTO
AJIEMEHTA T10 €ro MoJiokeHuto B [lepuoguueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUs paadyca aTOMOB XHWMHWYECKUX DJIEMEHTOB,
METAUTUYECKNX U HEMETALUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoaudyeckon CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I pa3BuUTUsA Hayku W npaktuku. . V. MenneneeB — yd€Hblii U
rpa)KJaHVH.

Xumuueckasi cBsizb. KoBalieHTHast (MOJsipHAsT UM HEMOJApHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchl okuciieHus: U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4yeHrue o0pa3loB BEHIECTB METAUVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHWHKA C pacTBOPaMU KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIUN
(ropeHue, peakiu pa3aoKeHUs, COeAMHEHN).

Mexcnpeomemmunie ceasu

Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MIOHATUM, TaK Y MOHSITUU, SIBIIOIINXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.
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OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAyYHBIN (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJM3, CHHTE3, Kilaccudukanms, TEePUOAUIHOCTh, HAONIOJCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE, U3MEPEHHUE, MOJICIIb, SIBICHHE.

®dwusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsjl, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSHUE BEIIECTBA, Ta3, (HU3WYECKHE BEIWYMHBI, €IUHUIIBI
U3MEPEHHsI, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

I'eorpadusi: atmochepa, ruapocdepa, MEHEPaIBI, TOPHBIE TTOPOIBI, TIOJIE3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKIsi

[Tepuoanueckuii 3akoH. [lepuoanueckas cuCTEMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KU, KATBLMSI U UX COCTUHEHUM
B COOTBETCTBUM C TOJOXKEHHEM »3JeMeHTOB B Ilepumoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUJIBI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b HECOPTAaHUYECKUX BEIIECTB.

Knaccudukanus XuMU4eCKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B peaKIMU BEUIECTB, MO TeIioBoMYy 3(deKTy, Mo
W3MEHEHUIO CTETICHENW OKUCIICHUSI XMMUUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTaau3atopa). JK30- U SHJOTEPMUUYECKUE PEaKINHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonarue o ckopoctu xumMuueckoil peakuuu. lloHsiTue 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX M IeTepPOreHHBIX
peakuusx. [lonsatne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSIFOIIMAE HA CKOPOCTh XHUMHWYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBiienue YpaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HCIOJb30BAaHHEM  METOJa
AJIEKTPOHHOTO OayraHca.
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Teopust 37IEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M IMCCOLMAIIMN BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CHUIbHbBIC U C1a0bIe AJIEKTPOJIHUTHI.

Peaxiiun noHHOro o6mMeHa. Y cnoBusl MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBoWcTBa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKOM TUCCOIHAIUH.
KauecTBeHHbIE peakiiuu Ha HOHBI. [loHATHE O THIpOIH3E CONE.

XumuuecKkuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakiuu ot
BO3JICHCTBUA  Pa3jIUYHbIX  (PAKTOPOB, MCCIEJAOBAHUE  AIIEKTPOIMPOBOIHOCTH
PacTBOPOB BEIIECTB, MPoIiecca JUCCOLMAIMU KUCIIOT, HIEN0Yel U coliel (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICO MaTEpUaIOB), MPOBEIEHUE ONBITOB, WJUIIOCTPUPYIOLIUX
OpU3HAKK MPOTEKaHUd peakluil HOHHOro obOmeHa (oOpa3oBaHuE OcajKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIMX MNPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX pPEaKUi (FOpeHHe, peakuuud pPa3ioKeHUs,
COCIMHEHHUSI), PpACIO3HABAHUE  HEOPraHMYECKHUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUA Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeIMHEHUSA

OO6miass xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nyeckue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOTE€HOB. XMMUYECKHE CBOMCTBA HAa MpUMeEpE XJIopa (B3auMO/ICHCTBHE
C MeTajulaMM, HeMeTaJjlaMu, wLienoyamu). XiopoBojopoAd. ConsiHas KHUCIOTa,
XMMHYECKME CBOMCTBA, IOJy4YeHUE, MNOpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBeKA. BakHenIne XJI0puabsl U UX HAXO0XKJICHHUE B
IpUpOE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHHU OKucieHus. CTpoeHue u (U3HYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a M CEPhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3UUECKHE U
XuMuuyeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, Gu3ndecKrue 1 XUMUIECKHUE CBOMCTBA (O0IIHe KaK MPEICTaBUTEIS
KJlacca KUCJIOT W crenuduueckue). XUMUYECKHE PEeaKkluu, JIe)Kalue B OCHOBE
IIPOMBIIIVICHHOTO CIoco0a TMOMy4YeHUs CepHON KHUCIOTHL. [IpumeHeHue cepHoit
kucnoTel. CONM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha CyJab(aT-HoH.
Haxoxnenue cepbl u €€ cOoequHEHUM B NpUpoAe. XHUMHUYECKOE 3arps3HEHUE
OKpY)Kalolel Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE MOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILICHHUS.
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OO6mas xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHHUA. A30T, paclpoOCTPAaHEHHE B MPHUPOJIE,
¢u3nyeckue U xuMudeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHenue. Coiu aMMOHMS,
uX (pu3nUecKre U XuMUYECKUe CBOMCTBa, puMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHMsI. A30THasg KHCIIOTa, €€ MOoJydyeHue, (PU3NUYeCKHue U XUMHYECKHE
cBoiicTBa (0OIME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U CIenu(pUYECKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPAJIbHBIX YI0OpEHUH.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COETIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKU, 3arps3HEHuE BO3/Ayxa, MO4YBbl U BoAoéMOB). docdop, amiorpornHbie
moaudukauu dochopa, puznueckue u xumuueckue cpoiicta. Oxcua docdopa
(V) u dochopras kucinora, GU3MYECKHEC M XMUMHUYCCKHE CBOHCTBA, MOJIYYCHHE.
Ncnonb3oBanue hocharoB B KauecTBe MUHEPATBbHBIX YAOOPEHUH.

O6mas xapaktepuctuka snemMeHToB |V A-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. YTIIEpO/, ATIOTPOIHbIE MOU(DUKAITIH,
pacnpocTpaHeHue B mpupoje, pu3nyeckue U XuMUYECKUe CBOMCTBA. AJICOpOLUs.
Kpyrosopor yrimepona B mnpupoae. OKcuibpl yriepoaa, HUX (U3MUYECKUE U
XUMUYECKUE CBOWCTBA, [JEHCTBUE HA JKHUBbIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. DKOJIOTHYECKUe TpoOsIeMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (1V),
TUIIOTE3a TJI00AIBHOTO MOTEIJICHUsI KIMMaTa, MapHUKOBBIA 3P¢dekT. YroibHas
KACIIOTa U €€ colid, UX (PU3MYECKME M XUMUYECKHE CBOMCTBA, MOJIYyYEHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO35HCTBE.

[lepBoHavanbHbBIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCUHEHUSX
yriaepoaa (MeTaH, 3TaH, STUJICH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHas KUCIIO0Ta).
[IpupoaHble HMCTOYHMKK YIJIEBOJOPOAOB (yroib, HPUPOIHBIA Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OEH3WH), MX pOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: )KHUpax, OeIKax, yriieBogax — U ux
pojii B JKH3HM YeJOBeKa. MaTepuanbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COEIMHEHHU.

KpemHunii, ero ¢usmueckne W XHUMHYECKHE CBOWCTBA, TOJyYCHUE U
npumenenue. CoequHeHHsI KpeMHus B mpupoe. O01iue npeacTaBieHus 00 OKCcuie
kpemuus (IV) u kpemaueBoi kucnote. CHIMKAThl, UX MCIOJIb30BaHHE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelle CTpOUTENbHbIE MaTepualibl: KEPAMHKA, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpobGimembl 0Ge30mMacHOTO  HMCIOJIB30BAHMS
CTPOUTENBHBIX MATEPUAIIOB B ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

H3y4eHrne 00pa3IoB HEOPTraHMYECKHUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IPOBEJCHUE KAUYECTBEHHBIX PEaKLUi Ha XJOPUA-UOHBI U HAOIIOJACHHUE MPU3HAKOB
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UX TIPOTEKAHUS, OMBITHI, OTpAKAIIHNE (PUINYECKUE M XHWMUYECKHE CBOMCTBA
raJIOTEHOB U HUX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHUIAECOMATEPUAJIOB),
03HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TaIOre€HUI0B), 03HAKOMIICHHE C 00pa3IiaMu
ceppl M €€ coeauHEHUsAMH (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
HaOJII0/ICHNE TIpoliecca O0yrIIMBaHUs caxapa Mol IEHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOMN KHUCIJIOThI, U3yYeHUE XUMUUECKIX CBOUCTB pa30aBI€HHON CEPHON KUCIIOTHI,
IIPOBE/ICHNE KaYECTBEHHON peakiuy Ha Cyib(aT-uoH U HaOII0IeHHE TpU3HaKa €€
IPOTEKaHMs, O3HAKOMJICHUE C (PU3MYECKUMHU CBOWCTBaMM a30Ta, Gocdopa U UxX
COeIMHEeHUM (BO3MOHO MCIIOJIb30BaHUE BUIEOMATEPUAIOB), 00Opa3liaMu a30THBIX
u GochopHbIX yIO0OpeHUH, MmojgydyeHue, coOupanre, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX pEaKUMi HAa HOH aMMOHHUS U
dochaT-uoH W HW3yyeHUE MPU3HAKOB MX MPOTEKAHHs, B3aUMOJICUCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbI0 (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPUATIOB), HM3YyYEHHE MOJIENe KpPUCTANIMYECKUX PEMETOK aliMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJcopOlMKM PaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa, IMOJIy4YEHHE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEICHUE
KayeCTBEHHBIX PEaklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MNPOAYKLUMEH CUJIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTAIBHBIX 3ajad Mo TeMe «BaxHellme HeMeTallbl U HX
COEAUHEHUS.

MeTtasiibl 1 MX COeIMHEHUSA

OO01as xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommueckon cucreme xumuueckux osnemeHto [, .
MenpneneeBa u cTpoeHuss aToMoB. CTpoeHHE MeTAIIIOB. MeTtajinueckas CBs3b U
METAJUIMYECKAasi ~ KPUCTAUIMYECKAas  pEmIETKA.  ODJIEKTPOXMMHYECKHU Pl
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CHocoObl MOMy4eHUs: MeTayioB. IloHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPAITIOMUHUMN, OpOH3a)
U X IPUMEHEHUE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[llenounsie mMeTauibpl: NoyokeHUE B [lepuoanyeckoin cucremMe XMMHUYECKHUX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
du3nyecKue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIeNOYHBIX METaNIOB U UX
COCAVHEHUN.

[[lenoyHO3€eMENBHBIE METAJUIBI MAarHMM W KAJIbLWW: MOJIOKEHUE B
[lepnoanueckoit cucreme xumuueckux 3yiemMeHToB . . MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJEHUE B npupoje. PU3NUECKUE U XUMUUYECKHE CBOMCTBA MarHus U
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Kayiblusl. BaxkHeume coequHeHus: KaIblus (OKCUI, TUIPOKCHU I, COn). JKECTKOCTh
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHUS.

AmomMuHui: nojioxkeHue B Ilepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHuE aroma, HaxOxXAeHUE B mpupoac. Pusnyeckue u
XUMHUYECKUE CBOMCTBA aIOMUHHUA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHU]IA
ATOMHUHUSL.

Keneso: nonoxenue B [leproanueckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOE€HHME aTOMa, HAaXOXJeHUE B mnpupone. duznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCUIb, THAPOKCHUIBI U coiu xxenesa (1) u sxenesa
(I1), ux coctaB, CBOMCTBA U MOJyYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAJIOB M CIUIaBOB, WX (PU3HMYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUS OKCHIA
KaJIbIIUsl W HATpUs C BOJOW (BO3MOXXHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB),
VCCJIEJOBAHUE CBOWCTB »KECTKOW BOJbI, IPOLIECCA TOPEHUS KeJie3a B KUCIOPOAE
(BO3MOXHO  HCMOJb30BAHUE  BUJIEOMATEPUATIOB), IMPU3HAKOB  IPOTECKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MaTrHUs, KaJIbILIKs, aTIOMUAHUSA, [IMHKA, sxese3a (11)
u sxenesa (lll), menu (Il), HaGmroneHne u onucaHue MPOIIECCOB OKpaIIUBaHUS
JIaMEHU MOHAaMU HaTpusl, KaJlus W Kaidblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCClieI0BaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCHUIA AIFOMUHUS U
TUJIPOKCHUAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3adad Mo TeMe «Baxueinmmue
METAJUIBI U KX COCTMHEHUS».

XuMHS M OKpPY:KaloUasi cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM »XU3HM YeloBeKa. bes3omacHoe
UCIIOJb30BaHUE BEILECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKawouleh cpeibl (MpeaeiabHasl JO0MmyCcTUMast
KOHIIeHTpainus BemiecTs, nainee — [1/IK). Ponp xuMun B pelieHNn 3K0JIOTHYECKUX
npoOeM.

Xumuueckuit IKCnepumenm:

u3ydyeHrue o0pas3lioB MaTepuanoB (CTEKJIO, CIUIABHI METAJUIOB, MOJHUMEpPHbIC
MaTepHuasbl).

Mexcnpeomemmunie ceasu

Peanuzanust mMeXnpeAMETHBIX CBsI3€M MpH M3YyYEHUH XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
MNOHSTUN, TaK U MOHSATUMN, SIBISIOMIMXCS CUCTEMHBIMU NIJIsi OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.
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OO1ue ecTeCTBEHHO-HAyYHbIE TOHATHS: HAYYHbIM (aKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCUpUKalusi, [EepUOJUIHOCTh, HAONIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAaHUE, H3MEPEHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TeXHOIOTHS, MAaTEPHAIIHI.

dusuka: marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIbI,
PaMOaKTUBHOCTb, MOJIeKya, AIIEKTPUUYECKUI 3apsig, HPOBOHUKH,
HOJYIPOBOJHUKH, JTUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TeJI0, OOBEM,
arperaTHOE€ COCTOSIHUE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAJUTMYECKAs]
peméTKka, CIUIaBbl, (PU3NYECKUE BEIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOe
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, ’KocucTemMa, MUHEPAIHHBIE
yIoOpeHus, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHbIE TOPObI, TIOJIE3HBIE
HICKOTIaeMble, TOTNIUBO, BOJIHBIE PECYPCHI.
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IIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yyeHue XMMHM Ha YpPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHus HAMPABIEHO Ha
JOCTH)KCHHE OOYydYaIOIMMUCS JIMYHOCTHBIX, METalpPEJIMETHBIX M TMPEAMETHBIX
pe3yJIbTaTOB OCBOEHUS y4eOHOIO IpeMeTa.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaTbl OCBOCHHUS MPOrpaMMbl MO XUMHUU Ha YpPOBHE
OCHOBHOTO 00miero oOpa3oBaHUsA JIOCTUTAIOTCA B €AMHCTBE Y4eOHOU W
BOCIIUTATENIbHON JIEITEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMHM, MPUHSATHIMU B
oOlIecTBe MpaBUJIaMU MU HOpPMaMHU TMOBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMAIM3AIMH 00YJarOIINXCSl.

B pe3ynbTaTe u3ydyeHusi XMiMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl y
oOyuarorerocs OyayT chopMUpOBaHbI CIAETYIONINE TUYHOCTHBIE PE3YJIbTAThI:
NATPHOTHYECKOT0 BOCTIMTAHMA:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY

¥ HAyYHOMY HACJIEIUIO, MOHUMAaHMs 3HAYCHHS] XUMUYECKON HAYKH B KU3HU

COBPEMEHHOTO O0IIEeCTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(pOpMannen

0 TIEPEIOBBIX JTOCTIKCHHUSAX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHON XUMUH,

3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOIMCTBE MHUpa U OOIIECTBa;
rpa:kIaHCKOr0 BOCTIMTAHUS:

NPEJCTaBICHUS O COLUATBHBIX HOpMax H TMPaBHIAX MEKINIYHOCTHBIX

OTHONIICHWH B  KOJUIGKTHBE, KOMMYHHUKATUBHOW KOMIICTCHTHOCTH B

OOLIECTBEHHO MOJIE3HOM, y4eOHOMCCIIEN0BATEIbCKOM, TBOPUECKON U JIPYTUX

BUJIaX  JEATENbHOCTH, TOTOBHOCTM K  pPa3sHOOOpPa3HOW  COBMECTHOM

ACSITENPHOCTH TPU  BBIIIOJIHEHWH YYeOHBIX, TMO3HABATEeNbHBIX 3ajad,

BBITIOJTHEHUH XUMHUYECKHX HSKCIIEPUMEHTOB, CO3/aHUU Y4YEOHBIX MPOEKTOB,

CTpEMJICHHS K B3aMMOIOHMMAHHUIO W B3aMMOINOMOIIM B TPOIECCE STOU

yueOHOU NI TENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEACHUE U MOCTYIIKH

CBOMX TOBApHIIEH C MO3WIMKM HPABCTBEHHBIX W IMPABOBBIX HOPM C y4ETOM

OCO3HAaHUA NOCJIEACTBUN OCTYIIKOB;

HEHHOCTH HAYYHOI0 MO3HAHUS'

e MHPOBO33PEHYECKHUE MPEACTABICHUS O BELIECTBE U XUMHUUECKON PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY  YPOBHIO  pa3BUTUSl HAyKu U
COCTABJISIFOIIME OCHOBY JJIsl TOHUMAHUS CYIITHOCTH HAyYHON KapTUHBI MUPA,
IpeacTaBieHuss 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS TPUPO/IBI,
B3aMMOCBS3SIX Y€JIOBEKa C MPUPOJHON CPENIoi, O POIM XUMHUU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;
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e T0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA MIOJIy4Y€HUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOJUMble I OOBSICHEHHS HaONIOJaeMbIX IMPOIECCOB U
SIBJICHUM, TT0O3HABATEIbHOM, MHPOPMAITMOHHON U YUTATENHCKOU KYJIbTYpHI,
B TOM YHKCJIE HAaBBIKOB CAMOCTOSTENIbHON pabOThI ¢ Y4EOHBIMH TEKCTaAMHU,
CIIPAaBOYHOM JIUTEpPATypOW, JOCTYIHBIMU TEXHUYECKUMHU CpPEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

e HHTEpPEC K OOYYEHHUIO M IIO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M
CIOCOOHOCTh K CamMo0Opa30BaHUIO, TMPOEKTHOM W HCCIEI0BATEIbCKOM
NEeSITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHS
o0y4eHHs B JaJIbHEHIIIEM;

(popMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHME I[EHHOCTU JKU3HHM, OTBETCTBEHHOTO OTHOIICHUA K CBOEMY

3JI0POBBIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 KM3HU, OCO3HAHUE MOCIIECTBUMA U

HENPUSTHE BPEIHBIX MpUBBIYEK (YMOTPEOJSECHUs aJKOToysl, HAPKOTHKOB,

KypeHHusi), HEOOXOJUMOCTH COOJIOJACHUSI TMpaBUil OE30MaCHOCTH MpH

oOpalleHuH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U peallbHOU KU3HU;

TPYOBOI0 BOCTIUTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO npodeccuit u Tpya pa3IudHoro poja,

YBaXXEHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JEATEIbHOCTH, B TOM YHUCJIE Ha

OCHOBE MPUMEHEHUSI MPEIMETHBIX 3HAHUM IO XUMHH, OCO3HAHHBIA BBIOOP

WHIUBUYabHOM TPAeKTOPUM NPOJOJDKEHUsS O0O0pa3oBaHUs C Y4YETOM

JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIECTBEHHBIX HHTEPECOB

1 nOoTpeOHOCTEeH, ycremHon npodeccuoHaIbHONU JAEATETbHOCTU U Pa3BUTHS

HEOOXOJIMMBIX YMEHHM, TOTOBHOCTh aJalNTUPOBATHCS B MPOQPECCUOHAIBHOM

cpene;

IKOJIOTUYECKOr0 BOCTIUTAHMS:

e DKOJIOTMYECKH 11€71IeCO00pa3HOE OTHONIEHUE K MPUPOAEC KaK HCTOUHHKY
KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBAHMUS, NMOHMMAaHUE IEHHOCTH
3I0pOBOTO M 0€30macHOTO 00pas3a KW3HH, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (DH3UUECKOMY U TCHUXMYECKOMY 3/I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIONICHMS TpaBHJI O€30MacHOTO IOBEJCHHUS IpU paboTe C
BEILIECTBAMH, a TAKXKE B CHUTYyalUsX, YTrPOKAIOIIUX 3/I0POBBI0O U KU3HU
JIIOJICH;

e CIIOCOOHOCTH MPUMEHSATH 3HAHWUS, MTOJy4aeMbIe TIPU U3YUCHUU XUMUU, IS
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOLIEH NPUPOAHON CpElou, I
MOBBIIICHUS YPOBHSI SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUS TJI00aTBHOTO
XapakTepa JKOJOTUUYECKHX MPOOJIeM W MyTeH WX PEIIeHUS MOCPEACTBOM
METOJ0B XMMHUU, SKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOACTBOBATHCS
¥M B IIO3HABATEJIbHONW, KOMMYHUKAaTUBHOU U COLMAIBHOM MPAKTHUKE.

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 19.10.24 13:22 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUS MUPOBO33pPEHUS OOIIIEHAYYHbIE TTOHSTHS (3aKOH, TEOPHUs, TPUHITHII,
runore3a, (Qakrt, CUCTeMa, TMPOIECC, DIKCIEPUMEHT H JIpYroe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAaHUUW U3 ATUX MPEAMETOB (HOPMHUPOBATH IMPEACTABICHUE O IEJIOCTHOM
HAy4YHOUM KapTHHE MHUpA, U YHUBEpCAIbHbIC yueOHbIe 1ecTBUS (ITO3HABATEbHEIE,
KOMMYHUKaTUBHbIC, PETyJIATUBHBIEC), KOTOphIE 0OEClneuynBarOT (QOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY TUIAHHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSITENIbHOCTH.

VY oOyuatomierocst OyayT copMUpPOBaHbI clieaytomne 0a30Bble JOrHYecKue
JAeHCTBHA KAK YaCTh MO3HABATEJIbHBIX YHUBEPCAJbHBIX YUeOHBIX JeHCTBHI:

e YMEHHUS HUCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] MPU OCBOEHUU
3HAHWH: pacKphIBaTh CMBICT XUMHUYECKHX TIOHSATHH (BBIACIATH WX
XapaKTepHbIC TPU3HAKH, YCTAHABIMBATh B3aMMOCBSI3b C JIPYTUMH
MOHATHUSIMU ), UCTIOIH30BaTh TIOHSTHS JTsI 0OBSICHEHUS OTJICTBHBIX (PaKTOB H
SBIICHUM, BHIOMpPATh OCHOBAHHMS W KPUTEPHH I  KiIacCHU(UKAITUU
XUMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKIIMi, YCTaHABINBATh TPUYUHHO-
CIICICTBCHHBIC CBSI3U MEXKIYy OOBEKTAaMH W3y4YEHUsS, CTPOUTH JIOTHUCCKHEC
paccyxieHus (HHIYKTUBHbBIC, IS TyKTUBHEIE, IT0 aHAJIOTHH ), IEJIaTh BHIBOIBI
Y 3aKJTFOUCHUS;

e YMEHHE TPUMEHATH B TIPOIECCE IMO3HAHUS TMOHATUSA (MIPEAMETHBIE U
METanpeMETHbIC), CUMBOJIMUECKUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMBIE B
XUMHUH, TPeoOpa30BbIBATh IUPOKO MPUMEHSIEMBIC B XUMHU MOJCIHHBIE
MPEICTABICHUS — XUMUYECKHHA 3HAK (CHMBOJI JJIEMEHTA), XUMHUYECKas
dbopMyna U ypaBHCHHE XUMHUYECKON pEaKIMu — TPH PEHICHUH y4eOHO-
MO3HABATEIBHBIX 33/lad, C Y4YETOM OTHUX MOJACIBHBIX MPEACTABICHHUM
BBISIBIISITh M XapaKTEPH30BaTh CYIICCTBEHHBIE TPU3HAKA HN3Yy9aeMbIX
00BEKTOB — XUMHUYECKHX BEMIECTB M XUMUYECKHUX PEAKIUH, BBISBISITH
o01ue 3aKOHOMEPHOCTH, PUIUHHO-CIICJICTBEHHBIE CBSI3U U TPOTHBOPEUHS
B M3Y4YaeMBIX MIPOIIECCaX U SBICHUSX.

Y  obyuaromerocss OyayT  cOpMHpPOBaHBI  CIEAyIOIIHE  0a30Bble
HCCJIeI0BaTeIbCKHE IeliCTBUSI KAK YacTh MO3HABATEJIbHBIX YHHBEPCATbHBIX
yueOHBbIX JeHCTBHI:

e YMEHHUE HCIOJB30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA

MO3HAHUSA, a TAK)XKE B Ka4eCTBE OCHOBHI i1 ()OPMUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYKICHUMH;
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e MPHOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPTraHU3alMUd U TPOBEIACHUIO
YUYEHHUYECKHX HIKCHEPUMEHTOB, YMEHHE HaOMI0/JaTh 3a XOJOM Ipoliecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro  pe3yibTar, (HOpPMYyIUPOBATH
0000IIeHnsT U  BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOTO  OIBITA,
UCCJIeIOBAHUS, COCTABIATh OTUYET O MPOJIETaHHOM padoTe.

VY oOyuatomierocsi OyayT chOpMHpPOBaHBI CIIEIYIOIINE YyMeHHsl padoTaTh ¢
HH(popManMeill KaK 4YacTb MO3HABATEJIbHBIX YHUBEPCAJIbHBIX Y4eOHBbIX
AEeCTBUH:

e yMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHPOPMAIIUIO
pa3NUYHBIX BUIOB U (OPM TMPEACTABICHUS, MOJIYYaEMYI0 M3 Pa3HBIX
MCTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEPATYpa XUMUUYECKOTO COJIep KaHus,
CIpaBOuYHbIE TMMOCOoOUs, pecypchl HMHTepHETa), KPUTHUYECKH OLEHUBATH
POTUBOPEYHBYIO M HEIOCTOBEPHYIO MH(POPMALIHIO;

e YMEHHUE NPUMEHSATH Pa3INYHbIE METOJbI M 3alPOChl MIPU MOUCKE U OTOOpE
uHpoOpMallMM UM  COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJUMBIX  JUIS
BBINIOJIHEHUS YYEOHBIX U TO3HABATENbHBIX 3aJad OINpPEJENIEHHOrO THUIIA,
npuoOOpeTeHre OmbiTa B 00JIACTM HKCIMONb30BaHUS MH(GOPMALIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTHM, OBJIaJIECHUE KYJIbTYpOll aKTUBHOIO
UCIIOJIb30BAaHUSI ~ PA3JIUYHBIX IOMCKOBBIX CHUCTEM, CaMOCTOSATEIHHO
BbIOMpATh ONTUMANbHYIO (OpMY TpeAcTaBlieHUs UHpopmManuu H
WUIIOCTPUPOBATh  pEIIaeMble  33Ja4yd  HECJIOXHBIMH  CXEMaMH,
quarpaMMamMi, Ipyrumu popmamu rpauki ¥ MX KOMOMHALUSMY;

e YMEHHE WHCHOJB30BATh W AHAIMU3UPOBATH B IHpoLecce Y4eOHOW U
UCCJIEIOBAaTEIbCKOM  JIEATEIbHOCTH  HMHQOpMaui0 O  BIUSHHUH
IPOMBIIIEHHOCTH, CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE
OKPYKarOUIEN MPUPOTHON CPEIBI.

VY olyuaromierocst OyayT chopMUPOBAHBI CIACAYIOUINE YMEHH O0LIEHUS KAK

YacTh KOMMYHUKATHUBHBIX YHHUBEPCAJIBHBIX YUeOHBIX JeHCTBHI:

e YMEHHMS 3a/laBaTh BOIPOCHI (B XOJ€ Auanora u (WiM) IUCKYCCUHU) TIO
CYIIECTBY 0OCYXaaeMoii TeMbl, (OPMYIUPOBATh CBOW TMPEIIOKCHUS
OTHOCHUTEIBHO BBIIIOJTHEHUS IPEITIOKEHHON 3a/1a4U;

e YMEHHUS IMPEACTABIATH IOJYYEHHbIE PE3YJbTAaThl IO3HABATEIbHON
NESTENbHOCTH B YCTHBIX M NMUCBMEHHBIX TEKCTaX; JEJIaTh IMPE3CHTALUIO
pPE3yJbTATOB BBIMIOJIHEHUS XUMHUYECKOrO HSKCIEpUMEHTa (J1abopaTOpHOTO
OmbITa, J1AOOpaTopHOM pabOTBHl MO MCCIEJOBAHUIO CBOWMCTB BEILECTB,
y4eOHOTO TIPOEKTA);

e yMEHHA Y4YEOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMU
NIO3HABATEJIBHON W HCCIEAOBATEIBCKOW JIEATENBHOCTH MNPU PELICHUHU
BO3HHUKAIOIIUX TMpOOJIieM Ha OCHOBe Yyué€ra OOIMX HHTEPECOB U
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corjacoBaHusi MO3HIMK (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbD»Y, KOOPAUHAIINS COBMECTHBIX JIEUCTBHM, ONpe/ieJICHUE KPUTEPUEB
10 OIIEHKE Ka4eCTBa BBIMIOJHEHHOMN paOOTHI U JPYTHE).

PeryisiTuBHbIe YHUBepPcaJibHbIe YUueOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITEIBHO OINPENCNITh IEJH JEeATeIbHOCTH, TUIAaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSATeIbHOCTh, BBIOUpaTh Hanbosee 3(PeKTUBHBIE CITOCOOBI pelIeHNs YICOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSATEIbHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM  JIEMCTBUUA TIPA  BBINOJIHEHUW 33JaHUN C YYETOM
MOJIYYCHUsI HOBBIX 3HAHUN 00 M3y4daeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIu, yMEHHE
UCII0JIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbI¢ B YCIIOBHH 3aJaHUH.

INPEJMETHBIE PE3YJ/IbTATDBI

B cocrtaBe mnpeaMeTHBIX PE3yJAbTaTOB IO OCBOEHUIO 00S3aTE€IBHOTO
coliepKaHUs, YCTAHOBJICHHOTO JaHHOW (enepasbHOW pabodeil mporpaMMmon,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIONIUMUCS HAay4YHbIC 3HAHUS, YMEHHS U CIOCOOBI
JNEHCTBHM, crenuduueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
JNEATEJIbHOCTH 1O  IIOJYyYEHUIO HOBOIO  3HAHWs, €ro HWHTEPIpPETalNH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKHX TOHSTUH: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (O THOPOAHAS
Y HEOJHOPO/IHAA), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJIEKYJIIpHas mMacca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJISIPHAs Macca, MaccoBas JOJs XUMHUYECKOTO
AJIEeMEHTa B COEIMHEHUU, MOJISIPHBIA 0O0BEM, OKCHUJ, KUCIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKUCJIEHHUS, XUMHUYECKas  peakuus,
KJaccuduKanus peakifil: peakiiud COeIUHEHUS, PEeaKIMu Pa3oKeHUsI, PeaKIuu
3aMeIleHUs], Peaklud OOMEHa, 5K30- U DHJAOTEPMHUYECKHE PEaKIMH, TETUIOBOU
addexT peakiuu, SAPO aToMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHAas OpOUTalb,
paguyc atoMa, XMMUYecKasl CBA3b, MOJIAPHAS M HENOJIAPHASl KOBAJEHTHAas CBS3b,
WOHHAs CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJis BEIECTBa
(mpoleHTHAs! KOHILIEHTPAIIKs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHATh
AT MOHATUA PU OMMCAHUYU BEIIECTB U UX MPEBPAILCHUN;

HCIIOJB30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (OPMYJI BEIIECTB U
YPaBHEHUN XMUMUYECKUX PEAKLUN;
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OTIPEIENISITh BAJICHTHOCTh ATOMOB DJEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENIEHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX, MPUHAIICKHOCTh
BEIIECTB K ONMpPENEIEHHOMY KJIACCY COCAMHEHUH Mo (hopmynaM, BUJl XUMHUYECKOM
CBsI3U (KOBQJICHTHAsl U MOHHAsI) B HEOPTAHUUYECKUX COCIMHEHUSX;

packpeiBath cMmbIci  [lepmommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHE MTEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB OT MX MOJIokeHusa B llepumoanueckoil cucrteMe, 3aKOHOB COXPAHEHUS
Macchl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHA
ABorajpo;

OINMKCHIBATHh U XapaKTepU30BaTh Ta0INUHYI0 hopmy [lepuonnueckoii cuctembl
XUMHUYECKUX AJIIEMEHTOB: Pa3jinyaTh MOHIATHS «TJIaBHAs MoArpymnna (A-rpynmna)» u
«noboyHas moarpynmna (b-rpymnma)», Manbie U OOJbIIME MEPUOAbI, COOTHOCHUTH
o003HauyeHusi, KOTOphle uMewTcs B Tabmune «llepuonuueckas cucrema
xuMuuyeckux sneMeHtoB JI. M. MeHaeneeBay ¢ 4YMCIOBBIMH XapaKT€PUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj siapa, oO0IIee 4uciio
AJIEKTPOHOB U pPacHpeesICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

KJacCU(UIUPOBATh XUMHYECKHE DJIEMEHThI, HEOPTraHUYECKHUE BEIIEeCTBa,
XUMUYECKHUE peakiuu (10 YUCIY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, 11O
Ter10BoOMY 3P heKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBAa BEIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXKJAsd OMNUCAHUE NPUMEPAMHU MOJECKYJISPHBIX
YPaBHEHHN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCMMOCTH OT HX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XWMHYECKUX MPEBpAlIEHUM B Pa3TUUYHBIX
YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEILIECTB,
MacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEeHTa Mo (opMmylie COEAUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJHUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOU
peaKunu;

MIPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 000OIIECHNE, CHCTEMATH3aINI0, KIIACCU(HUKAIIUIO, BBISIBJICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JIsl U3YUEHHUS CBOMCTB BEILIECTB U XUMHUECKUX
peaKkuii, eCTECTBEHHO-HAYYHBIC METOJIbI TO3HAHUSA — HaOI0JeHHUE, U3MEPEHHE,
MOJCIIMPOBAHUE, SKCIIEPUMEHT (pealibHbI U MBICIICHHBIN );

CJIEIOBaTh MPABWJIAM TOJIb30BAHUS XUMHUYECKOHN MOCYN0N W Ja00paTOPHBIM
000opyI0BaHNEM, a TAKXKE MPaBUIIaM OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIMSIMU TI0  BBITIOJIHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJIYYCHUIO M COOMPAHHWIO Ta3000pa3HbIX BemIeCTB (BOJAOPOJAa U KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHOM MaCcCOBOM JI0JEH PACTBOPEHHOTO
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BEILIECTBA, I[UIAHUPOBATh W MPOBOJAWTH XUMHUYECKHE JKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMONIBI0 HHANKATOPOB (JIAKMYC,
dbenondranent, METUIOPAHXK U JIpyTUe).

K xoniy oOydenus B 9 kiacce npeaMeTHbIE pe3yibTaThl HA 6a30BOM ypOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYUAIOTINXCS YMEHUM:

PacCKpBIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHATHIA: XUMUYECKUN IJIEMEHT,
aToOM, MOJIEKYyJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, d3JEKTPOOTPUIATENHHOCTh, CTENEHb OKHUCJICHHS, XHMHUYECKas
peakiysi, XMMUYECKasl CBsI3b, TEIJIOBOM 3(PPEKT peakiuu, MOJib, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAsT JAUCCOIUALNS,
peaklMy MOHHOTO OOMeHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHBIE peaxiuu,
OKHUCJIUTENIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHUE, AaJJIOTPOMHUS,
aM(pOTEepHOCTh, XUMHUYECKasi CBsI3b (KOBAJEHTHAsl, HMOHHAs, METaJUIMYecKas),
KpUCTAJITUYEeCKash peniérka, KOppo3us META/IOB, CIUIaBbl, CKOPOCTh XUMHYECKON
peakiuu, nmpeaenbpHo aonyctuMas konuentpanus [1J1K BemecTsa;

WJUTFOCTPUPOBATH B3AaMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUHN U IPUMEHSATh
9T TIOHSTHUSI TIPU ONKUCAHUU BEIIECTB U UX MPEBpaIlCHUH;

UCIIO0JIb30BaTh XMMUYECKYIO CUMBOJIMKY JIJIsI COCTABJICHUS (DOPMYIT BEIIECTB U
ypaBHEHUM XUMHUYECKUX PEAKIIN;

ONpENEATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XHMHUYECKUX D3JIEMEHTOB B
COCAMHEHUSX PA3JIMYHOTO0 COCTaBa, MPUHAMICKHOCThH BEIIECTB K ONMPEICIEHHOMY
KJIacCy CoeIMHEHUM 1o hopmysiaM, BUJ XUMHUYECKOMN CBA3U (KOBaJIEHTHAs, HOHHAS,
METaJUTM4YEeCKasi) B HEOPTaHUYECKUX COCJAMHEHUAX, 3apsi]l MOHA MO XUMHUYECKOU
dbopmyiie, XxapakTep Cpeibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUTT
KPUCTAJITMYECKOU PEIIETKU KOHKPETHOTO BEIlIECTBA;

packpeiBath cMbicn Ilepuommueckoro 3akona JI. . MenneneeBa u
JIEMOHCTPUPOBATh €r0 TMOHWMAHHE: OMHUCHIBATh M XapaKTEPHU30BaTh TAOIUIHYIO
dopmy Ileproaudeckoil CUCTEMBI XUMUYECKHUX SJIEMEHTOB: pa3inyaTh TOHATUS
«rnaBHas noArpynna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)», maible u
OOJbIIE  TIEPUOJBI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMEIOTCS B
NEePUOANYECKON TabuIle, C YHMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YUCIO AJIEKTPOHOB U
pacmpeeNieHre uX Mo SJIEKTPOHHBIM CJIO0SIM), OOBSICHATH 00IIIMe 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB AJIEMEHTOB M UX COCIMHEHUH B MpeAeaxX MajbIX MEPHUOJIOB U
[JIABHBIX MOJCPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE JJIEMEHTBI, HEOPTraHWYECKHE BEIeCTBa,
XUMUYECKHUE peaKiuu (110 YUCITY U COCTABY YYACTBYIOLIMX B PEAKIMU BEIIECTB, [0
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TEIIOBOMY 3¢ (eKTy, IO U3MEHEHHUIO CTEeNEeHEW OKUCICHHUS XUMHUYECKHX
3JIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBATh) OOIMME U Ccleuu(pUIecKue XUMHUYECKUE
CBOMCTBA MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPKIas ONUCAHUE MpPUMEpaMH
MOJIEKYJIIPHBIX 1 HIOHHBIX YPaBHEHUI COOTBETCTBYIOLINX XUMUUECKUX PEAKIINA;

COCTaBJIATh YPABHEHUS IEKTPOIUTUYECKOMN AUCCOUAIIMY KUCIIOT, IIeJI0ueH U
coJieH, MOJHbIE U COKpAUIEHHbIE YPAaBHEHUS PEAKIM HOHHOTO OOMEHa, YpaBHEHUS
peakuui, MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY
BEIIECTBAMHU PA3IMYHBIX KIaCCOB;

packpblBaTh  CYIIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakUuid
HIOCPEACTBOM COCTABJIEHMSI SJIEKTPOHHOTO OaaHca ITUX PEaKIUii;

NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH MPOTEKAHUSI XUMHYECKHUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJII0 XMMHYECKOI'O 3JIEMEHTa M0 (OpMyJ€ COEAMHEHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUUYECKOU
peaxiuy;

COOIO/IaTh MpaBWJIa MOJIH30BAHUS XMUMHUYECKOW TOCYION M J1abopaTOPHBIM
o0opy/loBaHUEM, a TaKkKe MpaBuiia OOpAIICHUs C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIIMSIMH TIO  BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
NOJIYYEHHIO M COOMPAaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);

MPOBOAUTH PEAKINUU, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3IWIHBIX
BEIIECTB: PACIO3HAaBaTh OIBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOIUI-, KapOOHAT-,
dochar-, cunukat-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS W HWOHBI
MU3yUYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HEOPTaHHMUECKUX
BEIIIECTB;

NPUMEHATH OCHOBHBIE OMEPAlMU MBICIUTEIBHOU JESITENbHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTEeMAaTHU3alMI0, BBISIBICHUE MPUINHHO-
CJIEICTBEHHBIX CBA3CH — I M3yYEHHs CBOIMCTB BEIIECTB M XUMHUECKHX PEaKLUH,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAaHUS — HAOIIOJeHHe, H3MEpEeHHUE,
MO/JICITUPOBAHKE, SIKCIIEPUMEHT (peabHbIi U MBICICHHBIN).
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Banepusa BnagumupoBsHa, AupekTop ruMHasum




TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pazgea 1. [lepBoHayaibHble XMMHUYECKHE TOHSATHUSA
Xumust — BakHas 00J1aCThb
11 €CTEeCTBO3HAHUS 1 5 5 bubmuoreka [JOK
' IPAKTHYECKOM JIEATENBHOCTH https://m.edso0.ru/7f41837c
YeJI0BEKa
12 BerectBa u xuMuueckue 15 1 bu6nunoreka [JOK
' peaxiuuu https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20
Pasnen 2. Baxueiilne npeacraBuTe/ I HEOPraHMYeCKNX BellleCTB
51 Bosayx. Kucnopon. [lonsarue 5 1 bu6mmoreka [JOK
' 00 oxcuaax https://m.edso0.ru/7f41837c
59 Bognopoa.llonsarue o kucnorax 3 bu6mmoreka [IOK
' U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tousitue 06 5 1 1 Bbub6nunoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIaCChI bubnuoreka [JOK
2.4 . 11 1 1
HEOPraHMYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Paznen 3. [lepuoanueckuii 3axkoH u [lepuoaguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKHCINTEIBLHO-BOCCTAHOBHTEIbHBIE PEeaKIIHH

JOKYMEHT MOZMUCAH 3MIEKTPOHHOM MOAMUCHIO

KWPOBCKOE OBJIACTHOE FrOCYAAPCTBEHHOE OBLLIEOBEPA30BATEJIbHOE
ABTOHOMHOE YYPEXXAEHMUE "BATCKASI 'YMAHUTAPHASA TMMHA3USA C (MSK)
YINYBJIEHHBIM U3YYEHUEM AHITIMIACKOIO AA3bIKA", BosnonkaHnHa

Banepwvsa BnagumupoBHa, AvpekTop ruMHasmMmn
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[Ieproauueckuii 3aK0H U
31 [Teproguueckas cucrema 7 bubnnoreka LHOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XumMuyeckas CBA3b.
3.2 OKucIuTeNnbHO- 8 1 bubmorexa [JOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIPHBIC PEAKIIUH
bu6mmoreka [JOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
[TPOTPAMME

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMUCHIO

KWPOBCKOE OBJIACTHOE FrOCYAAPCTBEHHOE OBLLIEOBEPA30BATEJIbHOE
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Banepwvsa BnagumupoBHa, AvpekTop ruMHasmMmn

19.10.24 13:22
(MSK)

Ceptudukat 18E1DDD07A8141A407968B494A7DD012



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbIe
Ne n/m P Kourpoasnbie | IlpakTnyeckue (1up )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo m XuMu4eckne peakuumn
11 IToBTOpenue u yrinyOneHue 3HaHUN 5 1 bu6muoreka LIOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPONIUTHYECKAS JUCCOIHAITHSI. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTa/llIbI M X COeANHECHHUSA
91 OO11as xapakTepuCTHKa XMMUYECKHX 4 bubmuoreka [IOK
' anemeHToB VIIA-rpynmesl. ["ajgorens https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMAYECKIX
2.2 anemerToB VIA-rpynmsl. Cepa u e€ 6 brbmiorexa [IOK
' pymHEL. £€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
2.3 anemeHToB VA-rpynmsl. A30T, pocdhop u ux 7 1 Bubmmorexa [JOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMAYECKHIX
24 sanemeHToB |V A-rpynmsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . DYHIBL POt https://m.edsoo.ru/7f41a636
KPEMHHIA ¥ UX COSTUHEHUS
Hroro no pazneny 25

[IOKYMEHT NOAMUCAH SNEKTPOHHON MOANMCH!

KWPOBCKOE OBJIACTHOE FrOCYAAPCTBEHHOE OBLLIEOBEPA30BATEJIbHOE
ABTOHOMHOE YYPEXXAEHMUE "BATCKASI 'YMAHUTAPHASA TMMHA3USA C
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Pazgen 3. MeTalbl M X COeIUHEHU S

. bubmuoreka [JOK
3.1 Obmue cBOCTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6mmoreka [{JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 1 2 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasnen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KA3HU YEJIOBEKA 3 bubmnorexa HOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMUCHIO

KWPOBCKOE OBJIACTHOE FrOCYAAPCTBEHHOE OBLLIEOBEPA30BATEJIbHOE
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YYEBHO-METO/JINYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJ151 YYEHUKA

Xumus: 8-# kiacc: 6a30BbIi yPOBEHb: YUEOHUK; 5-¢ U3AaHNe, IepepadoTaHHOE,
8 xiacc/ I'abpuensan O.C., Octpoymos WN.I'., CnagkoB C.A. AKiimoHEpHOE 00111eCTBO
«M3parenscTBO «IIpocBenienue

Xumus 9 wmace/ Kysnemosa H.E., TuroBa U.M., I'apa H.H. OGmectBo ¢
OTpaHUYECHHOW OTBEeTCTBEHHOCThIO M3marensckuii neHtp «BEHTAHA-I'PA®y;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemieHue

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Xumus. 8-9 knaccel. ba3oBelilt ypoBeHb. MeToinueckoe mocodre K yaeOHuKam
[Ma6puensna O.C., Octpoymona U.I"., Cnaaxosa C.A.

Xumust: 8 xmace: 3amaunuk / A.H.Jlekun, H.E.Ky3nemoma. — Mockaa:
«IIpocBemenue»

Xumus. 8-9 kiaccel. ba3oBbiit ypoBeHb. Metoanueckoe nmocobve Kk yueOHUKY
Kysuenosou E.H

Xumus: 9 xmacc: 3amaunmk / A.H.JleBkwn, H.E.Ky3nemoBa. — Mockaa:
«IIpocsemienue»

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Bceepoccuiickue MIPOBEPOYHBIEC paboTHI. 8 KJ1acc. XuMust
https://www.yaklass.ru/p/vpr-8-klass/himiya

@enepanbHblii nmoptan «EnuHOe conepkaHue o0Omero oOpa3OBaHHS -
https://edsoo.ru

[Topran «Poccuiickast 3aeKTpoHHas 1mKkoja» - https://resh.edu.ru

Caiir  ®I'BHY  «MHcTuUTyT CTparerud pa3BUTHS  OOpa3oBaHUsN» -
https://instrao.ru

Caiit ®I'BHY «®UIIN» - https://fipi.ru
bubnuoreka mudposoro obpazoBatesibHOro kouTenrta https://urok.apkpro.ru/
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YINYBNEHHBIM U3YYEHUEM AHITIMACKOIO SI3bIKA", BonorkaHnHa

Banepus BnaammunposHa, [IMpekTop rumMHasum
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