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INNOACHUTEJ/IbHAA 3AIINCKA

Paboyasg nporpaMMa mno XUMHUH [ obydawouuxcsd 8-9 KJjaccoB cOoCTaBJeHAa Ha OCHOBe
Tpe6oBaHull K pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTe/ibHOM NpOrpaMMbl OCHOBHOTO
o61iero o6pasoBaHus, NpeAcTaBJeHHbIX B PefepalbHOM TOCy/JapCTBEHHOM 006pa3oBaTe/ibHOM
CTaHJapTe OCHOBHOIO 06111ero 06pa3oBaHus, C yu€TOM paciipe/ieJIEHHBIX [0 KJlaccaM IPoBepsieMbIX
TpeboOBaHUH K pe3y/JbTaTaM OCBOEHHUSl OCHOBHOM 06pa3oBaTesJIbHOM NpPOrpaMMbl OCHOBHOTO
obuwero o6pa3oBaHUsI U 23JIEMEHTOB COJepXKaHMs, MpelcTaBJeHHbIX B YHHUBepcaJbHOM
KojrduKaTope M0 XMMUHY, a TaKXkKe Ha ocHoBe [IprMepHO# MporpaMMbl BOCIUTAHUSA 06y4YalOLMXCs
IIpY 0JIyYeHUH OCHOBHOTIO 0611ero 06pa3oBaHus U ¢ yuéToM KoHuenuuy npenosaBaHus y4e6Horo
npeaMeTta «XHMUsi» B 06pa3oBaTeJbHbIX opraHusanusax Poccuiickoit @enepaliiyu, peasusyonux
OCHOBHbIe 0611e06pa3oBaTesibHble nporpaMMbl (yTB. PemenueM Kosuiernn MuHDpocBelieHUs
Poccun, nportokos ot 03.12.2019 N I[IK-4BH). PaGodass mporpaMma COOTBETCTBYEeT OCHOBHOM
o6pa3oBaTresibHOU nmporpamme MOY COII c. BaguHCK.

OBIINAA XAPAKTEPUCTUKA YYEBHOTI'O IIPEAMETA «XUMUA»

Bxuiajs; yye6HOTO npeaMeTa «XHMHUsSI» B JOCTHXKEHHUE lieJiell OCHOBHOTO OOILero 06pa3oBaHUs
06yCJIOBJIEH BO MHOTOM 3Ha4eHHeM XUMMHUYeCKON HayKH B IO3HAHWH 3aKOHOB IPUPO/ibl, B Pa3BUTUHU
IIPOU3BOAUTEbHBIX CHJI 0011[eCTBa U CO3/JaHUU HOBOW 6a3bl MaTepUabHON KyJIbTYPHL.

XUMHS KaK 3JIeMEHT CHUCTEMbl eCTeCTBEHHbIX HayK pacHpoCTpaHW/a CBOE BJIMSIHME Ha Bce
006J1acTH 4eJIOBEUYEeCKOro CyLeCTBOBAaHMUs, 3ajaja HOBOe BHJieHHME MUPA, CTajsa HEOTbeMJEMbIM
KOMIIOHEHTOM MHUPOBOM KYJbTypbl, HEOOXOAUMBIM YCJOBHEM KU3HHU 0OILeCTBA: 3HAaHUE XUMHUHU
CIY>KUT OCHOBOM JJ/i1 (GOpPMHpPOBAHUS MHUPOBO33PEHHs 4YeJIOBEKa, €ero IpejACTaBJeHUH O
MaTepUa/bHOM eJMHCTBe MUPA; BaXKHYI0 poJib UrpatoT GopMUpyeMble XUMHEH MpeACcTaBJIeHUSs O
B3aMMOIpeBpallleHUsAX 3Heprud U 00 3BOJIIOLMM BellecTB B INPUPOJe; COBpeMeHHas XUMMSA
HalpaB/ieHa Ha pellleHHe TJ0OaJbHbIX NpPO6JEM YCTOMYMBOIO pasBUTHUS 4esoBeyecTBA —
CbIpbeBOM, 3HepreTUYecKoW, TMHUILEBOM W  IKOJIOTHUYecKOM  6e30macHOCTH, INpobieM
3/lpaBOOXpaHeHUs.

B ycioBHAX Bo3pacTawoliero 3HaueHUsi XMMHUM B KM3HU 00LeCTBa CyLeCTBEHHO MOBbICHJIACH
poJib XMMHUYeCKoro o6pa3oBaHUs. B IaHe conuanv3aldd OHO SBJSETCA OJHUM W3 YCJIOBUH
dbopMUpOBaHUsI HHTEJJIEKTA IMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY 4eJIOBEKY XUMHYECKHe 3HaHUSl HeoOXOAUMBbl [Jis  NPUOOpeTeHHUs
06LIeKyJIbTYPHOTO YPOBHS, MO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLMYMe U OTBETCTBEHHO
y4yacTBOBaTb B MHOroo6pa3HOM >KHW3HM OOLIeCTBa, JJis OCO3HAHUS BAaXXHOCTHU Pa3yMHOTO
OTHOLIEHUSI K CBOEMY 3J0POBbI0 U 3/J0POBBI0 JPYTUX, K OKpYyKawolleld NpUpoJHON cpene, AJs
rpaMOTHOTO MOBEeJAEHHUS PH UCHOIb30BAaHUU PA3/JUYHBIX MaTepUaI0B U XUMUYECKUX BELECTB B
HOBCe/JHEBHOM KU3HHU.

XuMudeckoe o6pa3oBaHUe B OCHOBHOM LIKOJIe SIBJISIETCS 6a30BbIM [0 OTHOILIEHUIO K CUCTEMe
0011ero XMMHUecKoro o6pasoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peasin3yeT
npucylive o6lLieMy XUMHUYECKOMY 00pa3oBaHMUIO KJIOYEBble LEHHOCTH, KOTOpble OTpaXKaloT
rocy/lapCTBeHHble, O0OIeCTBEHHble W HWHJAMBH/yalbHble INOTPEOGHOCTH. JTHUM omnpejesseTcs
CYLUIHOCTb OOLIeld cTpaTeruyd OO0y4YeHWs], BOCIHUTAHUS M Pa3BUTHs OOy4YaIOIIUXCS CpeAcTBaMHU
y4e6HOro npegMmeTa « XUMHSsI».

U3yyeHue mnpenMera: 1) cnoco6CTByeT peasM3aliid BO3MOXHOCTEHW JJi1 CaMOpPa3BUTHUSA U
dbopMHUpOBaHHUSA KYJAbTYpPhl JIUYHOCTH, €€ 061edl U PYHKIHUOHAJbHOU IPaMOTHOCTH; 2) BHOCHUT
BKJIaZ, B pOpPMHUPOBAHUE MBILUJIEHUSI U TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HAaBBIKOB HX
CaMOCTOSITE/IbHOW y4eOHOU [1esTeJIbHOCTH, IKCIIEPUMEHTA/NbHBIX U UCCJE10BATE/bCKUX YMEHUH,
HeoOXOJMMbIX KaK B IIOBCeJHEBHON >XW3HU, TaK U B NpodeccHOHANbHON [IeATeJbHOCTH; 3)
3HAKOMHUT €O creludUKON HAy4YHOIr'0 MBILIJIEHUs], 3aKJIa/IbIBAET OCHOBBI LI€JIOCTHOIO B3IJIsla HA
€/JUHCTBO TNPHUPOABLI M 4YeJIOBEKa, SBJSETCI OTBETCTBEHHBIM 3TAanoM B (QOpMHUPOBAHUHU
€CTEeCTBEHHO-HAyYHO! rPaMOTHOCTH NOAPOCTKOB; 4) cnoco6cTByeT GOPMUPOBAHUIO IEHHOCTHOTO
OTHOILEHUS] K eCTeCTBEHHO-HAayYHbIM 3HAaHUSM, K NPUPOJiE, K YesJO0BEKY, BHOCUT CBOM BKJaJ B
3K0JIorM4ecKoe 06pa3oBaHue KOJIbHUKOB.



Ha3BaHHble HanpaB/ieHUS1 B O00y4eHMM XHMHHM 006ecledyrnBaloTCs crnelnuUKON CoJep>KaHUs
npeaMeTa, KOTOPbIN fABJAETCA NeAaroruyeckyd aJalTUPOBAHHBIM OTPa)keHHMeM 06a30BOM HayKH
XUMMUM Ha Ollpe/ie/IEHHOM 3Tane eé pa3BUTHUSL.

Kypc XuUMHM OCHOBHOM ILIKOJbl OpPUEHTUPOBAaH HAa OCBOeHUMe OO6OYy4YarlUMHUCS OCHOB
HEeOpraHWYecKOM XHMHM U HEKOTOPBbIX IOHATHUH M CBeJeHUH 006 OTJe/NbHbIX 00BbeKTax
OpTraHWYeCKOH XMMUH.

CTpykTypa cojep:kaHusl NpeameTa cHOpMHUpOBAHA Ha OCHOBE CHCTEMHOro MOAX0Ja K ero
usydeHumw. ComeprkaHue CKIaJbIBA€TCSH U3 CUCTEMbI IOHATHUNA O XUMHUY€CKOM 3JIeMeHTE U BelleCTBe
Y CUCTeMbl MOHATHUH O XMMHUYeCKOH peakuuu. 06e 3TU CUCTeMbl CTPYKTYPHO OpraHU30BaHbI IO
NPUHIUIY TOCJAeL0BaTeJbHOTO Pa3BUTHUA 3HAHWM Ha OCHOBe TEOPETHYEeCKUX INpeJCTaBJeHUH
pPa3HOro YpOBHSI: aTOMHO-MOJIEKYJISIDHOI'O yYeHHUs] KaK OCHOBbI BCEro ecTeCTBO3HaHUs], YPOBHSA
[lepuoguueckoro 3akoHa /JI. U. MeHpesieeBa Kak OCHOBHOT'O 3aKOHAa XUMUHU, yYEHHUS O CTPOEHUU
aToMa M XMMHUYeCKOW CBfI3Y, NpeJCTaBJIeHUN 006 3/1eKTPOJUTHYECKON AMCCOLMALU BelleCTB B
pacTtBopax. TeopeTHUdecKhe 3HAaHHWA PAacCMAaTPUBAIOTCA HAa OCHOBE 3MIMPHUYECKU INOJYYEHHBIX U
OCMBIC/IEHHBIX GAaKTOB, pa3BHUBAIOTCS M0CJI€L0BATEJBbHO OT OJHOI'0 YPOBHS K JIpyTOMY, BbIIIOJIHSSA
GYHKIMM 00bICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH NPaKTUYeCKOro
IpYMeHeHHs U [T0JIy4YeHHs1 N3y4aeMblX BellleCcTB.

Takass opraHusanus coJepKaHUsl Kypca CIOCOOCTBYeT TMpeCTaBJEHUI0 XWMUYECKOU
COCTABJIAIOILEd HAy4YHOM KapTHHBI MHUpa B JIOTUKe e€ CUCTEMHOM npupozbl. TeM caMbIM
obecreyuBaeTcsl BO3MOXXHOCTb (GOPMHPOBAHUA Yy 0OOYYAIOLIMXCSA I€HHOCTHOIO OTHOLIEHUS K
Hay4yHOMY 3HaHHI0O M MeToJaM I03HaHWA B HayKe. BaXHO Takke 3aMeTUTh, YTO OCBOEHHE
COZlepKaHUA Kypca NPOUCXOAUT C IMpUBJeYEeHHEeM 3HAaHUW K3 paHee HW3y4YEHHBIX KYpCOB:
«Oxpyxaw1uil Mup», «<buosorus. 5—7 kjnaccel» U «PrU3uKa. 7 Kaace».

IEJIU U3YYEHHUA YYEBHOTI'O IPEAMETA «XUMHA»

K HanpaB/ieHUIO NTepBOCTeNEeHHON 3HAaYMMOCTH NpPHU peajn3alvu o6pa3oBaTebHbIX QYHKIUN
npesMeTa «XUMHUS» TPAAULUOHHO OTHOCAT GOpMUPOBaHME 3HAHUNA OCHOB XUMUYECKOW HAYKH KakK
06J1aCTH COBPEMEHHOI'0 ECTECTBO3HAHUS, IPAKTUUECKOH esATeIbHOCTH YeJI0BeKa U KaK OJJHOTO U3
KOMIIOHEHTOB MMPOBOM KyJbTyphl. 3ajjaya INpejMeTa COCTOUT B (GOPMUPOBAHUM CHUCTEMBbI
XUMHUYECKUX 3HAaHUM — BaKHeHIIMX $aKTOB, NOHATHUH, 3aKOHOB U TeOPETUYECKHUX MOJIOKEHUH,
JOCTYNHBIX 00606I1eHUI MUPOBO33pPEHYECKOI0 XapaKTepa, fA3blKa HayKH, 3HAaHUH O Hay4YHbIX
MeTOo/laX U3y4YeHMs BeleCTB U XMMHUYECKUX peaKLUH, a Takke B pOpMUPOBAHMU U Pa3BUTHUHU
YMEHUH Y CIIOCOO0B JiesTeIbHOCTH, CBAI3aHHBIX C IIJIAHMPOBaHKEM, HabJII0leHHeM U NIPoBeJleHHeM
XUMHYECKOT0 3KCIIEPpUMEHTA, COOJIIeHHEeM MpaBWJ 6e30MacHOro obpalieHus: C BellecTBaMU B
IIOBCE/ITHEBHOM KU3HH.

Hapsagny c aTuM nesiv usydeHus npeMeTa B IporpaMMe YTOYHEHbI U CKOPPEKTUPOBAHbI C y4ETOM
HOBBIX IPHOPHUTETOB B CUCTEME OCHOBHOI'0 0611ero obpasoBaHus. CerofHsa B 06pa3oBaHUU 0C060
3HAUUMOM MPU3HAETCS HANpPaBJEHHOCTb OOy4YyeHHUs] HAa pPa3BUTHE U CaMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHue eé UHTe/JIEKTa U 06Lield KyabTypbl. O6yueHHe YMEHHUI0 YYUTbCS U NPOJ0/DKATh
CBOE 00pa3oBaHUE CaMOCTOSITEJbHO CTAHOBUTCS OJHOM H3 BaxKHEHIIMX QYHKUUNA y4eOHBIX
npesMeTOB.

B cBfi3u c 3TUM NpU HU3YYEHUHU IpeJMeTa B OCHOBHOM LIKOJIE JOMHHUPYIOLlee 3HAYEHHUE
npruo6pest TaKue LieJd, Kak:

dopMHUpOBaHHE UHTENJIEKTYaJbHO pa3BUTON JJUYHOCTH, TOTOBOM K CAaMO0OGPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSATETbHOMY MPUHSTHIO pellleHHH, CTOCOGHON aJlanTHPOBAThCS K
OBICTPO MEHSIOIIMMCS YCJIOBUSM XKU3HU;

HaMpaBJIEHHOCTh 06YYeHHUs Ha CUCTEMATHYECKOEe MTPUOBIIEHNE YIAIUXCSA K CAMOCTOSTETbHOU
M03HaBaTeJbHOM JIeITeJIbHOCTH, HAYyYHbIM METO/IaM I03HaHUS, QOPMHUPYIONIUM MOTHBAIIUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

obecrnevyeHUe yCI0BHUH, CIOCOOCTBYIOIUX NPUOOPETEHHIO 06YYAOIIIMMUCS OMNbITA
pa3Ho06pa3HOM /1esITeJIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KJII0YEBbIX HAaBbIKOB (K/II0U€EBBIX
KOMIIeTEHL[UH), UMEIOIUX YHUBepPCaJbHOE 3HaUeH e /ISl Pa3/IMYHbIX BU/IOB J1eATebHOCTH;



Cl)OpMPIpOBaHI/Ie YMEHPIP’I 00OBSCHSTD H OL€HWBATDb ABJIEHHUA OKPY>AKOIIEro MMUpa Ha OCHOBAHHUH
3HAHUU U ONBITA, IMOJIY4€HHbIX [P U3YY€HHUH XUMHH,

dbopMupoBaHHe y 06y4yaOLUMXCsl TYMaHUCTUYECKHUX OTHOIEHUH, TIOHUMaHHUs LIeHHOCTH
XMUMHUYeCKHX 3HAaHUM J/11 BBIPaOOTKH 3KOJIOTMYECKH 11e71eCO006Pa3HOro NOBeJeHUs B ObITY U
TPYZ0BOH [IeITEJIbHOCTHU B 1ieJIIX COXPaHEHUsI CBOETO 3/J0POBbS U OKpYKaIel NPUPOJHON
cpejpbl;

Pa3BUTHE MOTHUBAIMU K 06YYEHHUI0, CIIOCOOGHOCTENH K CAMOKOHTPOJII0 U CAMOBOCITUTAHUIO Ha
OCHOBeE YCBOEHHs 001edeI0BeYeCcKUX eHHOCTeH, TOTOBHOCTH K 0CO3HAaHHOMY BbIOOPY
npodusis U HAaNPaBJIEHHOCTH AaJbHENIEero 06y4YeHusl.

MECTO YYEBHOTI'O IPEAMETA «XUMHWf» B YYEBHOM IIJIAHE

B cucteMe o61iero o6pasoBaHus «XUMHUSA» MPU3HAHA 0053aTEJbHBIM y4EOHBIM MPEIMETOM,
KOTOpBIM BXOAUT B COCTaB IpeAMeTHOU 06J1acTh «EcTecTBeHHO-Hay4yHble IpeMeThl».

Y4e6GHBIM IJIAHOM Ha €€ h3yyeHHe oTBeJleHO 136 yueOHbIX YacOoB — MO 2 4. B HeJlesllo B 8 U 9
KJlacCaX COOTBETCTBEHHO.

COAEPAHME YYEBHOT'O IIPEAMETA

8 KJIACC

IlepBoHaya/IibHbIEe XUMHUYECKUE IOHATUSA

[IpeaMeT xuMHUU. Posib XMMUUM B KHU3HU 4esioBeka. Tesa U BelecTBa. Pusnyeckre CBONCTBA
BellleCTB. ArperaTHOe COCTOsIHUe BelllecTB. [IoHATHe 0 MeTOoJax MO3HAaHUSl B XUMHUU. XUMUsS B
cucTeMe HaykK. UucTble BellecTBa U cMecd. Coco6bl pas3/iesieHust CMecei.

ATOMBI U MoJIeKyJibl. XUMUYeCcKHe 3jeMeHTbl. CHMBOJIbI XMMHAYECKHX 3JIeMeHTOB. [IpocTeie u
CJIOXKHbI€e BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYeHUe.

Xumunueckass ¢popmysia. BajsieHTHOCTb aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BemecTB. OTHOcUTesNbHasgd aToOMHasdA Macca. OTHOCHTeJibHas MOJIeKyJsipHas Macca.
MaccoBas [10J11 XMMHW4Y€eCKOTO0 3J1eMeHTa B COeIMHEHUH.

dusuvyeckue U XUMHAYeCKHe siBJIeHUsl. XMMUYeCKas peaklus U eé NpU3HaKd. 3aKOH COXpaHEHUs
Macchl BellecTB. XUMHUUYecKHe ypaBHeHUs. Kiaccudukanusa XMMUYECKUX peakUui (coefuHeHHH,
pas/0KeHUs], 3aMellleHUs1, 0OMeHa).

XUMHYECKUN 3IKCIEPHUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY[0H, ¢ HpaBWJaMu paboThl B
JIabopaToOpHH U TpHUEMAMH O6palleHus ¢ JJabopaTOPHBIM 060py/I0BaHMEM; U3yYEHHUE U ONUCAHUE
¢du3nvecKux CBOMCTB 00pa3l[0B HEOPraHUUECKUX BELIeCTB; Hab/toAeHue GU3niecKuXx (MaaBjaeHue
BOCKa, TasiHUe JIbJja, pacTHpaHue caxapa B CTYIIKe, KUIIEHHe U KOHJeHCcalus BOJbl) U XUMAY€eCKHUX
(ropeHue cBeuH, NPOKAJTMBAHKE MeHOU TPOBOJIOKH, B3AUMO/IENCTBHUE MeJia C KHCJIO0TOM ) IBJIEHUH,
HabJil0/leHUe M ONMHCaHUEe NPU3HAKOB MPOTEKaHHs XMMHUYECKUX peakLUi (pas/ioKeHHe caxapa,
B3aMMO/IelICTBUEe CEPHOW KHCJOTHI C XJOPUAOM Oapwusi, pas/oxeHue ruapokcuga Meau(ll) mpu
HarpeBaHWHM, B3aUMOJEWNCTBUE :Kese3a C pacTtBopoM couau Meau(ll)); usydyeHue cmnoco6oB
paszesneHuss cMmeced (C MOMOLIbI0 MarHuTa, QUJIbTPOBAHME, BbIIAPUBAHUE, AUCTUIISALUS,
xpomaTorpadus), npoBeJieHHue OYUCTKHU IOBAPEHHOH COJIM; HAabJII0/leHHe U ONKCaHUe Pe3y/IbTaTOB
IpOBeJleHHs ONbITa, UJJKCTPUPYIOLIEro 3aKOH COXpaHeHUsl MacChl; CO3JaHue MoJjesied MOJIeKyJl
(1apocTep:kHEBBIX).

BaxxkHelilue npeAcCTaBUTE/ I HEOPraHNYeCKHUX BellleCTB

Bosgyx — cmMmech rasoB. CoctaB Bo3szayxa. Kuciopos — 3/1leMeHT M NPOCTOe BelLecTBO.
HaxoxJeHue kuciopoja B npupoze, pusanieckhe U XMMHYECKHe CBOMCTBa (peaKLuy ropeHus).
Okcugpl. [lpumeneHue kuciaopoga. Crnoco6bl MOJMyYeHHUsT KHUCIOpoJa B JiabopaTopuu U
npoMblilIeHHOCTH. KpyroBopot kuciopoga B npupoge. 030H — a/JIOTponHasgs MoAuUKALUSA
KHUCJI0poJa.



TemsioBol 3¢PeKT XHUMHUYECKOW peaklWd, TEePMOXHMHYECKHE ypaBHEHHS, 3K30- U
3HJ0TEpMUYECKHe peakUUd. TOomJuBO: yroJb WU MeTaH. 3arpsg3HeHHe BO3/yxa, yCUJIeHHe
napHUKOBOro 3 dekTa, pa3pyllleHHEe 030HOBOTO CJIOS.

Bosoposi — 3JjieMeHT U MPOCToe BellleCTBO. HaxoxkieHue BoJopoJia B npupo/jie, usndeckue u
XUMHUUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI MOayIeHus1. KUCIOTHI U COJH.

KosinuecTBo BemectBa. Mosib. MosisipHass Macca. 3akoH ABorajZijpo. MoJisipHbBIA 06'bEM Ta30B.
PacyéTbl M0 XUMUYECKUM YPAaBHEHUSIM.

Odusnueckue cBoHcTBa BoAbl. Bosa kak pacTBopuTesb. PacTBopbl. HachlllleHHBIE U
HeHacblllleHHbIe paCTBOPLL. PacTBOpUMOCTB BelllecTB B Bojie. MaccoBad /1014 BelleCTBa B pacTBODe.
XuMuyeckre cBoWcTBa BoAbl. OcHOBaHUsA. Posib pacTBOpPOB B NPUPOJE M B XKHU3HU 4YeJIOBEKa.
KpyroBopoT Bo/ibl B IpuUpo/ie. 3arpsi3HeHUe NPUPOIHBIX Boj. OXpaHa U OYUCTKA NPUPOAHBIX BOJ,.

Knaccupukanuss HeopraHudeckux coeuHeHud. Oxcuzapl. Kiaccudukanus  OKCH/OB:
cosieobpasytolide (OCHOBHbIE, KUCJIOTHBIE, aM$OTepHbIE) U HecoJieobpa3ywoinue. HomeHkIaTypa
OKCcHIOB (MeXAyHapoJHasi W TpUBUa/bHas). Pusnyeckue U XUMHUYECKHE CBOMCTBA OKCHOB.
[TonydyeHue OKCUJOB.

OcHoBanusa. Kiaccudukauusi OCHOBAaHMUM: IEJI0OYHM U HEPACTBOPHMbIE  OCHOBAHHUSI.
HoMeHk/aTypa ocHOBaHMH (MeXAyHapoAHas W TpUBHaJbHasA). PU3MUecKMe U XUMHUYECKHe
CBOMCTBA 0CHOBaHUH. [loslyyeHre 0oCHOBaHUM.

KucnoTtel. Knaccupukanus kucaot. HoMeHkIaTypa KUCIOT (MeXAYHAPOAHAS U TPUBUAJIbHAA).
dusnyeckue M XUMUYECKHE CBOMCTBaA KHUCIOT. Paj akTuBHocTu MeTa/ioB H. H. BekeTona.
[ToslydeHne KUCJIOT.

Cosin. HoMeHkuiaTypa cosied (MexxAyHapoJHash U TpUBUAJIbHasA). PU3nyecKue U XUMUYECKUE
cBoucTBa cosel. [lonyyenue costeit.

['eHeTHYecKas CBA3b MeX/Y KJacCaMU HEOPTaHUYECKUX COeJUHEHHU.

XUMUYEeCKHUI 3KCIEepUMEHT: KaueCTBEHHOe OlpejesieHUe COJepKaHHsS KHUCJI0poJia B BO3AYXE;
nojy4yeHue, cobvpaHUe, paclHo3HaBaHUe U U3y4YeHUe CBOMCTB KHUCJIOpPOJa; HabJoJeHre
B3aMMO/IeMCTBUSI BELLECTB C KUCJIOPOJOM U YCJA0BHUSI BOSHUKHOBEHUSI U NpeKpallleH!s] FOpeHUs
(mo>kapa); o3HaKOMJIEHHE € 06pa3LaMy OKCUJO0B U ONKCAHWE UX CBOUCTB; MOJIyYeHHe, COGHUpaHue,
pacrno3HaBaHWe U U3yYeHHE CBOWCTB Bo/I0opoia (ropeHue); B3aUMOeCTBUE BOJOPO/IA C OKCUOM
Menu(Il) (Bo3MOXXHO HCIOJIb30BAaHHE BHIEOMATepPHUAJIOB); HAOJIOJleHHEe O06pasIoB BeNECTB
KOJIMYeCcTBOM 1 MoJib; HcC/efoBaHHE OCOOEHHOCTeH pacTBOPEHMUsI BeLleCTB C pPa3JU4YHOU
PacTBOPHUMOCTBI0; IPUTOTOBJIEHUE PACTBOPOB C OMpe/ieIEHHON MacCOBOH A0Jeld pacCTBOPEHHOIO
BEIlleCTBa; B3auUMOJEWCTBUE BOJAbl C MeTalaMd (HaTpueM U KajblueM) (BO3MOXHO
HCII0JIb30BaHUE BHU/leOMaTepUasioB); ollpejesieHUe PacTBOPOB KUCJIOT W LiejioYeld C MOMOLLbIO
WHJWKATOpPOB; MCCAe0BaHHe 00pa3l0B HeOpraHUYeCcKUX BeLIeCTB pa3/IMYHBbIX KJIACCOB;
HabJ/l0/leHue U3MEeHEeHUs OKpPacKH WHJAUKATOPOB B pacTBOpaxX KHUCJOT U LleJoyel; M3ydeHue
B3auMoiercTBua okcuzaa meu(Il) ¢ pacTBOpoM CEpHOU KHUCJAOTHI, KUCJIOT C MeTa/IJIAMH, PEAKIUH
HeUTpasu3aluy; NojJydeHe HepacTBOPUMbIX OCHOBAaHUH, BbITECHEHHUE OJJHOI0 MeTaJsljla APYruM
M3 pacTBOpa COJIM; pelleHHe B3KCIepHMeHTaJbHBbIX 33jad Mo TeMe «BaxHelliWe KJacchl
HeopraHUYeCcKHUX COeIUHEHUI».

Ilepuognyeckuii 3akoH u Ilepuoamyeckas cucTeMa XUMH4YeCKUX 3jeMeHTOB /. U.
MeHnpeneeBa. CTpoeHue aToMOB. XMMHU4YeCKasa CBsA3b. OKHUC/IUTEIbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[lepBble MONBITKU KJacCUPUKALUU XMMHUYECKUX 3JIeMeHTOB. [IoHSITHe 0 rpymnmax CXOJHbIX
3JIeMeHTOB (LieJIOUHbIE U LeJIOYHO3EMebHbIe METAJL/IbI, FaJIOTeHbl, UHEPTHBIE rasbl). JJIEMEHTHI,
KOTOpbIe 06pa3yoT aMPOTEPHbIE OKCUBI U TUAPOKCU/IBIL.

[lepuoguueckuil 3akoH. [lepuoguueckasi cucteMa XxUMU4Yeckux ajneMeHToB /l. U. MeHjeneeBa.
KopoTkonepuogHass ¥ JJuHHOnepuoaHasd ¢opMbl [lepuogudecKod CHCTEMbl XHUMHYECKUX
asieMmeHTOB /I. U. MeHaeneeBa. [lepuoabl 1 rpynmnbl. PU3UYeCKUN CMBICT MOPSKOBOTO HOMEP],
HOMEPOB MepPHOo/ia U FPYNIbI 3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTonbl. JyneKkTpoHbl. CTpoeHUE 3JEKTPOHHBIX
060J104eK aTOMOB NepBbIX 20 XUMUYecKuX 31eMeHTOB [lepuoguyueckoit cuctemsl Jl. U. Mengeneesa.
XapakTepuCTHKAa XMMHUYECKOT0 3JIeMEHTa MO ero mnosokeHuto B [lepuognyeckoit cucreme /. U.
MeHpeneeBa.

3aKOHOMEPHOCTH H3MEHEHUs pafiuyca aTOMOB XMMHWYECKHUX 3JIEMEHTOB, MeTa/lJIMUYeCKUX M
HeMeTa/UIMYeCKHX CBOMCTB MO TpynmnaM M nepuojaM. 3HadeHdhe [lepuoauveckoro 3akoHa U



[leprognyeckoil cUCTEMBI XMMHWYECKHUX 3JIEMEHTOB [J pa3BUTHA HayKd U npakTtuku. /[l U.
MeHiesieeB — y4EHBIN U IPaXKAaHUH.

XuMuyeckasi cBsi3b. KoBasieHTHas (moJsisipHasi U HEMOJISIPHas) CBSI3b. JJIEKTPOOTPUIATENBLHOCTh
XUMUYECKUX 371eMeHTOB. MOHHas CB3b.

CteneHb okucjeHUs. OKUCIUTENbHO-BOCCTAHOBUTEbHbIE peaknuu. [Ipomeccyl OKHCAEHUSA U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAaHOBUTEJIH.

XUMUYECKUN SKCIepUMEHT: U3ydyeHHe O0O0pasloB BeleCTB MeTa/VIOB W HEMETAJLIOB;
B3aUMO/JIeMCTBHE THAPOKCHUJA IIMHKA C PAcCTBOPAMM KHUCJOT U IeJI0Uel; MPOBeJileHHEe OIMBITOB,
WJIIOCTPUPYIOIIUX MPUMEPbI OKUCJIUTENbHO-BOCCTAHOBUTEJIbHBIX peaKIui (ropeHue, peakiyu
pasJioKeHHUs1, COeJJUHEeHNUs ).

Me:xnpegMeTHbIE CBSI3U

Peanvzanus Mexnpe/METHBIX CBSI3el NMPU U3Y4YeHHUU XUMUU B 8 KJlacce OCYLeCTBJSIETCA yepe3
HCII0JIb30BaHUE KaK OOLIMX eCTeCTBEeHHO-HAyYHbIX MOHATHH, TaK W MOHATHUH, SBJSIOIINXCSA
CUCTEMHBIMHU /151 OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT0 [JUKJIA.

O611Me ecTeCTBEHHO-HAy4YHble MOHSATHUS: HAay4YHbIM (akT, runotesa, Teopus, 3aKOH, aHAJIU3,
CUHTe3, KJjJaccupuKalus, MNepUOJUYHOCTb, HAOJ/I0/[eHHUe, 3KCIEepPUMEHT, MOJEeJUpPOBaHHUE,
HM3MepeHUe, MOJeib, IBJIEHUeE.

®dusuka: MaTepusl, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaJM0aKTUBHOCTD,
MOJIeKYJIa, 3JIeKTPpUYECKUHN 3apsiji, BELLeCTBO, Tes0, 06'bEM, arperaTHOe COCTOSIHUE BelllecTBa, ras,
¢dusnvecKkre BeJIMYUHBI, €/JMHULBI U3MepeHUs, KOCMOC, IIJIaHeThl, 3B€3/1b1, COoJTHIIE.

BuoJiorus: poTocunTes, AbixaHue, Gruocdepa.

[eorpadus: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIE MOPOJbI, MOJE3HblEe HCKONAEMBIE,
TOIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BelecTBo M XMMHU4YeCKas peaKkuus

[lepuognueckuil 3akoH. [lepuoguyeckasd cucteMa XUMU4YecKUX 3jeMeHTOB /I. Y. MeHnzeneeBa.
CTtpoeHune aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHHUU CBOWCTB XUMHUYECKUX 3JIEMEHTOB NEePBBIX TPEX
NepUoZioB, Kavd, KaJbLUAd U MX COeJUHEHUH B COOTBETCTBUM C IOJIO)KEHHEM 3JIEMEHTOB B
[lepuoaudeckoi cucTeMe U CTpOeHHEM UX aTOMOB.

CTpoeHue BelecTBa: BUJbl XUMUYECKOH CBA3U. TUIBI KPUCTAJINYECKHX PEellETOK, 3aBUCUMOCTb
CBOWMCTB BelllecTBa OT THUIA KPUCTALJINYECKOHN pPellléTKY U BHU/la XUMUYECKOU CBA3H.

Knaccudukanya 1 HOMeHKJIaTypa HeOpraHM4ecKuX BelecTB (Mex/yHapo/Hasa U TpPUBHUAJIbHAsA).
XMMHYeCcKre CBOMCTBA BeLeCTB, OTHOCALIMXCA K pa3/IMYHbIM KJaccaM HeOopraHW4ecKHUx
coeJMHEeHNH, TeHeTU4YecKas CBS3b HEOPraHU4YeCKHX BeILeCTB.

Knaccudukanua XMMUYeCcKUMX peakLUH [0 pa3/IMYHbIM INpU3HaKaM (IO YWCJAy U COCTaBy
y4acTBYIOLMX B peaKLiMH BelleCcTB, 0 TellJIOBOMY 3¢ (eKTy, 10 U3SMEHEHUIO CTelleHel OKHCJIeHUs
XUMHUYECKHUX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 yYaCTHIO KaTaJn3aTopa). IK30- U IHAOTEPMUIECKUE
peakL ¥, TEpMOXUMHUYECKHE ypaBHEHUS.

[loHATHE O CKOPOCTHM XHWMHYecKoW peakuuu. [loHATHe 06 06paTUMBIX W HeOOPATUMBIX
XMMHUUYeCKUX peakuuax. [loHATHe O TOMOreHHBIX U TeTepOreHHbIX peakuuax. [loHaThe o
XUMHUUYECKOM paBHOBecuH. PaKTOPHI, BAUAOINE HA CKOPOCTh XUMHUYECKOHN peaKIMU U MOJIOKEHHE
XUMHYECKOTI0 paBHOBECHS.

OKMC/IMTEe/IbHO-BOCCTAHOBUTEJIbHbIE  PEeaKLUM, 3JeKTPOHHBIA  0ajJaHC  OKHUCJIWTEJbHO-
BOCCTAaHOBUTEJbHOW peakyuu. CocTaBjleHWe ypaBHEHUH OKHCJIUTEJbHO-BOCCTAHOBUTEJIbHBIX
peak1ui c UCI0Jb30BaHUEM METO/Ia 3JIEKTPOHHOTO HasiaHca.

Teopus 3/IeKTPOJIUTHUUECKON JUCCOLMALMMU. JJIEKTPOJUTBl KU He- 3JIeKTPOJUTHI. KaTuOHBI,
aHUOHBbI. MexaHM3M JMCcCOLMALUM BeleCTB C pa3/IMYHbIMU BUJAAMU XUMUYeCKOU cBA3U. CTeneHb
auccouranyu. CUIbHbBIE U C1abble 3JEKTPOJIUTHI.

Peakuuu HMOHHOTO OOMeHa. YC/J0BUS NPOTEKAHUS peaKkLUil HMOHHOro 0OMeHa, MOJIHblE U
COKpallléHHble HOHHble ypaBHeHHs peakLMi. CBoOMCTBa KMUCJIOT, OCHOBAaHUH M COJIell B CBeTe
npeJcTaBJeHUN 00 3JeKTPOJMTHYECKOU Auccouvanuu. KadecTBeHHble peakLMM Ha HOHBI.
[ToHaTHe 0 rUApPOIU3E COJIET.

XMMHUYECKHH 3SKCIEPpUMEHT: O3HaKOMJIEeHHe C MOJeNfMU KpUCTAJVIMYeCKUX PpeléToK
HeOpraHMYecKuX BellecTB — MeTaJlJIOB U HeMeTa/IoB (rpaduTa U ajMasa), CJI0XKHbBIX BelllecTB
(x710puAa HaTpuUs); UcclejoOBaHUE 3aBUCMMOCTHU CKOPOCTH XUMHUYECKOU peaKLU OT BO3JelCTBUA



pas3/M4YHbIX (AKTOPOB; HCCIe[0BaHHE 3JIEKTPONPOBOAHOCTH pacTBOPOB BeleCTB, Ipolecca
JUCCOLMALMM KHCJIOT, LieJodyed U cosiell (BO3MOXHO MCIOJIb30BaHME BH/leOMaTepPHaJOB);
IpoBeJleHHe OINBITOB, WJJIIOCTPUPYIOIIUX IpPU3HAKHW NPOTEKaHUs peakLUil HMOHHOro obOMeHa
(o6pa3oBaHMe o0cajika, BblfeJieHHe Tra3a, 06pa3oBaHUE BO/JIbl); OMNBITOB, WJLIIOCTPUPYIOLUX
IpUMepbl OKHUC/IUTE/JbHO-BOCCTAHOBUTEJBHBIX peakUuid (ropeHue, peakLUH pas/IoKeHHUs,
COeJMHEHHs); pacrio3HaBaHHe HeOpraHWYeCKUX BeleCTB C OMOLLbI0 Ka4yeCTBEHHbIX peaKLMi Ha
HOHBI; pellleHHe 3KCIlepUMeHTa/bHbIX 3a/,a4.

HeMeTasliibl M UX COeAUHEHUA

O6uiaa xapaKTepUCTHUKA rajoreHoB. OCOGEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHble CTeleHU
okucaeHus. CTpoeHue U ¢r3UYeCcKUe CBONCTBA NMPOCTHIX BelleCTB — TraJoreHoB. XMMUYeCKHe
CBOWMCTBA Ha IpHMepe XxJopa (B3aMMOJelCTBUe C MeTa/UlaMM, HeMeTa/l/laMH{, IlesJ04aMHu).
XnopoBogopon. CossiHass KUCJI0Ta, XMMUYECKMe CBOMCTBA, MOJIyYeHUe, IpuMeHeHUe. [lelicTBUe
XJopa WU XJIOPOBOZOPOJAA Ha OpraHU3M uesoBeKa. BakHelliMe X/JOpUABI U HUX HaXOXJAEeHHe
B IIpUpo/Je.

0O611as xapakTepucTUKa 371eMeHTOB VIA-rpynnbl. OcO6€HHOCTH CTPOEHHsI aTOMOB, XapaKTepHble
CTelleHHU OKUCJIEHHUH.

CtpoeHre 1 $U3MUeCKHEe CBOMCTBA NMPOCTHIX BelLleCTB — KUCJIOPOJA U cepbl. AJJIOTPONHbIE
MoaubUKALIMKM KUCJI0OpOAa U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOZOPOJ, CTPOEHHE,
dusuyeckue U XuMHUUecKkhe cBoicTBa. OKCUABI cepbl KaK NMpeACTaBUTENM KUCJIOTHBIX OKCUZOB.
CepHasd kuc10Ta, pUsndeckre U XMMUYeCKHe CBOMCTBA (0611Me Kak MpeiCTaBUTe s KJacca KUCIOT
u crnenuduyeckue). XMMHUYeCKHMe peaklWH{, Jiexallue B OCHOBE IPOMBILIJIEHHOTO Crnoco6a
MoJIy4YeHUs1 cepHOU KUCJOTHI. [IpumeHeHune. CoIM CepHOM KHUCJIOThI, KaYeCTBEHHasl peaklus Ha
cyabdar-uoH. HaxoxzeHue cepbl U €€ coeAUHEHUHW B Npupoze. XMMHUYecKOoe 3arpsisHeHUe
OKpYy»Kalolilel cpe/ibl COeIMHEHUSIMU cepbl (KUCTOTHBIE JOX/AH, 3arpsi3HeHUe BO3/1yXa U BOJJOEMOB),
CIOCOOBI €ro npeJjoTBpallleHUs.

O611as xapaKTepUCTHKA 3jieMeHTOB VA-rpynnbl. OCO6eHHOCTH CTPOEHUSI aTOMOB, XapaKTepPHbIE
CTeNeHU OKUCTIEHUS.

A30T, pacnpocTpaHeHue B Ipupo/Jie, dusndeckre U xXMMU4eckre cBoiicTBa. KpyroBopor a3ora B
npuposie. AMMHUak, ero GusMyeckMe U XUMHUYeCKHUe CBOMCTBA, NoJyyeHUe U npuMeHeHue. Coun
aMMOHHUS, UX pU3UYeCcKHe U XUMUUeCKHUe CBOMCTBA, IpUMeHeHUe. KauecTBeHHas peaklysi Ha HOHBI
aMMOHMSA. A30THasl KUCJIOTa, eé nosyyeHue, GU3NYeCKHMe U XUMHUYeCKHe CBOMCTBa (00liHe Kak
npeJcTaBUTeIs Kjacca KUCIOT U crienudryeckue). Micnosb3oBaHue HUTPATOB U CoJiell aMMOHMUSA B
KayeCcTBe MUHEpPaJbHbIX yJA0OpeHUH. XUMH4YecKoe 3arpsi3HeHUe OKpy:Kawlled cpebl
COoeJMHEHUSIMU a30Ta (KUCJIOTHBIE J0XKAH, 3arpsi3HEHUE BO3/yXa, I0YBbI U BOJ0EMOB).

®ocdop, annorponHsle Mogudukanuu pocdopa, pusnueckue U XUMUUECKHe CBOMCTBa. OKcu/,
dochopa(V) u odochdopHas kucaotra, ¢usdueckue MU XUMHUYECKHE CBONCTBA, MOJIyYEeHHUeE.
HUcnosbzoBanue pocdhaToB B KayecTBe MUHEPAJIbHBIX Y06 pEHUH.

O61as xapakTepucTUKa 371eMeHTOB [VA-rpynmnbl. OcOGEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe
CTeNeHU OKUCJIEHHUS.

Yrnepos, a/noTponHble MoOAMGUKALMK, pacnpocTpaHeHMe B INpupoje, ¢uanyeckue U
XUMHUUYecKHde cBoMcTBa. Axcop6uus. KpyroBoport yriepoaa B npupofge. OKCuIbl yriepoja, UX
dbusnyeckre U XMMUYECKHEe CBOMCTBA, AeHCTBYEe Ha XKUBble OpraHU3Mbl, IOJyYEHUE U IPUMEHEHUE.
JkoJjioruyeckre NpobJieMbl, CBA3aHHble € OKcuzAoM yruaepoza(lV); runoresa rsobanbHOIO
NOTeNJIEHUA KJIMMaTa; MapHUKOBbIN 3¢(deKT. YrosbHasA KUCA0Ta U eé CoJH, uX QUsndeckue U
XUMHUYEeCKHe CBOWMCTBA, MOJIyieHHWe W NMpuMeHeHUe. KadecTBeHHasi peakuusi Ha KapOOHAT-UOHBI.
Hcnosb3oBaHMe KapOOHATOB B OBITY, MeJMLIHE, IPOMBILIJIEHHOCTH U CeJIbCKOM X035UCTBeE.

[lepBoHayasibHble MOHATHUS 06 OpraHUYeCKUX BellleCTBaX KaK O COeIMHEeHUsX yriepoJa (MeTaH,
3TaH, 3TWJIEH, aleTW/IeH, 3TaHOJI, [JIMLEPHUH, YKCycHas KHCJI0Ta). UX cocTaB U XHMHUYECKOe
cTtpoenue. [loHSTHE 0 GHOJIOTMYECKH BXKHBIX BELeCTBAX: XKUpax, 6esKax, yrJeBoAaX — U UX POJIH
B ’KM3HU YeJioBeKa. MaTepHa/ibHOe eJMHCTBO OPraHUYeCKUX U HeOpraHM4eCcKUux coeJUHeHUH.

KpeMHuli, ero ¢pusnyeckue U XMMUYECKUE CBOWCTBA, NoOJydeHHe U NpuMeHeHUe. CoeuHeHUs
KpeMHus1 B npupoge. O6uive npejactaBaeHuss 06 okcuje kpeMHusi(IV) U KpeMHHUEBOW KHUCIIOTe.
CuIMKaTBI, UX UCIIOJIb30BAaHUE B ObITY, MEUIMHE, IPOMBILIJIEHHOCTU. BakHel1Ire CTpOUTE/NbHbIE
MaTepua/ibl: KepaMHMKa, CTeKJIO, LieMeHT, 0eToH, :ese300eToH. IIpobsieMbl 6Ge3omacHOro
MCII0JIb30BaHUs CTPOUTEbHBIX MaTePHaJIOB B [I0BCeHEBHOM KU3HHU.



XUMHYECKUH 3KCIIEPUMEHT: U3y4YeHHe 00pa3l[0B HEOPTAaHUYECKHX BELeCTB, CBOMCTB COJISTHOU
KHUCJIOTBI; NPOBEJIeHNEe KAayeCTBEHHBbIX PeaKUi Ha XJOPHUJ-HUOHbI U HaOJIIOJleHHe MPU3HAKOB HX
NPOTEKAHHUS; OMNbIThl, OTpaxawlnue ¢GU3UYeCKHe U XUMHUYECKUe CBOWCTBA TajJlOTEHOB U UX
coeJJUHEHUH (BO3MOXXHO HCIOJb30BaHHE BHJAEOMaTepPUaIOB); O3HAaKOMJIEHHWe C o6pasiamu
XJI0pUAOB (rajoreHu/i0B); 03HAKOMJIEeHHe C 00pa3laMH Cepbl U e€ coefUHEHHUSMU (BO3MOXKHO
HCII0JIb30BaHUE BUJIEOMATEPHUAIOB); HABJIOAeHUE MPoLecca 00yrJIMBaHUs caxapa 1o/ JecTBueM
KOHLIEHTPUPOBAHHOUN CEpHOU KUCJIOThI; U3y4YeHHEe XMMHUYECKHUX CBOWCTB pa3baBJIeHHOUW cepHOU
KHCJIOTBI, POBEJIEeHUE KaueCTBEHHOW peakluu Ha cyjbdaT-UOH U HabJo/leHHe NMpU3HaKa eé
NpPOTEKAaHHUs; O3HAKOMJIeHHe C QU3MYEeCKUMU CBOWCTBAaMH a30Ta, pocdopa U HUX coeJUHEHUH
(BO3MOXXHO HMCIOJIb30BaHHE BUAEOMaTEePHaIOB), 06pa3aMy a30THBIX U GOCHOPHBIX YA0OpEHUH;
noJiyueHue, cobUpaHUe, paclo3HaBaHWe W H3y4YeHHe CBOMCTB aMMMaKa; NpoBejeHUe
KayeCTBEHHBIX peaKIMi Ha MOH aMMOHUSA U pochaT-uOH U U3yYyeHHe MPU3HAKOB UX NPOTEKAHUS,
B3aMMO/IeMCTBHE KOHIEHTPHUPOBAHHOM a30THOM KUCJOTHI C MeJbi0 (BO3MOXKHO HCHOJb30BaHUE
BU/IeOMaTepUasIoB); U3yYEHUE MO/ieJlel KPUCTA/IMIECKUX PEIIETOK a/Masa, rpaduTa, pyaiepeHa;
O03HAKOMJIEHHE C TPOIecCOM aJicOPOIIMU PACTBOPEHHBIX BEIlECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHUCTBOM INPOTHBOTa3a; IMoOJiyieHHe, COOMpaHHWeE, pacrno3HaBaHHWE W H3y4eHHEe CBOWCTB
YyIJIEKUCJIOTO Ta3a; MpoBeJleHHe KayeCTBEHHBbIX peakUWd Ha KapOOHAT- WM CHJIMKAT-UOHBI
Y M3y4YeHue TMPU3HAKOB UX TMPOTEKAHWsS; O3HAKOMJIEHHUE C TNPOAYKIMENd CHUJIUKATHOU
MPOMBIIIJIEHHOCTH; PellleHHe SKCIIepUMeHTaJbHbIX 33/1a4 110 TeMe «BaxkHelIIne HeMeTaJlJIbl U UX
CoeJIUHEHUSI».

MeTaJl/ibl M UX COeJUHEHUS

O61as xapakKTepUCTHUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUMU UX I0JIOXKEHUS B
[lepuoguyeckorl cuctemMe xUMU4YecKUxX 3yeMeHTOB [I. U. MeHzesieeBa W CTpOeHUs] aTOMOB.
CtpoeHue MeTann0B. MeTanauyeckass CBfI3b M MeTa/UIMYecKash KpHUCTa/JIMYecKass peLIéTKa.
J/IeKTPOXMMUYECKHUI psJ, HaNpshKeHUH MeTa/ioB. Pusndeckue U XUMHUYECKHe CBOMCTBA
MeTa/10B. 061IMe Croco6bl MOJyYeHUs1 MeTaslioB. [IoHATHE O KOPPO3UU MEeTa/lJIOB, OCHOBHbIE
CHoco6bl 3alMThl UX OT Koppo3uu. CmaBbl (CTasb, YYTyH, AOpPalOMUHUNA, OpOH3a) U HX
NpUMeHEeHHeE B ObITY U MPOMBIIIJIEHHOCTH.

lllesiouHble MeTaJJbl: MOJIOXKeHHUe B [leproauyeckoid cucTeMe XMMUYeCKUX 3jieMeHTOB /. U.
MeH/iesieeBa; CTPOEHHE UX aTOMOB; HaX0XK/jeHHe B mpupoe. Dusndeckre U XUMUYECKHE CBOMCTBA
(Ha npuMepe HaTpus U Kauus). OKCU/Ibl U TUAPOKCU/IbI HATPUS U Kaiusd. [[puMeHeHHe eJI0YHbIX
MeTaJ/LJIOB U UX COeIUHEHUH.

[llenoyHO3€EMENbHBIE MeTa/lJIbl MarHUd W KaJjblyil: noJioxkeHue B [lepuoguyeckoil cucreme
xuMuieckux 3jemMeHTOB /[l. M. MeHpeseeBa; CTpoeHHMe HMX ATOMOB; HAaxXOXJeHHe B INPUPOJE.
dusnyeckue U XUMUYECKUE CBOMCTBA MarHusl U KajblUs. BakHeilliue coeJUHEHUS KaJbLUs
(oxcug, rufipokcus, coan). JKECTKOCTD BO/IbI U CIOCOOBI €€ yCTPaHEHHUSL.

AnroMuHUH: osioxkeHUe B [lepuoiuyeckoil cucTeMe XMMHU4YECKUX 3/ieMeHTOB /[I. M. MeHiesieeBa;
CTPOEHHE aToMa; HaxokJeHHe B npupojge. Pusuvyeckrne M XUMHUYECKHE CBOWCTBA aJIIOMUHUS.
AMdoTepHbIe CBOMCTBA OKCH/JA U TUAPOKCH/IA ATIOMUHUS.

Keneszo: nosnoxkenue B llepuoguueckoil cucrteMe xMMU4ecKUx 3jieMeHTOB /. U. MeHeneeBa;
CTPOEHHE aTOMa; HaXOX/leHHe B nmpupojie. Dusrnyeckre U XUuMUYECKHe CBOUCTBA eJsie3a. OKCU/bI,
ruZipokcuzipl v cou xeesa(ll) u xenesa(Ill), ux coctas, cCBOKWCTBA U MOJy4YEHHUE.

XUMUYeCKHUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 06pa3ljaMy MeTaJlJI0B U CIIJIaBOB, UX GU3UYECKUMU
CBOMCTBAMH; MU3yYyeHHE pPe3yJbTaTOB KOPPO3MU MeTa/JIOB (BO3MOXHO HCIOJIb30BaHUE
BH/IEOMATepPHaJIOB), OCOGEHHOCTEH B3aUMOJEMCTBUSA OKCHJA KaJbIMs W HATPHUS C BOJAOU
(BO3MOHO UCIOJb30BaHHE BUAEOMATEPHUAJIOB); UCCIEeJ0BaHUE CBOMCTB XECTKOW BOABI; Mpoliecca
ropeHusl Kejesa B KHUCJI0poJie (BO3MOXHO MWCIOJIb30BaHHE BUJEOMaTepUasioB); MPU3HAKOB
MPOTEKAHHS Ka4yeCTBEHHBIX PeaKI[Mi Ha UOHBI (MarHus, KaJbIUs, aJIOMUHUSA, ITUHKA, kese3a(1l) u
kene3a(lll), meau(ll)); HabaOJeHWe M ONMHCAHHWE MPOIECCOB OKpAIIMBAaHHUsA IJIAMEHH HOHAMH
HaTpus, Kalus W Kajblius (BO3MOXHO MCIOJIb30BaHUE BH/ieOMaTepHaJsIOB); UCCe/0BaHUE
aMmboTepHbIX CBOWCTB THUAPOKCHJAA  aJIOMUHUSA U THUJAPOKCHJA LMHKA;  pelleHHe
3KCIepUMeHTAIbHBIX 33/1a4 10 TeMe «BakHeH e MeTal/ibl U UX COETUHEHUSI».

XMMMA M OKpYy>Kawlas cpeja

HoBble MaTepHasbl U TEXHOJIOTHU. BelllecTBa U MaTepHa/ibl B OBCeJJHEBHOM XU3HU YesIOBEKa.
XuMus ¥ 3[0poBbe. besonacHoe KMcnosib30BaHMe BellleCTB U XUMHUYECKUX peakIyiil B 6bITY. [lepBas
MOMOIIb MPH XHUMHYECKHUX OXOraX U OTpaBjeHUAX. OCHOBBI 3KOJOTHYECKOH T'PAMOTHOCTH.



XuMu4ecKkoe 3arpsi3HeHHe OKpy»atolei cpesibl (pefesibHasA JONyCTHUMas KOHILeHTPalUs BelllecTB
— MJAK). Posib XUMHU B pellieHUH IKOJOTHIECKHX MTPOGJIeM.

[IpupofiHble HWCTOYHUKHU YIJ€BOLOPOJOB (yrosb, NPUPOAHBIN ras, HedTb), NPOLYKTHl HX
nepepaboTKH, UX POJib B OBITY U IPOMBILIJIEHHOCTH.

XMMUYeCKHH 3KCIepUMEHT: M3y4yeHHe 006pasloB MaTepHasoB (CTeKJIO, CIJIaBbl MeTaJlJOB,
N0JIMMepPHbIe MaTepHalbl).

Me:xnpegMeTHbIE CBSI3U

Peanusanus MexxnpegMeTHBIX CBsI3el MPU MU3yYeHUU XHMHUHU B 9 KJlacce OCyLeCTBJIsIeTCs Yepes
UCI0JIb30BaHWe KaK OOIIMX eCTeCTBEHHO-HAy4YHbIX NOHATHUH, TaK WU IMOHATHUH, ABJAIOLIMXCA
CUCTEeMHBIMU [JI OTJeJbHBIX IIpeAMeTOB eCTeCTBEHHO-HAay4YHOro LHKJIa. Peanusanus
MeXIpeJMeTHBIX CBsI3el Py U3yYeHUU XUMHUHU B 9 KJlacce OCylLleCTBJIsIeTCS Yepes3 UCI0Ib30BaHUe
KaK OOIIMX eCTeCTBEHHO-HAay4YHbIX NOHSATHUH, TaK U NOHSATHUH, SABJSIOLIUXCA CUCTEMHBIMHU JJIA
OT/leJIbHBIX [IpeIMETOB eCTECTBEHHO-HAY4YHOI'0 IUKJIA.

Obuive ecTeCTBEHHO-Hay4YHble NMOHATHUA: HaydHbIM (aKT, TMNOTe3a, 3aKOH, TEOpHs, aHa/IU3,
CUHTe3, KJaccuduKalus, MNepUOJUYHOCTb, HaOJ/I0JleHUe, 3SKCIEepUMEHT, MOJe/JUpOBaHue,
u3MepeHUe, MoJieJib, ABJIeHHe, TaPHUKOBBIN 3 PeKT, TeXHOJIOTHS, MaTepHUaIbl.

dusuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/, U30TOIIbI, PaAM0AKTUBHOCTD,
MoOJIeKyJ/a,  3JIeKTpUYeCKUMW  3apsj,  NPOBOJAHUKY,  MNOJYNPOBOAHUKH,  JAUIJIEKTPHUKH,
boTo3/IeMeHT, BeLecTBO, TeJJo, OOBbEM, arperaTHOe COCTOSIHUE BelllecTBa, ra3, pacTBop,
pacTBOPUMOCTb, KpUCTA/UIMYecKasl pelléTKa, CIJaBbl, (U3HYeCKHe BeJUYMUHBI, €eJUHUIBI
M3MepeHUs, KOCMUYeCKoe IPOCTPAHCTBO, IIJIaHETHI, 3B€3/b1, CoJHILE.

BuoJsiorua: ¢oTocuHTe3, [AblxaHue, OHochepa, 3KOCUCTEMa, MHUHepajbHble YyA0OpeHus,
MHUKPO3JIEMEHTBI, MAKpPO3JIEMEHThI, NUTATe/IbHbIE BELeCTBa.

[eorpadus: atmocdepa, rujpocdepa, MUHepasbl, TOPHbIe MOPOJbI, MOJE3HbIe UCKONAEMBbIE,
TOIJIUBO, BOJIHbIE PECYDCHI.

IIJTAHUPYEMbBIE OGPA30BATEJ/IbHBIE PE3YJ/IbTATbI

N3yyeHnue xuMuu B 8-9 Kjacce HampaBJ/eHO Ha JIOCTHXKEHHE O0Yy4YaloU[MMHUCS JIMYHOCTHBIX,
MeTalpeAMEeTHbIX U IPeMETHBIX Pe3yJIbTaTOB OCBOEHUSI y4eOHOT0 NpeMeETa.

JINYHOCTHBIE PE3YJIbTATbI

JINYHOCTHBIE Pe3yJibTaThl OCBOEHHS MMPOTrPaMMbl OCHOBHOT'0 0611[er0 06pa30BaHUsA JOCTUTAIOTCA
B X0/le 00y4YeHUs XUMHH B e[JUHCTBE Y4eOHON U BOCIUTATEJbHON AeATebHOCTH OpraHu3anuuy B
COOTBETCTBUM C TPAJAULUOHHBIMUA POCCUNCKUMU COLMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, NMPUHATBIMU B OOLIECTBE MpaBWJIaMKW M HOPMaMU NOBEJEHUS U CIOCOOCTBYIOT
mpolieccaM CaMOI03HAHMS, CAMOPA3BUTHS U COI[UATH3AIUH 00yJaIOIUXCS.

JINYHOCTHBIE PE3YJIbTATHI OTPAKAT CHOPMHUPOBAHHOCTD, B TOM YHCJIE B YaCTH:

IIaTpuOTUYECKOr0 BOCIUTAHUA

1) IEHHOCTHOr'0 OTHOLUEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HacJeUI0, TIOHUMAaHUS 3HAaYeHUs XWUMHYECKOW HAyKH B JKHU3HU COBPEMEHHOIo OOIEeCcTBa,
CIIOCOGHOCTH BJIQJIETh JAOCTOBEPHOW HMHpOpManued 0 mepemoBbIX JOCTHKEHUSX M OTKPBITHIX
MUPOBOU U OTEUECTBEHHOW XHUMHWHU, 3aMHTEPECOBAHHOCTU B HAYYHbIX 3HAHUSX 00 yCTPOUCTBE MUpa
M OOIIEeCTBa;

I'pakaHCKOr0 BOCIMTaHUSA

2) npeAcTaBJIeHUS] O COLMAJbHBIX HOPMax M MNpaBUJaX MEXJIWYHOCTHBIX OTHOUIEHUHM B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO TMOJIE3HOH, y4yebHO-
HCCJIeIOBaTEebCKON, TBOPUYECKOH U JIPYTHX BUJAAX JeSITeJbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH JeATEeJbHOCTH IPH BBINOJHEHUU Y4eOHBIX, MO3HABATEJbHBIX 33jla4, BBINTOJHEHHUU
XUMHYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUN YYeOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aUMOIIOHUMAaHHUIO U
B3aMMOIOMOIIY B Npoliecce 3TON y4ebHOM [1esITeJIbHOCTH; TOTOBHOCTHU OIleHUBATh CBOE MIOBEJieHUE
Y MOCTYIKH CBOMX TOBApPUINEN C MO3UIMH HPABCTBEHHBIX U MPABOBLIX HOPM C Y4ETOM OCO3HaHUSA
MOCJIe/ICTBUM OCTYNKOB;

IleHHOCTH HAyYHOTr0 MO3HAHUSA



3) MMpPOBO33peHY€eCKHUX NIpe/ICTaBJEeHHH O BellleCTBe U XMMHUY€ECKOH peaKIu, COOTBETCTBYIOIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKHU U COCTABJIAIOIIMX OCHOBY JJII NOHMMAaHHA CYLIHOCTHU
Hay4HOH KapTHHbI MUPA; NpefCcTaBJeHU 00 OCHOBHbIX 3aKOHOMEPHOCTSX Pa3BUTUSl NPUPOJBI,
B3aMMOCBS3£IX YeJI0BeKa C NIPUPOJHOM CpeoH, O POJIM XUMUH B NIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeJbHbIX MOTHUBOB, HallpaBJeHHbIX Ha MOJlyYeHHe HOBBIX 3HAaHUH MO XUMHUHY,
He0o6X0JUMBIX /11 00'bsICHEHUS HAa0J/I10/JaeMbIX POLECCOB U SIBJI€HUH;

5) nosHaBaTe/ibHOW, HHPOPMALIMOHHONW M YUTATEJbCKOW KYJbTYpbl, B TOM 4HCJe HaBBbIKOB
CaMOCTOSITe/IbHOW paboThl € y4eOHBIMU TEKCTaMH, CIPaBOYHOM JIUTepaTypoH, AOCTYNHBIMHU
TEXHUYECKUMHU CpefiCTBaMU UHPOPMaLMOHHbIX TeEXHOJIOTUH;

6) MHTepeca K OOy4eHHI0 U MO3HAHHUIO, JIIOOO3HATEJbHOCTH, TOTOBHOCTH U CIOCOOHOCTU K
caMo0b6pa30BaHUIO, IPOEKTHON WU MCC/Ie[0BaTeJbCKOW JesTeJlbHOCTH, K 0CO3HAHHOMY BbIGOpY
HalpaBJeHHOCTHU U YPOBHs 00y4YeHusl B laJibHeHIeM;

dopMuUpOBaHUA KYJIbTYPhI 340POBbs

7) 0CO3HAHUS LJeHHOCTH KU3HHU, OTBETCTBEHHOT0 OTHOILIEHUS K CBOEMY 3/]0POBbIO, yCTAHOBKH Ha
3/l0pOBbIM 006pa3 »KW3HM, OCO3HAHHUs MOCAESCTBUM W HENpUSATUS BpeAHBbIX NPUBBIYEK
(ynotpebsieHUs1 aJIKOTOJ/I, HApPKOTHUKOB, KypeHHs), HeOOXOJWMOCTH COOJIOZeHHUS TpaBUJI
6e30MacHOCTH NPU 06pallleHUH € XMMUYEeCKHMMH BellleCTBaMU B ObITY U pealbHOM KU3HU;

TpyaoBoro BocnutTaHus

8) uHTepeca K NpaKTUYeCKOMY U3y4YeHUIO Npodeccuid U Tpyha pasjIMuHOro pojia, yBaKeHUe K
TPYZY Y pe3yJibTaTaM TPYyZOBOH AeATeJbHOCTH, B TOM YMCJle HA OCHOBE IPUMEeHEeHUS IpeJMeTHBIX
3HaHUU 10 XMMHUH, OCO3HAHHOTO BbIOOpPA WHAWBUAYAJIBHOU TpPAEKTOPUU NPOJAOJIKEHUS
00pa3oBaHUsl C Y4YETOM JIMYHOCTHBIX UHTEPECOB U CIOCOOHOCTU K XHWMHH, OOLIeCTBEHHBIX
MHTEPecOB U MOTpebGHOCTel; ycnemHoW npodeccuoHaJbHONW [JesaTeJbHOCTM UM pPa3BUTHUA
Heo6X0JUMbIX YMeHUH; TOTOBHOCTb a/JallTUPOBATLCS B IPpOdeCcCUOHATBbHOM cpeJie;

JKO0JIOrM4eCKOro BOCIMTaHMUA

9) 3KOJIOTHYECKH 1ie/1eC000pa3sHOro OTHOLIEHUS K NPUPOJe KaK UCTOYHUKY KU3HHU Ha 3eMIle,
OCHOBe €€ CylLleCTBOBAaHHs, NMOHMMaHUA LIEHHOCTH 3J0pPOBOro U 6e30macHOro obpasa KU3HHY,
OTBETCTBEHHOIO OTHOLIEHHUS K COOCTBEHHOMY (U3MYeCKOMYy M ICHXUYECKOMY 3/J0pPOBBIO,
OCO3HAaHHUA LIEHHOCTHU CO6JII0JleHUs IpaBUJI 6e30MacHOro [oBeJleHUs IpU paboTe C BellleCTBaMHy, a
TaKXe B CUTYalHsX, yIPOXKAIOLNX 3[0POBbI0 U )XU3HU JIIOJeH;

10) cnoco6HOCTH NPHUMEHATD 3HAHUS, NT0JIydaeMble IPU U3YYEHUU XUMUH, [IJIsl pellleHus 3a/jay,
CBA3AHHBIX C OKpYKalolllell IpUpPOJHON CpeJioH, NMOBBIIIEHNS YPOBHS 3KOJIOTUYECKOU KYJIbTYpHI,
OCO3HaHHS IJ106aJIbHOTO XapaKTepa 3KOJI0TrHYeCcKUX NpobJeM U MyTel UX pelieHUsl IOoCPeACTBOM
MeTO/JI0B XUMUU;

11) 3KOJIOTHUYEeCKOro MBbILUIJIEHUS], YMEHUs PYKOBOJCTBOBAaTbCA MM B I103HABaTeJbHO,
KOMMYHUKAaTHUBHOM U COLIMAJIbHOW NIpaKTHKe.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeJMeTHbIX pe3yJbTaTOB BbIAEJSIOT 3HAuYUMble [JiI1 (QOPMHUPOBAHUSA
MHPOBO33peHUS OOlleHay4YHble NOHATHA (3aKOH, Teopus, NPUHLMUI, TUNOTe3a, PaKT, CUCTEMA,
IpoLecc, SKCIIepUMEHT W Jp.), KOTOpble HCIOJIb3YIOTCA B eCTeCTBEHHO-HAayYHbIX Y4eOHBIX
npejMeTax M NMO3BOJISIIOT HA OCHOBE 3HAHUH U3 3TUX NpeaMeToB GOpMUPOBAThL pe/CTaBJEHUE O
1[eJIOCTHOM Hay4YHOW KapTUHe MHpa, U YHUBepca/bHble yiyeOGHble JlelcTBUSl (II0O3HABATEJIbHBIE,
KOMMYHUKAaTUBHbIe, peryJATHBHbIE), KOTOpble 0obecneynBalOT (GOpPMHUpPOBaHUE TOTOBHOCTH K
CaMOCTOSITe/IbHOMY IIJIAHUPOBAHUIO U OCYILLLECTBJIEHUIO y4eOHOH 1eATeIbHOCTH.

MeTanpe/MeTHbIe pe3y/IbTAaTbl OCBOEHHUsI 06Pa30BaTE/bHON NPOrPaMMbl 10 XUMHUU OTPAKAIOT
OBJIaJleHHe YHHUBepCaJbHbIMU N103HaBaTe/JbHbIMU JIeICTBUAMHY, B TOM YHUCJIE:

Ba30BbIMM JIOTMYECKUMU eI CTBUAMU

1) yMeHHMEeM WCHOJb30BaTh MPUEMBI JIOTHYECKOTO MBILJIEHUSI NPH OCBOEHWH 3HAHHUU:
PacKpbIBaTh CMbICJ XUMHUYECKUX OHATHUH (BbIJE/STh X XapaKTepPHble IPU3HAKH, YCTAHABJIUBATD
B3aUMOCBA3b C IDYTMMU MOHATHUAMHU), UCHOJb30BaTh INOHATHA [/ OO'bSACHEHHUs] OTJeJbHbIX
$aKTOB U sABJIeHUH; BbIOUPATh OCHOBAaHUSA U KPUTEPUH A1 KIacCUPUKALMHA XUMUYECKUX BellleCTB
M XMMHUYECKHUX peakLMH; yCTaHaBJUBAaTb HNPUYMHHO-CJIEJCTBEHHblE CBSI3U MEXJAYy O0O'beKTaMU
M3y4eHHUs; CTPOUTH JIOTUUECKHE pacCyXJeHuss (MHAYKTUBHbIE, AeJyKTHBHbIE, [0 aHAJOTHHU);
JlesIaThb BBIBO/JbI U 3aKJ/II0YEHUS;



2) yMeHUeM NPUMEHATb B Npoliecce NMO3HAHUA NMOHATUA (NIpeAMeTHble U MeTanpeJMeTHbIE),
CUMBOJIMYeCKHe (3HAaKOBble) MOJe/M, HUCIOJib3yeMble B XHMHH, NPeoOpa3oBbIBATh IIMPOKO
IprUMeHseMble B XUMUU MOJeJIbHble MpeJCcTaBJeHUs] — XUMUYeCKUH 3HaK (CHUMBOJI 3JleMeHTa),
xuMuyeckass ¢opMysa M YypaBHEHHe XUMHUUYECKOW peakKLMHd — MpU pelleHUd y4yebHOo-
NI03HaBaTeJIbHBIX 33/1a4; C Y46TOM 3TUX MO/JeJIbHBIX IIPe/ICTaBJIeHUH BbISBJAATD U XapaKTepU30BaTh
CyllleCTBEHHbIe IPU3HAKH U3y4aeMbIX 06'beKTOB — XUMHUYECKUX BellleCTB U XUMHUYECKUX peaKLUi;
BbISIBJIATL 0OLMe 3aKOHOMEpPHOCTH, NPUYMHHO-C/Ae[CTBEHHble CBSI3M W MNPOTHUBOPEYHUS] B
M3yyaeMblx I[Ipoleccax W sIBJEHUSX; [peAJaraTb KpUTepUHU [Jisd  BbISBJIEHUS 3THX
3aKOHOMEPHOCTeH M NPOTUBOPEYMH; CaMOCTOATEJbHO BBIOMpATb CIOCOO pelleHUs Yy4eOHOU
3a/ja4yM (CpaBHMBATb HECKOJIBKO BAPUAHTOB pellleHUs], BbI6HpaTh HauboJiee NOAXO AN C y4ETOM
CaMOCTOSITe/IbHO BblJleJIEHHbIX KpUTEpPUEB);

Ba30BbIMH HCC/IeA0BaTEIbCKUMU AEeUCTBUAMU

3) yMeHHEeM UCN0JIb30BaTh IOCTaBJIEHHbIE BOIIPOCHI B KAa4eCTBe UHCTPYMEHTA I03HAaHUs, a TaKKe
B KayeCTBe OCHOBBI /iJ1s1 GOPMHUPOBAHUSA TUNIOTE3bl 10 IPOBEPKE NPAaBUJIbHOCTU BblCKa3blBaeMbIX
CY>XJ,eHUH;

4) npuobpeTeHUe ONbITA MO IMJIAHUPOBAHMIO, OPraHU3ALUM U NPOBEJEHUI0 YYEeHUYECKHUX
3KCIIePUMEHTOB: yMeHHe HabJII0JjaTh 3a X0JJ0M NPOLecca, CAaMOCTOSATEJIbHO IPOrHO3UPOBATh €ro
pe3yabTaT, GopMyJUpOBaTh 0606IIEHUS W BbIBOAbI MO pe3yJbTaTaM INPOBEJLEHHOIO OIBITA,
UCCJIeIOBaHUs, COCTABJIATb OTYET O MPOJeJIAaHHON paboTe;

PaGoToii c uHpopManmeit

5) yMeHHeM BbIOMpPaTh, aHAJM3UPOBATh U HUHTEPIPETUPOBATh UHPOPMALMIO Pa3/IMYHbIX BUIOB
u $opM npeAcTaBJIEHU, IOAYIAEMYIO U3 pa3HbIX UCTOUHUKOB (HAay4yHO-NONYJsipHAas JIMTepaTypa
XUMUUYECKOT0 COJleprKaHusl, ClipaBOYHble M0co6usi, pecypcbl MHTepHeTa); KpUTHUUECKU OLleHUBATh
IPOTHUBOPEYUBYIO U HEJJOCTOBEPHYI0 HHPOpMaLUIO;

6) yMeHHeM NPHUMEHATh pas/MyHble METO/bI U 3aMPOChl IPU NOKUCKe U 0T6ope HHPOpMaLUK U
COOTBETCTBYIOILUX JaHHbIX, HEOOXOAUMBIX JJIs BBIIIOJIHEHUs] yUeOHbIX U MO3HABaTe/bHbIX 33/a4
onpeJieIEHHOr0 TUIMA; NpUOOpeTeHHe OMNbiTa B 06JIaCTH HCIOJIb30BaHUS HWHQPOpPMaLMOHHO-
KOMMYHUKAaTHUBHBIX TEXHOJIOTHH, OBJIaJleHHe KyJbTYypOHd aKTUBHOTO HCII0JIb30BaHUS Pa3/IMYHBIX
IIOMCKOBBIX CHUCTEM; CaMOCTOSITeJIbHO BbIOMpATb ONTHMa/lbHYI0 QOpMy MpejAcTaBIeHUs
MHbOpPMALUMM U WJUIIOCTPUPOBATDH pellaeMble 3aJauyd HECJ0KHBIMU CXeMaMH, JuarpaMMaMmy,
ApyruMu ¢popMaMu rpadpuKu U UX KOMOMHALUAMY;

7) yMeHHEeM HCIO0JIb30BaThb M aHAJIU3UPOBaTh B Ipolecce y4eOHOW U MCCJe0BaTeJbCKOU
JlesITeJIbHOCTU MHPOPMALUI0 O BJAMSIHUM MPOMBILIJIEHHOCTH, CEJIbCKOT0 X035IMCTBa M TPaHCIOpTa
Ha COCTOSIHME OKPYXKaIel NpUPOLAHON Cpesibl;

YHuBepca/bHbBIMU KOMMYHUKATUBHBIMHU AEeHCTBUAMU

8) ymeHueM 3a/jaBaTh BONPOCHI (B X0/le AUaJiora U/UIu JUCKYCCUHU) M0 CYIIECTBY 00CY»X/AaeM0Oi
TeMbl, QOPMYIUPOBATh CBOU NPEJI0KEHUSI OTHOCUTE/IbHO BbINIOJIHEHUS NTPeIJIOKEHHOH 3a/1a4y;

9) npuo6GpeTeHUeE ONbITA TPE3EeHTALUK Pe3y/IbTAaTOB BbIIIOJHEHHUS] XUMUYECKOI'0 IKCIepUMEHTA
(1abopaTopHOro OmbITa, JJA6OPATOPHON PabOThl MO MCCAeLOBAHUIO CBOMCTB BEILECTB, y4eOHOTO
NpPOEKTa);

10) 3a”HTEepecoBaHHOCTb B COBMECTHOM €O CBEPCTHUKAMU [O3HABaTEJbHOH U
HCCJIe/0BAaTeNbCKOU eI TeIbHOCTH IPH pellleHUH BO3HUKAIOIIUX TP06JieM Ha OCHOBE y4€Ta 06LIUX
MHTEpecoB M COTJIACOBaHUA NMO3ULUH (00CyxAeHHsd, 0OMeH MHEHHUSIMH, «MO3IOBble LITYPMBbI»,
KOOpJHWHALUA COBMeCTHBbIX [leMCTBUM, oOIpeJieleHHe KpHUTepHeB MO OlLieHKe KayecTBa
BbINIOJIHEHHOH paboThl U Ap.);

YHUBepcaJlbHbIMHU PEeryJIATUBHBIMHU A€ CTBUAMU

11) yMeHHEeM caMOCTOSITE/IbHO ONpPeeaTh LeJU JesTeJbHOCTH, [IJIaHUPOBAaTh, OCYLIeCTBJIATD,
KOHTPOJIUPOBAaTb W MpPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOK [IeSITEJbHOCTb, BbIOHPATH
HauboJiee 3¢ PeKTUBHbBIE CIOCOOBI pellleHus] YI1eOHbIX U T03HABaTEebHbIX 33/1a4, CAMOCTOSITEJbHO
COCTaBJISITh UJIM KOPPEKTHUPOBATD [IPeAI0KEHHBIN a/ITOPUTM JIeICTBUH IPU BbINOJIHEHUH 33JlaHUN
C y4€TOM IOJIy4eHUS HOBBIX 3HAHUH 00 H3ydyaeMbIX OObEeKTaX — BelleCTBAaX W peakLU:X;
OLIEHUBATb COOTBETCTBUE MOJIyY€eHHOT0 pe3y/bTaTa 3asiBJEHHOU LieJH;

12) yMeHHEM UCHOIb30BaTh U aHATM3WPOBATh KOHTEKCTHI, pe/ijlaraeMble B YCJIOBUM 33JaHUH.

INPEAMETHBIE PE3YJIbTATBI



B cocraBe mpeAMeTHBIX pe3yJbTaTOB 110 OCBOEHHUIO 0053aTEeJbHOTO COJeprKaHHs,
YCTAaHOBJIEHHOIO JaHHOW TNpHMepHOW pabodyeld NpPOrpaMMON, BBIJEJSIOT: OCBOEHHbIE
00y4yarIIMMUCs Hay4YHble 3HAHUS, yMEeHHUS U CIOCO6bI IeUCTBUM, clieluprUUecKUe /1 TpeIMETHON
obsiactu «XUMHsA», BUABI JeATEeJbHOCTH IO ITOJy4YeHUI) HOBOTO 3HAHMS, €ro WHTepIpeTalyy,
peo6pa30BaHUI0 U IPUMEHEHHIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYAIHSAX.

[IpeaMeTHBIE Pe3ybTaThl OTPAXKAT CHOPMHUPOBAHHOCTD ¥ 0OYYAIOIINXCS CIeAYIOINX YMEHUH:

8 KJIACC

1) packpbieamb CMbIC/1 OCHOBHBIX XHMHWYECKUX TOHSTUH: aTOM, MOJIeKyJa, XUMHUYeCKUU
3JIeMeHT, IpOCTOe BelleCcTBO, CJIOXKHOe BellecTBO, CMecb (OJHOpOAHAs U HEOAHOPOJHas),
BaJIEHTHOCTb, OTHOCHUTEJIbHAsA aTOMHasg M MOJIeKyJIpHas Macca, KOJHW4YeCTBO BeLleCTBa, MOJIb,
MOJISIpHas Macca, MaccoBas J0J1s1 XMMHU4Y€eCKOIo 3J1eMeHTa B COeIMHEHUH, MOJISIPHBINA 06'bEM, OKCHU[,
KHUCJIOTA, OCHOBAaHUE, COJIb, 3JIeKTPOOTPULLATENbHOCTD, CTeNIEHb OKUC/IEeHUS, XUMHUUeCcKas peaKLius,
KJ1accupUKalus peakKLMM: peaKLMM COeJMHEHHUs, peaKLMU pasJjoKeHHUs, peaKLuy 3aMelleHMUs,
peakLy 06MeHa, 9K30- U 3HAOTEePMUYECKHe peaKlUHy; TelJoBoH 3¢deKT peakluy; Jpo aToMa,
3JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTa/b, pajUyC aToMa, XUMUYecKasl CB3b, MOJISIpHAas U
HeIoJIIpHas KOBaJIeHTHasl CBfI3b, MOHHAA CBs3b, HOH, KaTHOH, aHUOH, PacTBOp, MaccoBas J0Jd
BellleCTBa (MpoleHTHasA KOHLIeHTpaLKs) B pacTBOPE;

2) uacmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUY€ECKUX NOHATUH (CM. 1. 1) U IPUMEHSITh 3TH
NOHSITUS NPH OMMCAaHUU BeLeCTB U UX [peBpalleHUH;

3) ucnosb308amMb XUMUYECKYI0O CUMBOJIMKY JJIs1 COCTaBjeHUs1 GOpMyJ BellecTB U ypaBHEHUH
XMMHUYECKHX peaKLui;

4) onpedessimb BaJIEHTHOCTb aTOMOB 3JIEMEHTOB B OHWHApPHBIX COEJAUHEHUSX; CTelNeHb
OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COeJUHEHUsX; PUHA/JIEXKHOCTb BELECTB K ONpee/IEHHOMY
KJaccy coeAUHeHMH mno ¢opMmyJsaM; BHJ XUMHUYECKOH CBsA3M (KOBaJleHTHass M HOHHas) B
HeOpraHW4ecKUX CoeJUHEeHUX;

5) packpbvieamv cmuica llepuoaudeckoro 3akoHa /Jl. U. MeHpeseeBa: [eMOHCTPUPOBATH
NOHUMaHUe NepruoJuiecKol 3aBUCMMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX IOJIOXKEHHUS B
[lepuopudeckol cucTeMe; 3aKOHOB COXpaHEHMsl MacChl BeleCTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO y4eHUsl, 3aKOHa ABOTa/ipo; ONMMUChIBATb M XapaKTepHU30BaTb TabJUYHY0 GopMy
[lepuoauyeckoil cUCTeMbl XUMHUUECKUX 3JIEMEHTOB: Pa3/iMyaTh NMOHATHUS «[JlaBHas nojrpynna (A-
rpynmna)» W «mo6o4yHas mnoArpynna (B-rpynmna)», Masible U 6OJIbIIME TMEPHO/bl; COOTHOCHTD
0603HaveHUs, KOTOpble UMEKTCSA B Tabuule «llepuojuueckasl cucTeEMa XUMHUYECKHUX 3JIEMEHTOB
. . MeHpeseeBa» ¢ YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSA aTOMOB XMMHYECKUX 3JIEMEHTOB
(cocTaB u 3apsj A/pa, o6llee YHUCIO0 3JIEKTPOHOB U paclpe/ie/ieHHe UX 10 3JIEKTPOHHBIM CJI0SIM);

6) kaaccuguyuposams XMMUYECKHE 3JIEMEHTBI; HeOpraHUYecKue BellecTBa; XUMHUYecKue
peakuuy (110 YMCJIy M COCTABYy YYaCTBYIOLIMX B peaKLMU BeLeCTB, 10 TeNJ0BoMYy 3¢ PeKTy);

7) xapakmepu3oeams (0hucbl8ams) 061Ie XUMUYEeCKHe CBONCTBA BEIECTB Pa3JIMYHbIX KJIACCOB,
NO/ATBEPKAasi ONMCaHue MPUMepaMy MOJIEKYJISIPHBIX YPaBHEHHUHM COOTBETCTBYIOILNX XUMHUIECKUX
peakuu;

8) npocHo3uposamb cBOUCTBA BelleCTB B 3aBUCHUMOCTH OT UX KayeCTBEHHOIO COCTaBa;
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX NPeBpallleHuH B pa3/IMUHbIX yCAOBHUSIX;

9) 8bl4uUC/A5IMb OTHOCUTEIBHYIO0 MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELECTB; MAacCOBYIO /10JII0
XMMHUUYECKOTro 3JieMeHTa N0 ¢$opMyJie COeJUHEHHs; MacCOBYK [OJII0 BelleCTBA B pPacTBODE;
IPOBOJUTDb PACYETHI [10 YpPaBHEHUIO XMMUUECKON peaKkLiy;

10) npumeHsimMb OCHOBHbIE OMNEepalMd MbICJAUTEJbHON [AeTeJbHOCTU — aHaJM3 U CHHTE3,
CpaBHeHMe, 0000llleHHe, CUCTeMaTH3alMlo, KJacCUPUKALUIO, BbISBJIEHHE NPUYUHHO-
CJ1eJCTBEHHBIX CBSI3eil — JJ1s1 U3yYeHUs1 CBOMCTB BeIeCTB U XUMHUYECKUX peaKL1i; eCTeCTBEHHO-
Hay4YHble MeTOJbl MO3HAaHUS — HaOJII0JeHWe, HW3MepeHHe, MOJeJUpPOBaHHUE, IKCIEPUMEHT
(peasibHBIN U MBICJIEHHBIN );

11) credoeams npaBraM ~ NOJb30BaHUS  XUMMHUYeCKOM  MNOCyZoW U J1abopaTOpPHBIM
06opyZ0BaHUeEM, a TaKXKe [IpaBUIaM oOpallleHHd C BelleCTBaMU B COOTBETCTBUU C UHCTPYKLHUSMU
10 BBIIIOJTHEHUIO JIa60PaTOPHBIX XUMUUECKUX ONBITOB M0 MOJIYYeHHIO0 U COGUPaHUI0 ra3006pa3HbIX
BelllecTB (BOAOPO/ia U KUCJI0PO/a), MPUTOTOBJEHHIO PACTBOPOB C ONpeeIEHHON MacCOBOM JloJieit
PacTBOPEHHOTO BeLeCTBa; IJIAaHUPOBAaTb M MPOBOAUTb XUMHUYECKHe 3IKCIEpHMEHTHI 110



pacrno3HaBaHUIO pPACTBOPOB IIeJOYed UM KHUCIOT C TOMOINbI HHJAUKATOPOB (JIAaKMYC,
deHospTAIENH, METUJIOPAHX U JIP.).

9 KJIACC

1) packpbieamb CMbIC/1 OCHOBHBIX XUMHUYECKHUX TOHSATHUHA: XUMHUYECKUH 3JIeMeHT, aToM,
MOJIEKYJa, HWOH, KaTHOH, aHHWOH, MpPOCTOE BEL[eCTBO, CJIOXXHOE BEIIEeCTBO, BaJIEHTHOCTD,
3JIEKTPOOTPHLATENbHOCTh, CTelleHb OKHUCJIEHUS, XUMHYecKas peaklds, XHMHYecKasi CBS3b,
TeIJIOBOU 3QPeKT peakIMU, MOJib, MOJIIPHBIA 06'bEM, PACTBOP; 3JIEKTPOJIUThI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIMTUYECKAsA JAUCCOLMAIMS, peaKIMM HOHHOro OOMeHa, KaTaJlu3aTop, XUMHUYEeCKoe
paBHOBecHe, 06paTUMble U HEOOPATUMbIE PeaKI[U1, OKUCIUTETbHO-BOCCTAHOBUTE/bHBIE PEAKIIUY,
OKHUCIUTE/b, BOCCTAHOBUTE/Jb, OKHCJIEHHE W BOCCTAHOBJIEHUE, aJLJIOTPOMNUs, aMpOTEPHOCTH,
XUMHUYECKass CBsA3b (KOBaJIEHTHAs, HWOHHAs, MeTa/UIM4YecKas), KpUCTAJJIMYecKasd penéTka,
KOppO3Usl METAJJIOB, CIUIaBbl; CKOPOCTh XWUMHUYECKOW peaKlud, TMpeAeJbHO JONyCTUMas
koHueHTpanus ([1JK) BemectBa;

2) uaCcmpupo8ams B3aMMOCBSI3b OCHOBHBIX XUMHUY€ECKHUX MOHATUM (CM. 1. 1) U IPUMEHSTh 3TH
MOHSATHSA PU OMTMCAHUM BELECTB U UX NPeBpallleHUH;

3) ucno/b308amb XUMUYECKYI0 CUMBOJIMKY [AJIS1 COCTaBJeHUs GOPMYJ BEIIECTB U ypaBHEHUH
XUMUUYECKUX PeaKIUH;

4) onpedessimb BaJIeHTHOCTb M CTelleHb OKHCJEHHUsI XMMUYECKUX 3JIEMEHTOB B COeJUHEHHUSX
Pas3J/IMYHOTO COCTaBa; MPUHA/JIEXXHOCTb BeIEeCTB K OIpeAe/JéHHOMY KJaccy COeJUHEeHUH Mo
dopMynaM; BUJ XMMHUYECKOU CBSI3U (KOBaJIeHTHAsl, MOHHAs, MeTaJl/InyecKas) B HeOpraHU4YecKHx
COe/IMHEHUSX; 3apsj, UOHA MO XHMHYeCcKOW QopmyJie; XapakTep cCpeJbl B BOAHBIX pacTBOpax
HeopraHW4YeCcKUX COeJMHeHUH, TUIl KPUCTAJINYEeCKOHN pelléTKH KOHKPETHOI0 BELeCTBa;

5) packpbvieams cmuica [lepuoanyeckoro 3akoHa /l. U. MeHzesieeBa U AEMOHCTPUPOBAThH €ro
NOHMMAaHHe: OINUCHIBATh W XapaKTepHU3oBaThb TabauuHyl ¢opmy Ileproguyeckoll cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pasjiMyaTh MOHSATUS «TJaBHas noAarpynna (A-rpynmna)» U «no604Hast
noarpynmna (b-rpynma)», MaJjble U OGOJIbLIKE IEPHUOJIbl; COOTHOCUTH 0003HAYEeHHUs, KOTOpbIe
MMEITCS B INepUOAUYEcCKOM TabJsiule, C YUCAOBBIMU XapaKTepPUCTHKAMHU CTPOEHHUsI aTOMOB
XUMUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij, s/1pa, 06lee YUCI0 3JeKTPOHOB U pacnpe/ie/leHUe UX Mo
3JIEKTPOHHBIM CJIOSIM ); 0O'bSICHSTD 06I1e 3aKOHOMEePHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
CoeJMHEHUH B IpejiesiaXx MaJlblX NEPHUO/IOB U IVIaBHBIX MOATPYII C yY4ETOM CTPOEHHUS UX aTOMOB;

6) kaaccuguyuposams XUMUYECKUE 3JIEMEHTBI; HeOpPraHWUYeCcKHe BelleCTBa; XUMHUYecKue
peaknuy (0 YUCIy UM COCTABY YYaCTBYIOUIMX B PeaKIMH BeUIeCTB, MO TEIJIOBOMY 3 PeKTy, mo
M3MEHEHHIO CTelneHel OKUCAEeHUSI XUMUIeCKUX 3JIEMEHTOB);

7) xapakmepu3oeambs (OMUCHIBATH) 06LIME U cieliuUIeCKre XUMHUYeCKe CBOMCTBA MPOCTBIX U
CJIOKHBIX BEIECTB, MMO/[TBEPXK/Iasl ONKMCAaHWe MPUMEPAMH MOJIEKYJISPHBIX U UOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PeaKIUH;

8) cocmassimb ypaBHEHUS 3JEKTPOJUTUYECKOW AMCCOIUAIUM KHCJOT, IEeJ0Yed W COJIeH;
NOJIHble U COKpalléHHble ypaBHEHHs peakLMH HOHHOro oOMeHa; YpaBHEHHUS peaKLUH,
NO/ITBEPKJAIOIIUX CYIIIeCTBOBAHHE T€HETHUYECKOU CBSI3U MEX/1y BellleCTBAMU Pa3JIUYHbIX KJIaCCOB;

9) packpvigamv  CYujHOCMb OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX  peaklUi  IOCpesCTBOM
COCTaBJIEHUS 3JIEKTPOHHOTrO 6asaHca 3TUX peaKIui;

10) npozHo3uposams CBOMCTBA BelECTB B 3aBUCUMOCTH OT HX CTPOEHUS; BO3MOXKHOCTH
NpPOTEeKaHHS] XUMUUECKUX MTPeBpallleHUH B pa3JIMYHbIX YCIAOBUSAX;

11) 8bl4uCA9Mb OTHOCUTEBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIECTB; MacCOBYIO JI0JIIO
XUMHUUYECKOTro 3JjieMeHTa Mo ¢opMyJsie COeJUHEHHs; MAcCOBYH J[OJII0 BellecTBA B PacTBOPE;
NPOBOJIUTH PACYETHI 110 YPAaBHEHUIO XUMHUUECKON PeaKIuy;

12) cnedoeams npaBriaM ~ NOJb30BaHUS  XUMMHUYeCKOM  MNOCyZoW U J1abopaTOpPHBIM
060opyZ0BaHUEM, A TAKXKe MpaBUIaM 0OpalleHus € BELeCTBAMU B COOTBETCTBUU C UHCTPYKLUAMU
10 BBIIIOJTHEHHIO JIA60PaTOPHBIX XUMHUYECKUX OMBITOB M0 MOJIYYeHHIO0 U COOUPAHUI0 ra3006pa3HbIX
BelllecTB (AMMHUaKa U YTJIEKHUCJIOTO ra3a);

13) nposodumb peakiy, NOATBEPXKJAIOIIMe KavyeCTBEHHbIM COCTaB pa3/IMUHbIX BeIECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJOPHA-, OPOMHUA-, UOAUA-, KapOGoHaT-, docdaT-, CUIUKAT-,
cyJbdaT-, THAPOKCH/I-UOHbI, KATUOHbI aMMOHHUS U HOHbI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLHE
B BOJIHBIX pacTBOpPax HEOPTraHUYECKHUX BellleCTB;



14) npumeHsimb OCHOBHBIE OIlepallUM MBICJAUTEJbHON [JeATeJbHOCTH — aHa/lu3 U CHUHTES,
CpaBHeHMe, 006001eHHe, CUCTeMATU3al1Io0, BblsIBJleHUe NPUYMHHO-CJIe/ICTBEHHBIX CBA3eH — JIA
M3y4YeHUs CBOMCTB BeLeCTB U XUMHUYECKUX PeaKLUii; eCTeCTBEHHO-HAay4YHble MEeTO/bl I03HAHUS —
HabJII0/lIeHUe, U3MEPEHUE, MO/IeIMPOBaHUE, IKCIIEPUMEHT (peaibHbIM U MbICJIEHHBIN).




TEMATHUYECKOE IIJTAHUPOBAHHUE

8 KJIACC

HaumenoBanue pa3aesioB U TEM NPOorpaMmabl

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

BCEro | KOHTPOJIbHbIE | IPaKTHYeCKue
padoThI padoThI
Paznen 1. IlepBoHavyanbHble XUMHYECKHE TIOHATHS
1.1. |Xumusi — BakHasi 00JIaCTh €CTeCTBO3HAHHA M mnpakThyeckoii| 5 |0 1 https://resh.edu.ru
JesTeJbHOCTH YeJI0BeKa MynpTUMeIUAHBINA JIYCK,
npuioxenue K yueOnuky O.C.
["abpuensn Xumus 8 kiacc.
1.2. | BemecrBa 15 |1 0 https://resh.edu.ru
U XUMHYECKUe peakiuu MynsTUMEIUAHBIN JIVCK,
npuioxenue k yueonuky O.C.
["abpuensu Xumus § kiacc.
Hroro no paszneny 20
Paznen 2. Baxneiimne npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
2.1. | Bo3nyx. Kucaopon. IlonsiTue 06 okcuaax 5 0 1 https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/
POII ypokx Nell,12,15,16,23.
MynsTUMeIUHHBINA JIUCK,
npuioxenue Kk yuyeOnuky O.C.
I'abpuensn Xumusg 8 Kiacc.
bubnuoreka BUJICOYPOKOB



https://resh.edu.ru/
https://resh.edu.ru/

2.2. | Bogopon. 5 https://resh.edu.ru/subject/29/
IMoHsiTHE 0 KHCJIOTAX M COJIAX https://resh.edu.ru/subject/29/8/
2.3. | KoauyecTBeHHbIE OTHOIIEHUSI B XUMHH 4 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
2.4. | Boaga. PactBopsl. [ToHsiTHE 00 OCHOBaHHUSIX 5 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
2.5. | OcHOBHbBIE KJIACCHI Heopranuveckmux | 11 https://resh.edu.ru/subject/29/
CoeTMHEeHHi https://resh.edu.ru/subject/29/8/
Hroro mo pazneny 30
Paznen 3. llepuoguyeckuii 3aKO0H ) Ilepuoanueckas cucreMa XHMHYECKHUX 2JIEMEHTOB J. . MennaeieeBa.

CTpOCHHe aTOMOB. XUMH4YecKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE pPeaknumn

3.1. |Ilepuoamueckunii 3axkoH u Ilepuonmyeckasi cucreMa XUMHYECKHX 7 https://resh.edu.ru/subject/29/
snemenToB JI. U. MennesieeBa. CTpoeHue aToma https://resh.edu.ru/subject/29/8/

POIII ypox Ne25-28

3.2. | Xumnueckasi cBsi3b. OKHCJIHTETbHO-BOCCTAHOBUTEIbHbIE peaKIHI 8 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POIII ypok Ne29-34

Hroro no pazneny: 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KJIACC

HaunmenoBaHmue pa3xelioB U TEM NMIPOrpaMmmMbl

KoauuecTBO 4acoB

DJIEeKTPOHHbIE

o0pa3oBaTeIbHbIE PeCypChl

(undposbie)

BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIIuu
1.1. | IloBTOpEeHMe U YIIyOJIeHHe 3HAHMIT OCHOBHBIX pa3iesioBKypca| 5 |1 0 https://resh.edu.ru/subject/29/

8 kiacca https://resh.edu.ru/subject/29/9/
MynbTUMEAVMHBIA ~ JUCK, IPWIOKEHUE K
yueOHuky O.C. I'abpuensn Xumus 9 kiacc.

1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX PeaKiuii 4 |0 0 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
POII ypok Nel-4

1.3. | DaexkTponuTHYecKasi Aucconuanus. Xumuieckue peaknuu B | 11 |1 1 https://resh.edu.ru/subject/29/

pacTBopax https://resh.edu.ru/subject/29/9/

POII ypok Ne5-9

Hroro mo pazneny 20

Pasznen 2. HemeTa/liibl M UX COeAMHEHUS

2.1. | Odmas xapakrtepucruka xummuyeckux 3jementoB VIIA-| 5 |0 1 https://resh.edu.ru/subject/29/

rpynnsl. I'ajorennt

https://resh.edu.ru/subject/29/9/

POIHI ypok NelO




2.2. | O0mass XxapakTepucTHKAa XHMHYeCKHX »JjemeHToB VIA-| 5 https://resh.edu.ru/subject/29/
rpynmnbl. Cepa u eé coeTuHeHUsI https://resh.edu.ru/subject/29/9/
POHI ypok Nel1-13
2.3. | Odmasgs XapakTepucTHKAa XHMHYECKHX ?JjeMeHTOB VA-| 5 https://resh.edu.ru/subject/29/
rpynmbl. A30T, pocdop U UX COeTHHEHHUSI https://resh.edu.ru/subject/29/9/
POII ypok Nel4-16
2.4. | Oduiasg XapakTepHCTMKa XHMH4YecKHX JjementoB IVA-| 14 https://resh.edu.ru/subject/29/
rpyImbl. https://resh.edu.ru/subject/29/9/
Yriepoa M KpeMHUI U UX COeIHHEHUA POIII ypox Nel7-21
Hroro no pazneny 29
Pa3gen 3. MeTaJJILI M BX COeIUHEHUS
3.1. | Oburue cBoOiicTBA METAJLIIOB 4 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/
POIII ypok Ne22
3.2. | BaxkHeiilue MeTaNJIbl M MX COETMHEHUS 12 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
POIII ypox Ne23-27
Hroro mo pazueny: 16
Pasznen 4. Xumus u okpy:kamomas cpeaa
4.1. | BemmecTBa 1 MaTepPHAJIbI B KU3HH YeJI0BEKA 4 https://resh.edu.ru/subject/29/
Hroro no paszneny: 4
PeszepBHoe Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68










INIOYPOYHOE IIVTAHUPOBAHHE

8 KJIACC

Tema ypoka

KoaunuecTBO 9acoB

BCEro

KOHTPOJIbHbIE
padoThI

NpPaKTHYeCKHe
padoThI

Buasbl, popMbl KOHTPOIA

JlaTa

[Ipenmer xumuu. Ponp xumMun
B JKU3HU YEIIOBEKA.

0

0

YceTHBI 0npoc;

03.09

XuMHA B CUCTEME HAYK.
Meroas! T03HaHKS B XUMHH.

YcTHbIi onpoc;

06.09

3HAKOMCTBO C IpaBUJIAMHU
0€30MacHOCTH U MPUEMaMU
paboThI B XUMHYECKOM
naboparopun. [IpakTndeckas
pabota Ne 1 "IIpaBumna paboTs
B JIa0OPATOPUU U IPUEMBI
oOpariieHus ¢ 1abopaTOpHBIM
obopynoBaHueM".

VYceTHBII 0onpoc;
[TpakTuyeckas pabora;

10.09

Tena u BemecTna.
dusznyeckue CBOMCTBA
BEIIECTB. ArperaTHoe
COCTOSIHUE BEIIISCTB.

YeTHBI onpoc;
TectupoBanue;

13.09

YucTele BEMIECTBA U CMECH.
CriocoObl pa3ieneHus: cMeceil.

IInceMEHHBINM KOHTPOJIB;

17.09

[IpakTnueckass pabora No 2
"Paznenenne  cmeceir  (Ha

[IpakTuueckas pabora;

20.09




pUMEPe OYUCTKH IMOBapEHHOMN
conn)".

7. | ATombl 1 MoJekydbl. [IpocTeie [TucbMEeHHBIM KOHTPOJIB; 24.09
U CJIOKHBIE BEIIECTBA. YcTHBIM 01poc;

8. | Xumudeckue 3J1eMeHTHI. 3HAKH YcTHBIH onpoc; 27.09
(cUMBOJIBI) XUMHYECKHX XWMHAYECKUH JTUKTAHT;
AJIEMEHTOB.

9. | ATOMHO-MOJIEKYJISIPHOE VYceTHbIl onpoc; 01.10
ydyeHue. 3aKOH IIOCTOSIHCTBA
COCTaBa BEIIECTB.

10. | Xumuueckas popmyra. VYeTHbIl onpoc; 04.10
BanentHocTh aTOMOB
XUMHYECKHUX DJIEMEHTOB.

11. | CocraBnenue XUMHUYECKHUX [TucbMeHHBINM KOHTPOJIB; 08.10
dbopMynn 1O  BaJIEHTHOCTH.
Haxoxnenue BJIEHTHOCTH
XUMHUYECKUX JJIEMEHTOB TIO
dbopmyre.

12. | OTHOCHTETbHAS aTOMHast [TucbMeHHBINM KOHTPOJIB; 11.10
Macca. OTtHOcUTENbHAS YcTHBIN ompoc;
MOJIEKYJISIpHAsT Macca.

13. | Pemienue 3a1a4 Ha [TucbMEeHHBINM KOHTPOJIB; 15.10
BBIYHCIICHHE OTHOCHTEIBHOM
MOJIEKYJIAPHOM MacCChI

BCIICCTB.




14. | MaccoBas goias XUMAYECKOTO 0 YcTHbIH onpoc; 18.10
3JIEMEHTA B COSAMHEHUH.

15. | Penrenune 3a7a4 Ha 0 [TucbMEeHHBIM KOHTPOJIB; 22.10
BBIYMCIICHUE MAacCOBOM 0N
XUMHUYECKOTO JJIEMEHTa IO
dbopMyIie coeTMHEHUS

16. | dusnyeckue W XUMHYECKUE 0 [TucbMeHHBINM KOHTPOJIB; 25.10
SIBJICHUSA. XuMmuyeckast YcTHBIN ompoc;
peaKIus.

17. | llpusnaku u yCIIOBUS 0.5 YcTHBIN onpoc; 05.11
MPOTEKAHUS XUMHYECKHUX [TpakTuueckas pabora;
peakuuii. [IpakTnueckas
paboTtaNe 3 "[Ipu3Haku
XUMHUYECKUX peakiuii”.

18. | 3akoH  coxpaHEHHs  MaccChl 0 YcTHBIN onpoc; 08.11
Bewects. M.B. JlomoHOCOB —

YUYEHBIN-IHIUKIONEUCT.
19. | Xumuueckue ypaBHEHHUS. 0 ITuceMeHHBINH KOHTPOIIb; 12.11
VYeTHBIT onpoc;

20. | Tunel XMMHUYECKHX peaKIHii 0 YcTHBIN onpoc; 15.11
(coenuueHus, pa3ioKeHus, [IpakTuueckas paboTa;
3aMEIICHHS, OOMEHa).

21. | KontponbHas  pabora  Nel 0 KonTtponbHas padora; 19.11

"[IepBoHavyasibHBIE
XUMHAYECKUE TTOHATUSA".




22. | Bosmyx — cMmech Ta3oB. YcTHbIH onpoc; 22.11
CocraB Bo3ayxa.

23. | TemuoBoit ekt [TucbMEeHHBIM KOHTPOJIB; 26.11
XUMUYECKON peakuuu, YceTHBII 0onpoc;
MIOHATHE O TEPMOXMUMUYECKOM
yYpaBHEHHH, 9K30- u
SHIOTEPMHUYECKUX PEAKLHUIX.

24. | Kucnmopon — XUMHUECKHI YcTHbI onpoc;
3JIEMEHT U TPOCTOE BEIIECTBO.

O30H. HaxoxeHue kucinopoja
B Ipupone, (u3NUecKue Hu
XUMHUYECKHE CBOMCTBa
(peakiuu OKHUCTICHUS,
rOpeHue). [Tonstue 00
okcuaax. CrnocoObl MoTydyeHus
KHUCJIOpOAa B J1a0OpaTopuu U
MIPOMBIIIJICHHOCTH.
IIpuMeHeHue Kucnopoa.

25. | Ilpaktuueckass pabora Ne 4 [TpakTuyeckas pabora;
"[lonyuenne u cobupaHue
KHUCIOPOAa, M3Y4YEHHE  €ro
CBOMCTB".

26. | KpyroBopor  kucimopoma B YcTHBIN onpoc;

npuposae. TomnuBo (yroib u
MeTaH). 3arpsi3HeHHE BO31yXa,

CIOCOOBI ero
MPEAOTBpPALIEHUsA. Y CHJICHUE
MMapHUKOBOIO addekra,

pa3pyiieHne 030HOBOT'O CJIOSL.




27. | BameHTHOCTB. OKcunpl: [T1CbMEHHBIN KOHTPOJIb;
COCTaB, HOMEHKJIaTypa
(MexayHapoHas u
TpuBuanbHasg). CocraBiieHue
bopmyn OKCHJIOB o
BaJICHTHOCTH.

28. | Bomopon —  XUMHYECKHH VcTHBII OIIpPOC;

AJIEMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue B mpupone,
dusnyecKkue W XUMHYECKUE
CBOICTBa (Ha npuMmepe
B3aUMO/ICVCTBHUS c
HEMETaJUlaMM U OKCHUJaMU
METaJJIOB), IPUMEHEHHUE,
CHOCOOBI OTYUYEHUSI.

29. | [Ipaktuueckas pabora Ne 5 [IpakTuueckas pabora;
"[lonyuenne u cobupaHue
BOJIOpOJA,  HM3YYEHUE  €ro
CBOMCTB".

30. | Kucnotsr: COCTaB, [MucrmMeHHBbIH KOHTPOJIb;
Kiaccudukanus, YcrHbIi 0IIpOC;
HOMEHKJIATypa,  (u3ndecKue
cBoricTBa. THIUKATOPBHI.

31. | Comm: coctaB, HOMEHKIATypa. [MucbmeHHbII KOHTpOJIb;
CocraBnenue Gopmys cojiei. YcrHbIi Ompoc;

Ilonsarue 0
KpUCTAJUIOTHApATaX. 3HAYECHNE
coJIei.




32.

O060011IeHNEe u
cUCTeEMAaTH3a U 3HAHUN.

VYcerHbii
TectupoBanue;

OT1poC;

33.

KommmuectBo BemecTtsa. Moob.
MonsipHas macca.

YcTHBIN

OIIpOC;

34.

3akoH ABoraapo. MomisipHbIi
00BEM Ta30B.

VY cTHEIN

OT1poC;

35.

Pemenne 3aja4 Ha
B3aHMOCBS3b KOJIWYECTBA
BEllleCTBA, 00BEMA M MAacChl
ra3os. Pacuértnl o
XUMUYECKUM YPaBHEHUSM.

IIuceMeHHbBINR

KOHTpOJIb;

36.

Pacuérnl 10 XUMHWYECCKUM
ypaBHEHUSIM. [Ipumenenue
3aKoHa ABOTaJIpoO.

IIluceMeHHbBIN
YcTHBIN

KOHTPOJIb;
OTIpoC;

37.

Bopa: HaxoxxaeHue B mpupoJe,
¢usnueckue cpoiictBa. Poib
pacTBOpOB B IpPHUPOAE U B
XKW3HU yenoBeka. Kpyrosopor
BOJBI B IIPUPOZE. 3arps3HEHUE
NpUpoAHbIX BoA. OxpaHa
OUYHUCTKA IPUPOJIHBIX BOI.

YcTHBIN

OTIpoC;

38.

Boma  kak  pacTBOpUTEIb.
PactBopsI. PactBopumocTs
BelEeCTB B Boje. Hacklennsle
Y HEHAaCBIIIEHHBIE PAaCTBOPBI.
PactBopuMocTs  razoB u
JKHUIKOCTEN B BOJIE.

YcTHBIN

OI1pOC;




39.

Konnenrpanust pacTBOpOB.
MaccoBast 707 BeEIIeCTBA B
pactBope. Bwrumcimenus ¢
HCIIOJIB30BAHUEM IIOHATHUA
«MaccoBas 01 BEIECTBA B
pacTBope».

ITuceMeHHbIH

KOHTPOJIb,

40.

[Ipaktnueckas pabora Ne 6
"[IpuroroBiieHre pacTBOPOB C
ONpeaeIEHHOMN
KOHIICHTpalueun'".

IIpakTrueckas

pabora;

41.

AHann3 U CHUHTE3 — METOMBI
M3y4Y€HUs  COCTaBa  BOJBI.
XUMHUYECKHE CBOICTBA BOJEI
(peakiuu c METaJlJIaMH,
OKCHJIaMH METAaJLIOB u
HEMETaJLIOB)

IIluceMeHHbBIN

KOHTpOJIb;

42.

Knaccudukanus
HEOPTaHMYECKUX COCIUHCHUH.
OKcuasl: COCTaB,
kinaccudukanusi  (OCHOBHBIE,
KHCJIOTHBIC, am(poTepHbIe,
Hecosieo0paszylomme),
HOMEHKJIaTypa
(MexayHapoHas u
TpuBuanbHas). [lomyuenue u
XUMHYECKHE CBOMCTBA
KHCJIOTHBIX U OCHOBHBIX
OKCHJIOB.

[ InceMeHHbBIN
YcTHBIN

KOHTPOJIb,
OIIpOC;




43. | OcHoBaHU4: COCTaB, IInceMeHHBIN KOHTPOJIb;
Knaccuukanus, VYcTHbii OI1poc;
HOMEHKJIaTypa
(MexmyHapoiHas u
TpUBHAIIbHAS), (U3HYECKUE H
XUMHYECKHE CBOMCTBA,

CIOCOOBI OTYYEHUSI.

44. | AmdorepHbie  OKCHUABI U [IncemenHsbIi KOHTpOJIb;
TUAPOKCH]IBI, UX CBOICTBA U VYcrubiit OIpoc;
MIOJIy4YEHHUE.

45. | Kucnotsr: COCTaB, [IncemenHsbIi KOHTpOJIb;
KJaccupuKanus, VYcrubiit OIpoc;
HOMEHKJIATypa,  (U3UUECKUe
CBOMCTBA.

46. | Kucnotst: XUMHYECKHE [InceMeHHBIM KOHTpOJIb;
CBOICTBA, CIOCOObI YcrHbii OTIPOC;
MOJIy4eHHUsA. PA aKTUBHOCTH
METaJIJIOB.

47. | Comn (cpennue): [TuceMeHHBIH KOHTPOJIb;
HOMEHKJIaTypa, Coco0bI YcrHbIl 0IIpOoC;
MOJIy4EHHUs, B3auUMOJeICTBHE
coJjieit C METaJlJIaMH,

KHCIIOTaMH{,  LIEJIOYaMU |
COJISIMHU.
48. | BerunciieHuss 1Mo ypaBHCHHSIM [TuceMenHbI KOHTPOJIb;

XUMHYECKON pEeaKIuu.




49.

I'eHeTnveckass CBSI3b  MEXKAY
KJaccaMu HEOPraHUYEeCKUX
COETUHEHUH.

ITuceMeHHbIH

KOHTPOJIb,

50.

[Ipaktuyeckas pabora Ne 7
Pemenue axcriepuMeHTaIbHBIX
3a7a4 1m0 Teme "OCHOBHBIC
KJIacChl HEOPraHUYECKHUX
coeanHeHn".

[IpakTnueckas

pabora;

51.

Ypok 00001IeHUS u
CHCTEMaTH3aIlUY 3HAHHH.

YcrHbIit
TectupoBanue;

OTIpOC;

52.

Konrponbuast  pabora  Ne2
"Baxkneiimue mnpeacTaBUTENN
HEOpPraHUYECKUX BEIecTB".

Kontposnbnas

pabora;

53.

Crpoenue artomoB. CocrtaB
aTOMHBIX  simep.  M3oTomBl.
DNEeKTPOHBI. duznueckuit
CMBIC TIOPSAKOBOTO HOMEpa
JIIEMEHTA.

TIuceMeHHbBIR
YcTHBIN

KOHTPOJIb;
OTIpoC;

54,

[leppuonnueckuid  3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX 3nemeHToB JI.W.
Menpeneena. [Tepuonpl,
TPYIIIIbI, MOJArPYIIBL.
DU3NYECKUI CMBICII HOMEPOB
MEepUOJIa U TPYIIIHL.

YcTHBIN

OTIpoC;

55.

Crpoenue AEKTPOHHBIX
o0oJyiouek atomMoB mepBbIx 20

IInceMeHHbBIN

KOHTPOJIb;




XUMHUYECKUX 3JIEMEHTOB
MIEPUOINYECKOMN CHCTEMBI
. . Menpeneena.

56.

XapaKkTepUCTUKA XUMHUYECKOTO
3JIEMEHTA I10 €r0 MOJI0XKEHHIO B
[IEPUOIUYECKON CUCTEME
. . Menneneena.

IIuceMeHHbBINA
VY cTHEIN

KOHTpOJIb;
OIIpOC;

57,

3HaueHue  MEepUOJUYECKOTrO
3aKOHA W IIEPUOJNYECKOU
CUCTEMBI XUMHYECKHUX
JJIEMEHTOB  JUI  pa3BUTHUA
HayKu u IIPaKTUKH.
. 1. MenneneeB — y4€HBIN,
NeAaror ¥ rpakJaHuH.

VY cTHEBIN
CooOiienue;

OTIpoC;

58.

Ypok 00001eHus u
CHCTEMaTH3aIny 3HAaHUH.

YcrHbIl
TectupoBanue;

OTIpoC;

59.

KonrponsHas  paGora  Ne3
"l[lepuognveckuii  3aKOH |
[Tepuonnueckas cucrema /1. U.
Menneneena. Crtpoenue
aToma".

KoHnTponbHas

pabora;

60.

DJIEKTPOOTPHULIATENBHOCTh
aTOMOB XUMUYECKHUX
3JIEMEHTOB. Xumuyeckas
CBsA3b: KOBAJICHTHAA IIOJIApHAaA
Y KOBAJICHTHAs HETIOJsIpHAsL.

TluceMeHHbIA
YcTHBIN

KOHTPOJIb;
OI1pOC;




61. | [IpomexxyTouHasi arTecTaims. KontposnbHas pabora;
BIIP/KonTponsHas pabora. BIIP;

62. | MoHHas cBs3b. [TuceMeHHBIM KOHTpOJIb;

YcrHbiit OIpoc;

63. | MeTtaymnaeckast CBsI3b. YcTHBIN OTIpoC;

64. | BajeHTHOCTP W CTCIICHb IIucemeHHBIN KOHTPOJIb;
OKMCJICHHUS. YcrHbIit OIIPOC;

65. | TpeHUpOBOYHBIC YNPAKHEHHUS [TucbmenHbII KOHTpOJIb;
0  BBIYMCIICHUK  CTENICHU YcrHbIi OIIpPOC;
OKHUCIICHUS  DJIEMEHTOB B
COCIMHECHUSIX.

66. | OkucIuTENbHO- [TucbmenHbII KOHTpOJIb;
BOCCTAHOBHUTEJIBHBIE PEAKIINU YcrHbIit OIIPOC;
(OBP). Ilporueccel okucieHus
u BOCCTaHOBJICHMUSI.

Oxkucnurenu u
BOCCTAHOBUTEIH.

67. | CocraBieHue ypaBHEHUH [TuceMenHbI KOHTPOJIb;
OKUCJIUTEIbHO- YcrHbI OIIpOC;
BOCCTAHOBUTEJIbHBIX PEAKIINI
U CXEM DJICKTPOHHOT0 OanaHca.

68. | Ypok Ppa3BHUBAIOILIETO IIncemenHbIi KOHTPOJIb;
KOHTpOJIA 3HaHUU. XUMHS B VYcerHbII OIIpOC;

JIECTBUH.




OBIIEE KOJIMYECTBO YACOB 68 |4
I10 ITPOIT'PAMME

6.5

9 KJIACC KAJIEHAAPHO - TEMATHUYECKOE IIJTAHUPOBAHUE

Tema ypoka KoimmuecTBo yacoB Buasl, (popmbl
KOHTPOJIA
BCero KOHTPOJIbHbIE | MIPAKTHYeCKHe Jarta
padoThI padoThI
. Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKIX BEIIECTB 1 0 0 YcTHBIH onpoc; 03.09
(MeXmyHapoIHAs U TPUBUAJILHAS).
). [Mepuonnuecknii 3akoH. [lepnomudeckas cucreMa XUMHUECKUX 1 0 0 YcTHBIH onpoc; 06.09
anemeHToB J. 1. MenneneeBa. CTpoeHue aToMOB.
3. | 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XUMHUECKUX JIEMEHTOB 1 0 0 YcTHBIN o1poc; 10.09
MEPBBIX TPEX MEPUOJIOB, KaJHsI, KaJTbIIU M UX COSTUHEHHIA B
COOTBETCTBHH C TOJ0KEHHUEM B IEPUOANYECKON CUCTEME U
CTPOCHHEM aTOMOB.
1. XHMHYECKHE CBOWCTBA BEUIECTB, OTHOCALINXCS K Pa3IM4YHbIM 1 0 0 [TuceMEeHHBIN KOHTPOIIb; 13.09
KJIaccaM HEOPraHMYECKUX COEAMHEHUH, UX TeHETHUECKas! CBSI3b.
. CtpoeHue BeniecTBa: BUJIbl XUMHUUECKOU CBSI3U. THUIIBI 1 0 0 [TucbMeHHBI KOHTPOJIb; 17.09
KPUCTAUTHIECKUX PEIIETOK, 3aBUCIMOCTh CBOMCTB BEIIECTBA OT
TUIIA KPUCTAIUIMYECKON PEIIETKH.
5. CrapToBBIii (BXOHON) KOHTPOJIB. 1 1 0 KontponpHas padora; 20.09




Knaccudukanus XuMHUYECKUX peakluil o pa3IuyHbIM
IIpU3HaKaM (10 YUCIIy U COCTaBY y4acTBYIOLIUX B peakLUu
BELIECTB, 10 TEIJIOBOMY P QEKTY, 10 USMEHEHHIO CTETIEHEeH
OKHCJICHUS XUMUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH,
TEPMOXMMHUYECKNE YPABHEHUSI.

[T1CbMEHHBIN KOHTPOJIb;
YceTHBII 01IpoC;

24.09

ITonstue o CKOpPOCTH XUMHYECKOH PCaKInu. ITonstue o
TOMOT'CHHBIX U I'CTCPOTCHHBIX PCAKIIUAX. q)aKTOpI)I, BJIMAOIIUC
Ha CKOpPOCTb XHMHYCSCKOM pCaKIuu.

ITuceMeHHBIN KOHTPOIIB;
VYerHbIM onpoc;

27.09

ITonsATHe 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [Iorarue o xumuaeckoMm paBHOBecuH. DaKTOPHI,
BIIMSIOUINE HA CMEIIEHNE XUMUUYECKOTO PABHOBECHS.

[TuceMeHHBIN KOHTPOJID;

01.10

MexaHu3M OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA
(97IeKTPOHHBIN 0aTaHC OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOMN
peakuun).

[TuceMeHHBIN KOHTPOJID;

04.10

TeopI/m BHCKTpOHHTquCKOﬁ AUCCoHranuu. BJ'ICKTpOJ'II/ITBI u
HEBJICKTPOJIHUTEI. KaTI/IOHI)I, aHHUOHBI. MeXaHu3M JUCCoranmn
BCIICCTB C pa3JINYHbIMU BUIAMU XUMHYECKOM CBS3H.

IIrucbMEHHBINM KOHTPOJIB;
VYerHbIN onpoc;

08.10

Crenenp aucconuanyy. CUIbHBIE U CJIa0ble JIEKTPOJIUTHI.

VYerHbIN onpoc;

11.10

Peakiiun noHHOTrO 0OMEHa, ycloBHs UX npoTtekaHus. MlonHsle
YPaBHEHUS PEAKIIUM.

IIrucbMEHHBINM KOHTPOJIB;

15.10

XWMHYECKHE CBOMCTBA KHUCIIOT B CBETE MPEACTABICHUI 00
AJIEKTPOJIUTAYECKON JUCCOIUALINH.

IIncbMeHHBIM KOHTPOJIB;

18.10

XUMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE MPECTaBICHUN 00
BJIEKTPOJIUTAYECKON AUCCOIUALINH.

IIrnceMEHHBINM KOHTPOJIB;

22.10




XHWMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00
3IEKTPOJIUTUYECKON JUCCOLIMALINH.

[T1CbMEHHBIN KOHTPOJIb;

25.10

[TonsiTue 0 rUAPOIN3E COJEH.

YcTHbI onpoc;

05.11

KauecTtBeHHbIE PCaKu Ha KATUOHBI 1 AaHHOHBI.

IIncbMeEHHBINM KOHTPOJIB;

08.11

[pakTrueckas padora Nel. Pemenne skcnepuMeHTaIbHBIX 3a/1a4
1o TeMe "DIIeKTPOIMTHIECKasl Jucconnanus’.

[TpakTuueckas pabora;

Kontponbnas padota Nel "Ilepuognueckuii 3aKoH U
[Tepuonuueckas cucrema [1. 1. Menneneea. CtpoeHnue atoma'.

Konrtponbnas padora;

OO6mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHHUS
aTOMOB ATHX 3JICMEHTOB, XapaKTePHbIC JIJIsl HUX CTEIICHU
okucienus. CTpoeHre U PU3NICCKUE CBOWCTBA TIPOCTHIX

BEIIECTB — TaJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpe

xJiopa (B3aMMOJICHCTBHE C METAJNIaMH, HEMETaJJIaMH,
HIETTOYaMHu).

IInceMeHHBINM KOHTPOJIB;
YcTHBIN OIpoC;

XJ'IOpOBOI[OpOI[. ConsHas KHUCJI0Ta, XUMHWYCCKHEC CBOP’ICTBa,
IMOJIYUYCHHUEC, IPUMCHCHUC. KauecTBennas pcaKkuug Ha XJIOPUId-
HMOHBI.

IIrucbMEHHBINM KOHTPOJIB;
VYerHbIN onpoc;

PU3NOIIOrNYECKOe IEUCTBUE XII0pa U XJIOPOBOAOPOA HA
OpraHu3M 4esioBeKa. BaxkHelie XJI0puabl U UX HaX0KICHUE B
MIPUPOJE.

Y CTHBIN 0IIpoc;

[Ipaktudeckas padora Ne 2. PemeHue skcepuMeHTaIbHBIX
3aga4d no teme "[loarpynma ragoreHon".

[TpakTuyeckas pabora;

Pemenue 3aga4 Ha BEIYKMCICHHS IO YpaBHCHHUAM XUMUYICCKUX
peaKHHﬁ, €CJIM OAWH pCAarcHT 1aH B HU30BITKE.

IIrncbMEHHBINM KOHTPOJIB;




O6m1as xapaktepuctuka 35eMeHToB VIA-rpynmbel. OcoOGeHHOCTH
CTPOEHHUS AaTOMOB ATUX 3JIEMEHTOB, XapaKTEPHBIE JIs1 HUX
ctenienu okucieHus. Ctpoenue u Gu3nyecKue CBOMCTBa
MPOCTHIX BEIIECTB - KUCIOPOA U CEPbl. AJUIOTPOITHBIE
MOU(UKAIIHI KUCIOPOAA U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUI B PUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpe/ibl COETMHEHUSMU CEPbI
(KUCTIOTHBIE JOXK/IH, 3arPsI3HEHNUE BO3/1yXa U BOJIOEMOB),
CIOCOOBI €ro MPe0TBPAIICHHUS.

[T1CbMEHHBIN KOHTPOJIb;
YceTHBII 01IpoC;

CepoBonopoi, cTpoeHue, GU3NIeCKue 1 XUMHYECKIE CBOMCTBA.

IIncbMeEHHBINM KOHTPOJIB;
YCTHBIN OIIpoC;

OKCI/IIII)I CCPBI KaK NPCACTABUTCIN KUCIOTHBIX OKCHUIO0B.
CepHI/ICTaﬂ KHCJIOTA.

IInceMeHHBINM KOHTPOJIB;
YCTHBIN OIIpoC;

Cepnas kucnota, pusndeckre 1 XMMHUYECKHe CBOMCTBa (001Iue
KaK MpeJICTaBUTEIN KJlacca KUCIIOT U cnenuduyeckue),
npuMmenenne. Cosu cepHOI KUCIIOThI, KAUECTBEHHAsl PeakIus Ha
Cyab(aT-HuoH.

IIncbMeHHBINM KOHTPOJIB;
Y CTHBIN 0IIpoc;

XUMHUYECKUE PEAKIMH, JIEKALUE B OCHOBE MPOMBIIIEHHOTO
crioco0a MoJIy4eHHsI CEpHOM KUCIOTHI. Pemenne 3a1au Ha
HaxO0’JIEHUE MAacCCOBOM J0JIM BBIXOJa IPOIYKTA PEAKIIUH.

IIrucbMEHHBINM KOHTPOJIB;

O61mas xapakTepucTuka 3J1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH
CTPOEHMSI ATOMOB 3TUX JJIEMEHTOB, XapAKTEPHBIE ISl HUX
CTETNeHH OKUCIIEHUSI. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
(dbu3uYecKre U XUMHUIEeCKue cBoiicTBa. KpyroBopor a3ora B

IIPUPOJIE.

IInceMeHHBIM KOHTPOJIB;
Y CTHBIN 01Ipoc;




AMMI/IaK, €ro (1)I/IBI/I‘IGCKI/IC 1 XUMHWYECKUEC CBOfICTBa, IMOJIY4YCHHUC
1 NPpUMCHCHUC. Comu AMMOHHA, UX (bPISI/I‘-IeCKI/IC 1 XUMHWYCCKHEC
CBOfICTBa, IIPUMEHCHUC. KauectBennas PE€aKus Ha HOHBI

[T1CbMEHHBIN KOHTPOJIb;
YceTHBII 01IpoC;

AMMOHHMSI.
3. | Ilpaktmueckas padota Ne3. [TosryyeHue ammuaka, U3y4eHHUE €ro [TpakTrueckas pabdoTa;
CBOMCTB.
4. A3oTHas KucioTa, €€ GU3nIecKkue 1 XMMUYECKUE CBOMCTBA VYeTHbII 0npoc;
(oOmIuMe Kak mpeacTaBUTENs Kilacca KHCIIOT U CIEIU(DUISCKHE).
Hurpartsr.
5. Hcnonp30BaHne HUTPATOB U COJIEH AaMMOHUS B KAYECTBE VYcerHbIM 0npoc;
MUHEPATBHBIX YI00peHHd. XUMUYECKOE 3arps3HEHHE Coobuenue;
OKPY>KaIOIIEeH Cpeibl COEAMHEHUSIMU a30Ta (KUCIOTHBIC JTOXKIHU,
3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB).
6. | Docdop, amnorponHsie Moaudukanuu pochopa, pusnueckue u ITuceMeHHBINH KOHTPOIIb;
XMMHYECKHE CBOMCTBA. YcTHBIN onpoc;
1. Oxcun pochopa(V) u pochopnas kucnora, pusnueckue u [TuceMeHHBINH KOHTPOJIb;
XMMHYECKHE CBOMCTBA, oslyueHne. KauecTBeHHas peakuus Ha YcTHBIN o1poc;
¢dochar-nonsl. McnonszoBanue gocdaros B kayecTne
MUHEpaJIbHBIX YA0OpeHHid. 3arps3HeHre MPUPOTHBIX BOJTOEMOB
dbocdharamu
8. VYrnepon, auioTponHble Mo (UKAIIMK, PACTIPOCTPAHEHHE B [TuceMeHHBINH KOHTPOJIb;
npupoze, Gpu3ndeckue 1 XUMHYECKUe CBOicTBa. Aicopouusi. YcTHBIN o1poc;
KpyroBopoT yriepozaa B npupoze.
9. Oxkcunspl yraeposa, ux pusndeckre U XMMHUYECKHUe CBOMCTBA, YcTHBIN onpoc;

(bu3HnoNIorNYecKoe IelCTBHE Ha KUBBIE OPTaHU3MBI, OTYUYCHHE
Y TIpUMEHEHNe. DKOJIOTHUECKHUE TIPOOJIEMBI, CBSI3aHHBIE C




okcuzioM yriepona(lV); rumore3a ri00abHOTO MOTEIUICHUS
KJIMMAaTa; MapHUKOBBIHA d((HEKT.

VYronbHas KUCIIOTA U €€ COJU, NX (PU3UIECKUE H XUMUYCCKHE
CBOWCTBa, TIOJTydeHHE U MpuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-HOHKI. Mcnonb30BaHue KapOOHATOB B OBITY,
MEIHIIHE, TPOMBIIIJICHHOCTH, CEJTLCKOM XO35HCTBE.

[T1CbMEHHBIN KOHTPOJIb;
YceTHBII 01IpoC;

[IpaxTuueckas padbora Ne4. [lonydyeHue yriaekuciaoro rasa.
KayecTBeHHast peakiiyst Ha KapOOHAT-UOH.

[TpakTuyeckas pabora;

HepBOHa‘{aﬂbHHe MOHATHS 00 OpPraHN4YCCKHX BCIICCTBAX KaK O
COCIMHCHUAX yTIJICpoaa: 0COOEHHOCTH COCTaBa U CTPOCHUA.

YCTHBIN OIIpoC;

[TonsiTHE 0 OMOIOTMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, OeIKax,
yrieBoaax. MarepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHUN.

VYerHbIM onpoc;
CooOuienue;

KpCMHHﬁ, €ro (I)I/I3I/I"ICCKI/Ie 1 XUMHWYCCKHUC CBOﬁCTBa, MMOJIYUCHHUC
N MPUMCHCHUC B DJICKTPOHUKE. COGI[I/IHGHI/I?[ KpEMHHA B

MIPUPO/IE.

IIrucbMeEHHBINM KOHTPOJIB;
VYerHbIN onpoc;

O6mue npencrasnenus 06 okcuae kpeMuus(IV) u kpemHueBoi
kuciore. CHIMKATBI, UX UCTIOJB30BaHUE B OBITY, ME/IUIIMHE,
MPOMBIIIJICHHOCTH.

Y CTHBIN 0IIpoc;
Coobenue;

Bakneiimme cTpouTenbHbIE MaTepPHAIIbl: KEpAMUKa, CTEKJIO,
IIEMEHT, OETOH, kKene300eToH. [Ipobaembr 6e30macHOro
MCIOJIb30BAaHUS CTPOUTENLHBIX MATEPHUAJIOB B MOBCEAHEBHON
JKNU3HU.

Y CTHBIN 0IIpoc;
Coo01enue;

[IpakTtruueckas pabota Ne 5. Pemienne sxkcriepuMeHTATBHBIX
3a7a4 0o TeMe "BajkHelIIne HeMeTaIbl U UX COEINHEHNS .

[IpakTuueckas pabora;




O00011eHrEe U cUCTEMAaTU3aLNs 3HAHUI.

YcTHbI onpoc;
TectupoBanue;

KonrtponsHas padora No2 "Hemeransl 1 UX coeuHEHH".

Konrponbnas pabora;

O61ua;1 XapaKTCPUCTHKA XUMHUYCCKUX DJIEMCHTOB — MCTAJLJIOB
Ha OCHOBaHHMH HX ITOJIOKCHUS B Hepnozmqecxoﬁ CHUCTCEMCE
XUMHNYCCKHUX OJICMCHTOB I[ H. Menaeneena u CTPOCHHUA aTOMOB.
CTpOCHI/IC METaJUIOB. MeTaumnyueckas CBI3b U METaJlJInIeCKast
KpUCTAJLUIMICCKasd peméTKa.

YcTHbI onpoc;

DIEKTPOXUMHYECKUNA Psi/i HANPSKEHUH MeTalioB. Ou3ndyeckue
Y XUMUYECKHEe CBOMCTBA MeTasuioB. OO0IIMe CIOCOOBI MOTyYeHUs
METaJUIOB.

ITuceMeHHBINH KOHTPOIIb;
VYeTHbIM onpoc;

[ToHsATHE O KOPPO3UU METAIIIOB U OCHOBHBIC CIIOCOOBI 3aIUTHI
OT KOPPO3HH.

Y CTHBIN 0IIpoc;
Coobmenue;

Cnnagsl (cTalib, 4yT'yH, JIOpaTIOMUHUI, OpOH3a), UX
IPUMEHEHHE B ObITY M IPOMBIIIJICHHOCTH.

VYerHbIN onpoc;
CooO01ieHus;

[Ilenounsie MeTaiubl. [1on0xeHNE B MEPUOIUYECKON CUCTEME
xumuueckux snemeHToB Jl. . MenzeneeBa, cTpoeHUE aTOMOB.
Haxoxnenue B npupone. Pu3nueckue 1 XMUMHYECKHE CBOMCTBA

(Ha mpuMmepe HaTpus U Kanus). OKCUIBI U THAPOKCUABI HATPUS U
kanud. [I[puMeHeHne menoYHbpIX METauIOB U UX COCTMHEHHM.

IIncbMeHHBINM KOHTPOJIB;
Y CTHBIN 0IIpoc;

[[{erouHO3EMENBbHBIE METAJUIBI MArHUM U KaJIbLIUNA, CTPOCHHE
aToMoB. [lonoxeHune B nepuoInyeckoi CUCTEME XUMUYECKUX
anemenToB J[. 1. MenneneeBa. Haxoxnenue B mpupoae.

[IncbMeHHBINM KOHTPOJIB;
Y CTHBIN 01Ipoc;




dusnueckre U XUMHUYECKUE CBOMCTBA. Baxkuele coeTuHeHNA
KaJIbLUS (OKCHJI, TUAPOKCHU/I, COJIN).

Pemenue 3a1a4y Ha BEIYMCTICHUS 10 YPABHEHUSM XUMUYECKUX
peaxIuii, ecliu OJIMH U3 PEarcHTOB JaH B U30BITKE WIIA COJICPIKUT
PUMECH; MacCOBOM JOJIH BBIXOJA MPOAYKTA PEAKIIHH.

[T1CbMEHHBIN KOHTPOJIb;

XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

YcTHbI onpoc;

BI)I‘-II/ICJICHI/IFI 110 ypaBHeHI/ISIM XUMHUYCCKHUX peaKHHﬁ, €CJIn OIUH
W3 pEarcHTOB JIaH B BUJIC BOJIHOTO PAacTBOPa C U3BECTHOM
MacCOBOH JOJIEH.

IInceMeHHBIM KOHTPOJIB;

[IpaxTuueckas padora Ne6. JKEcTKOCTh BOJIbI U METO/IbI €€
yCTpaHEHusl.

[TpakTuyeckas pabora;

Amomunuii. [lonoxenue B NIEpUOIUIECKON CUCTEME
xumuueckux snemenTos . . MenzeneeBa, ctpoeHue atoma.
Haxoxnenune B npupone. Pu3nueckue 1 XMUMHYECKUE CBOMCTBA.
AMpoTepHbIe CBOICTBAa OKCHJIA U THJIPOKCHA.

IInceMeHHBINM KOHTPOJIB;
Y CTHBIN 0IIpoc;

ITpomesxytounas arrecrauus. BIIP/KonrponbHas pabora.

KonrtponbHas pabora;
BIIP;

Kenezo. [TonoxeHue B nepuoInYECKON CUCTEME XUMUYECKUX
sneMmeHnToB /I. 1. Menaeneena, ctpoenne atoma. HaxoxaeHue B
npupoje. duznyeckue U XUMUYECKHUE CBOMCTBA.

IIrucbMEHHBINM KOHTPOJIB;
YcTHBIN onpoc;

Oxcunsl, runpokcuasl u conu xenesa(ll) u sxeneza(Ill).

IIncbMEHHBINM KOHTPOJIB;

[IpakTudeckas padora Ne 7. Pemenue skcnepuMeHTaIbHBIX
3aga4 0o TeMe "BajxHeHIIne MeTaIbl U UX COEAUHEHNT" .

[TpakTuyeckas pabora;




5. HoBele maTepuaiibl 1 TexHonoruu. BemecTsa u Matepuaisl B 1 YcTHBI onpoc;
IIOBCEHEBHOM KU3HHU 4YeJIOBEKa. XUMUS U 310POBbE. Coobuenue;
be3onacHoe UCIOIb30BAHKE BEIIECTB U XUMUUYECKUX PEAKLIM B
ObITY.
6. | IlpupoHbie HCTOYHUKHU YTIEBOJOPOAOB (Yrojb, IPUPOAHBIH Ta3, 1 YcTHBI onpoc;
HE(PTH) IPOAYKTHI UX EPEepadOTKHU, UX POJIb B OBITY U Coobuenue;
MPOMBILIIEHHOCTH.
7. OCHOBBI 3KO0JIOTMYECKON IPaMOTHOCTH. XUMHUYECKOE 1 YcTHBIN OIpoC;
3arpsAA3HEHUE OKPYIKAIOLIEH CPeAbl, IPENEIBHO AOITYCTUMAs CooOuienue;
koHIeHTpanus Bemects - [1/1K). Ponb xumum B permenun
HKOJIOTUYECKUX MTPOOIIEM.
8. [ToBTOpenue Temsl "['eHeTHUECKAS CBSA3H MEXY METANIAMU U 1 [T1CbMEHHBIN KOHTPOJIb;
HeMeTaiamu'.
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 7
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