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HOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma mo XumuM Uil OOydarommxcsi 8 Kjacca COCTaBjieHa Ha ocHOoBe TpeboBaHuii K
pe3yJibTaTaM OCBOEHHUs OCHOBHOH 00pa3oBaTeNbHON NpOrpaMMbl OCHOBHOTO 00miero oOpasoBaHHs,
npeacTaBiIeHHbIX B DenepanbHOM TOCYIapCTBEHHOM OO0pa30BaTENbHOM CTaHAApPTEe OCHOBHOrO O0IIero
obpaszoBanus, PenepanbHON 00pa3oOBaTENBPHONW MPOTrPaMMbl 1O XUMHH, C YYETOM PACIpPENENEHHBIX I10
KJlaccaM IpOBepsieMbIX TPeOOBaHWIA K pe3ysibTaTaM OCBOCHHUS OCHOBHOW OOpa3oBaTENbHON MpPOrpaMMbl
OCHOBHOTO o0mero o0pa3oBaHMs M 3JIEMEHTOB COIEPIKAHUS, INPEACTABIECHHBIX B YHHBEPCATBHOM
konu(puKaTOpe Mo XUMHUH, a Takke Ha OCHOBe IIprMepHOH mporpaMmbl BOCIHUTaHUS OOy4arOIUXCS MPU
MOJIy4€HUH OCHOBHOTO 0011ero odpasosanus u ¢ yuétom KoHrenunu npenogaBaHust yaeOHOTO mpeaMera
«Xumus» B 00pa3oBaTeNIbHBIX OpraHu3aLusIX Poccuriickon
QDeneparuy, peanu3yrOIUX OCHOBHBIE oOIeoOpasoBaresbHble mporpammbl (yTB. Pemenuem Komnmernn
Munnpocseenust Poccun, npotokon ot 03.12.2019 N IIK-4BH).

OBLIAA XAPAKTEPUCTUKA YYEBHOT'O TPEJIMETA «XUMMHA»

Bxunag yueGHOro npenmera « XMMHsD» B TOCTH)KEHHUE IIeJIell OCHOBHOTO 00Imero oopasoBaHust 00yCIOBIEH
BO MHOTOM 3HauUeHHEM XUMHYECKOHU HAaYKH B MMO3HAHWHN 3aKOHOB MPUPOALI, B Pa3BUTUHN MMPOU3BOAUTECIIbHBIX
CHJI O0IeCTBa M CO3IaHMH HOBOH 0a3bl MaTEPUATBHOMN KyJIBTYPBI.

XuUMHUs KaK DJIEMEHT CHCTeMBbl €CTECTBEHHBIX HAyK paClpOCTpaHWJAa CBOE BJIMSHHE Ha BCe oOnacTu
YEeJIOBEUECKOTO CYIIECTBOBAHUs, 3a1aj1a HOBOE BUAEHHUE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOI
KYJbTYPHbI, HGO6XO,[[I/IMBIM YCJIOBUEM KHU3HU O6H_[eCTBaI 3HAaHUEC XUMUU CIIYKUT OCHOBOM JJIA (1)OpMI/IpOBaHI/I$[
MHPOBO33PEHUS YEJIOBEKA, €ro MPEACTABICHUI O MAaTepUATIbHOM €IMHCTBE MHUPA;, BAXKHYIO POJIb WUIPAOT
(dbopmupyemMbie XUMHEH MPEICTABICHHUS O B3aUMOIPEBPALICHUSX SHEPTUH 1 00 3BOJIFOIIMHU BELIECTB B TPHPOE;
COBPEMCHHAA XUMUA HAIlPpABJICHA HAa PCIICHUEC FJ'IO6aJ'IbeIX npo6neM yCTOI\/'ILII/IBOFO Pa3BUTHA YEJIIOBEICCTBA —
CBIPBEBOM, SHEPTreTUUECKOM, MUIIEBOI U HKOJIOTHYECKON 0€30MmacHOCTH, MpodIeM 3APaBOOXPAHEHUSI.

B ycnoBusix Bo3pacTaromiero 3HaYeHHs] XUMUHU B JKH3HU OOIIECTBAa CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOro oOpa3oBanusi. B miaHe conmanu3anuy OHO SIBJISIETCS OJHUM U3 YCIOBUM (GOPMUPOBAHUS
WHTEJUIEKTa JUYHOCTU U TAPMOHUYHOIO €€ Pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKYy XHMHUYECKHE 3HAHHsS HEOOXOAMMBI Ui MPHOOPETeHHs! OOIEKyJIbTYPHOIO
YPOBHSI, TIO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBATh B MHOTOOOpa3HON
JKU3HU OOLIEeCTBa, sl OCO3HAHUS BAKHOCTH Pa3yMHOTO OTHOLIEHHS K CBOEMY 37OPOBBIO M 37JOPOBBIO
OPYruX, K OKPy»Karolel IPUPOAHON cpene, AJid TPaMOTHOTO MOBENECHUs MTPU UCMOIb30BAHUN PA3IMYHBIX
MaTepHaIoB U XUMHUYECKHUX BELIECTB B [IOBCEIHEBHOM JKU3HU.

Xumudeckoe oO0pa3oBaHHE B OCHOBHOH INKOJE SIBJIACTCS 0a30BBIM IO OTHOIIGHHIO K CHUCTEME OOIIero
XHUMHYECKOro oOpasoBanusl. [103TOMy Ha COOTBETCTBYIOIEM €My YPOBHE OHO peasn3yeT MpHUCYyLIue o0meMy
XUMHYECKOMY OOPa30BaHUIO KIFOUEBbIE IEHHOCTH, KOTOPBIE OTPAXKat0T rOCyJapCTBEHHBIE, OOIIECTBEHHbIE U
UH/IMBUAYAJIbHBIE TIOTPEOHOCTH. DTHUM OTIPENeNsIeTcs] CYITHOCTh 00meit crparernn 0OydeHusi, BOCIIUTAHUSA U
pa3BUTHsI 00yHAIOIUXCSA CPEACTBAMHU YIeOHOTO MpeaMeTa « XUMHUSD.

Uzyuenue npeamera: 1) cnocoOCTBYET peann3anuy BO3MOKHOCTEH It caMOpa3BUTHS B (POPMUPOBAHUS
KyJBTYPBl JIMYHOCTH, €€ oOmed u (PyHKUMOHAJIBbHONW IPpaMOTHOCTH; 2) BHOCHT BKJal B (popMupoBaHHE
MBILUICHUS] W TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB HMX CAMOCTOSITENIbHON y4eOHOM
IESATEIbHOCTH, SKCIIEPUMEHTAJIBHBIX H UCCIIEOBATEIbCKIX YMEHHH, HEOOXOIUMBIX KaK B IMOBCETHEBHOMN
JKU3HU, TaK U B NPO(PECCHOHANBHON NesITeTbHOCTH, 3) 3HAKOMHUT CO CNEM(UKON HaAyYHOTO MBILUICHHS,
3aKJIAABIBAET OCHOBBI LIEJIOCTHOTO B3TJIs1/1a HA €AMHCTBO MPUPOABI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM



3TanoM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH TIOAPOCTKOB, 4) CrIocoOCTByeT
(bOpMHUPOBAHHIO IEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IIPUPOJIE, K YEJIOBEKY,
BHOCHT CBOH BKJIaJ] B KOJIOTHYECKOE 00pa30BaHME IKOJIbHUKOB.

Hasanubie HampaBjieHuss B OOy4E€HUH XUMHH OOECHEUMBAIOTCS CHEHM(UKON COMep:KaHus IMpenMeTa,
KOTOprfI ABJIACTCA NEAArOTUYCCKU aAalITUPOBAHHBIM OTPAXKCHHUEM 0a30BOi1 HAayKU XUMHU Ha OHpeL[eJ'IéHHOM
JTamne e€ pasBUTHSL.

Kypc xuMun 0CHOBHOH IIKOJIBI OPUEHTUPOBAH Ha OCBOECHHE 00YUAIOIIMMHUCS OCHOB HEOPTaHUYECKOM
XHUMHH U HEKOTOPBIX MOHATHH U CBeNEHUH 00 OTAETbHBIX OOBEKTaX OPTaHMUECKON XUMHH.

Crpykrypa comepxkaHust npenmera chOpMHpPOBAHA Ha OCHOBE CHCTEMHOTO MOAXOAAa K €ro HU3y4YeHHUIO.
COI[Gp)KaHI/Ie CKJIaAbIBACTCA U3 CUCTEMBI MOHSITUH 0 XUMHYECKOM 3JIEMEHTE U BEICCTBE U CUCTEMBI MMOHATHH
0 xuMHuUeckor peakuuu. O0€ 3TH CHCTEMBI CTPYKTYPHO OPraHHU30BaHbI MO MPHHLUIY MOCIEIOBATEIBHOTO
pa3sBUTHUs 3HAHUM Ha OCHOBE TEOPETHMUECKUX IPEACTABIEHUN Pa3HONO YPOBHS: ATOMHO-MOJEKYJSPHOIO
Y4EeHHUs] KaK OCHOBBI BCEro ecrecTBo3HaHus, yposHs Ilepuogmueckoro sakona /. M. Menpeneesa kax
OCHOBHOI'0 3aKOHa XWUMHWH, Y4UYCHHA O CTPOCHHU aTOMa U XUMHUYECKOU CBs3H, HpeHCTaBHeHI/Iﬁ 00
3JNEKTPOJUTHYECKONW NUCCOLMALMM BEIIEeCTB B pacTBOpax. TeopeTuueckue 3HAHHUS PacCMATPUBAIOTCA Ha
OCHOBEC OMITMPUYECCKH TIOJYYCHHBIX U OCMBICJICHHBIX (I)aKTOB, Pa3BHUBAKOTCA MOCICAOBATCIIBHO OT OAHOIO
YPOBHS K [Ipyromy, BBINOJHSAS (YHKIUH OOBSCHEHHs W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOIO NPUMEHCHUS U ITOJYUCHUA U3YUACMBIX BCIICCTB.

Taxass opraHmsauusi COmep>KaHUS Kypca CIIOCOOCTBYET MPENCTABICHHIO XHMHYECKOI COCTaBIIAIOIIEH
HAYYHOH KapTHHBI MHpPa B JIOTHKE €€ CUCTEeMHOH mpuponbl. TeM caMbiM 0OeCrednBaeTcsi BO3MOXKHOCTh
dopmupoBaHus y 00yJarOIUXCs LEHHOCTHOIO OTHOIIEHHUS] K HAYYHOMY 3HAHUIO U METOJaM TO3HAHHSA B
Hayke. Ba’kHO Tak)ke 3aMETUTh, YTO OCBOCHHUE COMEP KaHUS Kypca MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN U3
paHee M3y4eHHbIX KypcoB: «Okpyxarouuii mupy, «buonorus. 5—7 knacce» u «Pusuka. 7 kaace».

OEJU U3YYEHUA YYEBHOT'O HPEJMETA «XUMMUSA>»

K HanpaBneHHMIO TMEPBOCTENIEHHONW 3HAYMMOCTH TPU pealu3alud  o0pa3oBaTeNbHbIX  (PYHKIHH
npeaMeTa« XuMUs» TPATULOHHO OTHOCIT (POPMHUPOBaHUE 3HAHUI OCHOB XMMUYECKOH HayKH Kak obimactu
COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKON AEATENBHOCTH YEJNIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOH KyJNbTypBL 3amada NpeaMeTa COCTOMT B (POPMHUPOBAHUU CHCTEMBI XMMHYECKHX 3HAHUH —
BAXKHEWIINX (DAKTOB, TIOHSATHH, 3aKOHOB W TEOPETUYECKHX IIOJIOKEHHH, IOCTYMHBIX 0000ImeHnii
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, 3HAaHUH O HAy4HbIX METOJAaxX W3Y4YeHUs] BELIeCTB U
XUMHYECKHX PEaKInH, a TakKe B (OPMUPOBAHUN U PA3BUTHH YMEHUH U CIIOCOOOB AEATENBHOCTH, CBSI3aHHBIX
C TUTAHUPOBAHHMEM, HaONIONEHHEM M IMPOBEICHUEM XHMHYECKOTO 3KCIEPHUMEHTa, COOJFOCHHUEM TMPaBHII
0e30macHOTro OOpaIeHus C BEECTBAMU B TIOBCETHEBHOM KU3HU.

Hapsny ¢ sTuM nenu uszydeHus npeaMera B IporpaMme YTOUHEHbI U CKOPPEKTHPOBAHBI C YUETOM HOBBIX
NPUOPUTETOB B CHUCTEME OCHOBHOro odmero oOpasoBanus. Ceroms B oOpazoBaHMM 0CO0O 3HAYUMOM
NPU3HAETCS] HANPABICHHOCTh OOYYEHHS Ha PA3BUTHE M CAMOPA3BHTHE JIMYHOCTH, (HOpPMHUpOBaHHE €&
uHTEJUlekTa U o0mel kyaprypbl. OOydeHHe yMEHHIO YYUTBCS M TPOJOJDKATh CBOE OOpasoBaHHUE
CaMOCTOSITEIbHO CTAHOBUTCSI OTHOM M3 BAXKHEHIINX (DYHKIHMH yUeOHBIX PEAMETOB.

B cBsi3U ¢ 3TUM npu U3y4eHUH NpeaMeTa B OCHOBHOM IIKOJIE TOMHUHUPYIONIEE 3HAYSHUE PUOOPEITH TaKue
LIEJIH, KaK:

—  (¢OopMHPOBAaHKE WHTEIUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOW K CamMoOOOpa3OBaHUIO,
COTPYOHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSITHIO PELISHUH, CIIOCOOHOM aanTUPOBATLCS K OBICTPO
MEHSIIOIIUMCS YCIOBUSM KU3HU,



—_— HaIlpaBJICHHOCTDb O6yLIeHI/I$I HAa CUCTCMATUYECCKOC HpI/IO6H_IeHI/Ie yJamuxcs K CaMOCTOSITEIbHOM
O3HABaTEIbHOU ACATECJIIbHOCTH, HAYYHBIM METOJaM MO3HAHUS, q)OpMI/Ip}II'OH_[I/IM MOTHUBALIUIO U PA3BUTUEC
CIOCOOHOCTEN K XUMUU,

— obecniedeHne ycnoBul, COCOOCTBYIOIUX MPHOOPETEHUIO OOYHAIOMUMUCS OMbITa Pa3HOOOpa3HOU
JACATCIIbHOCTH, ITIO3HAHHA U CaAMOIIO3HAHUA, KIIKOYEBBIX HABLIKOB (K.]'II'OLIeBbIX KOMHeTeHL{HfI), NUMEHOIIUX
YHUBEPCAJIBHOEC 3HAYCHUE AJI1 Pa3JIUYIHBIX BUAOB ACATCIIBHOCTH,

— (dopmupoBaHue yMeHUN OOBSCHSATh U OLICHUBATD SIBJICHUS] OKPYKAIOLIEr0 MUPa Ha OCHOBAHHUU
3HAHUH U OMBITA, NOJYUYCHHBIX NPU U3YUEHUU XUMUU,

—  ¢dopmupoBanue y oOy4arOmUXcs TYMAaHUCTUYECKMX OTHOIUICHHWH, TNOHMMAaHUS LEHHOCTU
XUMHYECKIX 3HAHUHN 1JIs1 BBIpAOOTKH 3KOJOTMYECKH 1IeJIeCO00Pa3sHOro NOBEACHHS B ObITY M TPYAOBOMH
JESTEIbHOCTH B LEJSIX COXPAHEHHsI CBOETO 340POBbsl U OKPYKAOLEN NPUPOAHON CPEnbl;

— pa3BHUTHE MOTHBALMH K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOGHHUSI OOINEYENOBEUECKNX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HAIPaBJICHHOCTH JaJIbHEHIIEro OOyYeHHUSI.

MECTO YYEBHOI'O IPEJMETA «XUMMUS» B YUYUEBHOM ILVTAHE

B cucreme obmero oOpazoBanusi « XUMUsD» MPU3HAHA 00S3aTENbHBIM YU€OHBIM NPEAMETOM, KOTOPBIH
BXOJHT B COCTaB MpenMeTHOH obnactu «EcTecTBEeHHO-HAYUHBIE MTPEIMEThD».

VY4eOHBIM ITUIAHOM Ha €€ M3ydeHue oTBeneHO 136 yueOHbIX YacoB — 10 2 4. B HEZEJIO B 8 Kjaccax
COOTBETCTBEHHO.



COAEP)KAHME YYEBHOT' O TIPEIMETA

8 KJIACC

lepBoHayanbHbIC XHMHYECKHEe TMOHATHSA

IIpenmer xumuu. Poap XUMUM B KU3HU 4YesoBeka. Tena U BewmecTBa. PU3NMUECKHE CBOMCTBA BELLECTB.
ArperatHoe cocTosiHue BewecTs. [IoHATHE 0 MeTONax MO3HAHUS B XUMHUH. XUMUSI B CUCTEME HayK. UncCTbie
BernecTBa u cMecu. CriocoObl pasneeHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3J1eMeHThl. CUMBOJIBI XUMHUYECKUX 3J1eMeHTOB. IIpocThie U ClokHbIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuueckas popmyra. BaJeHTHOCTb aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BelecTB. OTHOcUTENbHAs aToMHass Macca. OTHOcuTenbHas MOJIEKyJsipHas macca. MaccoBas [0Jis
XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH.

dusudeckre U XUMHUECKUE SIBICHUsI. XUMHUYECKash PeakLus U e€ MPU3HAKU. 3aKOH COXPaHEHHsI MacChl
BeIIeCTB. XUMHUUeckne ypaBHeHHs. Kinaccudukanms XUMUIeCKHX peakuuil (COeAMHEHUs, Pa3JIOKeHHs,
3aMeLIeHHsI, OOMEeHa).

XUMUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCyIOH, ¢ mpaBmiaMu padoTsl B 1adopaTopuu u
npuéMamMi oOpareHusi ¢ JabopaTopHeIM OOOpPYIOBAaHMEM, H3yUEHHE M OINMUCaHWe (PU3NYECKUX CBOWCTB
00pa31oB HEOPraHMYECKUX BELIECTB; HaOmoaeHne Gpr3nueckux (TUIaBiIeHNe BOCKA, TAsTHUE JIbJa, PACTHPAHUE
caxapa B CTYIKe, KUMIEHHE M KOHIEHCALHMs BOIbI) U XMMHUYECKHX (TOpPEHHE CBEYH, MPOKAJIMBAHHUE METHOHN
MIPOBOJIOKH, B3aUMOJEHCTBHE MeJa C KUCIOTON) SIBJICHUH, HAOMIOACHNE U ONICAHNE MTPU3HAKOB MPOTEKAHUS
XUMHYECKHX peakuui (pasjiokeHHe caxapa, B3aMMOJCHCTBHE CEPHOH KHCJIOTBI C XJIOPHAOM Oapwus,
paznoxenue ruapokcuna menu(ll) mpu HarpeBaHuu, B3aUMOAEHCTBHE keye3a ¢ pactBopom conu Menau(1l));
U3y4YeHHe Croco0OB pasdeneHuss cMmecell (C TMOMOLIbI0 MarHuTa, (PUIBTPOBAaHUE, BBITAPUBAHHE,
OUCTWUISILMS, XpoMmarorpadusi), NPOBEACHWE OUYMCTKH IIOBAPEHHON COJM;, HAONIONEHWEe | OIMHCaHHe
PE3yJIBTATOB MPOBEACHUS OIBITA, MILUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs] MACChI, CO3/IaHNE MOJeNel MOJIeKyJI
(ImapocTep KHEBbIX).

Baxueiimue NpPeaCTABHTEIH HEOPraHM4eCKHX BCIIECTB
Boznyx — cmech rasos. Coctas Bo3nyxa. Kucnopon — snemenT u npocroe Bewectso. HaxoxneHue
KHUCIOposa B mpupone, Gpusndeckue u XuMudeckne cBoicTBa (peakuuu ropenwus). Oxcuapl. [Ipumenenue
kuciopona. CriocoObl MONyYeHHs] KUCIOPOaa B JTAOOPATOPUH U MPOMBIIIICHHOCTH. KpyroBopoT kucnopozaa B
npupone. O30H — ajutoTpomnHasi MOAN(UKAIUS KUCTOPOA.

TernnoBo#t 3pdekT XUMHUYECKOH peakLUnH, TEPMOXHUMHYECKHE YPAaBHEHUs, 3K30- U HHAOTEPMHUYECKHE
peakiun. TormBo: yrojip U MeTaH. 3arpsi3HEeHHe BO3[yXa, YCIIEHNe TapHUKOBOTO 3(deKTa, paspyLieHue
O30HOBOTO CJIOSI.

Bonopon — snemeHT u mpocToe BemiecTBo. HaxokaeHue Boaopoaa B mpupose, Gu3ndeckie u XUMIHIECKUe
CBOICTBa, MPUMEHEHHE, CrIOCcOObI TIoy4YeHus. KHCioTsl u Cou.

Konmnuectso Bemectsa. Monb. MossipHast Macca. 3akoH ABoranpo. MossipHbIil 00bEM ra3oB. Pacuérsl mo
XUMHUYCCKUM YPABHCHUAM.

dusnueckue CBOMCTBAa BOABL Boma kak pactsopurens. PacTtBopel. HachblllleHHBIE W HEHACBILEHHBIE
pacTBOpbl. PaCTBOPUMOCTB BelIECTB B BojAe. MaccoBasi 10J1sl BEIIECTBA B pacTBOpe. XMMHUUYECKHE CBONCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpOB B MpUpOAe U B KU3HU yesnoBeka. KpyroBopoT Boabl B IpUpPOJE.
3arpsi3HeHHe NpUPOIHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOA.

Knaccudukanusi Heopranudeckux coemuHenuit. Oxcunpl. Kiaccudukarusi OkCuaoB: coseobpasyroiine
(ocHOBHBIE, KUCJIOTHBIE, aM(poTepHbIe) U HeconeoOpasyrire. HoMeHkaTypa OKCHIOB (MEXKIyHAPOAHAS U
TpuBHaibHas1). Pu3nyeckne u XUMHYECKHE CBOICTBA OKcUIOB. [loyueHne okcuaos.

OcHoBanus. Knaccudukaiys OCHOBaHUH: MEIOYN U HEPACTBOPHUMBIE OCHOBaHUs. HoMeHKIaTypa



OCHOBaHMI (MEXIyHAPOIHAS U TPUBHANIbHAs). PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBAHUIA.
[Tony4yeHnue OCHOBaHUI.

Kucnoter. Knaccudukarms kucnor. HomenknaTypa KucioT (MeXIyHapOaHAs U TPUBHAIIbHAS).
dusnyueckue U XuMH4YeCKue CBoicTBa KUCIoT. Psax aktuBHocTH MetaiioB H. H. bekerosa. Ilonyuenue
KUCJIOT.

Comnu. HomeHknatypa coueil (MexayHapoaHasi U TpUBHaJbHAsA). PU3HUecKre U XUMHUYECKUE CBOMCTBA
conel. [lonyyenue coneil.

I'eneTnueckas CBSA3b MEXKIY KJIacCaMU HEOPraHUYECKUX COEUMHEHUN.

XHUMHUYECKUH SKCIIEPUMEHT. KaueCTBEHHOE ONpefieNieHHe COAep KaHUs KUCIOpoa B BO3AyXe; MOJyueHHe,
coOupaHue, pacro3HaBaHHWE W W3YUEHHE CBOWCTB KHCIOPOAA;, HAONIOIEHHE B3aUMOIECHCTBUS BELIECTB C
KHCJIOPOIOM U YCJIOBUSI BO3HHMKHOBEHUS U TPEKpaLIeHHs TOpeHust (Mmokapa), O3HAKOMJIEHHE ¢ o0pasuamu
OKCHJIOB M OTIMCaHHE UX CBOWCTB; MOJydeHHe, cOOUpaHHe, PaCliO3HABAHHE U U3YYEHHE CBOWMCTB BOJAOPOIA
(ropenue); B3aumoelicteue Bogopona ¢ okcuaom Menu(Il) (BO3MOKHO MCTIONTb30BAHUE BHICOMATEPHAIIOB),
HabroIeHNe 00pa3LOB BEIIECTB KOJMYECTBOM | MOJIb; HCCIIEOBaHNE OCOOCHHOCTEH PaCTBOPEHHS BEILIIECTB
C Ppa3aU4YHONW pPACTBOPUMOCTBIO, MPUTOTOBJICHHME pAaCTBOPOB C OMNPEAEAEHHOW MacCOBOM AoJieit
pPAacTBOPEHHOTO BEILIECTBA, B3aUMOEHCTBHE BOAbI C MeTAUIAMH (HATPHEM M KajblHueM) (BO3MOXKHO
UCIIOJIb30BAHUE BHIEOMATEPHAIIOB); OTIPEACIICHUE PACTBOPOB KUCJIOT U IIEJIOYEH C IOMOIIBIO HHANKATOPOB,;
uCCleoBaHNe 00pa3lOB HEOPTAHUYECKUX BEINECTB PAa3JIMYHBIX KJIACCOB; HAOMIOEHNE U3MEHEHHST OKPACKH
WH/IMKAaTOPOB B PAacTBOpaxX KHCIOT U IIENoYei; m3ydeHue B3aumoneicTeust okcuna meau(ll) ¢ pacrsopom
CEPHOM KHUCJIOTBI, KMCJIOT C METaJUIaMH, PeaKLUi HEHTPAIU3aLUN, MOJy4YE€HUEe HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOrO0 MeTajla APYrMM W3 pacTBOpa COJIM, pEeLIeHHe OKCIEePUMEHTAJbHBIX 3a4ad [0

TeMe«BakHelne Ki1accbl HEOPraHUYECKUX COSANHEHUI .

Ilepunoanyeckni 3axoH u llepuoanyeckas cucrema xumnueckux daemenTos /I, U. Menaeneesa.
Crtpoenne artomoB. Xumuuyeckasi cBsi3b. OKHCANTENBbHO-BOCCTAHOBHUTEJbHbIE  peaKlHHU

ITepBrle MOMBITKH KJIACCH(PUKALNN XUMHUYECKUX 3J1€MEHTOB. [IoHATHE O rpynmax CXOOHBIX 3JIEMEHTOB
(ImenoYHbIe U IIETOYHO3EMENbHBIE METAIIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yIoT
amM(poTepHbIe OKCUIbI U THAPOKCHIBL.

Ilepuonnueckuii 3axkoH. Ilepnonuyeckas cucrema xumudeckux saeMeHTos [[. 1. Menneneesa.
Kopotkonepuonnas u qnmHHONIepuoHas Gopmel Ilepronndeckoii cCHCTEMbI XUMHUYECKUX 3JIEMEHTOB /1,
H. Menneneesa. [lepuoas! u rpynnbl. @U3HYECKU CMBICT NOPAJKOBOTO HOMEpa, HOMEPOB NEPUOIA U
TPYMIBI 3JIEMEHTA.

Ctpoenne aromoB. CocraB aroMmHbIX sizep. M3oromsl. Dnekrponbl. CTpoEHHE 3JEKTPOHHBIX 000JI0UEK
aToMOB nepBbIx 20 xuMudeckux saemeHToB Ilepuoanueckoil cucremsl Jl. 1. Menneneesa. XapaktepucTuka
XHMHUYECKOTO 3JIEMEHTA MO ero noyioxkeHuro B [lepuonuueckoit cucreme . 1. Menpaeneena.

3aKOHOMEPHOCTH  M3MEHEHMs] paauyca aTOMOB XUMHYECKMX DOJIEMEHTOB, METAUIMUECKUX U
HEMeTaJIJIMUYeCKUX CBOICTB MO rpynnaM u nepuonam. 3Hadenue Ilepuoauueckoro 3akoHa u Ilepuonnyeckoit
CHUCTEMBbl XMMHUYECKHUX 3JIEMEHTOB IJIsl pa3BUTHUs Hayku u mnpaktuku. J[. M. MeHnenees — y4€HBI U
IPa’KJaHUH.

Xumudeckas cBsi3b. KoBaneHTHas1 (TIOJIIPHAST M HEMOJISIPHAST) CBSI3b. DJIEKTPOOTPHUILIATETHHOCTh
XUMHUYECKUX 3JIEMEHTOB. MIOHHas1 CBA3b.

Crenens okucieHus. QOKHCINTEIBHO-BOCCTAHOBUTEIbHBIE peaKknuu. Hpoueccm OKHCJICHUA U
BOoccTaHOBJIeHHUST. OKHCIUTENH U BOCCTAHOBUTEJIH.

XUMUUECKUH 3KCIIEPUMEHT: U3y4deHHe OOpa3loB BEIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE
TUAPOKCHUA LMHKA C paCTBOPAMH KUCJIOT U LIEJIO4YEH; TPOBEACHHUE ONBITOB, WILTIOCTPUPYIOLIUX NPUMEPHI
OKHUCIIUTENIbHO-BOCCTAHOBUTEINIbHBIX Peakunii (rOpeHne, PeaKLuu Pas3IoKEeHUs, COSTUHEHHS).

MexnpeamMeTHble CBSI3H



Peanusanuss MeEXNpPEAMETHBIX CBA3€H NpPU M3YYEHUH XMMHM B 8 KJacce OCYIIECTBIISIETCS Yepes
UCTIOJIb30BaHUE KaK OOILINX €CTeCTBEHHO-HAYYHBIX MOHITUH, TaK U MOHSITHH, SBISIFOIIUXCS CUCTEMHBIMU IS
OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHITHS. HAYYHBINA (PaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3,
Kjaccuukaius, NepuoaUIHOCTh, HAOMIONCHNE, SKCIIEPUMEHT, MOJICTHPOBAHUE, H3MEPEHUE, MOIEITb,
SIBIICHUE.

dusuka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIMbI, PAAUOAKTUBHOCTD,
MOJIEKyJia, 3JEKTPUYECKUI 3apsifl, BEIIECTBO, TEJO, OObEM, arperaTHoe COCTOSHHE BELIeCTBA, ras,
(u3rUecKre BeJTUYUHBI, SAMHHULIBI H3MEPEHUS, KOCMOC, TUIAHETHI, 3B€3/1b1, CoJHIIE.

Buonorus: ¢potocunTes, neixanue, duochepa.

Ieorpadusi: atmocdepa, ruapocdepa, MUHEpaTbI, TOPHBIE MOPOIBL, TIOJIE3HbIE HCKOMIAEMBbIE, TOTLIHBO,
BOJIHbIE PECYPCHI.

9 KJIACC
BemecTBo u XuMHUYecKasi peaKkuus

ITepuonuueckuii 3axon. Ilepuonuyeckas cucrema xumuueckux snemeHtoB . M. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B M3MEHEHUH CBOWCTB XUMHYECKHUX DJIEMEHTOB MEPBBIX Tpex NneprUoaOB, Kajlus,
KajJblusas U HUX COGI[I/IHGHI/Iﬁ B COOTBETCTBHHU C IIOJIOJKECHHEM JJICMEHTOB B Hepnonnqecxoﬁ CHUCTEME H
CTPOCHHUEM UX ATOMOB.

CtpoeHue BelllecTBa: BUJbI XUMUYECKON CBsI3U. THIBI KPUCTAJUNINYECKUX PELIETOK, 3aBUCUMOCTDb CBOICTB
BEILIECTBA OT THUINA KPUCTAJUINYECKON PEIIETKU U BUAA XUMHUYECKON CBSI3H.

Knaccuukanus 1 HOMEHKJIATypa HEOPTaHUUECKUX BEINECTB (MEXIyHAPOAHAS U TPUBUANIbHAS).
XHUMHYECKHE CBOMCTBA BEIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX COCIUHEHHH,
FE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccuukanms XUMHYECKUX PEaKkIHi 10 Pa3IMYHbIM MPU3HAKaM (MO YHCIy M COCTaBY YYaCTBYIOLIUX B
peaKkUHuy BEIIECTB, 0 TEIUIOBOMY 3P (eKTy, Mo U3MEHEHUIO CTETEHEeH OKHUCICHUS! XUMUYECKHX 3JIEMEHTOB,
no OOpaTUMOCTH, MO YYaCTHIO KaTaju3aTropa). DK30- M SHAOTEPMHUYECKHE PEAKIHH, TEPMOXUMHUECKUE
YPaBHEHUH.

[TonsiTre 0 ckopocTH XuMHUUeckol peakunu. ITonsaTre 06 0OpaTUMBIX U HEOOPATHUMBIX XHMHYECKHX
peaKknuax. IloHsITHE O TOMOI'€HHBIX U F€TEPOrCHHBbIX PCAKIUAX. TloHsiTHE O XUMUYECKOM PaBHOBECCHUU.
CI)aKTopr, BJIMAOIIHUE HA CKOPOCTDb XUMHUYECKOU PeaKiu U MOJOXKCHUE XUMHUYCCKOI'0O PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIIHLHBIE peakuum, BHGKTpOHHbeI 6anch OKHUCJIHUTEIbHO-BOCCTAHOBUTEILHOM
peakuuun. Cocrasienue ypaBHeHI/Iﬁ OKHUCJIUTECIIBHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ C UCIIOJIB30BAHUEM METOOA
3JIEKTPOHHOTO OasaHca.

Teopus 351€KTPOSUTHUECKON AUCCOLMALIMU. DIEKTPOIUTHI U He- AJIEKTPOJNThL. KaTHOHbI, aHHOHBI.
MexaHu3M AUCCOLMALIMH BEIIECTB C Pa3IMYHbIMU BUJIAMU XUMHUYECKOH CBsA3H. CTeNneHb JUCCOLUALINU.
CunbHele u cnabble 3JIEKTPOJIUTHL.

Peakunn norHoro oOMeHa. Y CIoBHs MPOTEKAHUs PEAKIIMI HOHHOTO 0OMEHA, MOJIHBIC U COKPAIIEHHBIC
WOHHBbIE ypaBHeHHsI peakuuii. CBOICTBa KHCIOT, OCHOBAaHMH M COJIEH B CBETE MNPENCTaBJIEHHHA 00
3JIEKTPOJUTHUYECKOH nuccounannu. KauecTBeHHble peakiuy Ha HOHBL [loHATHE O ruaponuse cone.

XUMHYECKUH DKCIIEPUMEHT. O3HAKOMIICHHE C MOMAEISIMU KPUCTAJIMYECKUX PELIETOK HEOPraHUYeCKHX
BEIIECTB — METAUIOB W HeMeTawioB (Tpadura W anmasza), CJIOXKHBIX BEINECTB (XJIOpUAA HATPHs);
UCCJIeZIOBAHME 3aBHCUMOCTH CKOPOCTH XHMHUYECKOW peakuud OT BO3ACUCTBHSA pPa3IMYHbIX (DAKTOPOB;
UCCIIEIOBAHHE HJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB, MPOLIECCA AUCCOLMALINN KUCIIOT, Ieo4el 1 coyei
(BO3MOKHO HCIOJIb30BAHHE BUAEOMATEPHANIOB), MPOBEACHUE OMNBITOB, WLIIOCTPUPYIOLINX MPU3HAKH
MPOTEKAHUS Peakuii FOHHOTO oOMeHa (0Opa3oBaHue OcaaKa, BhIISICHUE Ta3a, 00pa30BaHUE BOIbI); OIMBITOB,



HIUTIOCTPUPYHOIIUX MIPUMEPBI OKUCTIUTEIIbHO-BOCCTAHOBUTECIIBHBIX peaKLII/Iﬁ (FOpeHI/Ie, PE€aKkinu pasjIOKECHUS,
COGI[I/IHGHI/UI); paCno3dHaBaHUEC HEOPTraHUYCCKUX BCHICCTB € MOMOIMIBHO KAYCCTBCHHBIX peaKLII/Iﬁ Ha HOHBI,
PEHICHUE SKCIIEPUMEHTAJIBHBIX 3aa4.

Hemerauabl 1 ux COCAMHCHUSA

OOmast xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHUSI.
Ctpoenne u pu3nuecKkue CBOWCTBA MPOCTHIX BEUIECTB — raJOr€HOB. XMMUYECKHE CBOHCTBA HA MPHMEpPE
xJiopa (B3aUMOAEHCTBUE C METAJUIAMH, HEMETaJUTaMHy, Liesouamu). Xioposogopoa. CosiHast KUCIoTa,
XUMHUYECKHe CBOMCTBA, MOJyuyeHue, npuMeHeHue. JelicTBue Xjopa U XJIOPOBOJOPOAa HA OpPraHu3M
yesioBeka. BaskHelne XJIOpUapl U X HAX0XKAEHUE B IPUPOJIE.

O0mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTU CTPOEHUST aTOMOB, XapaKTePHbIE CTEMEHU
OKHUCIICHHSL.

Ctpoenne u pusnveckre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHbIE MOAUDUKALIIH
KHCJIOpPOAa W Cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBONOpON, CTpOeHHUE, (PU3NUECKHE M XUMHUYECKHE
cBoiictBa. OKCHIBI Cepbl Kak TPENCTaBUTENN KHCIOTHBIX OKCHAOB. CepHast KHUCIOTa, (U3NUECKHUE U
XUMHYECKHE CBOMCTBA (00IIMe Kak MPeACTaBUTEINS Kiacca KUCIOT U crieunuieckue). XUMHYECKHE PEeaKIum,
JeKallue B OCHOBE IMPOMBIIIJIEHHOTO crocoda moiydeHus: cepHoil kucnotbl. [Ipumenerne. Comu cepHoOit
KHCJIOTBI, KAaUeCTBEHHAs peaklus Ha cynbdar-noH. HaxoxneHue ceprl U €€ COeNMHEHHI B IPUPOAeE.

XUMHUYECKOE 3arpsi3HEHHE OKPYIKAIOMEH Cpeabl COSOUHEHMSIMU Cepbl (KHCIOTHBIE 0K, 3arpsisHEHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €ro MPeNIOoTBPALIEHHS.

O01mas xapakrepucTuka 3jeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbIE CTETICHH
OKUCJICHUSI.
A30T, pacrpocTpaHeHue B mpupose, Gprsndyeckre u XuMudeckue cBoiictea. KpyroBopot azora B nmpupoze.
AmMuak, ero GpU3NYeCKHe U XUMUYECKUE CBOUMCTBA, MoJiydeHue u npumeHenue. Coinu aMMOHUS, WX
(dusnueckue W XUMHYECKUE CBOWCTBA, nMpuMeHeHue. KadecTBeHHas peakius Ha MOHBI aMMOHUs. A30THas
KHUCJIOTa, €6 MoyyueHue, (U3nuecKue u XUMHUYeCKHe CBOMCTBA (00IMe KaK MPEeNCTaBUTEIS KJlacca KUCIIOT U
cneunpuyeckue). Mcrnonp3oBaHne HUTPATOB M COJIEH aMMOHUS B KAU€CTBE MUHEPAIBbHBIX YAOOPEHHI.

XUMHYECKOe 3arpsi3HEHHE OKPYIKAIOIIeH cpepl COSAMHEHUSIMU a30Ta (KUCIOTHBIE HOKIH, 3arpsisHEHUE
BO3/1yXa, OYBbI U BOJOEMOB).

®ochop, amnorpomubie mMomubukanuu (ochopa, ¢GusMUECKHe W XUMHUYECKHe cBoiicTBa. Oxcun
docdopa(V) u pochopnast kuciora, prsudeckre u XUMUISCKHE CBOMCTBA, moyueHue. Mcnonb3oBanue
¢dochaTos B kauecTBe MUHEPAIBHBIX YIOOPEHHIA.

OOmmas xapakrepuctuka 35eMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOSHMSI aTOMOB, XapaKTepHbIe CTENeHH
OKHUCIICHHSL.

Vriaepon, amwioTponHble Moau(HUKALMK, PAaCIpOCTpaHeHHE B Mpupoae, (U3MUECKHe U XUMHYECKUE
cBoiicTBa. Axncopbmusi. Kpyrosopot yriepona B npupozae. Okcuabl yriepoaa, ux Gu3ndeckue U XUMUYECKUe
CBOWCTBA, NEWCTBHE HAa >KUBbIE OPraHU3MbI, TMOJyYeHHE W MPUMEHEHHE. DKOJOTHYECKUE MPOOIEMBI,
cBsizaHHbIE ¢ okcuaoM yriepona(lV); runoresa rnodaapbHOrO MOTEIICHHUS KIIMMAaTa, TApHUKOBBIN 3(hdeKT.

YTroJpHas KUCIOTa U €€ CONM, UX (PU3NIECKHe U XUMHUYECKHE CBOHCTBA, IOJIYUYECHUE U IPUMEHEHHE.
KauectBeHnHas peakuust Ha kKapOoHaT-HOHBI. Mcnonb3oBaHne kapOOHATOB B OBITY, METUIINHE,
MIPOMBILIJIEHHOCTH U CEIbCKOM XO35IHCTBE.

[TepBoHavanmbHbIe MOHSTHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COEMUHEHUsX yriepona (MeTaH, 3TaH,
STWJICH, alleTUJICH, STAHOJI, TJIUIEPUH, YKCyCHas Kuciorta). Mx cocraB u xumudeckoe crpoenue. [lonsitue o
OMONIOTMYECKH BaKHBIX BEILIECTBAX: XKHUPaX, OeNKkax, yriieBOAaX — U UX POJIH B JKU3HH YEJIOBEKA.
MarepuanbHOE €TMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COSOUHEHUH.

Kpewmunii, ero ¢pusndeckne 1 XUMHYECKHE CBOHCTBA, MOJydeHre U mpuMeHeHne. COeTMHEHNsT KPEMHUS B
npupoze. Obumwme npencrasnenns o0 okcuae kpeMansa(IV) un kpemuneBoit kucnore. CHIMKATBI, HX



HCTIOJIb30BaHKE B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH. BakHellie CTpOUTEeNbHbIE MaTepPHaIbl. KepaMHKa,
CTEKJIO, IIeMeHT, OeToH, skene300eToH. [1pobieMbl 6e30MacHOTO UCTIONB30BAHUS CTPOUTEIBHBIX MATEPHANIOB B
MMOBCEAHEBHOM JKHU3HH.

XUMUYECKUH 3KCIIEPUMEHT. M3y4eHHe OOpa3lioB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOH KHCIIOTBI,
NPOBEICHUE KAUYEeCTBEHHBIX PEAKIHMH Ha XJOPHUA-UOHBI U HAOMIOIEHHE NMPU3HAKOB MX MPOTEKAHHS, OTBITHI,
oTpaxkaromue GU3NIecKne 1 XUMHUIECKHE CBOHCTBA raJIOT€HOB U MX COCAMHEHUH (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); O3HAKOMJICHHE C 00pas3aMu XJIOPUAOB (TaIOTEHUIOB); O3HAKOMIIEHHE ¢ 00pasIiaMu cepbl
U e¢ coenvHEHMsIMH (BO3MOXKHO HCIOJB30BaHHE BHIECOMATEPHANOB), HaOMOIeHHe mpolecca
oOyriMBaHus caxapa Mmoj AeHCTBHEM KOHLEHTPHUPOBAHHON CEPHOI KHCIIOTHL, H3YYEHNE XUMUUECKUX CBOHCTB
pa30aBNeHHON CEepHOW KHCIOTBHI, MPOBEICHHE  KAYeCTBEHHOW  peakuuu Ha  Cyib(ar-uoH W
HaOJIIOIeHNe TPU3HAKa €€ MPOTEKAHMs, O3HAKOMIIEHHE ¢ (pM3MUECKUMH CBOWCTBAMH a30Ta, dochopa U ux
COeOMHEHUH (BO3MOXKHO UCIOJNIB30BAaHUE BHUAEOMATEPHANOB), oOpasuaMu a30THBIX U (ochopHBIX
ynoOpeHnii; mojydeHue, coOupaHue, pacrlo3HaBaHME W H3yYEHHE CBOICTB aMMHAaKa, IPOBEIEHHUE
KA4eCTBEHHBIX pEaKUUi Ha HMOH aMMOHHMA W (ochaT-uOH M H3YyUEHHE MPHU3HAKOB HX MPOTEKAHMS,
B3aMMOJICHCTBIE KOHLEHTPUPOBAHHON a30THOH KHCJIOTBI C MeObi0 (BO3MOXKHO  HCIIOJIb30BAHHE
BUAECOMATEPHANIOB); H3YYEHHE MOJeNeH KPUCTAIUIMYECKHX pelETOK anMasa, rpadura, QyuiepeHa,;
O3HAKOMJICHHE C MPOLIECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
NPOTHBOra3a; MoJiydeHne, COOMpaHue, pacro3HaBaHUE U U3yYEHHE CBOMCTB YITIEKHCIIOTO rasa; MpOBENeHUE
KA4eCTBEHHBIX peakuuid Ha KapOOHAT- W CHJIMKAT-HOHbI M HW3Y4Y€HHE NPU3HAKOB HUX NPOTEKAHUS,
O3HAaKOMJIEHHE C MPOAYKLMEH CHUJIMKATHOM MPOMBILIIEHHOCTH; pelIeHHe SKCIIEPUMEHTANbHBIX 3ajad I0

TeMme«BakHennne HeMeTaibl U UX COETUHEHU .

MeTanabl M HX COeIHHEHHUS

OOmiast xapakTepUCTHKAa XMMHUYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHMM HX IIOJIOKEHHUS B
Ilepuonuueckoii cucreme xummuecknx sneMeHToB [ M. Menneneea u crpoenust atomoB. CTpoeHue
MeTanaoB. Mertannndeckas CBsI3b U MeTaJUTMUeCcKasl KpUCTAJINYECKasl pelIéTka. DJIeKTPOXUMUYECKUH psaf
HanpsDKeHUH MetaiioB. Pusnyeckne W XUMUYECKHe CBOWCTBA MeTayioB. O0mue crnocoObl MoydeHus
MeTaiuioB. [IoHsTHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLTUTHI MX OT Koppo3uu. Cruiassl (CTaib,
YyI'VH, JIOPATIOMHHNAN, OPOH3a) M X MPUMEHEHHE B ObITY U NMPOMBIIIJIEHHOCTH.

[MMenounsie MeTamwnbl: nojoxeHue B Ilepuoanueckoii cucreMe xumudeckux 3yemMeHToB 1. M. Menneneesa,
CTpOEHHUE UX aTOMOB, HaXOXIeHUe B npupoae. Ousndeckre U XUMHUYECKHUE CBOHCTBA (Ha IpUMepe HATPHUs U
kajusi). OKCHIbI M THOPOKCHUIBI HATPHSI U Kajusi. [[puMeHeHHe [IeIOYHBIX METAJIOB M UX COSTUHEHUH.

IllenoyHO3€MeENbHBIE METAJUIBI MATHUN U KaNbLUil: NOJOXKeHUE B [leprnoandeckon cucreMe XUMHYECKUX
snemeHTOB /I, 1. Menaeneesa, CTpoeHHe UX aTOMOB, HaxOXA€HHUE B npupoje. Pusndeckne U XUMUIECKUE
CBOWCTBa MarHus M KaibLiusl. BakHeimue coenuHeHns KanbLusi (OKCUA, TUAPOKCHT, COJH). XKECTKOCTH BOJIBI
U CrIOCcOOBI €€ yCTpaHeHUsI.

Amomunuit: nonoxkenue B Ilepumomudeckoil cucreme xumuueckux siaeMeHToB JI. M. Menneneesa,
CTPOCHHE aTOMa, HaXOKJAeHHE B rpupoe. Pusndyeckne u XUMHUECKUE CBONCTBA aIFOMUHUS. AMpOTEpHBIE
CBOMCTBA OKCHJA U THAPOKCUA ATTFOMUHUS.

Keneso: nonoxkenue B Ilepuoauyeckoil cucreme xumudeckux saeMeHToB . M. MeHneneeBa, cTpoeHue
aTOMa, HaXOKACHUE B IIPUPOIC. duznyeckre 1 XUMHUYECKHE CBOMCTBA JKeJie3a. OKCI/II[bI, THAPOKCUABI U COJIU
xeneza(ll) u xenesa(Ill), nx cocras, CBOMCTBA U MOJyYSHHUE.

XUMUYECKUH SKCIEPUMEHT. O3HAKOMJICHHE C o0pasliaMd METaUIOB M CIUIABOB, UX (U3NIECKUMHU
CBOWCTBAMU, U3yYEHHE PE3YJIBTATOB KOPPO3HH METAJUIOB (BO3MOXKHO HMCTOJb30BAHUE BUICOMATEPHUAIIOB),
0COOEHHOCTEH B3aUMOIEHWCTBUS OKCHIA KajbLUs W HATPUS C BOAOW (BO3MOJKHO HCIOJB30BAHHE
BUIEOMATEPHANIOB); UCCIENOBAaHUE CBOMCTB JKECTKOW BOMBI, MPOLIECCA TOPEHHS JKejle3a B KUCIOPOJe
(BO3MOXKHO HCIOJIB30BAHUE BUICOMATEPHUATIOB); TPU3HAKOB MTPOTEKAHUS KAUECTBEHHBIX PEAKLIUN HAa HOHBI



(marnus, xanpuws, amomuHus, uHKa, kene3a(ll) u xenesa(Ill), menu(ll)), HaOmroneHue u onmMcaHue
MPOLIECCOB OKpAITUBAHUS TJIAMEHH HOHAMH HATPUs, KaJus U KaJlbLus (BO3MOJKHO HCIIOJb30BAaHUE
BUJICOMATEPHUANIOB), UCCIIEOBaHNe aM(POTEPHBIX CBOWCTB TMAPOKCHAA AFOMUHUS U TUAPOKCHUIA [IUHKA,
peleHre SKCIePUMEHTAIBHBIX 337144 10 TeMe «BarkHelIre MeTaibl U UX COSTUHEHUSD.

XHMHS H OKPYKa0LIas cpeaa

Hosble MaTepuansl 1 TexHOJOTUM. BelecTBa U MaTepuaibl B MOBCEAHEBHOM JKU3HU YEJIOBEKA. XUMHS U
310poBbe. be3omnacHoe HCMOJIb30BaHUE BEIIECTB M XUMHYECKHX peaknwii B Obity. IlepBas momomnb mpu
XUMUYECKUX OXKOTax U OTpaByieHUsAx. OCHOBBI 3KOJIOTHUECKON TPAMOTHOCTH. XUMUYECKOE 3arpsi3HCHHE
OKpy’KaroIel cpenbl (peaenbHas qomyctuMas kKonnentpanus semects — I[1JIK). Ponps xumuu B pemenun
SKOJIOTHYECKHX TPOOsIeM.

[IpuponHbIe HCTOYHUKH YTIIEBOAOPOAOB (yroJib, MPUPOAHBIHA ra3, HeTh), MPOAYKTHI UX MEPEePadOTKH, UX
POJIb B OBITY M TPOMBILILIEHHOCTH.

XUMHYECKUH SKCIEPUMEHT: U3y4eHHe 00pa3LoB MaTepHUaioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHaIbl).

MexnpeamMeTHble CBSI3H

Peanusanuss MEXIpPEeAMETHBIX CBSI3€M NPU H3YYEHHUM XUMHUH B 9 Kjacce OCYLIECTBISETCA 4Yepes
UCTIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK M MOHITHH, SIBJISFOLINXCA CUCTEMHBIMH IS
OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LUKJIA. Peann3anus MeXNpeaIMEeTHBIX CBA3EH MPU U3yYEeHUU
XUMHH B 9 KJIACCE OCYIIECTBIIETCS Yepe3 UCTIONb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHITHH, TaK U
MOHATUH, SABJISIOIIMUXCS CUCTEMHBIMH I OTAENbHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS. HAyYHBIN (DaKT, THUIIOTE3a, 3aKOH, TEOPHs, AHAJIH3, CHHTE3,
Kjaccuukaiys, NepuOANIHOCTDb, HAOIOIEHUE, SKCIIEPUMEHT, MOJSITUPOBAHIE, U3MEPEHUE, MOECITD,
SIBJICHUE, TAPHUKOBBIHN 3(h(HEKT, TEXHOJIOTHS, MaTePHAJIBI.

®u3uKa: MaTepusi, aTOM, SJIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMbI, PAANOAKTUBHOCTb, MOJIEKYJIA,
SJICKTPUYECKUH 3apsil, MPOBOAHUKH, TIOJYITPOBOAHUKH, TUAIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEIO, O0BEM,
arperaTHOE€ COCTOSIHME BEILECTBA, a3, PacTBOP, PAaCTBOPUMOCTb, KPUCTAJJIMYECKas peLIETKa, CIUIABBI,
(u3HUecKre BEJIMYNHBI, €AMHHLIBI H3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: poTtocunres, npixanue, bnocdepa, SKOCHCTEMA, MUHEPATBbHBIE YIOOPEHHS, MUKPO3JIEMEHTH,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

Ieorpadusi: atmocdepa, ruapocdepa, MUHEpAITBI, TOPHBIE MOPOJIBI, MOJIE3HbIE UCKOTIAEMbIE, TOTLTHUBO,
BOJIHbIE PECYPCHI.



NAAHUPYEMBDIE PE3YJIbTATblI OCBOEHWA NMPOIMPAMMBbI IO XMW HA
YPOBHE OCHOBHOI'O OBLWWEIO OEPA3OBAHUA

NMNYHOCTHDbIE PE3YJIbTATDI

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMSA NPOrpaMmMbl OCHOBHOTO 06Lero 06pasoBaHuna LOCTUTAOTCA B X04e
00yYEeHUS XMMUUN B eAUHCTBE YUE6HOW 1 BOCNUTaTe/IbHOI [esiTe/IbHOCTU B COOTBETCTBUM C TPAAULUOHHBIMU
POCCUNCKMMUN COLNOKYNbTYPHBIMW W AYXOBHO-HPABCTBEHHbIMMW LEHHOCTAMMW, MPUHATBIMW B 0OLLECTBE
npaBMnaMy 1 HOpMaMu MOBEJEHUA WM CNOCOGCTBYKT MpoLeccaMm CcamMomno3HaHWS, CaMopasBUTUSA U
coymnanmsannm obyyarLLmxcs.

JINYHOCTHbIe pe3ynbTaTbl OTpPaXKawT TFOTOBHOCTb 00y4YalLWMXCS PYKOBOACTBOBATbLCA CUCTEMOW
MO3UTUBHbIX LLEHHOCTHbIX OpMeHTauni U pacluupeHne onbiTa AesaTe/lbHOCTM Ha eé OCHOBE, B TOM 4uUC/e B
yacTu:

1) naTpMoTMYEeCKOro BOCMUTaHUA:

LLEHHOCTHOrO OTHOLIEHUSA K OTEYECTBEHHOMY KY/bTYPHOMY, MCTOPUYECKOMY M Hay4YHOMY Hac/ejuio,
MOHMMaHUA 3HAYEeHUS XUMMWUYECKO HayKu B XW3HM COBPEMEHHOro obuiectBa, CMocO6HOCTW BafeTb
LOCTOBEPHOW MH(opMaL el 0 NepefoBbIX AOCTUMIKEHUAX U OTKPbITUAX MUPOBOA M OTEHECTBEHHOW XUMUU,
3aMHTEePecOBaHHOCTU B HAy4YHbIX 3HaHUAX 06 yCTpoNCcTBe Mupa 1 06LLLecTBa;

2) rpaXjaHCKOro BOCNUTaHUA:

npeacTaB/ieHNs O coUManbHbIX HOpPMax WM MpaBuMaax MeX/IMYHOCTHbIX OTHOLWEHW B KOIMEKTUBE,
KOMMYHWKaTUBHOA KOMMETEHTHOCTM B 06LL,eCTBEHHO MOJMIE3HOW, y4ebHOUCCNe[0BaTeNbCKOW, TBOPUYECKON 1
ApYyrux Bugax AesaTeNbHOCTU, FOTOBHOCTM K pasHoO6pa3sHON COBMECTHOW [eATeslbHOCTWM MPW BbINOSHEHUN
yuyebHbIX, MO3HaBaTe/bHbIX 3ajay, BbIMO/HEHUM XMMMUYECKUX 3SKCMEPUMEHTOB, CO34aHUM Y4ebHbIX
NPOEKTOB, CTPEM/IEHUA K B3aMMOMOHMMAaHMIO 1 B3aMMOMOMOLLM B MpoLecce 3TOl y4ebHOW AeAaTenbHOCTH,
roTOBHOCTM OLEHMBATb CBOE MOBefeHMe U MOCTYMKW CBOUX TOBapulleid ¢ Mo3vLUM HPABCTBEHHbIX U
NpaBOBbIX HOPM C YY8TOM 0CO3HAHUSA NOCNEeACTBUI NOCTYNKOB;

3) LLeHHOCTU Hay4YHOro No3HaHUA:

MUPOBO33PEHYECKME MNpeacTaBfeHWs O BeLeCcTBE U XMMMUYECKOlW peakuuun, COOTBETCTBYHOLLUE
COBPEMEHHOMY YPOBHIO pasBMTUA HayKM W COCTaBNAWLLME OCHOBY [18 MOHUMaHWSA CYLLHOCTW Hayu4HOI
KapTVMHbl MMWpa, MpeAcTaB/eHUss 06 OCHOBHbIX 3aKOHOMEPHOCTAX pasBUTMA MNPUPOLbI, B3aMMOCBA3AX
YyesloBeKa C MPUPOLHON Cpefoi, 0 PONIM XUMUK B MO3HAHUN 3TUX 3aKOHOMEPHOCTEN;

nosHaBaTe/ibHble MOTUBbI, HaNpaB/leHHble Ha MOly4YeHMe HOBbIX 3HAHWUI N0 XUMUU, Heob6XoaUMble ANS
06bsACHEHUS HabNAaeMblX MPOLECCOB U ABMEHWIA, MO3HABAaTE/IbHON, MHGOPMALWOHHON WU 4YMTaTeNbCKOA
KynbTypbl, B TOM 4YWUC/le HaBbIKOB CaMOCTOSATe/IbHON paboTbl C y4ebHbIMU TeKcTaMu, CAPaBOYHOWA
NNTepaTypoi, JOCTYNHLIMU TEXHUYECKUMW CPefCTBAMM MHGHOPMALLMOHHbBIX TEXHOMOMNIA;

MHTepec K OOy4YeHU M MO3HaHU, 603HATENbHOCTb, T[OTOBHOCTb W CMOCOOGHOCTb K
camoobpa3oBaHWIO, TMPOEKTHOW W WCCNeLOBaTENbCKOW  AeATENbHOCTW, K O0CO3HAHHOMY Bblbopy
HanpasB/IeHHOCTW M YPOBHS 06y4YeHUs B JasnbHelLIeM;

4) (hopMMpOBaHUSA KYNbTypbl 340POBbA:

0CO3HaHMWEe LEeHHOCTM >XW3HW, OTBETCTBEHHOr0 OTHOLIEHMS K CBOEMY 3[40pPOBbI, YCTAHOBKMU Ha
300POBbIA 06pa3 >XW3HW, OCO3HAHWE NOCNeACTBUA W HENpPUATME BPeLHbIX NPUBbIYEK (ynoTpebneHns
anKoross, HapKOTWKOB, KYpeHWsl), He06XO0AUMOCTU cOBMOAEHMS NpaBun 6e30MacHOCTU Npu obpaleHnmn c
XUMWYECKMMM BeLLeCTBaAMU B ObITY U peanbHOM XN3HU;

5) TPy40BOro BOCANTaHUA:

MHTEpPEeC K MPaKTUYeCKOMY U3Yy4YeHMWI0 MpodeccuMini 1 Tpyha pasIMyHOro pofa, YBaXKeHue K Tpyay U
pesynbTaTaM TPYAOBOW AeSATENbLHOCTW, B TOM YMC/le HA OCHOBE MPUMEHEHUS NPeAMeTHbIX 3HAHWUI N0 XUMUMK,
0CO3HaHHbI BbIGOP WMHAUBUAYANbHOW TPaeKTOpUM MPOAO/HKEHUS 06pa3oBaHUs C YyYETOM JIMHHOCTHbIX
WHTEPECOB W CMOCOOHOCTM K XWUMWUW, OOLLECTBEHHbIX WHTEPecOB W MOTPe6HOCTEN, YCNeLWHOoMN
npogeccUoHaNbHON LeATENbHOCTU M PasBUTUA HeO6XOAMMbIX YMEHWA, TFOTOBHOCTb ajanTupoBaTbCcA B
npogeccuoHanbHON cpege;

6) 9KO/I0rMYecKoro BOCNUTaHUs:

39KOMOrMYecKmn LienecoobpasHoe OTHOLWEHWE K NPUPOAe KaK UCTOYHWUKY XW3HM Ha 3emne, OCHOBe eé
CyLLecTBOBaHMSA, MOHMMaHMe LLEHHOCTM 340P0OBOr0 1M 6e30NacHOro 06pasa XMu3Hu, 0TBETCTBEHHOE



OTHOLLUEHUE K COBCTBEHHOMY (DM3MYECKOMY M NMCUXMYECKOMY 340POBbH, 0CO3HAHME LLeHHOCTU co6M04eH NS
npaBui 6e30NacHOro NoBejeHUs Npu paboTe ¢ BELLECTBAMM, a TaKXe B CUTYaLUsX, YIPOXalLux 340p0BbH
N KWN3HW NIOLEN;

CMoCO6HOCTU MPUMEHSTH 3HAHWS, NONYYaeMble NPU U3YUYEHUN XUMUN, A5 PeLleHns 3a4aY, CBA3aHHbIX
C OKpyXawuweihi NpupogHOIA cpefoi, ANA MNOBbIWEHUA YPOBHSA 3KOMOFMYECKON KyNbTypbl, 0CO3HAHUSA
rno6anbHOr0 xapakTepa 3KO/0rMYecKMX MpobsiemMm U MyTeidl UX peleHUs NOCpPefCcTBOM MeTOAOB XUMWM,
3KO0/IOFMYECKOTr0 MbILUJIEHNS, YMEHUS PYKOBOACTBOBATLCSA MM B MO3HABaTe/IbHOW, KOMMYHWKATUBHOW U
couManbHOM NpakTuKe.

METAMPEAMETHDIE PE3YJIbTATDI

B cocTaBe MeTanpeiMeTHbIX pPe3ynbTaTOB BbIAENAT 3HaUYMMble 4715 POPMUPOBAHNSA MUPOBO33PEHUS
obuieHayYHble MOHATWSA (3aKOH, Teopusl, MPUHLWUMN, runoTtesa, (akT, cucTemMa, MpoLecc, 3KCMEePUMEHT U
Apyroe.), KOTopble UCMOMb3YHTCA B €CTECTBEHHO-HAYy4YHbIX YUYeOHbIX MpeaMeTax M MO3BOMSAKT Ha OCHOBE
3HaHMIN u3 3TUX npegMeToB (OPMUPOBaTb MNpPeACTaBAeHWEe O LEeNOCTHOW Hay4yHOW KapTWHe Mupa, U
yHUBepcasbHble y4yebHble fAeAcTBMSA (Mo3HaBaTe/lbHble, KOMMYHUKAaTWBHbIE, PeErynsaTUBHbIE), KOTOpble
obecrneynBalT (OPMMPOBAHME TOTOBHOCTM K CaMOCTOATENIbHOMY M/1aHWPOBAHUIO W OCYLLECTBEHUHO
y4ebHOW feaTesibHOCTH.

lMo3HaBaTe/iIbHbIE YHBEPCa/ibHbIE y'-|e6Hb|e ,CI,eVICTBVIFI

BasoBble nornyeckme gencTeus:

YMEHUA MCNO/b30BaTb NMPUEMbI JIOTUYECKOTO MbILLIEHUS NMPU OCBOEHWUM 3HAHWI: PacKpbiBaTb CMbIC/
XUMUUYECKNX MOHATUI (BblgenaTb WX XapaKTepHble MPU3HaKKW, ycTaHaBMBaTb B3aMMOCBSA3b C APYTUMM
NOHATMAMM), UCNO/Ib30BaTb MOHATUA ANA 06bSAICHEHUA OTAE/bHbIX (PAKTOB U ABMIEHUI, BblOMpPaTb OCHOBAHUSA
N KpUTepUU 415 KnaccuPurKaunm XMMNYeCKUX BELLLECTB M XMMUUYECKNX peakLuuii, ycTaHaBNMBaTb NPUYNUHHO-
CNefCTBEHHbIE CBA3M MeXJy O06beKTaMW W3YyUYeHUsi, CTPOUTb JIOTMYECKME pacCy>XaeHUs (MHAYKTUBHbIE,
AeAYKTUBHbIE, MO aHanorum), genaTb BbIBOAbI U 3aK/IHOUYEHWS;

YMEHMEe TMPUMEHATb B MpoLecce TMo3HAHWA MNOHATUA (NpegMeTHble U MeTanpeaMeTHbIe),
CMMBOMINYECKMe (3HAKOBbIE) MOAE/N, UCMO/b3yeMble B XUMUK, Npeobpa3oBbiBaTb LUMPOKO NMPUMEHSEMbIe B
XUMWUN MOAeNbHble MpPeACTaB/eHUS - XUMWYeCKUIA 3HaAK (CMMBOM 3MeMeHTa), Xumuyeckass opmyna u
ypaBHeHME XMMWYECKOW peakuunm - npu peweHUn y4debHO-No3HaBaTe/NlbHbIX 3ajay, C YYETOM 3TUX
MOAeNbHbIX NPeACTaB/EHUI BbIABASATb U XapaKTepmn3oBaTb CyLLECTBEHHbIe MPU3HAKN M3yUaeMblX 06BbEKTOB
- XMMWYECKUX BELLEeCTB W XMMUYECKUX peaKuui, BbIABAATb 06U Me 3aKOHOMEPHOCTU, MNPUUYUHHO-
CNefCTBEHHbIE CBA3M M NPOTUBOPEUNS B M3yUYaeMblX NpoLeccax u ABNEHUSIX.

BasoBble nccnegoBaTenbCKUe 4eNCTBUS:

YMEHMEe WCMOo/b30BaTb MOCTaB/IEHHble BOMPOCbI B KauyecTBe WHCTPYMeHTa MO3HAHUS, a TakKXe B
Ka4yecTBe OCHOBbI /18 (POPMMPOBaHNA TMNOTe3bl MO NPOBEPKe MPaBUbHOCTU BbICKa3blBAEMbIX CYXAEHWIA;

npuob6peTeHne onNbiTa N0 NJAHUPOBAHMWIO, OPraHM3aUn U NPOBEAEHUID YUEHNUYECKNX IKCMEPUMEHTOB,
yMeHMe HabngaTb 3a X040M npoLecca, CaMoCTOATENIbHO MPOrHO3MPOBaTb ero pe3ysbTaT, (hopMynMpoBaTh
0606ULeHNA M BbIBOAbI MO pe3ynbTaTaM MPOBEAEHHOTO OMNbiTa, WCCNeAOBaHWUSA, COCTaBNATb OTYET O
npogenaHHo paborTe.

Pa6oTa ¢ nHtopmaymeii:

yMeHMe BblbupaTb, aHaaAM3MpoBaTb U MHTepPNpeTMpoBaTb MHMOPMALMIO Pas/InUHbIX BULOB U (HOPM
npeacTaB/ieHMs:, MOlydaeMytld W3 pasHbIX MCTOYHUKOB (HaydHo-monynsipHas nuTepatypa XMMUUYECKOro
cofepXaHusa, cnpaBo4Hblie nocobus, pecypcbl VHTepHeTa), KPUTMYECKU OLEHMBaTb MPOTUBOPEYUUBYIO U
He4OCTOBEPHYI MHMOPMALMIO;

YMeHMEe MPUMEHATb pas/inyHble MeTOoAbl W 3anpocbl NpuM noucke M oTb6ope uHpopMauum u
COOTBETCTBYHLWMNX [JaHHbIX, He0OXOAWMbIX ANS BbINOMHEHUS Y4YebHbIX W M0O3HaBaTe/lbHbIX 3ajay
onpegenéHHoro Tuna, npuobpeTeHMe onblTa B 06/1acTM  UCNOMbL30BaHUA  MHKHOPMALMOHHO-
KOMMYHUWKATUBHbIX TEXHO/IOTUIA, 0BNafjeHNe KyNbTypoii akTUBHOIO MCMNOMNb30BaHMNA Pa3IMYHbIX MOMCKOBbIX
CUCTEM, CaMOCTOSATENIbHO BbIOMPaTb ONTUMANIbHYIO POPMY NpeicTaBeHNa UHGOPMaLMn U UANKCTPMPOBaTh
pewaeMble 3afjayy  HEC/NIOXKHbIMW CXeMaMW, Auarpammamu, APYrumMu GopmamMun  rpagukm 1 KX
KOMOGUHaLNamu;



yMeHWe Ucnonb3oBaTb W aHanIU3MpoBaThb B MpoLecce Y4e6HON M nccneaoBaTeNlbCKOW AeATeNbHOCTY
MHOPMaLMNID O BAUAHMM MPOMbILWINEHHOCTA, CENbCKOF0 XO03SIACTBA UM TpaHCcNopTa Ha COCTOSIHME
OKpYyXatLueii NpUpPOAHONA cpeabl.

KOMMyHVIKaTI/IBHbIe YHUBEPCa/ibHbIE yqe6Hb|e AGIZCTBI/IFIZ

YyMeHUA 3ajaBaTb BONPOChl (B X04e Ananora n (Uam) GUCKYcCUM) NO CyLLecTBYy 06CYy)XAaeMol TeMbl,
thopmMynupoBaTb CBOW NMPeL/IOXKEHUS OTHOCUTENIbHO BbIMOMHEHNS NPeANOXEHHON 3agauu;

YMEHUA MpeAcTaB/sATb MOMYyYeHHble pe3y/abTaTbl M03HABaTe/NIbHON [AeATENbHOCTU B YCTHbIX W
MUCbMEHHbIX TeKCTax; fefaTb MNpe3eHTaUul pe3ynbTaToB BbIMNOJHEHUS XWMMWUYECKOr0o 3KCMepuMeHTa
(nabopaTopHoro onbiTa, NabopaTopHoOli paboTbl MO UCCNE[0BAHNIO CBOWCTB BELLECTB, YUe6HOro NpoeKkTa);

YMEHUSA y4yebHOro COTpygHMYECTBA CO CBEPCTHMKaAMW B COBMECTHOW MNO3HaBaTe/IbHOW U
MCCNefoBaTeNbCKOM [eATENbHOCTM NPU peleHnn BO3HMKAKLWMX MNpobfeM Ha OCHOBe YyuyéTa 06w ux
WHTEPecoB M cornacoBaHua nosnunii (06cyxaeHns, 06MeH MHEHUSAMUW, «MO3F0Bble LUTYPMbI», KOOPAMHALUA
COBMECTHbIX AelicTBUIA, onpejeneHne KpUTepues No OLEeHKe KayecTBa BbIMO/IHEHHON paboTbl U gpyrue).

PerynaTuBHble yHUBepcasibHble y4ebHble AeACTBUS:

YyMEHMEe CaMOCTOATENIbHO OnNpefenATb  LeAn  LeATeNbHOCTWM, NJaHMpOBaTb,  OCYLLECTBAATb,
KOHTPO/MPOBaTb M MNpU HEOBXOAUMOCTU KOPPEKTUPOBaTb CBOK [eATeNIbHOCTb, BblIOUpaTb Haubonee
apdekTNBHbIE cnocobbl pelleHUsa yyebHbIX WM MO3HaBaTes/IbHbIX 3afja4, CaMOCTOATE/IbHO COCTaBNATbL WU
KOPPEeKTUPOBaTb MPeASIOXKEHHbIV anropuTM AelACTBUI MPU BbIMOMHEHUU 3afjaHuii ¢ YyY4ETOM MOAYyYeHUS
HOBbIX 3HaHW 06 M3yyaeMbiX 00bEKTaX - BeLlecTBax U peakuusx, OLeHMBATb COOTBETCTBME MOJYHEHHOr0
pesynbTaTa 3asBMEHHOlM LeAN, YMeHWe MWCMNoAb30BaTb W aHanM3npoBaTb KOHTEKCTbl, MpegnaraemMbie B
yCNoBUN 3ajaHuii.

NMPEOMETHbIE PE3YJIbTATDI

B cocTaBe MpegMeTHbIX Pe3y/bTATOB MO OCBOEHUIO 0653aTe/IbHOrO COAEPXXaHUs, YCTAHOBMEHHOTO
AaHHoIn thegepanbHoli pa6oyeid NporpamMoil, BbIAENSOT: OCBOEHHble 06YyYalOLIMMMUCA HayuHble 3HAHWUS,
YMEHUS 1 cnocobbl AeCcTBUIA, cneunduyeckne Ans npegMeTHOM 06n1acTn «XUMUS», BUAbI AeATENBLHOCTU MO
MoJIyYEHNI0O HOBOTO 3HAHWUS, ero MHTepnpeTayuu, NPeo6pasoBaHUd Y MPUMEHEHUIO B Pa3fINUHbIX YUeGHbIX
M HOBbIX CUTYyaLUsIX.

K KoHLy o6yuyeHuss B 8 KJ/laCcCe npegMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE [A0/KHbI OTpaxaTb
CHOPMUPOBAHHOCTb Yy 00y4Yalo W NXCA YMEHWIA:

* packpbiBaTb CMbIC/T OCHOBHbIX XWMMWYECKMX MOHATWIA: aToMm, MOMeKyna, XUMWUYECKWUA 3/1eMEHT,
NpocToe BEeLW,ecTBO, C/I0O)KHOe BewecTBO, CcMecb (0fHOpPOAHAs W HEOAHOPOAHas), Ba/IEHTHOCTb,
OTHOCUTE/IbHAaA aTOMHas U MOMeKynspHas macca, KOM4YecTBO BelllecTBa, MO/b, MOMSIpPHasA Macca, MaccoBas
JONA XUMMWYECKOro 3/eMeHTa B COEAMHEHWMW, MOMAPHbIA 006bEM, OKCUA, KWUCA0Ta, OCHOBaHWe, COJb,
3/1eKTPOOTPULLATENIbHOCTb, CTEMeHb OKUCIEHUSA, XUMUYeCKasa peakuus, Knaccuukaunsa peakuuii: peakuuu
COEAMHEHMNSA, peakuuMn pasfoXeHWs, peakuuu 3amelleHWUs, peakuunm o6MeHa, 3K30- U 3HJOTepMUYecKue
peakuuu, TEM/IOBON 3h(heKT peakKumun, AP0 aToma, 3NEKTPOHHbIA C/I0M aToMa, aTOMHas opbuTanb, paguyc
aToma, XuMu4eckas cBs3b, MONSAPHasA 1 HEMONSAPHAs KOBasieHTHas CBA3b, MOHHAsA CBA3b, MOH, KATUOH, aHUOH,
pacTBop, MaccoBas J0/15 BewlecTBa (MPOLEHTHAsA KOHLUEHTpayus) B pacTBOpE;

* UNIIOCTPUPOBATL B3aMMOCBSI3b OCHOBHbIX XUMWYECKUX MOHATUA M NPUMEHATb 3TW MOHATUS MNpKU
onMcaHnmn BeLEeCcTB U X NPeBPaLLEHNA;

* UCMO/Mb30BaTb XUMMWYECKYH CUMBOMIMKY ANA COCTaBfeHUA (OPMYyn BewecTB W YypaBHeEHWUNA
XMMUYECKUX peaKuunii;

e ONpefensiTb Ba/leHTHOCTb aTOMOB 3/1EMEHTOB B OWHAPHbIX COEAMHEHUAX, CTeneHb OKWUC/EHWS
3/1eMeHTOB B 6UMHAPHbIX COEANHEHNAX, MPUHAANEXHOCTb BELLECTB K onpefeNéHHOMY Kaccy COeAMHEHUI no
thopmynam, BUA XUMUYECKOWN CBA3W (KOBa/IEHTHAA U MOHHAasA) B HEOPraHUYeCcKNX COeAUHEHUSAX;

* packpbiBaTb CMbica [Mepunognyeckoro 3akoHa [A. V. MeHgeneesa: AeMOHCTPUpOBaTb MOHMMaHwue
NepuoanyecKoin 3aBUCUMOCTU CBOWCTB XMMWYECKUX 3/IEMEHTOB OT MX MNO0N0XeHUsa B [Mepuogmueckoii
CUCTEME, 3aKOHOB COXpPaHEHWsA Maccbl BelecTB, MOCTOSAHCTBA cocTaBa, aTOMHO-MOJIEKY/IAPHOIO Yy4YeHus,
3aKoHa ABoragpo;



* ONMCbIBaTb U XapakTepu3oBaTb TabnuuHyw ¢opmy [lepnognyeckoldi CUCTEMbI XUMUYECKUX
3N1EMEHTOB: pa3NnyaTb MOHATUSA «rnaBHasd noarpynna (A-rpynna)» u «noboyHas nogarpynna (B-rpynna)»,
mManble U 60nbline Nepmofbl, COOTHOCUTL 0603HaYeHUS, KOTOpble MMetoTca B Tabnuue «lMepunognueckas
cucTEMa XMMMUYeCKUX afiemeHToB [. N. MeHgeneeBa» ¢ YNCNOBbIMU XapaKTePUCTMKAMU CTPOEHUS aTOMOB
XUMUYECKNX 3NeMeHTOB (cocTaB W 3apsaj sjpa, obuiee 4uMcao 31eKTPOHOB WM pacnpegeneHne ux Mo
3NEKTPOHHbLIM C/105IM);

* KnaccMpuuupoBaTb XUMUYECKME 3NIEMEHTbI, HEOPraHUYeCKUe BEeLLeCcTBa, XMMMUYeCKMe peakuumu (no
YMCMY U COCTaBY y4YacTBYHLLIMX B peakuMn BeLLeCTB, N0 TeN/I0BOMY 3PHeEKTY);

* XapakTepu3oBaTb (ONuUCbiBaTb) 06UIME XUMWYECKME CBOWNCTBa BELLECTB Pas3/IMUYHbIX K/accos,
noATBepXAas onucaHve NpUMepamMmuy MOeKYNSIPHbIX YPaBHEHU COOTBETCTBYHLLMX XUMUYECKUX pPeaKLuii;

* MPOrHO3MpoBaTb CBOWCTBA BELLECTB B 3aBMCMMOCTU OT MX KA4YeCTBEHHOr0o COCTaBa, BO3MOXHOCTM
NpOTeKaHUA XMMUYECKNX MPeBPaLLEeHUIA B pa3IMYHbIX YCNOBUSIX;

* BbIYUCNATbL OTHOCUTENIbHYK MOJMIEKYNSAPHYH U MOMSAPHYK MacChbl BELL,EeCTB, MacCOBYK [OJ0
XUMUWYECKOT0 3/1eMeHTa No (OopMy/ne COeAMHEHWs, MacCOBYK [O/II0 BellecTBa B pacTBOpe, NMPOBOAUTH
pacyéThbl MO ypaBHEHNIO XMMUYECKON peakunu;

* MPUMEHATb OCHOBHbIE OMepauun MbICIUTENbHOW [AeATeNbHOCTU - aHaJn3 U CUHTE3, CpPaBHEHME,
0606w eHne, cucTemaTmMsauuioo, Kraccuprkauu, BbISIB/IEHWE MNPUUYUMHHO-CNEACTBEHHbIX CBA3el - AN
M3yUYeHUS CBOWCTB BELIeCTB M XUMWUYECKMX peaKLWiAd, ecTeCTBEHHO-HAy4Hble MeTOoAbl MO3HaHUA -
HabngeHne, N3MepPeHME, MOAETMPOBaAHNE, IKCNEPUMEHT (peanbHbl U MbIC/EHHbIN);

e C/lefoBaTb MpaBuiam Mob30BaHMSA XMMUYECKOW NOCYL0M 1 nabopaTOpHbIM 060pyL0BaHNEM, & TAKXKe
npaBuiam obpalleHns c BeLecTBaMW B COOTBETCTBMWM C MHCTPYKLMSMU MO BbIMO/HEHUD NabopaTopHbIX
XUMUYECKNX OMbITOB MO MOJIYYEHU U cobupaHWio ras3oobpasHbiX BelwecTB (BOAOPOAa W KUcCnopoaa),
NPUroTOBJIEHUIO PacTBOPOB C OMpeAe/iéHHOW MaccoBOl Aoneli pacTBOPEHHOrO BeLLeCTBa, MAaHMPOBaTb U
NpoBOAMTL XMMWYECKME 3KCMEPUMMEHTbLI MO pacrno3HaBaHUK pPacTBOPOB LLENOYEA M KUCAOT C MOMOLLbH
WHAMKATOPOB (Nakmyc, heHoNMTanenH, MeTUNOPaHX N pyrue).

K KoHUy o6ydeHus B 9 Kfacce npeameTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHE AO/KHbI OTpaxaTb
CPOPMUPOBAHHOCTb Yy 06yYal LWL NXCA YMEHWIA:

* pacKpbIiBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATUR: XUMUUYECKUIA 3N1EMEHT, aTOM, MOJSIeKyna, WOH,
KaTWOH, aHWOH, MPOCTOEe BELLECTBO, C/I0XKHOE BeLWeCTBO, BaJIEHTHOCTb, 3/1IEKTPOOTPULATENIbHOCTb, CTEMEHb
OKWCNEHMSA, XMMUYECKAa peakums, XMMMUUYecKasa CBs3b, TEM/I0BON apheKT peaKynn, Mofb, MOMSIPHbIA 06BbEM,
pacTBOp, 3/1EKTPONMTbI, HE3NEKTPO/UTbI, 3MEeKTPOANTUYHECKAs Auccounauuns, peakuMun MOHHOro 06MeHa,
KaTanusaTop, XUMWYeCKOe paBHOBecue, obpaTuMble W HeobpaTUMble peakuun, OKWUC/IUTENbHO-
BOCCTAHOBMTE/IbHbIE peaKkLuun, OKUCANTENb, BOCCTAHOBUTE/b, OKUC/IEHME MU BOCCTAHOB/IEHME, a/l/IOTPONUS,
aM(pOTEPHOCTb, XMMUYeCcKas CBA3b (KOBasleHTHas, MOHHas, MeTannmM4yeckas), Kpuctannmyeckas peluéTka,
KOppO31sA MeTasl/I0B, CMaBbl, CKOPOCTb XMMNYECKO peakunn, npegenbHo gonyctumas KoHueHTpayua MK
BELLLECTBA;

* NNIIOCTPUPOBATL B3aMMOCBSI3b OCHOBHbIX XUMWYECKUX MOHATUA M NPUMEHATb 3TW MOHATUS MNpKU
ONMUCcaHMM BELLLECTB M UX NPeBPaLLEHNI;

* NCMO/Ib30BaTb XUMWYECKYH CUMBOSIMKY ANS COCTaBfeHUSs (OpMys BeWecTB W YypaBHEHUN
XVUMUYECKUX peakuunii;

e ONpeaensiTb Ba/IEHTHOCTb M CTENEHb OKUC/IEHUS XMMUYECKNX 3/IEMEHTOB B COEUHEHNAX PA3IMYHOIO
cocTaBa, NPMHAaLNEXHOCTb BeWecTB K onpefe/iEHHOMY Knaccy COefUHEHU no opmMynam, BUL XMMNYECKOTA
CBsA3M (KOBasleHTHas, MOHHas, MeTan/inyeckasi) B HEOPraHMYeCKMX COeAMHEHNAX, 3apsag MoHa No XMMMUYECKO
thopmyne, XxapakTep cpefbl B BOAHbIX pacTBOpax HEOPraHWU4YecKUX COEAWHEHWI, TUM KPUCTan/INYecKoii
pewéTKN KOHKPETHOrO BELLECTBA;

e packpbiBaTb cMmbicn [Mepuognyeckoro 3akoHa [. W. MeHgeneeBa M [eMOHCTpUpoBaTb €ro
MOHMMaHWe: ONUCbIBaTb WM XapakKTepusoBaTb TabnMuHyk ¢opmy Mepuognyvyeckoil CUCTEMbI XUMUUYECKUX
3M1eMEeHTOB: pasnnyaTb MOHATUA «rnaBHas noarpynna (A-rpynna)» n «nobodHas nogrpynna (b-rpynna)»,
mManble U 60NblIne Mepuofbl, COOTHOCUTb 0603HAYEHUS, KOTOpPble UMEKTCA B Nepuognyeckoin Tabnuue, c
YMCNOBbIMMW XapaKTepuCcTUKaMu CTPOEHUS aTOMOB XMMMWYECKUX 3/IEMEHTOB (cocTaB M 3apsafg Agpa, obuiee
YMCNO0 3M1eKTPOHOB U pacnpegeneHne MX MO 3/IEKTPOHHbIM CM0SAAM), 06bACHATL 06LUiMe 3aKOHOMEPHOCTU B
N3MEHEHNN CBOWCTB 3/IEMEHTOB U UX COEAWHEHWA B Npegenax MasblX MepuogoB M rNaBHbIX MNOArpynn ¢
Y4ETOM CTPOEHUS X aTOMOB;



* KnaccMpuuupoBaTb XMMMUYECKNE 3NIEMEHTbI, HEOPraHNYeCcKne BELLECTBA, XMMMUYeCKMe peakuunu (no
YMCY M COCTaBY y4acTBYKLIMX B peakuuu BELLECTB, MO TeMJ0BOMY 3((heKTy, MO U3MEHEHUH CTeneHe
OKWCNEHUA XMMNYECKNX 3/IEMEHTOB);

* XapaKTepu3oBaTb (0NucbiBaTh) 061 Me U cneyudnyYecKne XMMmMYecKne CBOMCTBA NPOCTbIX U CMOXHbIX
BELLeCTB, MOATBEpPXAas OMUcaHWe MPUMepaMu MONEKYNSPHbIX M MOHHbIX YPaBHEHWUI COOTBETCTBYHLLUX
XUMUYECKUX peaKkuunii;

* COCTaBNATb YPaBHEHUS 3NEKTPONUTUYECKOWA AuccouumauuyM KUCNOT, Lienodveit U coneid, NoMHbie U
COKpalléHHble ypaBHeHWS peakuWidi UWOHHOro 00MeHa, YpPaBHEHWSA peakKUuWil, MOATBepXAatoLnx
CYLLeCTBOBaHUE FEHETUYECKOM CBSA3M MEXY BellecTBaMmM pPasfIMyHbIX KNaccoB;

* pacKpblBaTb CYLIHOCTb OKMWC/AUTENIbHO-BOCCTAHOBUTE/bHbLIX peaKLWil MOoCpPescTBOM COCTaB/EHUS
3/1eKTPOHHOr0 6anaHca aTUX peakuuii;

* NMPOrHO3MpOBaTb CBOWCTBa BELLECTB B 3aBUCUMOCTM OT WX CTPOEHUS, BO3MOXHOCTU MPOTEKaHUs
XUMUWYECKNX NPEBpaLLEHU B pa3/IMYHbIX YCIOBUAX;

* BbIYUCNATL OTHOCUTE/IbHYK MOJMIEKYNSAPHYH U MOJSIAPHYK MacChbl BELLECTB, MacCOBYK [OJ0
XUMUYECKOT0 3/eMeHTa no (opMyne CoeauMHeHWs, MacCOBYK [OJ0 BellecTBa B pacTBOpe, MPOBOAUTH
pacyéThbl MO ypaBHEHNIO XMMUYECKON peakunu;

e cob6n0faTh NpaBuia Nob30BaHNA XMMUYECKOI NOCYAON 1 nabopaToOpHbIM 060pyA0BaHMEM, a TaKxXe
npaeBunia obpalleHns ¢ BeliecTBaMW B COOTBETCTBUM C MHCTPYKLUMSAMU MO BbIMOMHEHUIO /1ab60paToOpHbIX
XUMUWYECKNX OMbITOB MO MOJIYHEHUIO 1 cO6MPaHUIO ra3006pasHbIX BELECTB (aMMMaKa U Yr1eKUCIoro rasa);

* NPOBOAMTbL peakuuu, NOLTBepXAaloLnue KayeCTBEHHbI COCTaB pas3/IMYHbIX BeLLeCcTB: pacrno3HaBaTb
OMbITHLIM MYTEM Xn0pug-, 6poMug-, noampa-, kapboHart-, gocear-, CMAUKaT-, cynbdaT-, TMAPOKCUA-NOHbI,
KaTUOHbI aMMOHWS M MOHbI N3YUYEHHbIX MeTas/i0B, MPUCYTCTBYHLLME B BOLHbIX pacTBOpPax HeoOpraHM4YecKmnx
BELLECTB;

* NPUMEHATb OCHOBHbIE OMepauuu MbICINTE/IbHOW [eATeNbHOCTU - aHaJn3 U CUHTEe3, CpaBHeHMe,
0606l eHne, cucTemaTv3aumio, BbISIBIEHNE MPUUYUHHO-CNEACTBEHHbLIX CBSI3ei - [ANA M3YyYeHUS CBOWCTB
BELLECTB U XMMWUYECKUX peaKLuid, eCTeCTBEHHO-Hay4YHble MeTOAbl MO3HaHWUSA - Ha6MAeHUe, U3MEPEHUE,
MOJeIMpoBaHne, aKCnepuMeHT (peasibHbli U MbICNIEHHbIR).



TEMATHYECKOE IIJTAHUPOBAHHWE

9

KJIACC

Ne
n/m

Haumenopanue pa3eJioB H TeM NporpaMMbl

KomruecTBo yacon

BCero

KOHTPOJIbHbIE
padoTbI

NpPaKTHYEeCKHE
padoTer

JjeKTpoHHble (LHPOBbIe) 00pazoBaTe/ibHble pecypehbl

Pazpen 1. BewectBo M XHMHYecKHe peakLUH

1.1

IToBTOpenHe u yrayGJeHHe 3HAHHIT OCHOBHBIX pa3fesioB Kypca 8 kiacca

https://www.yaklass.ru/
https://resh.edu.ru/
http:/alhimik.ru
https://education.yandex.ru/

1.2.

OcHoOBHbIe 3AKOHOMEPHOCTH XHMHYECKHX peakuuﬁ

https://www.yaklass.ru/
https://resh.edu.ru/
http:/alhimik.ru
https://education.yandex.ru/

1.3.

SHEKTPOHMTM‘IECKZIH AHCCOLHALH A, Xumuueckue Pe€arklHH B pacTBOpax

https://www.yaklass.ru/
https://resh.edu.ru/
http:/alhimik.ru
https://education.yandex.ru/

Hror:

0 TI0 pasjieny

17

Pasgen 2. HemeTanJbl H UX coeJHHEHHA

2.1.

O6uas XapakTepucTHKA XUMHYeCKHX 3JieMeHToB VIIA-rpynnel I'aiorenbi

https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-galogenov
https://www.yaklass.ru/

https://resh.edu.ru/

http:/alhimik.ru

https://education.yandex.ru/

2.2.

O6uas XapaKkTepHCTHKA XHMHYECKHX dJ1eMeHTOB VIA-rpynnbl Cepa u eé coeJMHeHH A

https://foxford.ru/wiki/himiya/sera
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-
sruppy

https://www.yaklass.ru/

https://resh.edu.ru/

http:/alhimik.ru

https://education.yandex.ru/

2.3.

O6uas XapaKTepUHCTHKA XHMHYECKHX dJieMeHTOB VA-rpynnbl A3ot, ¢ocdop u ux
coeHeHHs

https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-
sruppy

https://www.yaklass.ru/

https://resh.edu.ru/

http:/alhimik.ru

https://education.yandex.ru/

2.4.

O0ugast XapaKTepHCTHKA XHMHYECKHX dJieMeHTOB IVA-rpynnsL
Vraepox v KpeMHUIT H HX cOeIHEHUS

https://foxford.ru/wiki/himiya/uglerod
https://foxford.ru/wiki/himiya/kremniy
https://www.yaklass.ru/
https://resh.edu.ru/

http:/alhimik.ru
https://education.yandex.ru/



http://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-galogenov
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/
https://foxford.ru/wiki/himiya/sera
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-
http://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-
http://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/
https://foxford.ru/wiki/himiya/uglerod
https://foxford.ru/wiki/himiya/kremniy
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/

Hroro mo paspeny 23

Pasgen 3. MeTaJllibl H HX cOeJHHEHH A

3.1. | OGurne cBoiicTBA METAJLIOB 3 https://www.yaklass.ru/
https://resh.edu.ru/
http:/alhimik.ru
https://education.yandex.ru/

3.2. | BaxHeiilme MeTALIbI H HX COEHHEHHS 17 https://www.yaklass.ru/
https://resh.edu.ru/
http:/alhimik.ru
https://education.yandex.ru/

Hroro no pasgeny: 20

Pazpen 4. Xumus u okpy:kamoowas cpeia

4.1. | BewecTBa M MaTepHaAJIbI B KH3HH YeJI0BeKa 6 https://www.yaklass.ru/
https://resh.edu.ru/
http:/alhimik.ru
https://education.yandex.ru/

Hroro mo pasgeny: 6

Peseprroe Bpems 6

OBINEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 66



http://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/

MHOYPOYHOE IVTAHUPOBAHMUE

9 KJIACC

Ne [Tema ypoka KosnunuecrBouacos Hara Bunel,

n/n u3ydeHnust |(Gpopmbl

BCErOKOHTPOJIbH  [IPAKTHYECKH
blepaboTbl  |[€padoThI KOHTPOIA
1. |Beognsni nacTpykTax no Th. 1 0 0 01.09 'Y cTHBII onpoc,
[TeproandecKkuii 3aK0H.
[ Teproauueckas cucreMa
XUMHUYECKHUX 3JIeMEHTOB J1.
. Mennenees
2. (CTpoeHue aTOMOB. 1 0 0 06.09 [ licbMEeHHBII
KOHTPOJIb;,

3. [Knaccuduxauus u HomeHknarypa |1 0 0 08.09 'Y cTHBII onpoc,
HEOpPraHWYeCKUX BELIECTB

4. [ Xumudeckne CBONCTBA BEIECTB, 1 0 0 13.09 [TuchbMeHHBIH
OTHOCSILIIMXCS K Pa3JIMYHbIM KOHTPOJIb;,
KJIaCCaMHEOPraHUYEeCKUX
COEMHEHUH, UX TeHeTHIecKast
CBSI3b HEOPraHUYECKUXBEILECTB.

5. |CTpoeHue BelecTBa: BUABI 1 0 0 15.09 'Y cTHBII onpoc,
XMMHUYECKOHN CBSI3U U TUIIbI
KPUCTAIIMUECKUX
PEIIETOK.

6. [Knaccudurarusi XAMUIECKUX 1 0 0 20.09 'Y cTHBIN ompoc;
PEaKLMii O Pa3IUYHbIM
Mpu3HaKaM. JK30- U
BGHAOTEPMUUECKUE PEAKIIUH,

TEPMOXUMHUYECKHE YPAaBHEHUS.

7.  |CKOpPOCTb XUMHUYECKOU 1 0 0 22.09 I TiCbMEHHBII
peaxunu.l ' oMorennsie u KOHTPOJIB,
reTeporeHHbIe peaKkLuu.

8. |OOpaTuMble 1 HEOOpaTUMBbIE 1 0 0 27.09 'Y cTHBIN onpoc;
XMMHUECKHUE PEAKLIUH.
XMMHYECKOEPABHOBECHE.
DaKTOPBI BIUAIOLINE HA CKOPOCTh
XUMHUYECKON peaKLuu

©. [BxomHast kOHTpoJibHAsE paboTa 1 0 0 29.09 [ TncbMeHHBII

KOHTPOJIb;,
10. (OxkucnuTenpHoO- 1 0 0 04.10 'Y cTHBIN onpoc;
BOCCTaHOBUTENbHBIE PEAKLIUH.
(DJIeKTpOJIUTHYECKAas! IUCCOLMALINS
11. (OcHOBHBIE MOJIOKEHHS TEOPHH 1 0 0 06.10 'Y cTHBII onpoc,
BIEKTPOJUTUUECKON
muccolualnuu
(T30
12. [Xumudeckne CBOHCTBA KHCIIOT 1 0 0 11.10 I TiCbMEHHBII

KaK3JIEKTPOJUTOB KOHTPOJIb;,




13. [Xumnueckue cBOMCTBA 13.10 'Y cTHBIN onpoc;
OCHOBAHUIKAK 3JIEKTPOJIUTOB

14. [Xumuueckue cBoiicTBa coneit 18.10 [ TncbMeHHBII
Kak3JeKTpoauToB. IloHsaTHE O KOHTPOJIb;,
rusposnse coyei

15. [[paxtuueckas padora 1. 20.10 [IpakTH4eckas
PelenneskcrnepuMeHTaIbHbIX pabora;
3ajad 1o TemMe
<INEKTPOIUTUUECKAS
TMCCOLIMALIUS

16. [KonTposbHast padora 1 mo Teme 25.10 KontponpHas
«BemecTtBo paboTa,
XUMHYECKUePEeaKLInm»

17. |AHanu3 KOHTPOIBHON 27.10 'Y cTHBIN ONIPOC;
pabdoTer. O0IIeHe U
CHUCTEeMaTHU3aL sl 3HAHUH.

18. |[O0wmas xapakTepucTiKa 08.11 'Y cTHBIN onpoc;
HEMETAIJIOB

19. O6wmas xapakTepucTUKa 10.11 'Y cTHBII onpoc,
pineMeHTOB VIIA-rpynmner —
raJoreHoB

20. (CoenyHeHus rajJoreHoB 15.11 [ TncbMeHHBII

KOHTPOJIb;,

21. [Ipakrrueckast padora 2. 17.11 [TpakTuyeckas padora;
M3y4eHneCBONCTB COJITHOM
KHCIIOTbI

22.|06mas xapakTepuCTHKa SJIEMEHTOB 2211 'Y cTHBII onpoc,
VIA-rpynmnsl — XajJbKOr'€HOB.

Cepa
23. |[CepoBonopon u cyibphuasl 24.11 'Y cTHBIN OonpoC;
24. [KucnopoHble COeIUHEHUS CepPhI 29.11 [ TncbMeHHBII
KOHTPOJIb;,

25. [[IpakTrueckast padora 3. 01.12 [TpakTuyeckas
M3yueHnecBONCTB CEPHON paboTa,
KHCIIOTbI

26. |00mas xapaKTepuCTHKa 06.12 'Y cTHBII onpoc,
XUMHUYECKUX 3JIEMEHTOB
VA-rpynnsl. A3oT.

27. |Amvuak. Coan aMMOHHS 08.12 'Y cTHBIN ompoc;

28. [[IpakTrueckast padora 4. 13.12 [TpakTuyeckas padora;
[TonyueHneaMMuaka U U3yuyeHue
€ro CBOMCTB

29. [KucnopoHble COeTUHEHUs a30Ta 15.12 'Y cTHBII onpoc;

30. KucnopoaHble COEIUHEHHNs a30Ta 20.12 [ TncbMeHHBII

KOHTPOJIb;,




31. [@octop u erocoequHEHUS 1 22.12 'Y cTHBIH onpoc;

32. (O0mas xapakTepucTuKa 1 27.12 'Y cTHBIH onpoc;
pineMeHTOBIVA-rpynnel. Yriepon

33. [KucaopoaHble COeqUHEHUs 1 29.12 [ TncbMeHHBII
yriaepoaa KOHTPOJIb;,

34. [[Ipaktuyeckas padbora 5. 1 10.01 [TpakTuyeckas padora;
[Tonyuenue
YTJIEKUCIIOTO ra3a v u3yueHue
EroCBOICTB

35. [Yrnesonoponsl 1 12.01 'Y cTHBII onpoc,

36. [Kucnopoacoaepskaiiueopranunieck |1 17.01 ITuceMeHHBIH
€COeIMHEHUS KOHTPOJIb;,

37. [KpeMHHIT U €r0 COSTUHEHHSI. 1 19.01 'Y cTHBIN ompoc;
CunukaTtHas
[TPOMBIIIJIEHHOCTh

38. [Tony4yeHne HEMETAIIIOB 1 24.01 [ TncebMeHHBI OpoC

39. [Monyuenne BaxkHEHIINX 1 26.02 'Y cTHBII onpoc;
XUMHAYECKUX
COCAMHEHUIHEMETAIIIIOB

40. KonrponbHas pabora 2 1 31.01 KonTtponbHast padora,
noteme «Hemeramnbl n
X COEUHEHUSD»

41. (Obmas xapakTepucTuka MeTauioB |1 02.02 'Y cTHBIN ompoc;

42. XuMmuueckue CBONCTBA MeTauos |1 07.02 'Y cTHBII onpoc,

43. Xumuueckue CBONCTBA MeTauoB |1 09.02 I TiCbMEHHBII

KOHTPOJIb;,

44| O0mas xapakTepucTHKa 1 14.02 'V cTHBII ompoc;
peMeHTOBIA-rpynmel

45. |06mas xapakTepruCTHKa 1 16.02 [ TncbMeHHBII
peMeHTOBIA-rpynmel KOHTPOJIb;,

46. (O6masxapaxrepuctuka [IA-rpynmsi |1 21.02 'Y cTHBII onpoc,

47. (O6masxapaxkrepuctuka [IA-rpynmsi |1 28.02 [ TncbMeHHBII

KOHTPOJIb;,

48. PKécTkoCcTb BOIIBI U CITOCOOBI 1 01.03 'Y cTHBIH onpoc;
e€yCTpaHEeHUs

49. pakTuueckas padora 6. 1 06.03 [TpaxTHueckaspadoTa,

DKEcTKOCTBBOIBI U CIIOCOOBI €6

yCTPAHECHHUSI




50. |ANOMUHUN U €r0 COeTMHEHHUST 1 13.03 'Y cTHBIN ompoc;
51. |AnroMUHUN U €r0 COeTMHEHUS 1 15.03 I TiCbMEHHBII
KOHTPOJIb;,
52. PKenes3o u ero coenuHeHus 1 20.03 'Y cTHBII onpoc,
53. PKeneso u ero coenuHeHus 1 22.03 [ TncbMeHHBII
KOHTPOJIb;,
54. [Ipaxtudeckas padora 7. 1 03.04 [TpaxTiueckas padboTa;
PereHneskcnepuMeHTa bHbIX
3anad no teme «Mertamibn
55. [Koppo3ust MeTanios u 1 05.04 'Y cTHBIN ONIPOC;
CHOCOOBI3AIUTEI OT HEE
56. Mertannel B npupoae. [lonstue 1 10.04 'Y cTHBII onpoc,
OMETAJLTypruu
57. Mertannel B npupoae. [lonstue 1 12.04 [ TncbMeHHBII
OMETAJLTypruu KOHTPOJIb;,
58. [O600IeHNe 3HAHMI TIO TEME 1 17.04 'Y cTHBIH onpoc;
MeTaniappy
59. [loaroToBKa K KOHTPOJIBHOM 1 19.04 'Y cTHBIN onpoc;
padote mo Teme «MeTayiby
60. [KonTponbHast padora 3 1 24.04 KonTponpHaspaboTa;
rnoreme «MeTtaibD
61. [XuMnueckuii coctas 1 26.04 'Y cTHBII onpoc,
M1aHeThI3eMJIs.
62. [OxpaHa oKpy:Xarolen cpepl 1 03.05 'Y cTHBII onpoc,
OTXUMHUYECKOTO 3arpsi3HeHUs
63. [loaroroBka K 1 08.05 'Y cTHBIN ompoc;
MTOrOBONHKOHTPOJIBHOMN
pabdote
64. [MTorosast KOHTpOJIbHASA paboTa 1 15.05 KoHnTposbHast pabdora;
65. |AHaIN3 KOHTPOJIBHON 1 17.05 'Y cTHBIN onpoc;
padotslLIloBTOpEeHNE U
oOo0Imenne
66 [Peseps. Ilogsenenue utoros 3a roa |1 22.05 'Y cTHBII onpoc,
OBIIEE KOJIMYECTBO HACOB I1O (66

[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJBHOT O TPOUHECCA

OBA3ATEJBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUEHUKA
9 KJIACC
Xumus. 9 knacc/T'abpuensia O.C., Octpoymos NL.T'., Cnagkos C.A., AkunoHepHOe 00IecTBO

«H3parensctBO «IIpocBemenuey,

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJA

9 KJIACC
IIpumepHas pabouas IporpaMma OCHOBHOIO o0ero oopasosanus XMMHA BA3OBBIN YPOBEHbD

NU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
9 KUIACC

https://foxtord.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

http:/alhimik.ru

https://education.yandex.ru/


https://foxford.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YUYEBHOE OGOPYJIOBAHUE

Hocka kmaccHas(1mr.), cton yaurens (1mr.), cryn mis yautensi( 11T, ), CTon yYeHUYeCKUi IBYXMECTHBIH
(9 wt.), cTyn yyeandeckuii (15 mr.), cron ¢ pakosuHo# (3mT), mkad 11t XxpaHeHnus: 000pyIOBaHUS
(2mt.), nemoHCcTpaMOHHbIH cTo( 11T, ), KOMIBIOTEP yuuTessi( 1 11T, ), TUIEH3UOHHOE MTPOTPAMMHOE
obecnieuerne(1 wrt.), mpunTep(11T), MBIITE KOMIBIOTEpHAS (1 1IT.).

OBOPYOBAHMUE JUIA TPOBEAEHUA TPAKTUYECKHUX PABOT

Kowmmext obopynosanus mudpooii nadopatopuu anst kabuHeTa XUMUH(31IT):

* [IpuknagHoe nporpammuoe obecnieueHue (I10) RobicLab nis nposenenus 1abopaTopHbIX padoT Mo
xumun( 1 mT.),

* Cucrema cbopa nanubix RobicLab SL1004(11mut.),

* JlaTunk snexTpuueckoit mposogumoctu RobicLab SL.2203(11ur.),

* Taruuk pH RobicLab LabSL 2202(11mrT.),

* Jlatuuk Temnepatypsl -50 - +150 RobicLab LabSL2145(11ur.),

K-t Tabnun nemoHcTpamoHHbIX «Opranndeckas XuMus 2 IIT.»

1) Knaccudukarnust pacCTBOPIMOCTH BEILECTB

2)Tabnuma XUMUYECKHX 3JIEMEHTOB

Kowmriekt nocy el 1 000pyAoBaHUs Ul YYEHUYECKUX OIBITOB (XUMHEs, Ononorusi) (31ur.):

e[IITatuB 71a00PaTOPHBIA XUMUUECKUH

» HaGop uamex Ilerpu

» Habop MHCTPYMEHTOB MpenapoBaIbHBIX

* JIo>kka 117151 CXKUTaHUs! BELIECTB

* Crynika apdopoBasi ¢ IECTHKOM

» HaGop OaHOK 1uist XpaHeHus TBepAbIX peakTUBOB (30 — 50 M)
» HaGop ckisiHOK ((i1akOHOB) [Tt XpaHEHUSI PACTBOPOB PEAKTHBOB
* HaGop npubopox (I1X-14, I1X-16)

* [Ipubop anst moy4ueHus! ra3os

» CniupToBKa

* ['oproyee nig COUPTOBOK

» dunpTpoBaibHAs Oymara

*» Konba xornueckast

* [Tanouka crekyissHHAs

* Yameuka asis BBIAPUBAHUS (BbINAPUTEIbHAS YAIICUKA)

* MepHbIif nuuHAP (TTaCTHKOBBII)

» BopoHka crekinsiHHast (Manas)

* CrakaH crexysiHHBIH (100 M)

* 'a3ooTBOHAS TPYOKa

IIxa¢ s xpaneHus: peakTusos (1mmT.),

Habop o0opynoBaHus [jist BBIMOJHEHUS SKCIIEPUMEHTATbHBIX 3aaanuii OI'D mo xumuu 2023:
1 IIpobupka I1X-14(25mT.)

2 IItatus Ha 10 mpobupok(3mT.)

3.JloxemeHT Ha 6 QakoHOB(SIT.)

4.®dnaxoHsl ¢ KpbimkaMu- (10mT.)

5.®@nakons! ¢ kppiukamu(10mT.)

6 Illnarenp-noskka(6 1mT.)



7.Paznarounslii TOTOK(31MT.)
Habop xuMHu4eCcKHX peakTHBOB ISl IEMOHCTPALIUH ONBITOB Ha ypoke xumuu(1 mr.)
Habop OI'D no xumun (060pynoBaHHE U PeaKTUBEI) (3 mIT.)

Berrspxnoit mkad (1 wr.).



