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HOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMHH Ha YPOBHE OCHOBHOT'O 00II€r0 00pa3oBaHUs COCTaBIEHA Ha
OCHOBE TpeOOBAaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTENbHOM MpPOrpaMMbl
OCHOBHOTO 001ero oopaszoBanus, npeacraBieHHbIX B ®I'OC OO0, a takxke Ha OCHOBE
benepanbHOl pabodeil mporpaMMbl BOCIUTAHUSA U ¢ YUYETOM KOHIEIMINH MPENoJaBaHUs
ydeOHOro mpeameTa «XuMHUsS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoin
Denepanuu.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMWS»

[IporpamMmma o XxumMuu Aa€T MpeAcTaBICHUE O LEIIX, OOIIei cTpaTeruu 00ydeHus,
BOCIIUTAHMS M Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMHU yueOHOTO peIMeTa, YCTaHABIUBAET
o0s3aTeNlbHOE TMPEMETHOE COJAepKaHHe, MPEeAyCMaTpPUBAET paclpeiesicHHe €ero Io
KJIaccaM M CTPYKTYPUPOBAHUE IO pa3jieiaM U TeMaM MPOrpaMMbl IO XUMUHU, ONIPEACIISIET
KOJIMYECTBEHHbIE W KA4YE€CTBEHHBIC XapaKTEPUCTUKH COJAEPKAHHS, PEKOMEHIYEMYIO
MOCIIEZIOBATENILHOCTh U3YyYEHUSI XUMUU C YIETOM MEXKIPEIMETHBIX i BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKH YYEOHOro TMpoIllecca, BO3PACTHBIX OCOOCHHOCTEH OOydJarouuxcs,
onpezeNseT BO3MOXXHOCTU MpeaMeTa JUisl pealu3alui TpeOoBaHUN K pe3yjbTaTam
OCBOCHHS OCHOBHOM 00pa30BaTeNbHON MNpOrpaMMbl HAa YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, a Takke TpeOOBaHUI K pe3yiapTaTaM OOY4YeHHS XMMHHU Ha YPOBHE Iieliei
W3y4YeHUs TMpeaMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIHHOW JEATEIbHOCTU
00y4aroIerocst Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUS.

3HaHME XUMHH CIYXUT OCHOBOW i  (GOPMUPOBAHUS  MHPOBO33PEHUS
00y4aroIerocsi, €ro MpeacTaBIeHU O MaTepHaIbHOM E€JUHCTBE MHpA, BaXHYIO POJb
UrparoT GopMUpyemMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAICHUSIX SHEPTUU U 00
HBOJIIOIMK BEHIECTB B MPHUPOJIE, O MyTIX PEHICHHs TII00aTbHBIX MPOOIEM YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CBIPbEBOM, JHEPreTHUYECKOM, MHUIIEBOM M HKOJOTMYECKOU
0€30MacHOCTH, MPOOIIEM 3PABOOXPAHEHUS.

N3yueHne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH il camMopas3BUTHS U (HOPMUPOBAHUS
KYJBTYPBI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMUPOBAHHME MBILUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOydJarImuxcsi,  HAaBBIKOB WX  CAMOCTOSITENIbHONW  yueOHOW  J1eATeIbHOCTH,
AKCIIEPUMEHTAIIBHBIX U UCCIIEIOBATEIHCKUX YMEHUN, HEOOXOJUMBIX KaK B TIOBCETHEBHOMN
JKU3HH, TaK U B TPOGECCUOHATILHOMN eI TEIbHOCTH;

3HaKOMHUT CO CIIeNU(PUKON HAYIHOTO MBIIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIA/la HAa €JMHCTBO MPUPOABI M YEIOBEKa, SABISIETCS OTBETCTBEHHBIM JTalloM B
(GbopMHpPOBaHUH €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00YyYaroIInXcs;

croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUSI K €CTECTBEHHO--HAYYHBIM
3HAHUSM, K TIPUPOJIE, K YEIIOBEKY, BHOCHT CBOHM BKJIQJ B AKOJIOTHYECKOE 0Opa3zoBaHUE
00yyJaromuxcs.

JlanHple HampaBjieHUST B OOYYCHHMM XHUMHH OOECIEYMBAIOTCS Ccrenudukoin
coJiep>KaHusl Y4eOHOTO IMPEeMETa, KOTOPBIN SBISETCS NEAarornuecku aJanTHPOBAHHBIM
oTpakeHreM 0a30BOM HAYKU XMMHH Ha OTPEICIIEHHOM JTare e€ pa3BUTHA.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHUS OPUEHTHPOBAH Ha
OCBOCHHE OOYUYaIOUIMMHUCA CHCTEMBbl TIEPBOHAYAIBHBIX TMOHATHH XHMHH, OCHOB
HEOPraHUYECKOM XMMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUNA OPraHHUYECKOM
XUMUHU.



CtpykTypa cojaepKaHus MporpamMMbl MO XUMUU CcHOpMHUpPOBaHA Ha OCHOBE
CUCTEMHOI0 nojxoJ1a K €€ usydenutro. ConepkaHue CKIaaAbIBa€TCA U3 CUCTEMBI TOHATUI
0 XMMHYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBI IIOHATUA O XUMUYECKOHN peakuuu. O6e
3THU CUCTEMBI CTPYKTYPHO OpPraHW30BaHbl MO MPUHILUIY IOCIEAOBATEIBHOTO Pa3BUTHS
3HAaHUI HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUM PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axoHa /[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOH CBSI3U;

— IPECTaBICHUIN 00 3JIEKTPOJUTUUECKON TUCCOLMAIIMY BEILIECTB B PaCTBOpax.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJTYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIENOBATEIIBHO OT OJHOIO YPOBHS K JPYroMy,
BBIMIONHSSE (YHKUMU OOBSCHEHHS W TMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOJTyYEHUS U3YUaeMbIX BEIIECTB.

OcBoeHme mporpaMMbl 10 XMMHUHM CIIOCOOCTBYET (POPMUPOBAHUIO MIPEACTABICHUS O
XUMHUYECKON COCTABJIAIONICH HAYYHOM KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOM MPUPOIBI,
LIEHHOCTHOT'O OTHOILLIEHHUSI K HAyYHOMY 3HaHHUIO U METOJaM IO3HaHUs B Hayke. M3yueHue
XUMHUH IPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee N3YUEHHbBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 xknacce» u «Pusnka. 7 Ki1acey.

[Tpy m3ydeHHN XUMHUHU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XHUMHYECKOU
HayKd KakK o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MNPAKTUYECKON JesSTEIbHOCTH
YelloBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI KyJIbTYpHI. 3a7jaua yueOHOro mpeMera
COCTOMT B (OPMHUPOBAHUU CHUCTEMbl XUMHUUYECKUX 3HAHUNA — BaXHEHIMX (HaKTOB,
NOHATHM, 3aKOHOB U  TEOPETUYECKUX  MOJIOKEHHH, JOCTYNHBIX  0000LEeHUI
MHUPOBO33PEHUECKOI0 XapakTepa, Si3blka HayKH, B MPUOOIIEHWU K HAay4YHBIM METOJam
MO3HAHUS NPU U3YYCHHUH BEIIECTB U XUMHUYECKHUX PEaKInii, B YOPMUPOBAHUU U Pa3BUTUU
MO3HABATEIbHBIX YMEHUH M UX NPUMEHEHHH B y4eOHO-TIO3HaBaTeNbHON U ydeOHO-
UCCJIE/IOBATEIbCKON JIeATENbHOCTH, OCBOEHUMM TpaBHJI 0€30MacHOro oOpalleHus ¢
BELIECTBAMU B IIOBCETHEBHON KU3HU.

HEJIM U3YYEHUSA YYEBHOT'O IPEIMETA «XUMMUS»

[Ipy wu3ydeHHMM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XHOE
3HauEHUE NPUOOPEH TaKue 1ed, Kak:

— (opMUpOBaHHE  UHTEIUIEKTYalbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
camMo00pa30BaHMI0, COTPYJHHYECTBY, CAMOCTOSATEIbHOMY NPHUHATUIO  PELICHUH,
CHOCOOHOM aanTHUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKU3HHU;

— HAIPaBJIICHHOCTh OOYYEeHHsI Ha CUCTEeMAaTHYeCKOe MPUOOIIeHHEe 00yJaroImuxcs: K
CaMOCTOSITEIbHOM IMO3HABATEIBHOM JI€ATEIBbHOCTH, HAyYHBIM METOJaM IIO3HaHUS,
(bopMHUPYIOIIMM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUU;

— obecrnieueHre ycaoBuM, CIOCOOCTBYIOLIUX MPHUOOPETEHHUIO 00YUYaIOIUMUCS OIbITa
pa3sHOOOpa3HOW JEATENbHOCTH, TO3HAHWS M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINI), UIMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE NI Pa3JIMYHBIX BUIOB
NEeSITENbHOCTH;

— (hopmupoBaHue o61IeH PYHKITMOHATLHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH,
B TOM YHCJIC YMEHUN OOBACHATH U OLECHUBATH SBJICHHUS OKPYKAIOLIETO MUPA, UCIIONIb3Ys
3HaHHUS U OIbBIT, MOJIYYCHHbIE MPU U3YYCHHHM XUMHUHU, MPUMEHATh HUX MpPH pPELICHUU
npo0JieM B MOBCEIHEBHOM KU3HU U TPYJIOBOM €A TEIbHOCTH;

— (opMupoBaHuEe y OOYYArOMIMXCS TYMAHHUCTUYECKUX OTHOUICHWH, MOHMUMAaHUS
[EHHOCTH XWMHUYECKHX 3HAHUW JUI1 BBIPAOOTKH DSKOJOTHYECKH IeJIeco00pa3Horo



MOBEJCHUS B OBITY U TPYJIOBOM NI€ATEIHLHOCTH B IIEJIIX COXPAHEHHsI CBOETO 370POBbS U
OKPYXKarOIIEH MTPUPOIHON CPELBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHS OOIIEUYEIOBEUYECKUX I[EHHOCTEW, FTOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MpOGUIIs U HANPABICHHOCTH JaJIbHEUIEro 00y4eHusl.

PaGouas nmporpamma pa3paboTaHa ¢ yueToM padoueil mporpaMmMbl BOCIIMTAHUA
I'AOY YAO «YyKoTCKHUIl OKPY/KHO NPOPUIbLHBIN JULEHD).

[Iporpamma mpeaHasHaueHa A IUTAHUPOBAHUS W OPTraHU3ALMU CHUCTEMHOMN
BOCIIUTATENbHON JIEATEIbHOCTH C LENbI0 JOCTHKEHUS OOYUYaIOIIUMHUCA JTHYHOCTHBIX
pe3ynbTaTtoB oOpa3oBaHus, onpeaeneHHbIx PI'OC; peanusyeTcs B €IMHCTBE YPOUHOU U
BHEYpOUHOM JnedarenbHocTH. lIpemycmarpuBaeTr mpuoOleHne oOydarouuxcsi K
POCCHIICKUM TPaJUIIMOHHBIM JAYXOBHBIM II€HHOCTSM, BKJIIOYash KyJIbTYypHBIE IIEHHOCTHU
CBOEH ATHMYECKOMN TPYIIIbI, MPaBUJIaM U HOpPMaM IOBEJEHHUSI B POCCUIICKOM OOIIECTBE.
Pe3ynbraTel JOCTM)KEHUS TENH, PEUICHHUS 3a/1a4 BOCHUTAHUSA JaHBl B (OpMe IIeNeBBIX
OpUEHTUPOB (HANpaBJICHUI), TPEACTABICHHBIX B BHJE OOOOIIEHHOr0 MOpTpeTa
BBINTYCKHUKA Ha YPOBHE OCHOBHOT'O OOIIEr0 OOpa3oBaHUS M OTPaXKEHBI B JTMUYHOCTHBIX
pe3yibpTaTax JaHHOU pabouei MpoTrpaMMBl.

[ToOyxxnenue oOyvaromuxcs codt0AaTh HOPMBI MMOBEICHHUSI, TTPaBUIIa OOIIEHUS CO
CBEPCTHHKAMU U TMeJlaroraMH, COOTBETCTBYIOIIME YKIaay oO0Iieo0pa3oBaTeibHON
OpraHu3alluy, YCTAaHOBIICHUE U MOJICPKKY J0OpOKeTaTeNIbHOM aTMOC(EPhI; IPUMEHEHUE
WHTEPAKTUBHBIX (GOpM y4eOHOW pabOThl — WHTEIUIEKTYAIbHBIX, CTUMYJIUPYIOIINX
MIO03HABATEIHHYI0O MOTHBAIIMIO, UTPOBBIX METONWK, TUCKYCCHH, MAIOIMUX BO3MOXHOCTH
NPUOOPECTH ONBIT BEICHUSI KOHCTPYKTUBHOTO JIMAJIora; TPYyHIOBON paboThI, KOTOpasi yuuT
CTPOWTH OTHOIIEHHS W IEHCTBOBATH B KOMAaHE, CIIOCOOCTBYET Pa3BUTHIO KPUTUIECKOTO
MBIIIUICHUSI.

MaxkcumallbHOE€ HCIOJIb30BAHUE BOCHUTATEIBHBIX BO3MOXKHOCTEH COJEpIKaHUs
y4eOHBIX MpeaAMETOB s (OPMUPOBAHUS y 00YHAIOIIUXCA POCCUHUCKUX TPAIUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX HEHHOCTEH, POCCUHCKOTO MCTOPUYECKOTO
CO3HaHMA HA OCHOBE WCTOPUYECKOTO TPOCBEUICHHS; TPHUBJICUYCHHEC BHUMAaHUS
00y4aronmxcsi K IIEeHHOCTHOMY acCIeKTy M3y4aeMbIX Ha ypoKaX NPEeJIMETOB, SIBICHUN U
COOBITHH, MHUIIMUPOBAHUE OOCYXKICHUH, BBHICKa3bIBAHUI CBOErO0 MHEHHS, BBIPAOOTKU
CBOETO JIMYHOCTHOTO OTHOIICHHS K W3y4aeMbIM COOBITHSAM, SIBJICHHUSAM, JIAIAM;
noOyxJieHne oO0yJaromuxcsi coONtoaTh HOPMBI TOBEACHHS, MpaBuia OOLICHUS CO
CBEPCTHUKaMU U TIelaroraMM, COOTBETCTBYIOILIME YKJIaay o0I1ieo0pa3zoBaTenbHON
OpraHW3alliy, YCTAHOBJICHUE U MTOIJCPKKY JOOpOKeTaTeTIbHON aTMOC(Ephl; MPUMEHEHHE
WHTEPAKTUBHBIX (GOpM y4eOHOW pabOThl — WHTEIUICKTYAIbHBIX, CTUMYJIUPYIOIINX
MO3HABATEIbHYIO MOTHBAIMIO, UTPOBBIX METOJUK, JUCKYCCHUH, JAIOIUX BO3MOXHOCTH
NpUOOPECTH ONBIT BEJCHHSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYMITOBOM pabOThI, KOTOPAst YUHUT
CTPOWTH OTHOIIEHUS U IEHCTBOBATh B KOMaH/E, CIIOCOOCTBYET Pa3BUTHIO KPUTUIECKOTO
MBILUICHUS

[IpuBnedyenne BHUMaHHUA OOYdYaAIOIMXCSA K IIEHHOCTHOMY acCHEKTy HM3Y4aeMbIX Ha
ypOKax MpEeMETOB, SBICHUI U COOBITHI, MHUIIMUPOBAHNE 0OCYKICHUH, BEICKA3bIBAHUN
CBOETO MHEHWsI, BEIPA0OOTKHA CBOETO JTHYHOCTHOTO OTHOIICHHUSI K U3Y4aeMbIM COOBITHSIM,
SBIICHUSIM, JIMIIaM; TPUMEHEHHWE WHTEPAKTUBHBIX (QopM yueOHOH paboTel —
WHTEJUICKTYaJIbHBIX, CTUMYJIMPYIOIIMX TT03HABATEIHHYIO MOTUBAIINIO, UTPOBBIX METOJTHK,
JUCKYCCUH, JalOIUX BO3MOXHOCTh MPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO



Jguaiora, prnHOBOﬁ pa6OTI>I, KOTOpasd Y4YUT CTPOUTb OTHOIICHHA H JICCTBOBaTh B
KOMaHJE, CHOCO6CTByeT Pa3BUTUIO KPUTUYCCKOT'O MBIIIIJICHUS .

MECTO YUYEBHOI'O IIPEJIMETA «XUMMUSI» B YYEBHOM IIJIAHE
OO6miee yuciaO 4acoB, OTBEACHHBIX JIA M3YyUYECHHUS XUMHUHU HA YPOBHE OCHOBHOIO
ob1ero oopazoBanusi, coctapinsaeT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 ximacce — 68 yacoB (2 Jaca B HEJICIIIO).

COILEPKAHUE OBYUYEHUSA

8 KIIACC

IlepBoHayabHBbIE XUMHYECKHE TOHATHSA

[Ipeamer xumun. Posib XuMUN B )KU3HU 4Y€JI0BEKAa. XMMHUS B CUCTEME HayK. Tena u
BelecTBa. Ouznueckue CBOMCTBA BEIECTB. ArperaTHoe cocTosiHUe BemiecTB. [lonstue o
MeTOJIaX MO3HaHMs B XUMHUHU. YucThIe BemecTBa U cMecu. CriocoObl pa3ieieHnst CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHTbl. CUMBOJIBI XMMUYECKUX IJIEMEHTOB.
[IpocThie U c0XHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas ¢dopmyna. BajgeHTHOCTP aTOMOB XHMHYECKHUX DSJIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTenbHass aroMHas Macca. OTHOCHUTENbHast
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COEIUHEHUN.

KomnuectBo BemecTBa. Monbs. MonsipHas macca. B3anmocBs3b KonuyecTBa, MacChl
U YWCIa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacu€rsl mo QopmynaMm XUMHYECKHX
COEJIMHEHUHN.

PuU3NYECKUE U XUMUYECKHE SBJICHUA. XUMUYECKasl pEaklus U €€ MpU3HaKHh. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYEeCKUe ypaBHeHus. Kiaccudukaiums XUMHUYECKUX
peakiuii (coeTuHEHUs, pa3IoKEeHUsI, 3aMellleHns, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCYNOHM, MpaBuiamMu pabOThl B Ja0OpaTopuu u
npuémMamu oOpaimieHust ¢ J1abopaTopHBIM O00OpYyIOBaHUEM, H3yUYEHHUE W ONMUCAHUE
(U3UYECKUX CBOMCTB 00pa3I0OB HEOPraHWYECKUX BEIIECTB, HAOMIOJCHHE (PU3HMUCCKUX
(nyaBieHWe BOCKa, TassHUE JIbJ]a, pAaCTUPAHUE caxapa B CTYIKE, KUTICHUE W KOHJICHCAIIHs
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEYHM, [MPOKAJUBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHCIOTOW) SIBJICHUI, HAOJMIOJEHUE U OINHCAHHUE TMPU3HAKOB
MPOTEKAaHUs XUMHUYECKUX peakiui (paslioxKeHUue caxapa, B3aUMOJICUCTBUE CEpHOMU
KHUCTIOTBI C XJIOpUAOM Oapusi, paznoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aMMO/ICHCTBUE Kele3a ¢ pacTBopoM conu Meau (1), u3ydenue crnocoOoB paszaeneHus
cCMeceil: ¢ TIOMOIIBI0 MAarHuTa, QUIbTPOBAHUE, BBIIAPUBAHUE, TUCTHILISALNSA,
xpomarorpadus, MPOBEACHUE OYHCTKA TOBAPEHHOW COJM, HAONIOJCHHWE W OIHUCAHUE
pe3yabTaTOB TMPOBEJCHHS ONBITa, WUIIOCTPUPYIOIMIETO 3aKOH COXPAaHEHHUS MacChl,
CO37aHKE MOJENIEN MOJIEKYJ (IIAPOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ I HCOPraHUYECKUX BElIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopoa — a3seMeHT 1 mpocToe BEHIECTBO.
Haxoxnaenune kucimopoaa B mpupoje, (pu3mvyeckue U XUMHUUYECKHE CBOMCTBA (pEakIuu
ropeaus). Oxcuzapl. [Ipumenenme kucnopoma. CrmocoObl MONyYeHHS KHCIOpOIa B
nabopaTtopuri W TpOMBIIUICHHOCTH. KpyroBopoT kuciopoma B mpupome. O30H —
JUTOTPOITHAsT MOAU(PUKAIINS KUCIOPOIa.



TernoBoil 3¢ PekT XUMUUECKON peakiiu, TEPMOXUMHUECKHE YpaBHEHHUS, dK30- U
SHAOTEPMUUYECKUE peakluu. TOMmINBO: Yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHUE
HNapHUKOBOTO 3(pdekTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bomopon — snemeHT M npocTtoe BemiecTBo. HaxokneHuwe Boopola B IPHUPOJE,
dbusznueckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI moiyueHus. Kuciotsl u
COJIH.

Moutsipablii 00bEM ra30B. Pac4E€Thl M0 XMMUYECKUM YPAaBHCHHSIM.

dusznueckue CBoMcTBa BOAbl. Boma kak pactBoputelnb. PactBopsl. HackllieHHbIE 1
HEHACBIIIEHHBIE PACTBOPHI. PACTBOPpMMOCTH BelIeCTB B BoAE. MaccoBas 107151 BELIECTBA B
pacTBope. XuMuyeckue cBoicTBa Bojbl. OcHOBaHus. Poiib pacTBOpOB B MpUpOAE U B
YKU3HU 4esioBeka. KpyroBopot BoJbl B IpUpoA€e. 3arpsi3HEHNE NpUPOAHBIX BoA. OXpaHa u
OUYHCTKA IPUPOJHBIX BOJI.

Knaccudukamuss Heopranmdeckux coeaunenuil. Oxcunpl.  Kiaccudukanms
OKCH/JIOB: coyieo0pa3zyromiue (ocHOBHBIE, KHUCIIOTHBIE, am(oTepHBbIe) U
HeconeoOpasyrone. Homenkmarypa okcuioB. PU3WUYECKHEe U XUMHUYECKHE CBOMCTBA
oKkcuJ0B. Ilonmyyenue okcuIoB.

OcHoBanus. Knaccudukarusi OCHOBaHH: MIETOUYM U HEPACTBOPHUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBanui. @POU3WYECKME MW XHUMHUYECKHME CBOMCTBA OCHOBAHHUM.
[TosmyuyeHne OCHOBaHUU.

Kucnotel. Knaccupukauuss xucinor. Homenknatypa kucinor. dusmueckue u
XUMHUYECKHE CBOMCTBa KUCIOT. P akruBHOCTH MetaiuioB H. H. bekerosa. [lonyuyenne
KHCJIOT.

Comu. Howmenkiatrypa coneil. @uU3MYECKME W XUMHUYECKHME CBOMCTBA COJICH.
[Tonyuenue cosneil.

['eneTnueckas cBsI3b MEXAY KJIaCCAMH HEOPTraHUYECKUX COCAMHEHUMN.

Xumuyeckuit IKcnepumeHm:

KAQUeCTBEHHOE OIPEJCIICHUE COJEPkKAHUS KHUCIOpPOJa B BO3AYyXe, MOJYyYEHHUE,
coOupaHue, pacrno3HaBaHWEe W UW3YYCHHE CBOWMCTB KHUCIOpOJa, HaOmoaeHue
B3aMMOJICCTBUS BELIECTB C KUCIOPOJOM M YCJIOBUSI BO3HUKHOBEHUS WM IPEKpAIICHUS
ropenust (mokapa), O3HAKOMJIEHHE C OOpa3llaMH OKCHJIOB W OINHCAHUE HMX CBOMCTB,
MoJIydeHue, COOMpaHHe, paclo3HaBaHWE M HW3y4YEHHE CBOWMCTB BoOJOpoJa (TOpeHue),
B3aumojieiicteue Bojgopoaa ¢ okcuaomM wmeau (ll)  (Bo3aMOKHO wuCHOIB30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOACHIE 00PA3I[OB BEIIECTB KOJTUYECTBOM | MOJIb, HCCIIEIOBAHUE
OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C ONPEACIEHHON MACCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA, B3aMMO/ICHCTBUE
BOJAbl C MeTajulaMM (HaTpueM ©  KajubluueMm) (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEpPHUAJIOB), HCCIEIOBaHHE OOpa3llOB HEOPraHWYECKUX BEIIECTB PA3TUUYHBIX
KJIACCOB, HAOJIOICHUE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUCH,
u3ydyeHue B3aumojaeicTBus okcuaa meau (ll) ¢ pactBopoM cepHOIl KMCIOTBHI, KHCIOT €
METaJUIaMH, PEAaKUUd HEUTpalu3alud, I[OJy4eHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHUE OJHOTO METaJUIa APYTUM U3 PacTBOpA COJIM, PELICHHUE SKCIEPUMEHTAIBHBIX
3a1a4 no teme «BaxxHenIne Ki1acchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckasi cucremMma XuMH4YECKHUX dJ1eMeHTOB /1.
N. MenaeneeBa. Crtpoennme aToMoB. XuMHYecKassi CBA3b. OKHUCINTEIBLHO-
BOCCTAHOBHTE/IbHbIE PeaAKIIUN



[lepBble MOMBITKU KIAaCCU(PUKALMU XUMHUYECKHX 3JIeMeHTOB. [loHsATHe O rpymmax
CXOJIHBIX 3JIEMEHTOB (IEJIOYHBIE U LIEIOUYHO3EMEIbHBIE METAJIJIbI, TAJIOTE€HbI, UHEPTHHIE
rasbl). JE€MEHThI, KOTOpbIe 00pa3yloT aMm(pOTEPHbIE OKCUABI U TUAPOKCHUIBI.

Ilepuoanueckuii 3akoH. Ilepuoauueckas cucrema XUMHYECKHUX diaeMeHTOB [[. U.
Menpeneea. Koporkonepuoanas u jymuaHonepuogHas popmsl [lepuoandeckoit cucteMbl
xumudecknx sneMeHToB [[. Y. MenneneeBa. Ilepuoast u rpynmbel. OU3HUeCKHil CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEeproAa U TPYNIbI JIEMEHTA.

Crpoenue aromoB. CocTtaB atoMHbIX sifep. M3orombl. OnekTponbsl. CTpoeHue
AIIEKTPOHHBIX 000J04eK aToMoB NepBbIX 20 XuMuyeckux anneMeHToB llepmonnueckoit
cucreMbl [J[. M. MenneneeBa. XapaKTepUCTHKAa XHMHYECKOTO DJJEMEHTAa IO €r0
nonoxenuto B [lepuonuueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH  HM3MEHEHMs paanyca aTOMOB XHMHYECKHX  DIIEMEHTOB,
METAUTNYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOJAM.

3nauenue Ilepuogmueckoro 3akoHa W Ileproguyeckoll CUCTEMBI XUMHYECKUX
3JIEMEHTOB ISl Pa3BUTHS HayKu U npakTuku. [. 1. MeHnneneeB — y4€HbIN U TpaKJaHUH.

Xumnueckas cBs3b. KoBanenTtHass  (mosdsipHass W HEMOJIApHAs)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHas CBA3b.

Crenenb oxucieHusa. OKUCIUTEIbHO--BOCCTAaHOBUTENbHBIE peakuuu. [Ipormecce
OKHCJIEHUS U BOCCTAHOBJICHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnepumeHm:

U3y4YeHHE OOpa3lOB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBUE
TUAPOKCHIA LHWHKAa C pacTBOpaMHM KHUCJIOT U WIEJNOYeHd, IPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKkIuil (ropeHue,
PEaKIMK Pa3JI0KEHUS, COSTUHCHUS ).

Mescnpedmemmnuie cea3u

Peanuzanusa MexXnpeIMEeTHBIX CBsSI3ed MpU M3YYEHHMM XHUMUU B 8§ Kjacce
OCYIIECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO--HAYUYHBIX TIOHITHH, TaK
U TIOHATUH, SBISIIOIIUXCS CUCTEMHBIMU JUIS OTACJIBHBIX IPEIMETOB €CTECTBEHHO--
Hay4YHOTO LIMKJIA.

OO0mIre ecTeCTBEHHO--HayYHbIC TIOHATHS: HAYYHBIM (PaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHUHTE3, KIacCu(pUKaKs, TEePUOJAUYHOCTh, HAOIIOCHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHHUE.

dusuka: Marepus, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHWJI, H30TOIIbI,
pPaanoaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKHUH 3apsil, BEIIECTBO, T€0, 00bEM, arperaTHoe
COCTOSIHUME BEIIeCTBa, ra3, (U3MUECKHE BEIWYUHBI, CJAMHHIIBI H3MEpPEHHs, KOCMOC,
I1aHeThl, 3BE€311b1, CoMHIIC.

buonorus: ¢poTocunrtes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOABI, IOJIE3HbIC
HCKONIa€MbI€, TOIINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAas peakuus

[lepuoanueckuii 3akoH. [lepuoauueckas cucrema XuMHUECKUX diaeMeHTOB [, U.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaIusl, KAJIbLUSI U UX COCTMHECHUN B COOTBETCTBUU C
ITOJIO’KEHUEM 3JIEMEHTOB B lleproanueckoi cucrteme U CTpPOEHHEM UX aTOMOB.



CrpoeHue BeniecTBa: BUIbl XUMUYECKOU CBSI3U. THUIBI KPUCTANIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOVCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BU/IA XUMUYECKOU
CBSI3H.

Knaccudukamus u HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. XWUMHUUYECKHE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHMYECKUX COCTUHECHUM,
TEHETHYECKAS CBSI3b HEOPTAHUYECKUX BEILECTB.

Knaccudukamuss XUMHYECKUX PEaKIMi MO0 pa3IMYHBIM MpuU3HakaMm (10 YUCITy U
COCTaBY yYacTBYIOIIUX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3(P(PEKTy, M0 U3MEHEHUIO
CTEMEHEeW OKUCICHUSI XHUMHUUYECKUX OJEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO
KaTajan3aTopa). JK30- U 3HI0TEPMHUUYECKHUE PEAKLIUU, TEPMOXUMHUECKUE YPaBHEHUS.

[TonsiTHE O CKOpPOCTH XHUMHUYECKOW peakuuu. [loHarme o006 oOpaTUMBIX W
HEOOpaTUMBIX XHMHYECKUX peakiusx. [loHATHE O TOMOTeHHBIX M TeTEepPOTCHHBIX
peakuusax. Ilonarue o karanuze. [loHsTme o0 xumuueckoMm paBHOBecHH. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMUYECKON pEeaKIu U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE peaKiuu, AIIEKTPOHHBIN OajaHc
OKHCIIMTETbHO-BOCCTAHOBUTEIBHON peakiuuu. COCTaBIeHUE YPABHEHUM OKHCIUTEIIBHO--
BOCCTAHOBUTEIIbHBIX PEAKIIUN C UCIIOIB30BAHMEM METO/a JIEKTPOHHOIO OanaHca.

Teopust AIEKTPOTUTUUECKON JTUCCOUMAIMU. JIEKTPOIUTHI W HEIJICKTPOIUTHI.
Katnonbl, aHvoHbl. MeXaHM3M JUCCOLMAIIMKA BEIIECTB C Pa3IMYHBIMM BHUAAMU
xuMuueckoi cBsizu. Ctenenp aucconuanuu. CUIbHBIE U ClIa0bIe SJIEKTPOIUTHI.

Peakiun woHHOrO OOMeHa. YCIOBUS TPOTEKaHUs PEaKIUii HOHHOrO OOMEHa,
MOJTHBIE M COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakiuil. CBoMCTBa KUCJIOT, OCHOBAaHUHN U
COJIEM B CBETE MpPEJCTaBICHUNU 00 AIEKTPOJUTHUECKON mauccormanuu. KadecTBeHHBIE
peakuuu Ha MOHBI. [loHsATHE O TMAPOIHU3E COTEH.

Xumuyeckuit IKcnepumeHm:

O03HAKOMJICHUE C MOJICJISIMH KPUCTATUTMYECKUX PEIIETOK HEOPTraHUYECKUX BEIIECTB
— METAJJIOB U HEMETaJuIoB (Tpaduta u amMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHUS),
HCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMMHUYECKOM PEAKIIUU OT BO3JACHUCTBHUS PAZTUYHBIX
(bakToOpoB, HCCIEIOBAHHWE dJEKTPONPOBOJHOCTH PAcTBOPOB  BEIIECTB, IIporiecca
JTMCCOIMAIINU KHUCIIOT, IMIEeJI0UeH 1 coliel (BO3MOXKHO MCIIOJIb30BAHUE BUJIEO MATEPHAIIOB),
MPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOUIUX MPU3HAKK NPOTEKAHUS PEAKUUd HOHHOTO
obmeHa (oOpa3oBaHWe oOcajKa, BBIICICHHE Ta3a, OOpa30BaHHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi (TopeHue,
peaKIuu Pa3oKeHUs, COCAMHEHUS), pAClO3HABaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEAKIIUN HA HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTajljibl M X cCOeTUMHEHUS

OO6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHBIE
creneHu okucieHus. CTpoeHne u puznueckue CBOMCTBA MPOCTHIX BEIIECTB — raJOTCHOB.
XVMHYECKHE CBOMCTBA HA IPUMEpE XJIopa (B3aMMOJEHCTBUE C METAINIAMHU, HEMETAJUIAMH,
niesnoyamu). XmnopoBogopoa. ColisiHas KHUCIIOTa, XMMUYECKHUE CBOMCTBA, MOJIyYEHUE,
NpUMEHeHue. [[ercTBre Xjaopa ¥ XJIOPOBOJOPOJIa HA OPraHu3M 4esloBeKa. BakHeuine
XJOPHUJIBI U UX HAXOXKICHHUE B IIPUPOJE.

O6mas xapakrepucTtrka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u puanueckrue CBONCTBA MPOCTHIX BEIIECTB
— KHCJIOPOJIa U Cepbl. AJUIOTPOMHBIC MOIU(DHUKALIMKA KUCIOpPOAa U CepPbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOOPOI, CTpOEHUE, GUZHUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
Cepbl KaK TMPEICTABUTENN KHCIOTHBIX OKCHAOB. CepHas Kuciora, (U3UYECKHE U



XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kilacca KUCIOT U crenupuyecKue).
XHUMHYECKHE PEAKIUY, JIEXKAIINE B OCHOBE IIPOMBIIIJIEHHOTO c110c00a NOJy4YEeHUs CEPHOU
kucaoThl. [IpuMenenne cepHoit KUCIOThl. CoJlM CEpHON KHCIIOThI, KAUYECTBEHHAS PEAKIIHS
Ha cyibdaT-uoH. HaxoxkneHue cepbl M €€ COEOUHEHUH B MpUpPOJE. XHUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl COETUHEHUSIMHU CEPbI (KUCIOTHBIC JOXKIH, 3arpSI3HEHUE
BO3/lyXa M BOJIOEMOB), CIIOCOOBI €ro MPeJ0TBPAILICHHS.

O6mas xapakrepuctuka 35meMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpocTpaHeHHe B Mpupoje, GU3NuecKue u
XUMHUYeckue cBoiictBa. KpyroBopor a3zota B mpupoae. AMMHaK, €ro (usmdyeckue u
XUMHUYECKHE CBOWCTBA, MOJydeHHE U mpuMeHeHue. Conu aMMOHUS, UX (U3HYECKHE U
XHUMHYECKHE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakiusi Ha MOHbBI aMMOHHUS. A30THas
KUCTI0TAa, €€ moayyeHue, Gu3nueckue 1 XUMHUecKre CBOMCcTBa (00IIHe KaK IPeICTaBUTES
Kjlacca KHCJIOT W crnenuduueckue). Vcnonp3oBaHue HUTPAaTOB M COJIEW aMMOHHS B
KauyeCcTBE MUHEPAIbHBIX YHAOOpeHHi. XUMHUECKOe 3arpsi3HeHHE OKpY’Karolled cpebl
COCJIMHEHUSIMU a30Ta (KUCIOTHBIE JOXIU, 3arpsSA3HEHUE BO3/yXa, MOUYBBI U BOJOEMOB).
®ocdop, amnorponHeie Moaupukauuu pochopa, pusnueckue 1 XMUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopnas kuciora, pu3nMUecKne U XUMHYECKHE CBOMCTBA,
nonyuenue. Mcnonb3oBanue pocharoB B kKauecTBE MUHEPAIBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3neMeHToB |V A-rpymmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTENEHM  OKHUCIECHHA.  YTIJEepoJ, aJUIOTPOIHblE  MOAU(UKAIIH,
pacnpocTpaHeHue B MpUpoae, (U3NYECKUEe U XUMHUYECKHE CBOMCTBa. AncopOIus.
KpyroBopot yriepona B mpupozge. Okcuzbl yriaepoaa, ux (GuU3MUECKHe U XUMUYECKUE
CBOICTBA, JIEUCTBUE HA JKUBbIE OPTaHU3MBI, MTOJIYYEHUE U IMPUMEHEHHE. DKOJOTUYECKUE
npoOneMbl, cBsizaHHBIE ¢ okcuaoM yriepona (IV), rumoresza rino0asbHOTO MOTETUICHUS
KJIUMaTa, MApHUKOBBIA 3¢¢ekT. YrompHas KUCIOTa U €€ CoJd, UX (PU3NYECKUEe U
XMMHYECKHE CBOMCTBA, MOJIydeHue U npuMeHeHne. KauecTBeHHas peakuus Ha KapOoHar-
noHbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEITBCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yraepoga (MeTaH, 3TaH, STWJIEH, AalEeTHJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas KHCIIOTA).
[TpupoaHbIle UICTOYHUKU YTIEBOAOPOIOB (YTrojb, IPUPOIHBINA ra3, HEPTH), MPOIYKTHI UX
nepepaboTku (OCH3UH), HX POJIb B OBITY M MPOMBINIIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKU
BaXHBIX BEIECTBAX: JKMpaX, Oenkax, yrieBojax — M HX POJU B KU3HMU YEIOBEKA.
MatepuanbHO€ €TUHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTUHEHU M.

Kpemuuii, ero ¢usndeckue U XUMUUYECKUE CBOMCTBA, MOITYYECHUE U TIPUMEHEHHUE.
Coenunenust kpeMHusi B npupojae. O6mme npencraieHuss o6 okcuae kpemuus (1V) u
KpeMHUeBOl kuciore. CWIMKaThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiie cTpouTeNnbHble MaTepualibl:  KepaMUKa, CTEKJIO, LIeMEHT, O€TOH,
xene300eToH. I[Ipobmembl 06€30MacHOro HMCIOJIb30BaHUSI CTPOUTENBHBIX MaTepHalioB B
IMOBCEHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

U3Y4YCHHE OOpa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIOTHI,
NPOBEJICHNE KAueCTBEHHBIX PEAKIMH Ha XJOPHUA-MOHBI W HAONIOIEHUE MPU3HAKOB HMX
NPOTEKaHHUs, OMBITHI, OTpaXaroue PU3NYECKue U XUMUYECKHUE CBOMCTBA TaJJOTEHOB U UX
coeIMHEHUH (BO3MOXHO UCIIOJIb30BaHNE BUACOMATEPHAIIOB), 03HAKOMJIEHHUE C 00pa3iaMu
XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJICHHE C OOpa3lamMu cepbl M €€ COCOUHEHHUSIMU
(BO3MOXXHO HCIIONB30BAaHME BHJCOMATEpUaioB), HaOIIOACHHE Mpolecca OOYTrIMBaHUS



caxapa IoJj IeMCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYEHUE XUMHUYECKUX
CBOICTB pa30aBJIICHHONM CEpPHOM KHUCJIOTbI, NPOBEACHHE KAauECTBEHHOW peakUuu Ha
cylb(aT-uoH U HaOJIIOJICHUE MpHU3HAKa €€ MPOTEKaHMs, 03HAKOMIICHHE C (PU3UUYECKUMU
cBoiicTBaMu a3zoTa, ¢ochopa U UX COCAMHEHHH (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMAaTepHaIoB), oOpa3naMu a30THBIX W (GOCHOPHBIX YIOOpEeHUH, TOIydeHHE,
cobupaHue, pacro3HaBaHHE W M3yUYECHHE CBOMCTB aMMHaKa, MPOBEJECHUE KAYECTBEHHBIX
peakuuii Ha WMOH aMMOHHS U (ocdarT-WOH W H3ydeHUE TNPU3HAKOB UX MPOTEKAHMUS,
B3aMMO/JICHCTBUE KOHILIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C Meablo (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUANIOB), U3YYEHUE MOJCNICH KPHUCTALIUYECKUX PEHIETOK
anmasa, rpadurta, ¢yiepeHa, 03HaKOMJIICHHE C MPOLIECCOM aJCOpPOIMHU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM IPOTUBOrasa, MoJiyueHue, coonpanue,
pacro3HaBaHWE U HM3YYEHHE CBOMCTB YIJIEKHUCIOIO Ta3a, MPOBEICHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT M CUJMKAT-UOHBI U H3YYEHHE MPU3HAKOB HX IPOTECKAHUS,
O3HAaKOMJICHHME €  NPOAYKUMEH  CUJIMKATHOW  NIPOMBILIJIEHHOCTH,  pEUICHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «Ba)kHelllne HeMeTaJJTbl U KX COEIUHEHUS.

MeTa/uibl M UX COCUHEHUS

OO0mras xapakTepUCTUKAa XUMHUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU HX
nonoxkenus B llepuoamueckoin cucreMe xumudeckux sieMmeHToB JI. 1. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHHe MeTauioB. MeTaminueckass CBSI3b U MeTaJIMyecKas
KpUCTAJUIMYECKasd PEMETKA. ODJIEKTPOXMMHUYECKHM pPAJ  HANPSDKEHUM  METAJUIOB.
duznyeckue U XUMHYECKHE CBOMCTBA MeTalioB. O0IIre CriocOObI MOTYyYEHUST METAILIOB.
[ToHsiTHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CriiaBbl
(cTanp, 4yTryH, IIOPaTIOMUHUNA, OPOH3a) U UX IPUMEHEHUE B OBITY M MPOMBILIIEHHOCTH.

[llenounble Metaymbpl: noJiokeHue B Ilepronnueckord cucremMe XHUMUYECKUX
sanementoB J[. M. MenzaeneeBa, cTpoe€HHE HUX aTOMOB, HAaXOXJEHHUE B MPHUPOJIE.
dusznueckue W XUMHUUYECKHE CBOWCTBa (Ha mnpuMepe Hatpusi U Kanus). OKCuisl U
TUJPOKCHIBI HATPHS U Kanusl. [[puMeHeHne meN0YHbIX METAJIOB U KX COCTMHEHUM.

[IlenoyHO3eMeNbHBIE METAIUIBI MArHUM M KaJbliMK: noyioxkeHue B [lepuoanueckoi
cucreme xumuyeckux 3iueMeHToB /. 1. Menzaeneesa, CTpoeHHE UX aTOMOB, HaX0XKJICHUE
B npupoae. Puznueckue M XMMUYECKHE CBOMCTBA MarHus M Kaublus. Baxheumue
COCMHEHUSI KalbIus (OKCHUJ, THUAPOKCHUZ, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpPaHEHHUS.

AmomuHui: nonoxkenue B [lepuonnueckoil cucteme xumuyeckux 3iuemeHtoB 1. U.
MenpeneeBa, CTpOEHHUE aToMa, HaxXOXKJIE€HUE B Npupoje. Pu3Myeckue U XUMUUYECKHUE
CBOICTBa amfOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUA M TUAPOKCUIA AITFOMUHUS.

Kenezo: monoxenue B Ilepuognueckon cucteMe XMMUUYecKux snemeHtoB [[. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKJAEHUE B mpupoje. PU3nyecKkue U XUMHYECKUE
cBoMcTBa xene3a. Okcuapl, TuaApokcuabl U conn xenesa (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C o0paslaMu METalIOB M CIUIaBOB, WX (U3UYECKUMH CBONCTBAMH,
U3yYeHUE  PEe3ylbTaTOB  KOPPO3UM  METauIOB  (BO3MOXXHO  HCIIOJIB30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/Ia KAJIbIIUS U HATPUS C BOJIOH
(BO3MOXHO MCIOJIb30BAaHHE BUICOMATEPHAIOB), UCCICIOBAHUE CBOMCTB KECTKOWU BOJIBI,
mpoliiecca TOpeHHsl Kejie3a B KUCIOPoie (BO3MOKHO MCIIOIb30BaHUE BUICOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEAKIUI HA MOHBI: MAarHus, KaJblUs, aTlOMUHMUS,
nuaka, xeneza (II) u xenesa (l1), menu (l1), HaOmOOEHNE W OmMMCcaHWE TMPOIECCOB



OKpAIlIMBAaHUS TUIAMEHH MOHAMM HATpUA, KaJdus U Kaublus (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCJEI0BaHUE aM(OTEPHBIX CBOMCTB THJPOKCHAA AIOMHHHS U
TUAPOKCUA HUHKA, pEIIEHHE HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxHeiline MeTamisl
U UX COCTUHEHHUS.

XHMMHA ¥ OKpYKaloLas cpeia

BemecrBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4enoBeka. be3omacHoe
UCIIOJIb30BAHME BEIIECTB M XHUMHUYECKHX peakiuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHUX 05KOTaX U OTPABIICHUSIX.

XVMMHYECKOE 3arpsi3HEHHE OKpy’Kallleld cpeasl (IpenenbHas JOMyCcTUMAast
KOHILIeHTpauus BemiectB, naigee — I[IJIK). Ponp xumMum B pelieHHH 3KOJIOTHYECKUX
mpoOeM.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpasIoB MaTepHaloB (CTEKJIO, CIUIABBI METAJIJIOB, MOJUMEPHBIE
MaTepHuaJbl).

Mescnpedmemmnuie cea3u

Peanmu3anuss MeXNpeIMETHBIX CBsA3€ld IIpU HM3Yy4YeHMM XuUMUM B 9 Kiacce
OCYIIECTBIISIETCS Y€pPE3 UCIOJb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYUYHbBIX NOHSTHH, TaK
U TIOHSATHUH, SBISIOMIUXCA CUCTEMHBIMH JJISl OTIEIBHBIX MPEAMETOB €CTECTBEHHO--
Hay4HOIO IUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalu3, CHUHTE3, Kiaccudukamus, MNepUOJUYHOCTb, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJIETUPOBAaHUE, HU3MEPEHHE, MOJIENb, SBJICHUE, MAapHUKOBBIA 3(PQEKT, TEXHOJIOTHUS,
MaTepUaJbl.

®dusuka: mMarepusi, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, WU30TOIIbI,
PaAOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKUM 3apsil, MPOBOJHUKH, MOIYNPOBOJHUKH,
JURIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE BEILIECTBA,
ra3, pacTBOp, pPAaCTBOPUMOCTb, KpHUCTAJNIMYECKass pEIIETKA, CIUIaBbl, (PU3NYECKUE
BEJIUYMHBI, €IUHULBl H3MEPEHHs, KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3BI,
CounHue.

buonorus: ¢otocuHre3, nbixaHue, Ouocdepa, IKOCHUCTEMa, MHHEpaIbHbIE
y100peHUs, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, IUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOABI, IOJIE3HBIC
MCKOIIa€MBbI€, TOIIMBO, BOJIHBIE PECYPCHI.

MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSI ITPOI'PAMMBI ITIO XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B XO0J¢ OOY4YeHHMs] XMMHUU B €IUHCTBE Y4eOHOW H BOCIUTATEIHHOU
NESITENIPHOCTH B COOTBETCTBUU C TPAUIIMOHHBIMA POCCHUMCKUMU COIMOKYIHTYPHBIMHA U
JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MPaBUIaMH U HOPMaMHU
MOBEJICHUS ¥ CITOCOOCTBYIOT MPOIIECCAM CAaMOTIO3HAHMSI, CAMOPA3BHUTHSI U COIUATM3AIIT
00yyJaromuxcs.

JInaHOCTHBIC pe3ynbTaThl OTpakaroT TOTOBHOCTD o0yJaronmxcs
PYKOBOJICTBOBAThCS CHUCTEMOW IMO3UTUBHBIX IEHHOCTHBIX OPHCHTALIMA W PACHIUPCHUE
OTIBITA ICITEITLHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHUS:



IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHUYECKOMY H
HAyYYHOMY HACJEIWI0, MOHMMAaHUs 3HAYCHUS XUMHUUECKON HaAYKU B )KU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BJIAJETh JIOCTOBEPHOM HMH(OpMamuell O NepesoBbIX
JOCTH)KCHUSAX M OTKPBITUSIX MHUPOBOM M OTCUECTBEHHOW XMMHUH, 3aUHTCPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOIIECTRA;

2) rpasKAaHCKOro BOCIIMTAHUS:

NPEJICTaBICHHUS O COMATBHBIX HOPMaX W MpaBUIaX MEKIMIHOCTHBIX OTHOIIICHUH B
KOJUICKTHUBE, KOMMYHUKAaTUBHOW KOMIIETCHTHOCTH B  OOIIECTBEHHO  TIOJIC3HOM,
y4eOHO-HCCIIeI0BATENIbCKOM, TBOPYECKOW U IPYTHX BUAAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM J1€ATEIbHOCTH IIPH BBITIOJIHEHUN YUEOHBIX, I03HABATEIbHBIX
3a7a4, BBIMIOJHCHUH XUMHUYECKUX OKCIIEPUMEHTOB, CO3/JaHUU YYCOHBIX TIPOCKTOB,
CTpEMJICHHSI K B3aUMOIIOHMMAaHHWIO M B3aUMOIIOMOIIM B TIpoIlecce ATOW YUeOHOMH
JeSITENFHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEICHUE U MOCTYIIKM CBOMX TOBApPHUIIEH C
TIO3UIIMH HPABCTBCHHBIX M MIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBHIA TOCTYITKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHUPOBO33PCHUECKUE TIPEACTABICHHUSI O BEIIECTBE M XUMHUYECKOH peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH F COCTABIISIFOIINE OCHOBY ISt
NOHMMAaHUS CYIIHOCTH HAy4YHOW KapTHHBI MHpa, WPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MIPUPOJIbI, B3AUMOCBS3SX YESIIOBEKA C MPUPOHON CPEIIOH, O
POJIH XMMHH B TTO3HAHUH YTHX 3aKOHOMEPHOCTEH;

NI03HaBaTEIbHBIE MOTUBBI, HAIIPaBJICHHBIC HAa TIOJYYCHHE HOBBIX 3HAHUH 110 XHMHH,
HEOOXOUMBIC i1 OOBSICHEHUsT HaOJIF0IaeMbIX MPOIIECCOB U SIBJICHUH, MMO3HABATEILHOM,
UHPOPMAIIMOHHON M YUTATEIHCKOW KYJIBTYpPhI, B TOM YHCIIC HABBIKOB CAaMOCTOSTEIHHOMN
paboTHI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATYPOH, JOCTYITHBIMA TEXHUYECKUMU
cpenacTBaMu WH(GOPMAITMOHHBIX TEXHOJIOTH;

MHTEpEC K 00YUSHHIO U TIO3HAHMIO, TF0003HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM00Opa30BaHMIO, IPOCKTHON W MCCIIEOBATEIBCKON JESITETbHOCTH, K OCOZHAHHOMY
BBIOOpY HAIPABIEHHOCTH U YPOBHS 00yUYeHHS B JaJIbHEHIIIEM;

4) popMHupOBaHHS KYJIbTYPbHI 310POBbA:

OCO3HAHHWE IICHHOCTH >KH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO,
YCTaHOBKHM Ha 3JIOPOBBIA 00pa3 U3HU, OCO3HAHUE TTOCICCTBHIA U HETIPUSATHE BPEIHBIX
OpuBbIYEK  (YMOTpeOJIeHUs]  alKOroyisl, HApKOTHUKOB, KYpPEHHs), HEO0OXOJIUMOCTU
coOr0IeHuS TTpaBuiI 0€30MaCHOCTH MPU 0OpAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY
Y peajbHOMU KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K MPAKTUYECKOMY H3YYEHHIO THpodeccuii M TpyAa pa3IudyHOTo poja,
YBOKEHUE K TPYAY W pe3yiabTaraM TPYIAOBOH JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHHs TIPEJMETHBIX 3HAHWUH 10 XMMHH, OCO3HAHHBIA BHIOOp WHAWBHIYaTbHOU
TPAaeKTOpUU TPOJNOJDKEHHsT 00pa3oBaHHMs C Y4E€TOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, yCIeurHon
poECCHOHAIBHON JIEATEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHH, TOTOBHOCTH
alanTUPOBATHCS B MPO(ecCHOHaTBHON CpeIe;

6) 3K0JIOrHYeCcKOro BOCIIUTAHUS

AKOJIOTUYECKH IIeJieco00pa3Hoe OTHONICHHE K MPHUPOJE KaK UCTOYHHUKY KH3HU Ha
3emyie, OCHOBE €€ CYIIECTBOBAaHUS, MOHMMAaHWE IIEHHOCTH 370POBOTO U 0€30MacHOro
o0Opa3a J>KM3HH, OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (U3NYECKOMY U
NCUXWYECKOMY 37I0POBbIO, OCO3HAHHME ILIEHHOCTH COOMIOACHUSA TpaBuil 0e30MacHOro



HOBEJICHUS IpU padoTe ¢ BEIECTBAMM, & TAKXKE B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBBIO U
JKM3HU JIIOJICH;

CIIOCOOHOCTU MPUMEHATDH 3HAHUS, I0JIy4aeMble IPU U3YUEHU N XUMUH, JUIS PEILICHUS
3aJ]a4, CBSI3aHHBIX C OKpYXKalolled MpUPOIHOM cpenoil, [uid MOBBILIEHUS YpPOBHS
HKOJIOTUYECKOHN KYJIbTYpPbl, OCO3HAHMS II100ATIBHOTO XapaKkTepa HKOJOTHYECKUX MpobieM
U IIyTEeN UX pELIEHUS TOCPEICTBOM METOI0B XUMHH, SKOJIOTUYECKOT O MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B [TO3HABATEIbHONW, KOMMYHUKAaTUBHOW U COLMAIBHOM MTPaKTHKE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeqMeTHBIX pe3yIbTATOB BBIIEISAIOT 3HAUUMBbIE JIs1 (GOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIEHAyUHbIE MOHATHS (3aKOH, TEOpHs, NMPHUHIMI, THIIOTE3a, (akT,
CUCTEMa, MpOoIecC, FKCIEPUMEHT M JIPYroe.), KOTOpble HUCHOJB3YIOTCS B €CTECTBEHHO-
Hay4YHbIX Y4YEOHBIX MpEeAMETax U IO3BOJIAIOT Ha OCHOBE 3HAHMH M3 3TUX NPEAMETOB
(dbopMHpOBaTh MPEICTABICHUE O LIETOCTHON HAyYHON KapTHHE MHUPA, U YHUBEPCAJIbHBIE
yueOHble JeHCcTBUs (IO3HABaTEIbHbIE, KOMMYHHMKATUBHbBIE, PETYJIATUBHBIE), KOTOpHIE
o0ecrnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIILHOMY IUIAHHPOBAHUIO U
OCYIIECTBJICHUIO YUEOHON AESITETbHOCTH.

Ilo3HaBaTe/IbHBbIE YHMBEpPCAJIbHbIE YueOHbIe AelicTBHUSA

Bba3oBble Jornueckue aeiicTBus:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOEHUM 3HAHUM:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHATHH (BBIAENATh WX XapaKTepHble MNpPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHSMH), MCIIOJIb30BaTh IOHATHS IS
OOBSICHEHHS OTIENbHBIX (DAaKTOB M SIBICHUHN, BHIOMPATh OCHOBAHHS M KPUTEPUU IS
KJacCU(UKALMM XUMUYECKUX BEIIECTB M XUMUYECKUX pEaKlil, ycCTaHaBIMBAaTh
IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3YYEHHUS, CTPOUTH JIOTUYECKUE
paccyxJeHus: (MHIYKTUBHbBIC, JEAyKTUBHBIC, IO aHAJOIMU), JeJaTb BBIBOJIBI U
3aKJIFOYEHHS;

yMEHUE TpPUMEHSITh B MpOLEecce IMO3HAHUS TMOHATUSA  (NpEeIMETHbIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIIOJIb3yEMblE B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO NPUMEHSIEMbIE B XUMHH MOJEIbHBIC TPEACTABICHUS —
XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUecKast (hopMyra U ypaBHEHHE XMMHUECKON
peakuuy — MpU pelieHUuU Y4eOHO-TIO3HABATEIbHBIX 337a4d, C YYETOM ATHUX MOJAEIbHBIX
IPEJCTAaBICHUN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH H3Y4aeMbIX
O0BEKTOB — XHMMHMYECKHMX BEIIECTB M XUMHUECKUX PEaKIHi, BBISBIATH O00IINe
3aKOHOMEPHOCTH, NPUYUHHO-CJIEJACTBEHHbIE CBS3M W TNPOTHUBOPEUYUS B HM3y4aeMbIX
poLeccax U sSBJICHUSX.

ba3oBrble ncciieroBarebCKue 1eHCTBHA:

YMEHHE HCII0JIb30BaTh IOCTaBICHHbBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMUS,
a TaKKe B Ka4eCTBE OCHOBBI JJi (DOPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABHUIHLHOCTH
BBICKa3bIBAEMBIX CY)KJICHUN;

npuoOpeTeHrne OmbITa MO0 IUIAHUPOBAHHWIO, OPraHU3al U MPOBEICHHIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJ0M MPOIecca, CAMOCTOSTEIbHO
IPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 0OOOIIEHHS U BHIBOJBI 110 Pe3yIbTaTaM
NPOBEAEHHOTO OMBITA, HCCIEIOBAHMS, COCTABIIATH OTUET O poAeIaHHON padoTe.

Pabora ¢ undopmanmeii:

yMeHHEe BbIOUpaTh, aHAIU3UPOBATH U UHTEPIPETUPOBATH MHPOPMALIUIO PATUYHBIX
BUZOB U (OpPM MpPEICTABICHUS, TIOJIY4aeMyl0 W3 pa3HbIX MCTOYHUKOB (HAy4YHO-



NOMYyJIsIpHAs JIUTEpaTypa XMMUYECKOTO COJEpKaHMs, CIPABOYHbIE MOCOOUS, PECypChl
HuTepHeTa), KpUTHYECKH OIIEHUBATH IPOTUBOPEUMBYIO U HEJTOCTOBEPHYIO WH(OPMAIIHIO;

YMEHUE NPUMEHATHh pa3IM4YHbIE METOJIbl M 3alpochl IpU IOUCKE U OTOOpE
UH(GOPMALIUUA U COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JJIsl BHITOJHEHUS YYEOHBIX U
MO3HABATEIbHBIX 3a/a4 OMpeAeNEHHOr0 THUIa, NPUOOPETEHUE OmNbITa B 00JIACTU
UCIIONIb30BaHUsT  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUW,  OBJIaJCHUE
KYJIbTYpOH aKTUBHOTO HUCIIOJIb30BaHUS PAa3JIMYHbIX MOMCKOBBIX CHCTEM, CAMOCTOSATEIBLHO
BBIOMpATh ONTUMAJBHYIO (GOpMY MpEACTaBICHUS HHPOPMAIMU W HWUIIOCTPUPOBATH
peraemMbie 3aa4K HECIIOKHBIMU CXeMaMu, TharpaMMaMu, IpyruMu (popmaMu rpapuku u
X KOMOMHALIMSIMHU;

yMEHHE UCIOJIb30BaTh U AaHATTM3UPOBATh B IIpoliecce yueOHOI U HcclieJoBaTeIbCKON
NESTENBbHOCTH WH(MOPMAIMIO O BIUSHUU IMPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sicTBa U
TpaHCIOPTa Ha COCTOSIHUE OKPY KAIOLIEH TPUPOAHON CPEJIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUS:

YMEHHS 3aJlaBaTh BOMPOCHI (B XOJA€ AMANora U (Wiau) AUCKYCCHM) IO CYIIECTBY
o0cyx1aeMoil Tembl, (OPMYIHPOBATH CBOM MPEUIOKEHUSI OTHOCUTENIBHO BBIMOIHEHUS
MPEIJI0KEHHON 3a7a4u;

YMEHUS MPECTaBIATh MOJyYEHHBIE PE3yJIbTaThl TO3HABATEIBHOM IESITEIHbHOCTH B
YCTHBIX M NHCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS
XUMUYECKOTO JKCIepuMeHTa (1abopaTOpHOrO OMbITa, J1A0OpaTOpHOM paboThl IO
HCCJIEIOBAaHUIO CBOMCTB BEUIECTB, YYEOHOTO MTPOEKTA);

yMEHUS  y4eOHOTO  COTPYAHMYECTBA CO CBEPCTHUKAMHU B  COBMECTHOMU
MO3HABATEIbHOW W HCCIENOBATENbCKON NE€ATEIbHOCTH MPH PELIEHUU BO3HUKAIOIIUX
npo0sieM Ha OCHOBE ydéra OOIIMX MHTEPECOB M COIJIACOBAaHUS MO3MIMI (00Cy)aeHus,
OOMEH MHEHUSIMHU, «MO3TOBBIE INTYPMbI», KOOPIMHAINS COBMECTHBIX JEHCTBUH,
OTIpeJIeJICHNEe KPUTEPHUEB MO OIICHKE KaYeCTBa BHIMIOJIHEHHOW paboThI U APYyTHE).

PeryasiTuBHBIC YHMBepCaJIbHbIe yUeOHbIe 1eHCTBHUS:

YMEHHUE CaMOCTOSITEIbHO ONpPEAeNATh Leld JACSTENbHOCTH, IJIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJMPOBATh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BbIOMpaTh Haubosee 3(PQPeKTHBHbIE CHOCOOBI pelIeHHs Y4YEeOHbIX U
MO3HABaTENbHBIX  33Ja4, CAMOCTOSITEIbHO  COCTaBIATh WM  KOPPEKTUPOBATh
MPEJIOKEHHBIA AJITOPUTM JIEUCTBUM IPH BBINOJHEHUU 3aJaHUM C YYETOM IOITYyUECHUS
HOBBIX 3HAaHUU 00 WH3y4aeMBIX OOBEKTAX — BEHIECTBAX M PEAKIUIX, OIEHUBATH
COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBJIEHHON 1€lH, YMEHHE HUCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, PeIJIaraéMble B YCIIOBUU 3aJaHUM.

INPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00SA3aTENBHOTO COJAEpPKaHUS,
YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil MporpamMMoil, BBIACISIOT: OCBOCHHBIC
00y4JarIUMHCS HAYYHBIC 3HAHUS, YMEHHUS M CIOCOOBI JCUCTBHM, crerupudecKue s
peIMeTHOM 00macTu « XUMUs», BUJIbI IEITETLHOCTH I10 TIOTYYEHUIO0 HOBOTO 3HAHUS, €T0
WHTEpIpETaIuy, MPeoOpa3oBaHUI0O M MPUMEHCHHIO B Pa3MYHBIX YYEOHBIX U HOBBIX
CUTYaIUsIX.

K xonmy oOyueHus B 8 Kjacce mpeaMETHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

® pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TOHATHI: aTOM, MOJIeKyla,

XUMHUYECKUI 3JEMEHT, IpPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMECh
(omHOpOOHA W HEOAHOPOAHAs), BaJEHTHOCTb, OTHOCUTEIbHAs AaTOMHAs U



MOJIEKYJISIpPHAsI Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas
JIOJIs XUMHYECKOTO DJIEMEHTa B COSIUHEHUH, MOJISIPHBIN 00bEM, OKCHUJI, KHCIIOTA,
OCHOBAaHUE, COJIb, JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCICHUS, XUMUYEeCKas
peakuus, KiIaccUPUKalUs peaklMil: pPeakuud COCJAUHEHHUS, PeaKInu
Pa3NoKEHUs, peaKklliy 3aMElICHUs, peakliui 0OMeHa, K30~ U SHAOTEPMHUUECKHE
peakiuu, TeroBoil 3((PeKT peakiuu, aIpo aToma, MEKTPOHHBIN CIOW aToMma,
aTOMHasi OpOUTAlIb, pAJNyC aTOMa, XUMUYECKasi CBsI3b, MOJISIpHAS M HEMOJIsIpHAas
KOBAJICHTHAs CBSI3b, NIOHHAS CBSI3b, MOH, KATUOH, aHWOH, pacTBOP, MaccoBas J0JIs
BellleCTBa (MPOIEHTHAs KOHIICHTpAIIHs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH U TMPUMEHATH
ST MOHSTHS IIPU ONKMCAHUU BELIECTB U UX MTPEBPALICHUI;

UCIOJIb30BaTh XMMHYECKYI0 CHUMBOJIHMKY JUIsl COCTaBieHUsI (POpMYI BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUN;

OTIPEJIeNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, CTENICHb
OKHCJICHHUS AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, TPUHAIJIC)KHOCTh BEIIECTB K
OTIpe/ICIEHHOMY KJIACcCy COEIMHEHUU 1o (opMyrnaMm, BUJ XUMHUYECKON CBS3U
(KoBaJieHTHAs U MOHHAS) B HEOPTAHMYECKUX COCTUHEHUSX;

packpsiBaThb  cmbicn  llepmoamueckoro 3akona J. M. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJAMYECKON  3aBUCHMOCTH  CBOWCTB
XUMUYECKHUX 3JIEMEHTOB OT UX MoyioxkeHud B [lepuoandeckoil cucreme, 3aKOHOB
COXpaHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO
y4eHHMs, 3aKOHa ABOTaapo;

OMUCHIBATh U XapaKTepu3oBaTh TaOnuuHyro ¢opmy Ilepronnyueckoil CUCTEMBI
XUMHUYECKHX AJIEMEHTOB: Pa3u4aTh MOHATHUS «TJaBHAs MoArpymmna (A-rpymnmna)»
u «moboyHas noarpynna (b-rpymnmna)y», Masnbie U 60JbIINE IEPUOJIBI, COOTHOCUTH
o003HaueHMs, KOTOpble uMeroTcsa B Tabmume «llepuomuyeckas cucrema
xuMHuueckux 31ueMeHToB 1. 1. MeHneneeBa» ¢ YMCIOBBIMHU XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij sapa, olliee Yucio
AJIEKTPOHOB U pACIIPEITICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJIaCCUPUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYeCKHE BEIeCTBa,
XUMUYECKHUE Peaklnu (10 YUCIY U COCTaBy y4aCTBYIOIIMX B PEAKIUU BEIIECTB,
1o TerIoBoMY 3P deKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIACCOB, TOJTBEpXkasi OMHCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kay€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU MPOTEKAHUS] XMMHYECKUX MPEBpAICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MAacCCOBYIO JIONIO XHMHYECKOTO 3JIEMEHTa Mo (Gopmylie COeTUHEHHUs, MACCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPAaBHCHUIO XUMHUYECKOM
peaKiny;

MPUMEHATh OCHOBHBIE OIEpAallMU MBICIUTEIbHON NEITeIbHOCTH — aHallu3 U
CUHTE3, CpPaBHEHUE, 00001IeHNE, CUCTEMATH3AINIO0, KITACCU(DHUKAINIO, BHISBIICHUE
MPUYNHHO--CJICCTBEHHBIX CBSI3€M — JJIsI W3Y4YEHHUs CBOMCTB BEIIECTB W



XMMHUYECKUX PEeaKLUii, ECTEeCTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS — HAOJIIOJJCHHE,
U3MEPEHHE, MOJIETTUPOBAHUE, IKCIIEPUMEHT (PeaabHbIi U MBICIICHHBIN);
ClIeIoBaTh MpaBUJaM MOJb30BAHUS XHMHUYECKOM IMOCYNOH M J1abOpaTOpHBIM
o0opyl0BaHHMEM, a TaKXe MpaBUIaM OOpallleHus ¢ BELIECTBAMU B COOTBETCTBUU
C UHCTPYKIUSMHM IO BBINOJHEHUIO Ja0OpaTOPHBIX XMMHUYECKUX OIIBITOB I10
MOJIYYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPEAEIEHHONW MAaCcCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, IUJJAHUPOBATh M IPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI 10
pacro3HaBaHUIO PAcTBOPOB WIEJIOYEH U KUCIOT C TMOMOIIBIO HHIMKATOPOB
(;rakmyc, ¢peHondranent, METUIIOPAHK U IPYTHUE).

K koHiy oOyuenus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSITHUN: XUMHYECKUU HJIEMEHT,
aToOM, MOJIEKYJIa, MOH, KaTHOH, aHHOH, ITPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUILIATEIbHOCTh, CTEIEHb OKUCIEHUSA, XHUMHYeCcKas
peaxius, XUMUYecKasi CBs3b, TEIUIOBOM 3()QEeKT peakiuu, MOJib, MOJSPHBIN
00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,  HEINEKTPOIMUTHI,  BJIEKTPOJUTHYECKAS
JTUCCOLIMALIASA, PpEaKIMHM HOHHOro OOMEHa, KaTalu3arop, XHMHYECKoe
paBHOBeCHE, OOpaTUMble H  HEOOpaTUMbIE  pEaKIUHU, OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIC PEAKIUH, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE H
BOCCTaHOBJIEHUE, aJUIOTPONUs, aM(POTEPHOCTh, XUMUYECKAs CBSI3b (KOBAJIEHTHAs,
WOHHAsl, METaJNInuecKas), KpHUCTAINIMYECKAsl pEelETKA, KOPPO3Usl METAJIOB,
CIUIaBbl, CKOPOCTbh  XMUMHUYECKOW  peakluu, MpeAelbHO  JIOIMyCTUMAas
konnenTpauus [1/IK Bemectna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSITHH U TMPUMEHATH
ATH MOHSTHS NIPU ONMKMCAHUU BEILIECTB U UX MTPEBPALCHUI;

UCIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JUIsl COCTaBJieHHsI (DOPMYI BEIIECTB U
YPAaBHEHUN XUMHUUYECKUX PEaKIUM;

ONpENEIATh BAJICHTHOCTb M CTENEHb OKHUCJIEHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSIX  pa3JIMYHOIO  COCTaBa,  MPHUHAMIEKHOCTH  BEUIECTB K
OTIpeIeIEHHOMY KIIACcCy COCIMHEHUN 1o (opMyinaMm, BUJ XUMHUYECKOH CBSI3U
(KoBaJIeHTHAs, MOHHAs, METAININYECKasi) B HEOPTaHUYECKUX COSIUHEHUSX, 3apsi/
MOHA TO XHMHYECKOW ¢opMyne, XapakTep Cpeabl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COEIUHEHHUH, TUMN KPUCTAJUIMYECKON PEmIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cMmbica llepuommyeckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHKE: OMUCHIBATh U XapaKTepU30BaTh TaOIMUYHYIO
dbopmy Ileprnoanueckoit CHCTEeMbl XUMUYECKUX DJIEMEHTOB: Pa3In4aTh MOHITHS
«rinaBHas noArpymnmna (A-rpymma)» u «nodouynas noarpynna (b-rpymma)», mansie
u OonblllMe TEPHOJbl, COOTHOCHUTH OO0OO3HAUYEHHUS, KOTOpble MMEIOTCS B
MEPUOUIECKON TabIUIle, ¢ YMCITOBBIMA XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3aps sjpa, o0IIee YHCIO 3JIEKTPOHOB U
pacrpeieieHIe UX Mo AIEKTPOHHBIM CJIOSIM ), O0BSCHATH O0IIHE 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOWCTB JIEMEHTOB U X COEIMHEHUH B IIPEIesIax MAJIbIX IEPUOJIOB
Y TJIaBHBIX MOATPYHI C YYETOM CTPOCHHUS X aTOMOB;



KIACCU(PUIIUPOBATh XUMHUYECKHE OJEMEHTBhI, HEOPraHWYECKHE BEIECTBa,
XUMHUYECKHE PEeakIuu (M0 YUCIY U COCTaBY Y4aCTBYIOIIUX B PEaKIHMH BEIIECTB,
no TerioBoMy 3PGeKTy, M0 HU3MEHEHHUIO CTENEHEH OKHUCICHHS XUMUYECKHX
AJIIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) 00IIME U crieu(PUUECKUe XUMUYECKHE CBOMCTBA
OPOCTBIX W CJOXHBIX BEIIECTB, TMOATBEPXKIash OMNHCAHHE MpUMEpaMu
MOJICKYJISIPHBIX M HIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIUM;
COCTaBJISITh YPABHEHUS SJEKTPOJUTUUYECKON MUCCOIMALUM KUCIOT, IIENI0UYeH U
coJiel, TOJHBIE W COKpAallEHHbIE YpaBHEHUS pEaKIMil HOHHOTO OOMEHa,
YpaBHEHUS pPEaKIUi, MOATBEPKIAOIIUX CYIIECTBOBAHWE T€HETUUYECKOU CBS3HU
MEX/y BEIIECTBAMHU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuuit
MOCPEICTBOM COCTaBJICHHS SJIEKTPOHHOTO OallaHca ATUX PeaKIuii;
MPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MO>KHOCTH MTPOTEKAHUSI XUMHUECKUX MPEBPAIICHUHN B Pa3INYHBIX YCIOBHSIX;
BBIYUCIISITh OTHOCUTEJBHYIO MOJEKYISIPHYIO U MOJIAPHYIO MAacChl BEIECTB,
MacCCOBYIO JIONIO0 XHMHYECKOTO 3JIeMEHTa Mo Gopmylie COeIMHEHHUs, MaCCOBYIO
JIOJII0 BEIIECTBA B PAcCTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHYECKOM
peaKIny;

co0M0aTh TpaBUjia TMOJIb30BAHUS XUMHUYECKOW MOCYI0M U Ja00OpaTOpHBIM
000opyZ0BaHKHEM, a TAK)KE MpaBUia 0OpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUAMH 110 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TIO
MOJIYYEHHIO U COOMpAHHUIO Ta3000pa3HBIX BEIIECTB (AMMMAKa U YIJIEKHCIIOTO
rasa);

NPOBOAUTH PEAKIUU, TOJTBEPXKIAIOIINE KauyeCTBEHHBIM COCTaB PpPa3IUYHBIX
BEIIIECTB: PACIO3HABATH OIBITHBIM MYyTEM XJIOPH-, OPOMHJI-, HOAH-, KapOOHAT-
, hocdar-, cunukar-, cynabhar-, TUAPOKCUI-UOHBI, KATUOHBI AMMOHHS U HMOHBI
M3YYEHHBIX METAJIOB, IPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPAaX HEOPTraHUUECKUX
BEILIECTB;

MPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBbHON NEATEIbHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHUE, O0OOOIICHHE, CUCTEMAaTHU3allMI0, BBISIBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3€M — JJI1 U3YYEHUs CBOWCTB BELIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAyYHbIE METOJBI TO3HAaHUS — HaOIIOJeHue, HU3MepeHue,
MOJIETUPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE 8 KJIACC

No KosaunvecTBO dieKTPOHHBbIE (HU(pPOBBIE) 00pa3oBaTeJIbHbIE
0 /;1 HaumeHoBaHMe pa3aeioB H TeM MPOrpaMMbl 4acoB pecypchbl
Beero K/p Il/p
Pa3nea 1. IlepBoHayajibHble XMMHYECKHE MOHATHUSA
11 XuUMHUS — BakHasE 00JIACTh ©CTECTBO3HAHUS W IMPAKTUYCCKOM 5 5 Bubmiorexa LIOK https://m.eds0o.ru/7f41837¢
JEATENLHOCTH YEJIOBEKA
1.2 BemiecTBa 1 XMMUYECKHE peaKIIuy 15 1 bubnuoreka IIOK https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 20
Pa3nen 2. BakHeilline npeacTaBUTe M HEOPraHMYeCKHUX BellecTB
2.1  Bosayx. Kucnopon. [Tonsitue 06 okcnmaax 6 1  bubmmoreka [{OK https://m.edsoo.ru/7f41837c
2.2  Bomopon. [ToHATHE 0 KUCIOTAaX M COJIAX 8 1  bu6mmoreka LIOK https://m.edsoo.ru/7f41837c¢
2.3 Bona. PactBopsl. [lonsiTHe 00 OCHOBaHUSIX 5 1 1 bubnuoreka IIOK https://m.edsoo.ru/7f41837c
2.4 = OCHOBHBIE KJIACCHI HCOPTAHUYECKUX COCIHMHCHUI 11 1 1  bubmmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznean 3. [lepuoanyeckuii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMeHToB /[, U. MengesneeBa. CtpoeHue aToMoB. XMMHUYECKAs

cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU
Ilepuonnueckuit 3akoH U llepuonnyueckas cucreMa XUMUYECKUX

3.1 snemertos JI. V1. Memene-cra. CTpoeHe atoma 7 bubaunoreka [TOK https://m.edsoo.ru/7f41837c¢

3.2 iﬁﬁﬁ;?mﬂ CBAZD- OKHCIHTEbHO-BOCCTAHOBHTE ILHBIC 8 1 bu6imoteka [{OK https://m.edsoo.ru/7f41837c
HWtoro mo pazaeny 15 bubmuoreka [TOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoteka [TOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YHACOB I1O I[TPOT'PAMME 68 4 6
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9 KJIACC

No KosaunvecTBO JieKTpOHHBbIE (MU(pPOBBIE) 00pa3oBaTeIbHbIE
. /;1 HaumeHoBaHMe pa3/ieioB U TeM MPOrPpaMMbl JacoB pecypchbl
Becero K/p Il/p
Pa3nes 1. BemecTBO M XUMHYECKHE PeaAKIIUU
1.1 Efa]ic;p CHUC 1 YJIYOJICHHC SHAHUH OCHOBHBIX Pa3AeioB Kypea § 5 1 bubmuoteka ITOK https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUECKUX PEaKIUuii 4 bubnunoreka LIOK https://m.edsoo.ru/7f41a636
13 VICKTPOIHMTHYCCKAA JHCCONMAINMS. XHMUUCCKHE DCAKIMM B g 1 1  bubmmoreka IIOK https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Pa3nen 2. HeMeTa/liibl M MX COeIMHEHUS
21 OO61as xapakTepucTuka XuMU4yeckux 3aemMeHToB VIIA-rpynmsl. 4 1 Bubnmorexa LIOK https://m.eds0o.ru/7f41a636
I"anmorensl
2.2 Obmaz XapAKTCPUCTHIA XHUMHUICCIUX 3JICMEHTOB VIA-rpynm:. 6 bubanoreka IIOK https://m.edsoo.ru/7f41a636
Cepa u e€ coequHEeHUS
03 ~ OOm@l XapaKTEpHCTUKA XMMHYECKHX SIEMCHTOB VA-TPYNIbL. o 1  bubmoreka IIOK https://m.edsoo.ru/7f41a636
A3sort, pochop u ux coenuHeHUS
2.4 ~ OOUIA XAPAKTCPICTHKA XHMICCKIX SMeMeRToR [VA-TPYIIEL. g 4 5 BuGuuorexa LIOK hitps://m.edsoo.ru/7f41a636
Yriepoa u KpEMHUM U UX COCTHHCHUS
Uroro no pazneny 25
Paznen 3. MeTasiibl 1 UX COeTUHEHMSI
3.1  OOGmme cBOICTBAa METAJIOB 4 bubanorexa IIOK https://m.edsoo.ru/7f41a636
3.2  Baxueiine MeTaIIbl U UX COCAMHEHHS 17 1 2 bubanoreka IIOK https://m.edsoo.ru/7f41a636
Wroro no pazaeny 21

Pa3znen 4. Xumus U oKpy:Kawouias cpeaa
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4.1  BemiecTBa u MaTepHaibl B )KU3HHU YEIIOBEKA 3 bu6moreka [{OK https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 2 bu6moreka [TOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7
MOYPOYHOE IIVNIAHUPOBAHMUE 8 KJIACC
No Kosaun4yectBo Mara JJIeKTPOHHBbIE HU(PPOBbIE
u /;1 Tema ypoka 4acoB U3YYEeHUS oOpa3oBaTe/ibHbIE PecypChl
Bcero K/p I/p
1 Hpemver XuMHH. PoJb XHMHH B JKH3HH HCIOBCKA. g Bbu6mnotexa 1IOK https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
2 [Tousatre o0 MeTOAAaX MO3HAHUS B XUMUH 1 bubnuoreka [LIOK https://m.edsoo.ru/ff0d227e
[Ipaktuyeckass padora Ne 1 «IIpaBuna paboThl B
3 naboparopun ¥ mpuémel oOpalieHus ¢ 1adopatopubiM = 1 1 bubmmoteka ITOK https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM
4 Z{;Igg;’;e BemecTsa 1 cmec. CrocoOkr pasieneHus 1 bubanoreka IIOK https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha _
5 . 1 1 bubanorexa IIOK https://m.edsoo.ru/ff0d28c8
pUMEPE OUYMCTKU TTOBAPCHHOMN COJIH)»
6 ATOMBI M MOJICKYJIBI 1 bubmuoreka ILIOK https://m.edsoo.ru/ff0d2a6¢
7 XHMHIECKHE HJICMCHTRL. 3uaxu (cimBOLI) 1 bubaunoreka IIOK https://m.edsoo.ru/ff0d2be8
XUMHYECKUX JIEMEHTOB
8 [IpocThie 1 cIOKHBIEC BEIIECTBA 1 bubmuoreka ILIOK https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 bubmuoreka [TOK https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB. XUMHYECKas

10 ¢opmyna.  BajeHTHOCTH  aTOMOB  XWMHUYeCKuxX 1 bubmoreka [TOK https://m.edsoo.ru/ff0d2eae
9JIEMEHTOB

11 Otrocutenbuas atomuas  macca.  OTHOCHTCNbHAS 1 bubmmoteka ITOK https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAs Macca

12 MaccoBas qoJIst XMMUYECKOT O DJIEMEHTA B coeAuHeHnn = 1 bubmmoreka IIOK https://m.edsoo.ru/ff0d350c

13 KosmmuecTBo BemecTBa. Monb. Mousipaast Mmacca 1 bubmoreka [{OK https://m.edsoo.ru/ff0d5230

14 duspecKkue M XUMUHCCKAC ABICHHA. XHMHYCCKas 1 bu6muoteka ITOK https://m.edsoo.ru/ff0d37fa
peakus

15 Hp VSHAKH M YCHOBIAL - HPOTCRAMHMA . XHUMHUACCIIX bubanorexa IIOK https://m.edsoo.ru/ff0d3al6
peaKIuii

16 3aKOH COXPAHCHWS MACChl BEMICCTB.  XuUMHUCCKHE 1 bubnuoteka IIOK https://m.edsoo.ru/ff0d3b88
ypaBHEHHUSI

17 Boraucnenns  komectsa, MACERT  BELIECTBA 1O bubaunoreka IIOK https://m.edsoo.ru/ff0d5708
YpaBHEHHUSIM XUMHUECKHUX PEaKIIuit

18 Koaccuduicamus XMMHIECKUX Peakimii (coemenns, 1 bubanoreka [TOK https://m.edsoo.ru/ff0d3f34
pa3noKeHus, 3aMelleHusi, 00OMeHa)

19 M. B. Jlomonocos  — YHCHBIOHIHICTIONCAHCT. - ¢ bubaunoreka ITOK https://m.edsoo.ru/ff0d40c4
O06o011eHre U cUCTeMaTU3aIlUs 3HAHUI

20 Konrponbnas padora Nel mo reme «Bemecrsa u 1 bubaunoreka ITOK https://m.edsoo.ru/ff0d4290
XUMHYECKUE PEaKIIUN»

21 Bosnyx — cmecs rasos. Cocras osayxa. Kucnopon 1 bubaunoreka [TOK https://m.edsoo.ru/ff0d448e
— 3JIEMEHT | IpocToe BemniecTBo. O30H

22 Du3HUCCKUE W XMMHUECKHE CBOHCTBA KHCIOPOJa 1 bubaunoreka ITOK https://m.edsoo.ru/ff0d4614
(peakiuu okucnenus, ropenne). [lonarre 00 okcuaax

23 CriocobuI mostyueHus KuCIOpoaa B J1abopaTopuit i 1 bubaunoreka ITOK https://m.edsoo.ru/ff0d497a

IpOMBILIEHHOCTH. [I[prMenenune kucnopoaa



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemnoBoit 3 PexT XUMUUIECKON peakiuu, MOHITHE O

24 | TEpMOXMMHYECKOM ypaBHEHUH, 9K30- n 1 bubmoreka [{OK https://m.edsoo.ru/ff0d4790
9HJOTEPMHUYECKUX PEAKIIUAX

25 TommBo (ners, yrom. H meraH). 3arpssHeHne 1 bubanoreka ITOK https://m.edsoo.ru/ff0d4c4a
BO3J1yXa, CIOCOOBI €0 MPEI0TBPAIICHHUS

26 Ipaxiacckas pabora No 3 no Teme «HUO JAyHeHHe M bubanoreka ITOK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KUCIOPO/a, U3YYCHHUE €r0 CBOWCTBY

27 Boxopox — nement m - mpoctoe  BemecTso. 1 bubaunoreka [TOK https://m.edsoo.ru/ff0d4dd0
HaxosaeHnue B mpupo/e

28 QHU3MYECKHE M XUMHYECKHE CBOHCTBA BOZOPOZA. 1 bubaunoreka [TOK https://m.edsoo.ru/ff0d4dd0
[TpumeHeHne BoaOpoIa

29 [ToHsITHE O KACIOTAX M COJSIX 1 bubanorexa I{OK https://m.edsoo.ru/ff0d50d2

30 Crioco0Obl TOTy4YeHHS BOAOPOA B 1a00paTOpUu 1 bubnuoteka ITOK https://m.edsoo.ru/ff0d4dd0

31 Hpaiiaeckas pabora Ne 4 mo Teme «I:IOHquHHe | bubmuoreka ITOK https://m.edsoo.ru/ff0d4f42
coOupaHue BOJOPO/Ia, H3YICHHUE €r0 CBONCTBY

32 MounsipHbiil 00b€M ra3oB. 3aKOH ABOTaIpO 1 bubmmoteka [TOK https://m.edsoo.ru/ff0d542e

33 Brramcrierns 00hEMa, KOTHIECTBA BOMECTEA rasa o4 bubnuoreka IIOK https://m.edsoo.ru/ff0d55a0
€ro U3BECTHOMY KOJHMYECTBY BEIIECTBA UIIH O0BEMY

34 Berancnenus 06T’eMOB.. Fa30B TIO YPABHCTIIO PCartiiit bubaunoreka ITOK https://m.edsoo.ru/ff0d5708
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHUH ra30B

35 Dduznyeckue 1 XUMHYECKHE CBOMCTBA BOJIBI 1 bubnunoreka LIOK https://m.edsoo.ru/ff0d587a

36 CocrtaB ocHoBanuii. [TonsiTre 00 HHAMKATOPAX 1 bubnuoteka ITOK https://m.edsoo.ru/ff0d59e2
Boma  kxak  pactBopurens.  HacelmeHnele U

37 HCHACHIIIEHHbIE pacTBOPBI. MaccoBast 1015 BemecTea 1 bubanoreka IIOK https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTuueckas padora Ne 5 o teme «IIpurorosienue

38 pacTBOpPOB ¢  OmpeaeiéHHOW MaccoBoW  jgomedt 1 bubnuoteka ITOK https://m.edsoo.ru/ffOd5eba

PacTBOPEHHOTO BEILLIECTBAY
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KontponpHas pabora Ne2 mno teme «Kucnopon.

39 1 bubmmoreka IIOK https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»

40 Oxcupl: cocTaB, Kaccu(UKalus, HOMEHKIATypa 1 bubmuoteka ITOK https://m.edsoo.ru/ff0d664e

41  1lo7yueHHE M XHMUYECKHE CBOHCTBA KHCIOTHBIX, 4 Bu6mmotexa ITOK https://m.edsoo.ru/ff0d664e
OCHOBHBIX M aM()OTEPHBIX OKCHIOB

42 OcHoBaHus: cocTaB, KiaccuuKanms, HOMEHKIATypa 1 bubanorexa ITOK https://m.edsoo.ru/ff0d67ca

43 [TonyueHne ¥ XUMHYCCKUE CBOMCTBA OCHOBAHMIMA 1 bubanorexa ITOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kiaccuuKkaIys, HOMCHKJIATypa 1 bubmmoreka [{OK https://m.edsoo.ru/ffOdfee2

45 [ony4eHue U XUMUYECKUE CBOMCTBA KUCIOT 1 bubmoreka [{OK https://m.edsoo.ru/ffOdfee2

46 Comulcp eHHMe):UH OMCHIIATYPa, CIIOCOOBI NONyuCHNA, Bu6mnoteka ITOK https://m.edso0.ru/00ad9474
XHMHYECKHE CBOMCTBA
[IpakTrueckas pabora Ne 6. Pemenue

47 IKCIIEPUMEHTAIBHBIX 3amad 1Mo Teme «OCHOBHBIE 1 buonnoreka IIOK https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHMYECKUX COCTUHCHHI

a4g ~ Lenermucckas CBASH MOy furaccaMtt - 4 Bu6moreka ITOK https://m.edsoo.ru/00ad9a50
HEOPraHUYECKHUX COCAMHEHUI

49 9606meHHe 1 CHCTCMATH3AMIA SHAMIM 1O - T f e bubaunoreka IIOK https://m.edsoo.ru/00ad9ch?2

OCHOBHBIE KJIACChI HEOPTAHUIECKUX COCTUHEHHUM

50 KonrpormsHas pabora Ne3 rio UT,,eMe OcHOBHBIE KIACCH! 1 bubanorexa IIOK https://m.edsoo.ru/00ad9ela
HEOPraHUYECKHUX COCAMHEHUI

51 [lepsbic  nombITKM  KIACCHOUKALMM  XMMHUECKUX 1 bubanoreka IIOK https://m.edsoo.ru/00ad9ffa
a51eMeHTOB. [TOHATHE O TPyIIax CXOIHBIX SJIEMEHTOB

52 Hepuomaueckuit 3akon u llepuommieckas cHerema 1 bubanoreka IIOK https://m.edsoo.ru/00ada52c
xuMudeckux 3mneMeHToB 1. . Menpaeneesa

53 [Tepuopl, TpynIIbIL, TOATPYIIIHI 1 bubmmoteka [TOK https://m.edsoo.ru/00ada52c

54 Crtpoenne aromoB. CocTaB aTOMHBIX sijiep. M30Tombl 1 bubmmoteka [TOK https://m.edsoo.ru/00ada342

55 CTtpoeHue 3JIeKTPOHHBIX 000JI0UY€K aTOMOB DJIEMEHTOB 1 Bu6mmotexa LIOK https://m.edsoo.ru/00adashc

[Tepnonnueckoui cuctemsl [1. 1. Menneneena
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XapakTepuCTHUKa XUMHUYECKOTO 7JJIEMEHTa IO €ro

56 nonoxxenuto B [lepmommueckoit cucreme J[. U. 1 bu6moreka [{OK https://m.edsoo.ru/00ada824
Meunneneena
3nayenue [leproauuecKkoro 3akoHa JUISI Pa3BUTHS

57 Hayku u npaktukd. . W. Menngenees — yuéHbiii, 1 bu6muoreka ITOK https://m.edsoo.ru/00ada96e
IIe/Iaror U rpa)TaHuH

5g ~ /ICKTPOOTPHLATENBHOCTH  ATOMOB  XHMHUECKHX 4 Bu6nuorexa ITOK https://m.edsoo.ru/00adaab8
3JIEMEHTOB

59 HNonuas xuMu4deckas CBsA3b 1 bubmuoreka IIOK https://m.edsoo.ru/00adac34

60 KoBasieHTHas MOJIIpHAs XUMHUUYECKas! CBS3b 1 bu6moreka [JOK https://m.edsoo.ru/00adaab8

61 KoBaneHTHas HEMOJsIpHAs. XUMHYECKasl CBS3b 1 bu6moreka [JOK https://m.edsoo.ru/00adaab9

62 CrereHp OKUCIIEHNS 1 bubnuoreka IIOK https://m.edsoo.ru/00adae28

63 OKHCIHTEIPHO-BOCCTAHOBUTEIHHBIC PEAKITUU 1 buonuoreka [IOK https://m.edsoo.ru/00adb076

64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 bubanorexa I{OK https://m.edsoo.ru/00adb076

g5~ Komrponbnai pabora Nod no Teme «Crpoenue atoma. 4 Bu6mmoreka ITOK https://m.edsoo.ru/00adb486
XUMHYECKas CBSI3bY

66 EEZ;EI;HHH ypok. Obobmene - cucTeMaTH3aINA 1 bubanorexa IIOK https://m.edsoo.ru/00adb33c

67 EEZ;EI;HHH ypok. Obodmenne - cHCTEMATH3AIMS 1 bubanoreka IIOK https://m.edsoo.ru/00ad9ch?2

68 Pegep}im’m ypox. OOobmenme u cucTeMaTusaNus 1 bubanoreka IIOK https://m.edsoo.ru/ff0d61c6
3HaHUN

OBIIEE KOJIMYECTBO HACOB I1O I[TPOTPAMME 68
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9 KUIACC

No KosmuectBo Hdara DJIEeKTPOHHBbIE HU(PPOBbIE
. /;1 Tema ypoka 4acoB HU3y4YeHH s o0pa3oBaTte/ibHbIE PeCYPChI
Bcecero K/p I/p

1 Hepromuaeckuit - saxon. Tlepuomrieckas - cucrema 1 bubmmoreka IHOK https://m.edsoo.ru/00adb59e
xuMuueckux syemenToB /. 1. Menneneena

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKHUX 1 bubnuoreka HOK
DIIEMEHTOB MIEPBBIX TPEX MEPHUOIOB https://m.edso0.ru/00adb6b6

3 Kraccnpuiamma u HOMCHK/IATYPa HEOPraHMHCCKHX 1 bubmmoreka ITOK https://m.edsoo.ru/00adb7e2
BEILIECTB

4 BHH?I XHMITHCCKOM CBASH W THIBL KpHCTUTHACCKUX ¢ bubmmoreka IHOK https://m.edsoo.ru/00adbacé
pemeToOK

S yenynemme swami ocnommx pastcion sypes § 11 tps://m.eds00.1u/00adb486
YLy pas P https://m.edsoo.ru/00ad9ela
KJ1acca

6 Kraccuduicamms XHMHIHCCKHX - peakitiy o bubaunoreka IIOK https://m.edsoo.ru/00adbcb0
pa3IMYHBIM pU3HAKAM

7 Homsie o ckopoctn ximueckoi peaxiuy. Howsrie 1 bu6mmoteka [{OK https://m.edsoo.ru/00adbe9a
0 TOMOTEHHBIX U T€TEPOr€HHBIX PEaKIMIX
[TonssTne o xumuueckoMm paBHOBecuu. DakTopsl,

8 BIIMSIONINE HA CKOPOCTh XHUMHYECKOW pEaKIuu U 1 bubnuoreka IHOK https://m.edsoo.ru/00adc28c
MOJIOXKEHUE XUMUUYECKOTO PaBHOBECHS

9 OKHCIIMTEIBHO-BOCCTAHOBHUTEIIBHBIC PEAKITI 1 bubaunorexa [TOK https://m.edsoo.ru/00adcade

10 Teopus SnekTponuTHICCKOl ccouanuu. CHibHbe 1 bubanorexa IIOK https://m.edsoo.ru/00adcd68
U cI1a0ble DJIEKTPOJIUTEHI

11 HNonuble ypaBHEHUS peakiui 1 bubmorexa HOK

yp peart https://m.edsoo.ru/00add448

12 XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUW B CBETE 1 bubnuoreka HOK

MpeICTaBICHUH 00 IEKTPOIUTUICCKON JUCCOITUAITUN https://m.edso0.ru/00add5d8
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XUMHYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUMN

bubnmorexa LHOK

13 00 3JEKTPOIUTUYECKON UCCOIMALIAN https://m.edsoo.ru/00add8b2
14 [ToHsiTHE O THApPOIU3E coneit bubnmotexa HOK
P https://m.eds00.ru/00add9d4
15 Tmeapommscon mccommn.  Xmmscomme Bubmorexs LOK
P " A HHatt. https://m.edsoo.ru/00addd12
peakIny B pacTBOpax
16 [paxtuaeckas  pabora — No L. «Pernenie bubmmoreka IIOK https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTATBHBIX 3a/1a49)
KonrtponbHas pabora No2 o TEME
17 «DNEKTPOIUTHYCCKAS JUCCOIHAIMS. XHUMHUYCCKUE bubmmoreka IHOK https://m.edsoo.ru/00addecO
pEaKIuy B pacTBOpax»
18 O6Hfaﬂ XapakTepHCTHKA TalloreHoB.  XUMHHCCKHE bubanorexa IIOK https://m.edsoo.ru/00addfe2
CBOICTBa Ha MMPUMEPE XJIOpa
19 XHOVPOBOHOP on. ComsiHai KHCNOTA, XHMHYECKHE bubanoreka IIOK https://m.edsoo.ru/00adel04
CBOWCTBa, MOYICHHE, TPUMEHEHHE
20 HpaKTH:{ eckas papora Ne 2 1o Teme «Hlonyuenne bubanorexa IIOK https://m.edsoo.ru/00ade348
COJITHOUM KUCJIOTBI, U3y4EHHUE €€ CBOHCTBY
9] DbIUHMCICHUS IO YDABHCHWAM XMMHUCCKUX PEaKiiii, Bbu6muorexa [IOK https://m.edsoo.ru/00ade488
€CJIM OJIUH U3 PEareHTOB J]aH B U30bITKE
22 OOmras xapakrepuctuka 31eMeHToB VIA-Tpymnmsl bubmoreka L{TOK https://m.edsoo.ru/00ade64a
AnnorponHbie MoauduKanmuu cepbl. HaxoskaeHwe
23 ceppl M €€ COCOUHEHWI B Tpupojae. XUMHUYECKHUEC bubmuoreka L{TOK https://m.edsoo.ru/00ade64a
CBOMCTBA CEpbl
24 Ceon BOZIOPOJL, CTPOCHHC, (DM3MICCKHE M XMMHECKUE bubanorexa IIOK https://m.edsoo.ru/00ade802
CBONCTBA
g5 OKCHIBL Ccepel. Ucep Had KHCTOTa, (u3mieckue w bu6muorexa I{OK https://m.edsoo.ru/00adea28
XUMHYECKHE CBOWCTBA, TPUMCHCHHE
26 XHMHYCCKHC  PeAKIMH, JIGKAlME B OCHOBC bubanoreka IIOK https://m.edsoo.ru/00adec8a

MPOMBIIIJIEHHOTO  crnoco0a  MOJIyYeHHsI  CEpHOM
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27

28

KHUCJIOThl. XHUMHUYECKOE 3arpA3HCHHUC Oprxca}omeﬁ
Cpcabl COCAMHCHUAMU CCPBI

Bpluucnenue wMaccoBOM 0JIM  BBIXOJa IIpOAYKTAa
pCaKmnuu

OO6mas XapakTepHCTHKAa JJIEMEHTOB VA-TpyIIbl.
A3oT, pacmpocTpaHeHHe B mpupoje, hundeckue u
XUMHAYECKUE CBOICTBA

bubanoreka ITOK https://m.edsoo.ru/00adec8a

bubanoreka ITOK https://m.edsoo.ru/00adeea6

29

AMMI/IaK, €ro (1)PI31/III€CKI/IG U XHUMHUYCCKHUC CBOﬁCTBa,
IMMOJIYUCHUC U TIPUMCHCHUC

bubmmoreka IIOK https://m.edsoo.ru/00adf004

30

[Ipaktuyeckass pabora Ne 3 mo Teme «llomyuenue
aMMHaKa, N3y4YE€HHUE €r0 CBOMCTB)

bubmuoteka I{OK https://m.edsoo.ru/00adf180

31

A3oTHas kucnora, e¢ (GU3MYECKHEe M XHUMHUYCCKUC
CBOMCTBA

bubnuoteka ITOK https://m.edso0.ru/00adf306

32

33

34

Hcnonb3oBaHre HUTPATOB M COJIEH aMMOHHUS B
KauyecTBE MMHEpAIbHBIX yA0OpeHui. XHUMHUYECKoe
3arpsi3HEHUE OKpYXKarollel cpeabl COeqUHEHUSIMU
azoTa

®dochop. Oxcun docdopa (V) u hochopnas kucnora,
¢dusnyeckre 1 XMMUYEeCKHe CBOMCTBA, MOTyUYeHUE
Ncnonws3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX
ynoOpeHuii.  3arpsi3HEHHE  TPHUPOJHON  CpPEIbI
dbocdharamu

bubnuoteka ITOK https://m.edsoo.ru/00adf518

bubanoreka [TOK https://m.edsoo.ru/00adf68a

bubaunoreka [TOK https://m.edsoo.ru/00adfc20

35

VYriepon, pacnpocTpaHeHHEe B IPHPOE, GU3HICCKHE
U XUMHUYECKUE CBOMCTBA

bubaunoreka [TOK https://m.edsoo.ru/00adfd9c

36

Oxcunpl yriepoga, Ux (QU3MYECKHEe U XUMUYECKHE
CBOMCTBA. DKOJIOTMYECKUE MPOOJIEMBI, CBA3aHHBIE C
okcuzom yriaepona (1V)

bubaunoreka ITOK https://m.edsoo.ru/00adfebe

37

38

VYrojpHas KUCI0Ta U €€ COJIA

[Tpaktuueckass pabora Ne 4 mo Tteme "llomydenue
yraekuciaoro rasa. KauecTBeHHas peakuus Ha
KapOoHaT-uOH"

bubanoreka I{OK https://m.edsoo.ru/00ae006c¢

bubaunoreka I{OK https://m.edsoo.ru/00ae027e
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HepBOHa‘IaHBHHC IIOHATHUA 00 OpraHNYCCKUX

39 1 bubmmoreka LIOK https://m.edsoo.ru/00ae054e
BEIECTBaX KakK O COEIUHCHHIX yriiepoaa

40 Kpemuuii 1 ero coeinHEHUs 1 bubanorexa IJOK https://m.edsoo.ru/00ae080a
[IpakTrueckas paborta Ne 5. Pemenne

41 OKCIEPUMEHTANIBHBIX 3a1a4 1o Teme «Baxkueitmme 1 bubanoreka ITOK https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIMHEHUS

42 Kontponbas pabora Ne3 mo Tteme «Baxneiimme 1 bubanorexa IJOK https://m.edsoo.ru/00ae0el8
HEMETAIIIBI U UX COEIMHEHUS
OO1mias xapaKTepUCTUKa XMUMHUYECKHX 3JIEMCHTOB —

43 METaJLIOB. MeTaHHquC..KaH CBA3L U MGT&J’IJII/I‘I?CKaSI 1 bubanoreka L[OK https://m.edsoo.ru/00ae103e
KpHCTaIUTHYECKass pemérka. DHU3HUECKHe CBOMCTBA
METAaJIJIOB

44 Xumueckue ,cpouctha | Merauion. oy bubnuoteka [OK https://m.edsoo.ru/00ae1156
DIEKTPOXUMHUYECKUH PS/T HAPSHKEHUIM METAJIOB
O6mwme crocoObl monyueHuss MmeramuioB. CIUiaBbl.

45 BbIuncieHus mo ypaBHCHHSIM XUMHUECKUX peakuuid, 1 bubanorexa IIOK https://m.edsoo.ru/00ael1156
€CIIH OJIUH U3 PEarcHTOB COAEPKUT IMPUMECH

46 [ToHsITHE O KOPPO3HUU METAILJIOB 1 bu6muoreka [IOK https://m.edsoo.ru/00ae1278

47 [Iea0uHbIe METAIIBI 1 bubanorexa IIOK https://m.edsoo.ru/00ael4b2

48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U KaJIHS 1 bubnunoreka IIOK https://m.edsoo.ru/00ael4b2

49 [llenouHO3eMeNbHBIC METAIIIbI — KAJBIIMH U MarHuit 1 bubnuoreka IHOK https://m.edsoo.ru/00ael5e8

50 Baxkneiime coeIMHEHUS Kaablus 1 bubmmoreka IJOK https://m.edsoo.ru/00ael15e8
O0o0mIcHe M CUCTEeMAaTH3alMs 3HAHUK II0 TEeMe

51 "[IlemouHbIC W MIETOYHO3EMEIbHBIC METAIIbBI U HX 1
coeauHeHHs"

52 JXKEcTkoCTh BOJIBI M CITOCOOBI € YCTpaHEeHUs 1 bu6muoreka [IOK https://m.edsoo.ru/00ae1886

53 KécTtrocTh BOMIBI U CLIOCOOBI €€ ycTpaHEeHuUs 1 bubmumoreka LIOK https://m.edsoo.ru/00ae1886

54 HpaKTquCISaH padora No ,,6 110 Teme "KECTKOCTS BOAE! 1 bu6mmoreka [TOK https://m.edsoo.ru/00aelae8
U METOJIBI €€ YCTPaHEHHSI

55 AnmroMuHUT 1 bubaunoreka I{OK https://m.edsoo.ru/00aelc64
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56 AmboTepHbIe CBOWCTBA OKCH/IA M THAPOKCHIA 1 bubmmoreka ITOK https://m.edsoo.ru/00aelc64
57 Keneso 1 bubmmoreka I{OK https://m.edsoo.ru/00ael1d86
58 8?';”%1’ ruapokenpt u comn xenesa (1) u xenesa 1 bub6moreka L{OK https://m.edsoo.ru/00ae35e6
59 O06oOmeHe W cucTeMaTu3alus 3HAaHUW 10 TeMe 1
" ATIOMUHUH, KEJIE30 H UX COSTUHEHHS"
[IpakTnyeckas pabora Ne 7. Pewenue
60 OKCIEPUMEHTANIBHBIX 3a1ad 1o Teme «Baxkueitmme 1 bubmmoreka IHOK https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIIUM,
61 CCTUT O/IHH 13 pear CHTOB JIaH b H36HIKG YU COACPAHT 9 bu6mmoteka [IOK https://m.edsoo.ru/00ae1750
npuMecH. BpldnclieHns MaccoBOWM JOJMU  BBIXOJA
MPOIYKTa peaKIuu
62 O6o0mieHne W cuUcTEeMaTU3alus 3HAHUM 1O Teme 1
"Ba)kHeuIe MeTaJuIbl M1 UX COeqUHEHUS"
63 KoutponsHas pabora Ne4 mo Tteme «Baxueiimue 1
METaJUIbl ¥ UX COCTMHEHUS»
64 Bemectsa M Marepualsl B MOBCCAHCBHOM OKH3HH 1 bubnuoteka ITOK https://m.edsoo.ru/00ae3f50
YeJoBeKa
65 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpeIbl 1 bu6mmoteka [1OK https://m.edsoo.ru/00ae4270
66 Posib xuMuu B penieHur SKOJIOTHUECKUX TPOo0IeM 1 bu6mmoteka [OK https://m.edsoo.ru/00ae4270
67 51::11; ];IHHH ypok. Obobmenue 1 cucTemMaTusaims 1 bubmuoteka I{OK https://m.edsoo.ru/00ae0dOa
68 Pesep BB YPOK. ObobuieHue 1 CHCTeMATH3AIMS 1 bubmmnoreka LIOK https://m.edsoo.ru/00adb33c
3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O
MHNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

* Xumus, 8 xmacc/ IN'abpuensn O.C., Octpoymo WU.I'., CnagxoB C.A., AxuuoHepHOE
00I1IeCTBO «3patenscTBO «IIpocsenienue»
» Xumus, 9 xnacc/ INabpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKuuoHepHOE
obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbBI U1 YUYUTEJISA
I'adpuenan O.C. Xumusa. Paboume nporpammsel. Ilpenvernas nunus ydyeOnuko O.C.
lNabpuensina, U.I'. OctpoymoBa, C.A. CnangkoBa. 8-9 kiaccel: yyeOHOe mocoOue s

obmeobpazoBatenbHbIX opranuzamuii/O.C. ['abpuensn, C.A. Cnaakos.- M.: [IpocBemienue,
2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCHbI CETHU
UHTEPHET

denepanbubiil mopran «Poccuiickoe oopazoBanue WwWw.edu.ru

Enunas xomiekius nudpoBbix 00pa3oBaTeabHBIX pecypcoB Azpec caiita: http://school-
collection.edu.ru

OtxporThiid KoJuTek: XumusaCollege.ru — mHTepHET-TIPOCSKT IS TUCTAaHIIMOHHON
noarotoBku k cnade EI'D. Aapec caiita: http://college.ru/himiya/

[Topran pyHmaMeHTaNBHOTO XMMUYECKOTO 0O0pa3oBanus Poccun.

Anpec caiira: http://www.chemnet.ru

["azera "Xumusa" uznarensckoro goma 1-ro centsops. Caut " uay Ha ypok xumuu'.
Marepuainsl k ypoky. Anpec caita: http://him.1september.ru

XuMus U1l BCeX: WUTFOCTPUPOBAHHBIE MaTEepPHAIIBI IO 00IIEH, OpraHuYeCcKOi 1
HeopraHuveckoi xuMuu. Anpec caiira: http://school-sector.relarn.ru/nsm/

Kypuan "Xumus u Kuzns - XX Bex". Anpec caiira: http://www.hij.ru

Mup xumuu. Ha caifte: kpaTkuii Kypc Xumun, Ouorpauu XUMHUKOB, CTaThH, BEIIECTBA,
OTbITHI, My3ei. OOIacTu XUMUU: OpraHuYecKas, aHATUTUYECKas, IKOXUMHUS, HeTeXuMus,
TepMoxuMusi. Ajpec caiita: http://chemistry.narod.ru

Bupryansaas Xumudeckas [Ikona Anpec caiita: http://him-school.ru

VYuurens. [Ipo. https://uchitel.pro/
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