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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE OCHOBHOTO 0OIIET0 00pa30BaHUsl COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOH MPOTpPaMMBI
OCHOBHOTO 0011ero o0OpasoBanusi, npeactaBieHHbx B @I'OC 00O, a Takke Ha OCHOBE
benepanbHOi pabovell MPOrpaMMbl BOCIIUTAHHUS M C YYETOM KOHIICTIIMHU IIPETIOIaBaHUS
yueOHOTro TmpenaMeTa «XuUMUS» B 00pa3oBaTeNbHBIX OpraHu3anuiax Poccuiickoit
denepanuu.

[Iporpamma mo xuMuM Aa€T MPEACTABICHUE O LENSIX, 00mel cTparernu o0y4eHus,
BOCIIMTAHUS U PAa3BUTHS O0yJArOIIUXCsl CPEACTBAMU y4eOHOTO MpeIMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEMETHOE COJEep)KaHWe, MPEIyCMAaTPUBACT pacIpelesieHHe ero Io
KJlaccaM M CTPYKTYPHUPOBAHHUE TI0 pa3zesiaM U TeMaM MPOrpaMMBbl 10 XUMHH, OTIpeeseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XaPAKTEPUCTUKH COJCPKAHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEILHOCTh U3YUCHHUSI XUMUU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTMKA YYeOHOTO TIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOydYarOIINXCS,
OTIpeNieNsieT BO3MOXKHOCTH TMIpeaMeTa JUIss pealn3alud TpeOOBaHUI K pe3yibTraTtam
OCBOEHHMS OCHOBHOW 00pa3oBaTeNbHON NpPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHMM K pe3ynbTaTaM OOydeHHs XUMHHU Ha YpPOBHE Liejiei
W3yYeHHs] TIpeIMeTa W OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIFHOW JIEATEILHOCTH
00y4JaroIIerocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHMS.

3HaHWE XUMHH CIY)XAT OCHOBOW st  (OPMHUPOBAHHS  MHPOBO33PEHUS
oOydJaromerocsi, ero IMpeICTaBICHHH O MaTepPHATBHOM EIMHCTBE MHUpPA, BAKHYIO POIb
UTpaIOT (POpPMHpYEMbIE XUMHUEH IMPEICTaBICHHsI O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00
SBOJIIOIMM BELIECTB B MPHUPOJAE, O MYTSIX PEIICHUs TI00albHBIX MPOOIeM YCTOWYHBOTO
pPa3BUTHUSl YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUECKOM, MHILNEBOM M HKOJOTHYECKOMN
0€301acHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3aliid BO3MOXKHOCTEW Al caMOpa3BUTHS U (POPMHUPOBAHUS
KYJIBbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyuaronmxcs, HABBIKOB UX  CaMOCTOSITeJIbHOW  yueOHOM JeSITeNIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCIIEI0BATEIbCKIX YMEHUN, HEOOXOAUMBIX KaK B MOBCEIHEBHOM
KU3HHU, TaK U B IPO(PEeCcCHOHANBHON 1eATeIbHOCTH;

3HAKOMHUT CO CIEeNU(UKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI IIEIOCTHOTO
B3IJI]a Ha EAMHCTBO MPHUPOABI U 4YENIOBEKa, SBJIAETCS OTBETCTBEHHBIM 3TalloM B
(hopMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00Y4YaIOLIUXCS;

CHocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPHUPOJAE, K YEIOBEKY, BHOCHT CBOW BKJAJl B DKOJIOTHMYECKOe 0Opa3oBaHHe
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOy4eHHMM XUMHH oOecreuuBaloTcs —crenuduxon
coJiep’KaHusl yu4eOHOTo TpeaMeTa, KOTOPBIM SBJSIETCS MelIaroruvyeckd aJanTHPOBAHHBIM
OoTpaskeHHeM 0a30BOI HayKH XMMUU Ha OTNPEeAETIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOTO oOImIero oOpa3oBaHMs OpPHUEHTHUPOBAH Ha
OCBOEHME OOYyYalOIIMMHUCS CHUCTEMBbl TNEpBOHAYAIBHBIX IMOHATUH XUMHUH, OCHOB
HEOPraHM4eCcKON XUMHM U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IMOHATUN OpPraHUYecKOM
XUMHH.

CrpykTypa coJepXaHHd TMpOrpaMMbl IO XHUMHU C(HOPMHpPOBaHA Ha OCHOBE
CHCTEMHOTIO0 1o/ixo/a K e€ u3ydyenuto. CopepikaHue CKIabIBaeTCsl U3 CUCTEMBI MOHATUH O
XMMUYECKOM 3JIEMEHTE U BEILECTBE M CUCTEMBI MOHATUN 0 XUMHUYecKoi peakuuu. Obe 3tu



CUCTEMBI CTPYKTYPHO OPIraHU30BaHbI 110 IPUHIUITY IOCJIEI0BATEIBLHOIO Pa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO y4€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa /[. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHHUs O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPE/ICTaBICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOTYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEJOBATEIBLHO OT OJHOIO YPOBHSA K JIPYTOMY,
BBIMIOJTHAS ~ (YHKIUH OOBSCHEHHWS W TNPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS H
BO3MOKHOCTEH IIPAKTUYECKOTO IPUMEHEHUS U MTOJIY4EHHS U3Y4aeMbIX BEILIECTB.

OcBoeHne MporpamMMBbl IO XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTABIAIONIEH HAYYHOW KApTHUHBI MUpa B JIOTHKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHHUs K HAYYHOMY 3HAaHUIO MU METOJaM NO3HaHusA B Hayke. M3yueHue
XUMHH MIPOUCXOTUT C NMPUBJICUEHUEM 3HAHUHN U3 paHEe U3YyYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipy u3yyeHUM XUMHMHM OPOUCXOAUT (POPMHPOBAHHE 3HAHUI OCHOB XHUMHYECKOMN
HayKH KakK o0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOW J1eATeNbHOCTU
YeJl0BEeKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aaua yueOHOTO IpeaMeTa
COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMUYECKMX 3HAHUW — BaKHEHWIIMX (HaKTOB,
MOHATHM, 3aKOHOB M  TEOPETHUYECKUX  MOJIOKEHUH, JOCTYNHBIX  0000IIeHul
MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B IPUOOIIEHHWH K HAyYHBIM METOJaM
MO3HAHUS NPU U3YYEHUHU BEIIECTB U XMMHUECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHHI
MO03HABATEIbHBIX YMEHUH M HX MNPUMEHEHHH B YyueOHO-TIO3HaBaTEIbHOM M yueOGHO-
UCCIIEIOBATENIbCKOM  JEATENbHOCTH, OCBOGHMHM IIpaBUI Oe30MacHOro oOpalleHus c
BEIECTBAMU B [IOBCETHEBHOW KU3HU.

IIpy wu3ydyeHMM XUMHMM Ha YPOBHE OCHOBHOIO 0OLIEro oO0pa3oBaHMs BaXHOE
3Ha4YeHUe NPUOOPEIH TaKUe LIEIH, KakK:

— (GopMHpOBaHME  HWHTEIUIEKTYyaJlbHO  Pa3BUTON  JIMYHOCTH, TOTOBOH K
caM0oOOpa30BaHUIO,  COTPYIHUYECTBY, CaMOCTOSITEIbBHOMY  IPHUHATUIO  pEIICHUH,
CIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSM KHU3HM;

— HAIPaBJIEHHOCTb OOY4YEHMsI Ha CHCTEMaTH4ecKoe MPHOOLIEeHHE 00yJaromuxcs K
CaMOCTOSITEJIBHOM  ITO3HABaTECJIBHOM  JEATEIBHOCTH, HAaydyHbIM METOJaM IO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieyeHue yClIOBUi, ClIOCOOCTBYIOIUX IPUOOPETEHHIO 00YyUYarOIUMUCS OIbITA
pa3sHOOOpa3HOW JIeATENbHOCTH, IIO3HAHUS M CAMOIIO3HAHMS, KJIFOUYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHIMI), UMEIOIIMX YHUBEpCaJIbHOE 3HAUCHHME JJIS Pa3lIU4HbIX BUJIOB
NESITEIbHOCTH;

— ¢opmupoBaHue oOmiel (QyHKIHOHATBHONW U €CTeCTBEHHO-HAYyYHOM IPaMOTHOCTH,
B TOM YHUCJIE€ YMEHUH OOBACHATH M OLICHUBATH SIBICHUS OKPYXAIOILEro MHUPA, UCIOJb3YS
3HAHHUS M OMNbIT, MOJYYECHHBbIE NP HU3YYEHUU XHUMHH, INPUMEHATH HUX IPU PELICHUU
po0JieM B MOBCETHEBHOM JKU3HU U TPYIOBOM JESTEIbHOCTH;

— ¢opmupoBaHHe y OOy4arOIIMXCSd T'yMaHUCTMYECKMX OTHOIIEHHWH, MOHUMaHHS
LEHHOCTH XUMHYECKUX 3HAHUH [UI1 BBIPAOOTKM HKOJIOTUYECKU LIEIeco00pa3HOro
MOBEJICHUsI B OBITY U TPYAOBOM JEATENbHOCTH B LIENSAX COXPAHEHHs CBOETO 37J0POBbS U
OKpYXKarolLlel IPUPOJIHOMN CPEbI;

— pa3BUTHE MOTHUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPONIIO H
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHs OOIIEUeNIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K
0CO3HAaHHOMY BBIOOPY MPOGHIIS U HAIPABICHHOCTH JalTbHEUIIEro 00yUeHHUSsI.



Pabouas mporpamma mo y4eOHOMY MpenMeTy XUMHUS (POPMHPYIOTCS C Yy4ETOM
PaGoueii mporpammel Bocmmranus MBOY COIIl Nel5 r.3apuncka.  Peanmuzanus
BOCIIUTATEJIbHOTO MMOTEHIIMAIA YPOKOB (YpOUHas AESITEIbHOCTb) IPEyCMaTPUBAET:

MaKCHUMAJIbHOE HCIIOJIb30BAHME BOCIIUTATENIBHBIX BO3MOXKHOCTEH COJEpKaHUs
y4eOHBIX TPEAMETOB sl (POPMUPOBAHHS Y OOYYAIOIMIUXCS POCCUUCKUX TPAAUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COLMOKYJIBTYPHBIX IEHHOCTEH, POCCHICKOTO HCTOPUUYECKOTO
CO3HAHUS Ha OCHOBE HCTOPHYECKOTO TMPOCBEUICHUS; TMOA00p COOTBETCTBYIOIIETO
COJIEpXaHUs YPOKOB, 3aJlaHWM, BCIOMOTATEIbHBIX MAaTE€pPUATIOB, MPOOJIEMHBIX CHUTYyaIHil
TUTSE OOCYKICHUI;

BKJIFOUEHHE B pabo4ue MmporpamMmbl MO Y4eOHBIM TpeaMeTaMm, Kypcam, MOTYJISM
LIETIEBBIX OPUEHTUPOB PE3YyIHTATOB BOCIIUTAHUSA, X YUET B OMPEACICHNUN BOCIIUTATEIbHBIX
3a7a4 YpOKOB, 3aHITHH;

BKJIIOYEHHE B paboyWe MporpaMMbl y4EOHBIX MPEIMETOB, KYpPCOB, MOIYJIEH
TEMAaTHKH B COOTBETCTBUU C KaJICHJAPHBIM IIJIAHOM BOCIIUTATEILHOU PabOTHI;

BHIOOp METOJOB, METOIUK, TEXHOJIOTHM, OKa3bIBAIOIIUX BOCIHUTATEIHLHOE
BO3/ICCTBHE HA JIMYHOCTH B COOTBETCTBUU C BOCHUTATEIBHBIM HJCAIOM, IIEJIbI0 H
3a/1ayaMy BOCITUTAHUSA, IIEJIEBBIMH OPUEHTHUPAMU PE3YJIbTATOB BOCIUTAHUS; PEaTH3aIINI0
MIPUOPUTETA BOCIIUTAHUS B YI€OHOMN JEATEITHHOCTH;

MPUBJICYCHUE BHUMAaHHUS OOYYArOIIMXCS K IIEHHOCTHOMY acHeKTy M3ydaeMbIX Ha
ypOoKax MPeJIMETOB, SIBJICHUN W COOBITHN, MHUITMUPOBAHUE OOCYXICHUMN, BHICKA3hIBAaHHUI
CBOErO0 MHEHHUSI, BRIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K M3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, JIMIIAM;

MPUMEHEHHE HHTEPAKTUBHBIX (QopM ydeOHON paboThl — HHTEJUIEKTYaJbHBIX,
CTUMYJIMPYIOIINUX MMO3HABATEIbHYI0 MOTHBAIMIO, UTPOBBIX METOAMK, JUCKYCCUH, NAIOLTUX
BO3MOXHOCTbH TPHUOOPECTH OTBIT BEACHUS KOHCTPYKTUBHOTO JUAJIOTa; FPYNIIOBON paboThI,
KOTOpasi YUUT CTPOUTh OTHOLICHUS U JIEHCTBOBATh B KOMaHJIE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIIIIJICHUS;

noOyxaeHNe 00yJaroIIMXCs COOII0AaTh HOPMBI TIOBEACHUS, TPaBHiIa OOMIEHUS CO
CBEPCTHUKAMH W  MEJAarorMYecKuMU  pabOTHUKAaMHU, COOTBETCTBYIOIIHME  YKJIaay
o0mreo0pa3oBaTeabHON OpraHU3alii, YCTaHOBJICHHE U TOIACPKKY T00pOKeTaTeNbHOM
aTMochepsl;

OpraHU3aI1I0 HACTABHUYECTBa MOTUBHUPOBAHHBIX u SPYAUPOBAHHBIX
oOyyaronuxcs HaJ HEYCHEBAIOUUMHU OJHOKIACCHUKAMHM, B TOM YHCIE C OCOOBIMH
00pa3oBaTeNIbHBIMU TMOTPEOHOCTSIMH, JAIOMIEr0 OOY4YaIOIUMCSl COLMATBHO 3HAYMMbIN
OTIBIT COTPYAHUYECTBA U B3aUMHOM MTOMOIIIH;

WHUIMUPOBAHUE U MOAJEPIKKY UCCIIEOBATENLCKON JeSITENbHOCTH 00yJaromuxcs,
IUTAHUPOBAHUE U BBIMOJHEHUE UHAUBHUAYAJIbHBIX U IPYIIOBBIX IPOEKTOB BOCIUTATENILHOM
HAIMPaBJIEHHOCTH.

OO1ee 4MciaO YacoB, OTBENEHHBIX ISl M3yYEHUsS XUMHHM Ha YPOBHE OCHOBHOT'O
obmero oOpa3oBaHus, cocraBiisgeT 136 yacoB: B 8 kitacce — 68 4yacoB (2 yaca B HEJIEIIO), B
9 knmacce — 68 yacoB (2 yaca B HEZCIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posb XuMuM B )KU3HU 4Y€JIOBEKAa. XUMUS B CUCTEME HayK. Tena u
BemecTBa. dusznueckue CBOMCTBA BELIECTB. ATperarHoe coCcTosiHue Beulects. [lonstue o
METOJIaX MO3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 37eMEHThl. CUMBOJIbI XUMHYECKUX 3JIEMEHTOB.
[IpocTeie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass (opmyna. BalleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemiecTB. OTHocutenbHas aTomHas Macca. OTHOCHTENIbHAs
MOJIEKyJIsIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSTUHEHUU.

KonnuectBo BemecrBa. Monbs. MossipHass Macca. B3auMOCBSI3b KOJTMYECTBA, MACChI
W 4YHCJIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacy€rsl 1o ¢dopMmynaM XUMHUYECKHUX
COEIMHEHM.

du3ndecKkue 1 XMMUUECKHE SIBJICHUSI. XUMUYECKash peakius U e€ Mpu3HaKu. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XWUMHUUYECKHe ypaBHeHus. Kiaccudukanus XUMHUYECKUX
peakiuii (CoequHEeHs, Pa3IoKEHUs, 3aMEIICHHs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYIO¥, TpaBuiIaMH pabOThl B JIabOpaTopuul U
npuémMamMu oOpaieHuss ¢ JabopaTOpHBIM O000PYIOBAaHHWEM, H3YY€HHE U OIHCaHUE
(DMBUYECKUX CBOMCTB 0OpaslOB HEOPraHMYECKUX BEIIECTB, HaOmo/eHWe (PU3nUecKux
(TuTaBieHWE BOCKA, TasHUE JIbJIa, PAaCTUPAHHUE caxapa B CTYNKE, KATICHHE M KOHJICHCAITUs
BOJbI) W XUMHYECKUX (TOpEeHHE CBeYH, MpOKaJIMBAaHHE MEIHOM MPOBOJIOKH,
B3aMMOJICHICTBHME MeJIa C KHCJIOTOM) SsIBIICHWM, HAOIIOJCHUE M ONHUCAaHWE IPU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakuuii (pa3joKeHHWe caxapa, B3aMMOJICHCTBHE CEPHOU
KHCJIOTBI C XJIOpHAOM Oapusi, pasnokeHue ruapokcuga menu (ll) mpu HarpeBaHuw,
B3auMOJICCTBUE kene3a ¢ pactBopoM coiu meau (Il), m3ydenme crnocoOoB paszaerneHus
cMeceil: ¢ TOMOIIbI0 MarHuTa, (UILTPOBAaHHME, BbIMAPUBAHUE, JUCTHIUISAIIMS,
xpomatorpadus, MNpoBeJACHHWE OYHMCTKH TMOBAPEHHOW COJIM, HAONIONEHHWE U OIHUCAHHE
pEe3yJIbTaTOB MPOBEJIEHUS OIbITA, WUIIOCTPUPYIOLIEIO 3aKOH COXPAHEHHS Macchl,
CO37[aHKe MOJIeIe MOJIEeKYI (IIapOCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — ajeMeHT U poCcToe BEIIeCTBO.
Haxoxpaenue xucnopoga B mpupoie, (puU3MYecKrMe U XUMHYECKUE CBOWCTBA (peakiuu
ropenus). Oxcuzapl. [Ipumenenue kucinopoaa. CHocoObl TMOJydeHUS KHCIOpoJa B
naboparopur W TpoMbIIUIEHHOCTH. KpyroBopoT kuciopoma B mnpupoae. O3oH —
AIJIOTPOTIHAS MOAU(HKAINSA KUCIOPOIA.

TemnoBoit 3ppexkT xuMuyeckoil peakuuu, TEPMOXUMUYECKUE ypaBHEHUS, JK30- U
SHAOTEPMHUUYECKUE peaKkUuu. TOIUIMBO: Yroib M MeTaH. 3arpsi3HEHHe BO3[yXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — snemeHT M mpocroe BemiectBo. HaxokneHue BoAopoza B IPHUPOAE,
¢busznueckue M XMMHYECKHE CBOICTBa, MPHUMEHEHHUE, CIoCco0bl monydeHus. Kucnotel u
COJIH.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM.

dusnueckue cBoucTBa BOoAbL. Bona kak pactBopurens. PactBopsl. HaceienHsie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOPUMOCTH BellecTB B Boje. MaccoBasi 0Jisl BELIECTBA B
pactBope. Xumuueckue cBoiicTBa BoAbl. OcHoBaHusA. Poib pacTBOpOB B mpupoje U B
KU3HU yesnoBeka. KpyroBopoT BoJibl B IpUpoJE. 3arpsa3HeHne NpUpoaHbIx BoJ. OxpaHa u
OYMCTKA IPUPOJHBIX BOJI.



Knaccudukanus nHeopranndeckux coenqunennii. Oxcunbl. Kimaccudukammsi OKCHIIOB:
coneoOpasyrome (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) M HecoyeoOpas3yromue.
Homenknarypa oxcunoB. dusndeckue M XMMHUYECKHE CBOWCTBAa OKCHIOB. [lomyueHue
OKCH/IOB.

OcnoBanus. Kiaccudukanus ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. PU3nyeckrue U XMMUYECKHE CBOMCTBA OCHOBaHUi. 1lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudpukamms kucnor. Homenkmarypa xucinor. Pusudeckue
XUMHYECKUE cBoicTBa KuCioT. Psan akruBHoctu mMeraimoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. Howmenknarypa comneil. Du3nyeckue M XUMUYECKHE CBOMCTBA COJIEH.
[Tony4yenue coien.

['enernueckas cBs3b MEXKIY KJIacCaMM HEOPraHUYECKUX COEIUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJCIIEHUE COJIEpP)KaHUsl KHUCIOpoJa B BO3JyXe, IOJIy4eHHE,
coOupaHue, paclo3HaBaHME€ U  HW3Y4YEHHE CBOWCTB  KHCIOpOJa, HAOIIOJCHHE
B3aUMO/ICHCTBUSL BEIIECTB C KHUCIOPOJOM M YCIOBUS BO3HHMKHOBEHHS W NpPEKpalleHus
ropeHust (Tokapa), O3HaKOMJIEHHWE C oOpa3llaMd OKCHIOB W OIMCAHHWE WX CBOWCTB,
MoJy4eHue, coOupaHue, pacro3HaBaHHE M U3YUYEHHE CBOMCTB BoJopoaa (TOpEHHE),
B3auMoJieiicTBUe Bojopona ¢ okcumom wMeau (1) (Bo3MOKHO — HMCTONB30BaHHUE
BHJIeOMaTEepUaNoB), HabI0AeHHe 00pa310B BEIIECTB KOJIUYECTBOM 1 MOJIb, HCCIIEI0BaHUE
OCOOEHHOCTEH pacTBOPEHMS] BEUIECTB C PA3JIMYHOW PaCTBOPUMOCTHIO, MPHUTOTOBJICHHE
pacTBOPOB C OMPEIEIEHHOW MACCOBOM J0JIE€H PACTBOPEHHOTO BENIECTBA, B3AMMOACICTBUE
BOJBI C MeTamlamMd  (HaTpueM ©  KaibliueM) (BO3MOXXHO  HCIIOJIh30BaHHUE
BUJICOMATEpPUANIOB), HCCIEAOBaHUE O0Opa3l0B HEOPraHUYECKUX BEIIECTB Pa3INYHBIX
KJIacCOB, HAOIIOIEHNE U3MEHEHHSI OKPACKU MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH,
n3ydeHue B3ammojeiicTBus okcuaa meau (1) ¢ pacTBopoM cepHON KHCIOTHI, KUCIOT C
METaJUIaMH, pEaKUUMid HEWTpalu3allMyd, TOJYYEHHE HEpPaCTBOPUMBIX OCHOBAHHIA,
BBITECHEHHE OJIHOTO METaJlJIa IPYTUM U3 PACTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX
3a1a4 1o teme «BaxkHeilne Ki1acchl HEOPraHUYECKUX COEIMHEHUI.

Iepuonuyeckuii 3axkon u [lepuoanyeckasi cucreMa XUuMHYECKHUX j1eMeHTOB /1.
HN. MengeneeBa. CrpoeHue aroMoB. XuMmMH4yeckasi CBf3b. OKHCIMTEIBHO-
BOCCTAHOBHMTEJIbHbIEC PEAKIIUA

[lepBbie MOMBITKM KIACCHU(pHUKAUU XUMHUYECKUX 3yieMeHToB. [loHstue o rpymmax
CXOJHBIX AJIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMENIbHbIE METaJUIbl, TaJlOTeHbl, HHEPTHHIC
ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumuyeckux diaeMmeHTtoB 1. .
MenneneeBa. Kopotkonepruoanas u anmunHomnepuoHas Gopmsl [lepuoandeckoii cucTeMbl
xumudeckux annemeHToB [I. . MenneneeBa. Ilepuonsl u rpynnbel. @U3NUYECKU CMBICTT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocrtaB aToMHbIX siaep. M3otombl. Dnektponsl. CtpoeHue
ANIEKTPOHHBIX 000J04YeK aToMoB mepBbiX 20 XxuMHYeckux 3ieMeHToB Ilepmoauueckoii
cucrembl JI. M. MenneneeBa. XapakTepUCTHKa XHUMHYECKOIO JJIEMEHTa IO €ro
nosnoxeHuro B [lepuonuyeckon cucreme . . Menaeneesa.

3aKOHOMEPHOCTH  HW3MEHEHHUs pajguyca aTOMOB  XMMMUYECKHX  DIIEMEHTOB,
METAJUTMYECKUX U HEMETAITIMYECKUX CBOMCTB MO TPYIIaM U IepUoaam.

3nauenue llepuognueckoro 3akoHa u llepuonmyeckol CHCTEMBI XUMHYECKHX
JJIEMEHTOB JJI pa3BUTHUA HAyKu U npakTuku. [. 1I. MenneneeB — yu€Hblil U TpakJaHNH.

Xumuyeckass  cBsizb. KoBaneHTHas  (MoJsipHas W HEMOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAsI CBS3b.
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Crenenb oxucneHus. OKUCIUTENBHO--BOCCTAHOBUTENBbHBIE peakiuu. [Ipoiecco
OKHUCJICHUS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0OpaslloB BEHIECTB METAJIOB M HEMETAUIOB, B3aWMOJICHCTBUE
TUAPOKCHAA IMHKA C pPAcTBOpaMHM KHCIOT U WIEJNOYEH, IMPOBEACHUE OIBITOB,
WJUTFOCTPUPYIOUIUX TMPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHwue,
PEeaKIMK Pa3JI0KEHUS, COCTUHCHHUS).

Meoscnpeomemmoie ceasu

Peanuzarusi MeXnpenIMETHBIX CBSi3eM TP M3YyYeHWHM XHUMHUU B 8 Kiacce
OCYIIECTBJISIETCSL Yepe3 MCIIOIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATHUM, TaK
U TIOHSATUHM, SBJSIONIUXCS CUCTEMHBIMH JJIs OTIEIBHBIX TMPEIMETOB €CTECTBEHHO--
Hay4HOTO ITHKJIA.

OO0mue ecTecTBEHHO--HAyUHbIE TTOHSATHUS: HAYYHbIN (DaKT, TUTIOTE3a, TEOPHSs, 3aKOH,
aHaIM3, CHHTE3, KilacCUUKALMS, TEePUOJIUYHOCTh, HAONIOACHHE, OKCIIEPUMEHT,
MO/ISTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHUE.

®dusnka: MaTepusi, aroM, dJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHWJ, H30TOIIBI,
PaIMOaKTUBHOCTD, MOJIEKYJA, JIEKTPUUECKUN 3aps]l, BEIIECTBO, TEJO, 00bEM, arperaTHoe
COCTOSIHME BEMIECTBA, Tra3, (PU3NYECKHE BEIMUYWHBI, CIUHHIBI H3MEPEHHs, KOCMOC,
niaHeTsl, 3BE31161, CoTHITE.

buonorus: ¢potocuntes, nprxanue, ouocdepa.

l'eorpadus: armocdepa, tumpocdepa, MHUHEpATbI, TOPHBIC TOPOJBI, TOJE3HBIC
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuonuueckass cucrema XxumMuudeckux snemeHToB [ U.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaHs, KaJbIHUSI U UX COCAUHEHUNH B COOTBETCTBUU C
MOJIOKEHHUEM 2JIeMEHTOB B [lepuoanueckoil cucteMe u CTPOEHUEM HX aTOMOB.

CtpoeHue BellecTBa: BUJIbI XUMHUYECKOM CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTbH CBOMCTB BEILECTBA OT THIA KPUCTAJUIMUECKON PEIIETKU M BUJA XUMUYECKOI
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHMYEeCKHX BEIIeCTB. XHUMHUYECKUE
CBOMCTBa BELIECTB, OTHOCAIIMXCS K Pa3IUYHBIM KJIacCaM HEOPraHMUYECKUX COEIWHEHUH,
TreHeTUYEeCKasi CBA3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanuss XUMHUUYECKUX peaKUUi M0 Pa3IUYHbIM NpU3HAKaM ([0 YUCIYy U
COCTaBY YYacTBYIOIIUMX B PEAKIMU BEIIECTB, MO TeIoBOMY 3((dexTy, Mo H3MEHEHHUIO
CTeTeHEeW OKHCICHUS XUMHUYECKHX DJEMEHTOB, IO OOpaTUMOCTH, IO YyYacTHIO
Karajau3aTopa). JK30- ¥ SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[lonsitne o ckopoctu xumudecko peakuuu. Ilonsitue 00 0OpaTUMBIX U
HEOOpaTHUMBIX XHMHUYECKUX peakiusx. [loHSATHE O TOMOTeHHBIX M T€TepOTreHHBIX
peakiusix. [lonarue o karanmuze. lloHaTtne o XuMuuyeckoM paBHOBecUU. DaKTOPHI,
BIIMSIOIINE HA CKOPOCTh XMMHUYECKOM PEaKIINU U MOJOKEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHCANTENHEHO-BOCCTAHOBUTENBHBIC PEAKIIUH, JICKTPOHHBIN O0alaHC OKUCIUTENHHO-
BOCCTAaHOBUTEILHOMN peakiu. CocraBnenue YpaBHEHUI OKHCITUTENBHO--
BOCCTaHOBUTEJHHBIX PEAKIIMi C UCIONIb30BAaHUEM METO/1a HJIIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUYECKON JUCCOLMALMU. ONEKTPOJIUTHI U  HEIIEKTPOJIUTHI.
Karvonbl, aHuOHB. MeXaHU3M JUCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
XUMHUYECKOH cBsi3u. CreneHs aucconuanyu. CUIbHBIC U ClIa0ble AIIEKTPOIHTHI.

Peakuuu noHHOro oOMEHa. YCIOBUS NPOTEKAaHUS pPEaKIMii HMOHHOTO OOMEHa,
MOJIHBIE M COKpALIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBA KUCIOT, OCHOBaHUH U
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COJIel B CBeTe MpPEICTABICHUNA 00 HIIEKTPOJMTHUECKOW auccouumarmu. KauecTBeHHBIE
peakuuu Ha HOHBI. [IoHATHE O THIPOIIN3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOACIISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATpUs),
MCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU OT BO3JEHCTBUS Pa3ITHUHBIX
(baKTOpOB, HCCIIEAOBAHHE 3JEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB, Ipolecca
JMCCOLIMALIMU KUCIIOT, 1IEJI04Yeil U cosel (BO3MOYKHO MCIOJIb30BaHUE BUJIEO MATEPUAIIOB),
MPOBEACHUE ONBITOB, HUTFOCTPUPYIOMIMX TPU3HAKKA TPOTEKAHUS PEaKIUil HOHHOTO
oOmena (oOpa3oBaHWe ocajaka, BBIJCNICHHE Tra3a, o0Opa3oBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI  OKUCIUTEIHLHO-BOCCTAHOBUTENIFHBIX pEaKUui (ropeHue,
peaknmuy pas3lIoKEHUs, COCMUHEHHs), paCIO3HABAHWE HEOPraHMYECKUX BEIIECTB C
MTOMOIIIBbIO KAYECTBEHHBIX PEAKIINK Ha MOHBI, PEIICHHE YKCTIEPUMEHTAIBHBIX 33/a4.

HemeTanibl U X coeTUHEHUS

OO0mas xapakTepucTruka rajoreHoB. OCoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CTpoeHne M (U3MUECKUue CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYECKUE CBOWCTBA HA MpUMEpe XJIopa (B3aUMOJICHCTBHE ¢ METaJTIaMH, HEMETaJUTAMH,
miesnioyamu). XuopoBojgopod. ComnsHas KHUCIOTa, XUMUYECKHE CBOWCTBA, MOJyYEHHE,
IIpUMEHEHHe. J[elcTBUE XJIopa M XJIOPOBOJOPOJAa HA OpraHM3M 4YelloBeKka. BakHeimme
XJIOPU/IBI M UX HAXOKJCHUE B TIPUPO/IE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynnsl. OcoOeHHOCTH CTPOEHHS! aTOMOB,
XapaKkTepHbIe CTeTIeHN OKucieHus. CTpoeHue n QU3NIecKre CBOHCTBA MTPOCTHIX BEIIECTB —
KHACIOpOAa W Cephl. AJIIOTPOINHBIE MOIU(PHKANNK KUCIOpOJa M Cepbl. XUMHYECKHE
cBoricTBa ceprl. CepoBOOPOA, CTPOCHHE, (PU3NUECKNE U XUMHUYECKUE CBOMCTBA. OKCHIBI
cepbl Kak TMPEICTaBUTENN KHUCIOTHBIX OKcHaoB. CepHass Kuciora, (QuU3MYecKue U
XUMHUYECKHE CBOMCTBA (OOIIME KaK MPEACTAaBUTENS Kiacca KUCIOT U CHEIU(DUUECKHE).
XUMUYECKHE PEaKIuy, JeKAIIUE B OCHOBE MPOMBILIUIEHHOTO CIIoco0a MoJydeHus: CepHOI
kucioTel. [IpuMmenenne cepHoil KuciaoThl. CoJIM CEPHOM KUCIOTHI, KAYECTBEHHAs PEAKIIUS
Ha cynabdar-uoH. HaxoxaeHue ceppl W €€ COCAMHEHHH B TPUPOJE. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIIel Cpebl COeTUHEHUSIMU Cepbl (KHCIOTHBIE TOXKIH, 3arpsi3HEHHE
BO3JlyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mas xapakrepucTka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. A30T, paclpoCTpaHEHHE B Hpupone, pusmueckue u
XUMHUYecKue cBoicTBa. KpyroBopor azora B mpupoge. AMMUAK, ero (u3nyecKkue u
XMMHYECKHE CBOMCTBa, ModydeHue u npumeHeHue. Cosid aMMOHUS, MX (PU3UYECKHE U
XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THas
KHCTIOTa, € MoJydyeHue, (PU3ndeckrue 1 XUMUYECKUE CBOMCTBA (001Me KaK MpeACTaBUTENS
Kjlacca KUCIOT U creuuduueckue). Vcmonb3oBaHue HHUTPATOB M COJEH aMMOHHUS B
KauecTBE MUHEPAJbHBIX yI0oOpeHuil. XUMHYecKoe 3arpsi3sHEHHE OKPYXKAIoLIEH Cpelibl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE IOXIM, 3arpsS3HEHHE BO3AyXa, MOYBHI U BOJOEMOB).
docdop, amtorpornnbie Moaudukanuu Gocdopa, GuU3HIECKHE U XUMHYESCKHE CBOMCTBA.
Oxcun dochopa (V) u dochopnas kucnora, U3NYECKUE M XUMHUYECKHE CBONCTBA,
noJsrydeHue. Mcnonb3oBanue GocdaTtoB B KaueCTBE MUHEPAIBHBIX YI0OpEHUH.

OO6mas xapakTepucTuka >eMeHToB |VA-Tpynmnbsl. Oco6eHHOCTH CTPOSHHS aTOMOB,
XapakTepHble  CTENEHH  OKHUCIEHMs.  YTIJepoJ,  aUIOTPONHbIE  MOAU(DUKAIUH,
pacrpocTpaHeHHe B Hpupoje, (uU3MYeckue U XUMHUYECKHe CBOiicTBa. AncopOuus.
Kpyrosopot yriepona B mpupoae. Okcuipl yriepojaa, ux (U3NYeCKHe M XUMHUYECKHe
CBOMCTBA, ACHCTBUE Ha XKUBBIE OPraHU3MBbI, MOJIyUYE€HHE U NMPUMEHEHHE. JKOJOTHYECKUE
npobsemMsbl, CBA3aHHBIE ¢ OkcuaoM yriaepona (IV), rumoresa riio0anbHOTO MOTEIUICHUS
KJIMMaTta, MapHUKOBBIA 3¢ ¢ekT. YrompHas kuciota U e€ coiid, UX (QU3MUECKUEe U
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XMMUYECKHUE CBOMCTBA, MOJIydeHHE U MpuMeHenue. KauecTBenHas peaknus Ha KapOoHaT-
noHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIIICHHOCTH U CEIBCKOM
XO35HCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepojga (MeTaH, 5TaH, JTWICH, AaleTUJICH, 3TAaHOJ, TJIMLEPUH, YKCYCHAas KHCIIOTa).
[IpupoaHbIe HCTOYHUKH YIIIEBOJIOPOAOB (Yroib, IPUPOIHBIN Ta3, HE(PTH), MPOIYKTHl UX
nepepaboTku (OCH3WH), UX POJIb B OBITY M MPOMBIIIUIEHHOCTH. [IoHATHE O OHMOJIOTHYECKU
BAXHBIX BEUIECTBAX: JXHUpaxX, O€JKaxX, yIrJIeBOJAaX — W HUX POJH B JKU3HU YEIOBEKA.
MarepuanabHOE €IMHCTBO OPTaHMYECKUX M HEOPTraHWYECKUX COCTMHEHHN.

Kpemunii, ero ¢usnueckue M XMMHUYECKHUE CBOWCTBA, MOJIydCHHWE W MPUMEHEHHUE.
Coenunenus kpemHust B mpupoje. Obmme npencraBienus 06 okcuae kpemuus (1V) u
KpeMHHeBO# kucnore. CHIMKATBhl, WX HCIOJB30BAaHHE B OBITY, B INPOMBIIUIEHHOCTH.
Baxwneiine cTpouTenbHbIe MaTepHaibl: KEpaMUKa, CTEKII0, IIEMEHT, OETOH, JKeJIe300eTOH.
[TpoGnembl Ge30MacHOTO MCTOJIB30BAHUSI CTPOMTENBHBIX MAaTEPHAJIOB B TOBCEIHEBHOM
KU3HH.

Xumuueckuit IKcnepumenm:

M3ydeHue OOpa3IOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI,
MPOBE/ICHNE Ka4eCTBEHHBIX pEaKIMil Ha XJIOPHI-WOHBI W HAOIIOACHWE MPHU3HAKOB WX
MPOTEKAHMsI, OTBITHI, OTPAKAIONINE PU3NISCKHE W XUMUUECKUE CBOMCTBA TaJIOTEHOB M UX
coeMHEeHUH (BO3MOKHO HCII0JIb30BaHHE BUEOMATEpUaOB), O3HAKOMJIEHHE ¢ 00pa3liaMu
XJIOpUAOB (TAJIOTEHHUIOB), O3HAKOMJICHHE C O0Opa3laMud Cepbl M €€ COCTUHEHUSIMH
(BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHAIOB), HAOIIOJEHUE TIpolecca OOyrIMBaHUS
caxapa TOJ] JICWCTBUEM KOHIICHTPHPOBAHHOW CEPHOM KHCIOTHI, M3Y4YE€HHE XHUMHUYECCKHX
CBOWCTB pa30aBJICHHOW CEpPHOM KHCJIOTHI, MPOBEACHHE KAYECTBEHHOW peaklud Ha
cynb(dar-uoH W HaOMIO/IEHHWE MpU3HAKA €€ MPOTEKAaHWs, O3HAKOMJICHHE C (DU3UYECKUMU
CBOWMCTBaMHM a30Ta, ¢ochopa W UX COCOTUHEHUNW (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMAaTepuasIoB), obOpasmamMu a30THBIX ©  (OchHOpHBIX yIAOOpeHUi, ToJydeHue,
coOupaHue, pacro3HaBaHHE M W3y4EHHE CBOICTB aMMHaKa, IPOBEJICHHE KaueCTBEHHBIX
peakiuii Ha HMOH aMMOHHUS M ¢docdarT-uOH M H3yYyeHUE NPU3HAKOB HMX MPOTEKAHMS,
B3aUMO/JICHICTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAblo  (BO3MOKHO
WCIIOJIb30BAHME BHJICOMATEPHANIOB), M3YYEHHE MOJENIed KpPUCTAIMYECKUX PEeIETOK
anMasa, rpadura, ¢ysiepeHa, 03HAKOMIIEHHE C IMPOLIECCOM aJcopOLMU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM MPOTHBOrasa, MojydeHue, coOupaHue,
pacrmo3HaBaHHEe U HW3Y4YE€HHE CBOMCTB YIVIEKHCIOIrO rasa, MPOBEJACHHE KaueCTBEHHBIX
peakiuii Ha KapOOHAaT W CUJIMKAT-MOHBI W M3y4YeHHE IMPU3HAKOB HX MPOTEKAHUS,
O3HAKOMJICHHE  C  TPOAYKIMEH  CHUIMKATHOM  MPOMBIIUICHHOCTH,  pElICHHE
AKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «BakHele HeMeTaIbl U UX COSIUHEHUSD).

MeTtanjibl M UX COeTMHEHUS

OOmas xapakTepUCTUKa XMMHYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX
nonoxkenuss B Ilepuonmyeckoii cucreme xumudeckux snemeHtoB J[. M. MenneneeBa u
cTpoeHusi atoMoB. CTpoeHue MeTaioB. Mertauinyeckass CBA3b U MeETaJJIM4ecKas
KpUCTANIMYECKass  peméTka. DIEKTPOXHUMHYECKUH Pl  HaANpsHKEHUH — MeTaslioB.
dusnueckue U XUMUYECKUEe CBOMCTBA MeTayuloB. O0Iue crocoObl MoIydyeHUs METaIoB.
[TonsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alUTHl X OT KOoppo3uu. CriiaBbl
(ctamp, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE B OBITY U IPOMBIIIIIEHHOCTH.

[lenoynsie MeTamnbl: moyokeHue B Ilepuoguueckoil cucreMe XMMHUYECKUX
anementoB JI. M. MeHaeneeBa, CTpOoe€HHE HX AaTOMOB, HAaXOXXJEHHE B IPHUPOJE.
duznyeckue W XUMHUYECKHME CBOIcTBa (Ha mpuMmepe HaTpus W Kaius). OKCUIsl U
TUAPOKCUABI HATPUS U Kanus. [[prMeHeHre MeT0YHbIX METAJUIOB U MX COCIMHEHHI.



[[leno4yHO3eMeENbHBIE METAUIBI MATHUM W KaJIbLWI: 1OJI0KEeHHE B Ilepuonnueckon
cucremMe xuMuueckux aneMeHToB J[. . MenzeneeBa, cTpoeHre UX aTOMOB, HAX0KJICHUE B
npupoje. dusnyeckne M XMMHUYECKHE CBOMCTBA MarHus M Kanblus. Bakneilmme
COCMHEHUST KanbIUs (OKCHA, THIPOKCHUI, coin). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTpaHEHHUS.

AnroMuHMI: noJ0KeHHe B [lepuoanueckor cucteme XuMH4YECKUX 3ieMeHToB [1. 1.
MenneneeBa, CTpoeHUE aroma, HaxokJeHue B mpupoje. Pu3nyeckue U XUMHUYECKHE
cBOMCTBA almoMHUHUS. AMGPOTEpHBIE CBOMCTBA OKCU/IA U THAPOKCU/IA AITFOMUHHUSL.

Kenezo: nmonoxenue B Ilepronnueckoil cucreme XuMudeckux snemeHrtoB 1. .
MenneneeBa, CTpoeHUE aroma, HaxokJeHue B mpupoje. PuU3nyeckue U XUMHUYECKUE
cBoricTBa xkene3a. Oxcumpl, ruapokcuasl u conu sxkeneza (1) u xenmesza (I1l), ux cocras,
CBOICTBA U MOJyYEHHUE.

Xumuueckuit IKcnepumenm:

03HaKOMJIEHHE C o0Opa3laMu METauIOB M CIUIABOB, MX (PM3NYECKUMHU CBONCTBaMH,
U3y4eHUe pe3yabTaToB KOPpO3UHU METaJlIOB (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHJA KaJlbLiUd W HATPHUS C BOJOH
(BO3MOXKHO HCHOJb30BAaHUE BUAECOMATEPUATIOB), UCCIEIOBAaHHE CBOWCTB KECTKOM BOJBI,
rpoliecca ropeHus keje3a B KUCIopoJe (BO3MOXKHO HCIIOJIb30BAHHME BUAEOMATEpUAsIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI: MAarHus, KaJIbIUs, ATFOMUHUS,
uunka, sxeneza (II) u xenesa (1), mequ (ll), HaGmioneHue u omucaHue NPOIECCOB
OKpaIllMBaHUs TUIAMEHH WOHAMHU HATPHs, KIS M KaJbIHsA (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEpPHAJIOB), HCClIeqoBaHUEe aM(OTEPHBIX CBOWCTB THAPOKCHIA QTIOMHUHHUS H
TUAPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIIBHBIX 3a71a4 110 TeMe «BakHenIne MeTauTbl
U UX COCIMHEHHUSI.

XuMHUSA U OKPYKAaKWIIas cpena

BemectBa m Marepuansl B IOBCEJHEBHOM JKM3HM 4elOBeKa. be3omacHoe
WCIOJIb30BAHME BEIIECTB M XHMHYECKMX peakuuii B ObiTy. [lepBas mnomoimp npu
XUMHUYECKUX 0KOTraX U OTPABJICHUSX.

XUMHYecKOoe 3arps3HEHHE OKpyXKarolled cpeabl (mpelenbHas —JOMyCTHMast
KoHIeHTpamus Bemect, npaigee — I[IJIK). Ponp XxumMum B permieHuH 3KOJIOTHYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpas3loB MaTepuanoB (CTEKIO, CIJIaBbl METAJUIOB, IOJHMMEpHbBIE
MaTepuabl).

Meostcnpeomemmnie ceasu

Peanuzanust MeXnpeIMETHBIX CBsi3eéM IpU  HM3ydyeHUHM XuUMUUM B 9 Kiacce
OCYILIECTBIISICTCS YepPE3 UCIOIb30BAHKUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHATHUH, TaK U
MOHATUHN, SBISIOIIMUXCS CUCTEMHBIMU JUISL OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKIIA.

OO01ue ecTeCTBEHHO-HAY4YHbIC MOHATHUS: HAy4HBIM (hakT, THUIMOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, Kiaccu(ukanus, MEepUOJAUYHOCTh, HAOMIOJCHHE, OKCIEPUMEHT,
MOJENUPOBAaHNE, W3MEpPEHUE, MOJIeNb, SBJICHHE, MAPHUKOBBIM APPEKT, TEXHOIOTHS,
MaTepuabl.

®dusnka: MaTepusi, aroM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIH], H30TOIBI,
PaaMOAaKTUBHOCTh, MOJIEKYNA, JJIEKTPUYECKUI 3apsiji, MPOBOJHUKH, MOJIYIPOBOIHUKH,
TUDTIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENIO0, 00BEM, arperaTHOe COCTOSHHE BEIECTBa,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpUCTaNIMYecKass pem€rka, CIUIaBbl, (U3HUecKue
BEJIMYMHBI, €IMHULIBI U3MEPEHHUs, KOCMUUECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢dotocuntes, napixanue, Ouocdepa, dsKocucTeMa, MHHEpPATbHBIS
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEILHBIE BEIIECTBA.
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I'eorpadus: armocdepa, rumpocdepa, MHHEpaibl, TOPHBIE MOPOJIbI, IOJIE3HbIE
UCKOIIaeMbI€, TOILJIMBO, BOJTHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUS ITPOTPAMMBI 11O XMMHMHM HA
YPOBHE OCHOBHOI'O OBIIIEI'O OGPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 0O0mmIero oOpa3oBaHHS
JOCTUTAIOTCS B XOJA€ OOy4eHUs] XMMHUHU B €IMHCTBE Y4eOHOUW M BOCIUTATEILHOUN JESITEITLHOCTA B
COOTBETCTBUU C TPATUIIUOHHBIMU POCCHUHCKUMU COIMOKYJIBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMH
[IEHHOCTSIMH, TPHHITHIMH B OOIIECTBE NpPaBHJIAMH W HOPMaMH IOBEICHHUS U CIOCOOCTBYIOT
MpoIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATTU3AINN 00yJaIONTUXCS.

JIMYHOCTHBIE PEe3YNIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW IO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIMA W pPACHIUPECHUE ONBITA JISATSIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYECKOTr0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECCKOMY M HAYIHOMY
HACJICIUIO, TIOHMMAaHWs 3HAYCHHUS XHMHYECKOW HAYKH B JKH3HHU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HWH(OPMAIMEH O TEPEIOBBIX JOCTIKCHHUSIX W OTKPBITHSIX
MHUPOBOW U OTCUECTBEHHOW XMMHH, 3aNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa
H O0IIEeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTABJICHUSI O CONMAJIBHBIX HOPMax W TMPaBWIAX MEXJIMYHOCTHBIX OTHOIIECHUH B
KOJUIEKTHUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO MTOJIE3HOM,
y4e0HO-HCCIIeIOBATEIBCKOM, TBOPYECKOW W JIPYTMIX BHJAX JCSITEILHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM NIEATETHHOCTH TPH BBHITIOJHEHWH YUEOHBIX, MTO3HABATEIBHBIX 3a]1a4,
BBITIOJTHEHUN XHUMHYECKHX OJKCIIEPUMEHTOB, CO3JaHUM YYeOHBIX TIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHUIO W B3aWMOIIOMOIIM B TIPOIlECCe ATOW y4eOHOU JIeATSIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE W IMOCTYIIKA CBOMX TOBApPHUIIECH C IMO3WIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS TIOCIIEACTBHIA IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA .

MHPOBO33PCHUYCCKHE  MPEJACTABICHWS O  BEIIECTBE M XHUMHYCCKOH  PEaKIluH,
COOTBETCTBYIOIIME COBPEMCHHOMY YPOBHIO pa3BHTHS HAYKH M COCTaBIISIONIME OCHOBY JUIS
MMOHMMAaHMS CYIIHOCTH HAyYHOW KapTHHBI MHUpA, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BHUTHS MPHUPOJIBI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHON CpPelo, O POJM XUMHUHU B IO3HAHHH
3THX 3aKOHOMEPHOCTEHH;

MO3HABATE/IbHBIC MOTHBBI, HANpPaBJICHHBIC HA IIOJYYCHHE HOBBIX 3HAHHH 110 XHMHH,
HEOOXOUMBIC JIIi OOBSACHEHHUS HAOMIOJACMBIX TIPOIECCOB M SBJCHHM, IT03HABATEIbHOM,
MH()OPMAIMOHHON U YUTATEIIbCKON KYJIbTYPBI, B TOM YHCJIC HaBBIKOB CAMOCTOSTEILHOM PabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATypOH, JOCTYHHBIMH TEXHHUYECKHMMH CpPEJICTBAMHU
HH()OPMAMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO W TIO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM0o00pa30BaHUI0, MPOCKTHOM W HCCIIEIOBATENLCKON IEATENIBHOCTH, K OCO3HAHHOMY BBIOODY
HATIPABJICHHOCTU M YPOBHS OOYyUCHUsI B TAJIbHEHIIIEM;

4) popMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 3/I0pPOBBI 00pa3 >KM3HH, OCO3HAHWE TIOCIEJICTBUNM M HEMNPUSATHE BPEIHBIX MPHUBBIUEK
(ynoTpeOiieHusT aJKOTOJIs, HApPKOTHKOB, KYpeHHs), HEOOXOTUMOCTH COOMIOJCHHS TPaBHI
0€30MacHOCTH NP OOpaIIeHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH,

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEC K MPaKTHUECKOMY H3YUeHHUIO mpodeccuil u Tpyla pa3indHOTO pojJa, YBAXKEHHE K
TPYAY U pe3yabTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWUN TI0 XMUMUHU, OCO3HAHHBIN BHIOOP WHIMBUAYAIBHON TPAESKTOPUU MPOIOIDKEHUS 00pa3oBaHUs
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C y4€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, yeremHol podheCcCHOHaTBHON NEITELHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCA B TPO(PECCHOHATBHOM Cpefe;

6) IK0JI0THYECKOT0 BOCIIUTAHHUS:

HKOJIOTUYECKU I€JIeCO00pa3HOe OTHOLIECHHE K MPHPOJE KaK MCTOYHHMKY >KM3HM Ha 3emile,
OCHOBE €€ CYIIEeCTBOBaHMSA, MOHMMAaHHE IICHHOCTH 3J0pOBOrO M 0Oe30macHOro o0pas3a >KH3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO, OCO3HAHUE
[EHHOCTH COOIOJICHHsI MPaBHJI O0E30TacCHOTO TMOBEICHHS IMpH padoTe C BEHIECTBAMH, a TaKXKeE B
CUTYaLMSX, YTPOXKAIOUIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH MPHUMEHATHh 3HAHUS, TOJTydaeMble MPH W3YYCHHH XUMHH, ISl PEelIeHHs 3aiad,
CBSI3AHHBIX C OKPYXKAIOIIEH MPUPOJHON CpeloW, Il TMOBBIIECHHUS YPOBHS HKOJOTHYECKOMU
KYJIBTYpBI, OCO3HaHUS TJIOOAIBHOTO XapaKTepa JKOJIOTHYECKUX NPOOJIeM W IMyTeH UX pemieHus
IIOCPEACTBOM METOJ0OB XHMHH, SKOJIOTHYECKOTO MBIIUICHUs, YMEHHS PYKOBOJCTBOBAaTHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pPE3yJAbTaTOB BBLACISAIOT 3HAYMMBbIE U1 (HOPMUPOBAHUS
MHPOBO33pEHUs OOIIEHAy4yHble€ NOHSTHUS (3aKOH, TEOpHs, NPHUHLHI, THUIOTE3a, (PaKT, CHUCTEMa,
MIPOLIECC, SKCIEPUMEHT U APYroe.), KOTOPbIE HCIOJIb3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3THX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O
L[EJIOCTHOM Hay4YHOW KapTHHE MHpa, U YHHMBEpcalbHble yueOHbIe AeHCTBUA (TIO3HABATEJIbHBIE,
KOMMYHHMKATHBHBIE, PErylATHBHbIE), KOTOpble OO0ECleynBalOT (OPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUIAaHHPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3HaBaTebHBIE YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble joruyeckue a1eicTBUs:

YMEHUS MCHOJIb30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHHS] TP OCBOCHUH 3HAHUM: pACKpPbIBAaTh
CMBICTT XUMHUYECKHUX MOHATUHN (BBIACIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH B3aUMOCBS3b
C APYrUMU MOHSTHUSIMH), UCHOJIB30BaTh MOHSITUA U1 OOBSICHEHUS OTAEIbHBIX (PAaKTOB U SIBJICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUU JUIsl KiIacCU(UKAMM XUMHUYECKHX BEIIECTB U XMUMHUYECKUX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaAMH W3YY€HHUS, CTPOUTD
JIOTUYECKHE pacCyXAeHUs (MHIYKTUBHbIC, IEIyKTHBHBIC, IO AaHAJOTWH), JeJlaTh BBIBOJBI H
3aKITHOYECHUS;

yMEHHE NPUMEHSTh B Ipollecce MO3HAaHUSA TMOHATHS (IIpeIMETHbIE M METalpeMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJICNH, HCIIOJIb3yeMble B XUMHH, MpeoOpa3oBbIBATH HIMPOKO
MpUMEHSeMble B XHUMHHU MOJENbHBIE IMPEACTABICHUS — XUMHUYECKHM 3HAK (CHMMBOJ 3JIEMEHTA),
XxuMHuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuuu — TpU peleHuu ydeOHo-
[T03HABATENbHBIX 33]a4, C YUYETOM 3TUX MOJEIIbHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BATh
CYIIIECTBEHHBIE MPHU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XUMHYECKHUX PEaKIIUi,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CJICJCTBEHHBIE CBS3H U MPOTUBOPEUHS B U3Y4aeMbIX
rpoleccax u sIBJICHUSIX.

Ba3oBble ncciienoBare/ibCKue AeiCTBHA:

YMEHHUE UCIIOJIB30BaTh IOCTABICHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA NIO3HAHUSA, A TAKKe
B KaueCTBE OCHOBBI A1 (POPMHUPOBAHUS TUMOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MpHOOpeTeHne OmbITa MO IUIAHUPOBAHHWIO, OPTaHU3allMM U MPOBEJICHUI0 YUYEHUYECKHX
HKCIIEPUMEHTOB, YMEHUE HAONII0JaTh 332 XOJO0M IpOIecca, CaMOCTOSATENBHO MPOrHO3UPOBATh €ro
pe3ynbTaT, GopMyIHpoBaTh 0000IIEHUS M BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Padora ¢ undpopmanueii:

yYMEHHE BBIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIUIO PA3IUYHBIX BHIIOB U
dbopM mpeacTaBIEHUS, MOTYYaeMYI0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JUTepaTypa
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XMMHUYECKOTO COJICp)KaHHMsI, CIIpaBOYHbIE TOCOOUs, pecypchl MHTepHeTa), KpUTUUECKHA OICHUBATH
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPHUMEHATh PAa3JIMYHbIE METOJbI U 3alpochl MPH MOUCKE W 0TOOpe MH(pOpMaru H
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIMMBIX JUIsI BBIMOJIHEHHS y4eOHBIX M MO3HABATEIbHBIX 337124
OTIPENICIEHHOTO0 THIA, MPHOOPETEHHE OIbITa B OO0JIACTH HCIOJB30BaHUS WH(MOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJIeHUE KyIbTypOH aKTHBHOTO HCIIOJB30BAHUS PAa3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIIbHO BBIOMpAaTh ONTHMAJIbHYIO (OpMYy  TpEICTaBICHUS
nHbOpMAlMM W WUIIOCTPUPOBATH peIlaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMHy,
npyruMu popmamu rpaduku U UX KOMOMHAIUSIMUY;

YMEHHE HCIOJNb30BaTh M AHAIM3UPOBATh B IMpollecce Y4eOHOW MW HCCIEeN0BATEIbCKON
JEATeTbHOCTH HH(POPMAIIHIO O BIMSHUH MTPOMBIIIICHHOCTH, CEJILCKOTO X03sCTBA M TPAHCIIOPTA Ha
COCTOSIHHE OKPY/KAOIIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe TelCTBHUS:

yYMEHUS 3a7]aBaTh BOMPOCHI (B X0/€ AUaora U (WIM) AUCKYCCUM) TI0 CYIIECTBY OOCYKIaeMOM
TeMBI, POPMYIMPOBATH CBOM TPEII0KEHNSI OTHOCUTENIFHO BBITIOHEHHSI TPEIOKEHHON 3a1a4H;

YMEHUS TPEJICTABIIATH MOJyISHHBIE PE3YNIbTaThl MMO3HABATEIBHOMN JEITEIFHOCTH B YCTHBIX H
MUCHMEHHBIX ~ TEKCTax; JeJjaTh TPE3EHTAUI0 PEe3yAbTATOB  BBITIOJIHEHUS  XUMHUYECKOTO
JKCIIepUMEHTa (71ab0paTOPHOTO OMBITA, JabOpaTOpHON pabOTHl TO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM TO3HABAaTEIBHOW M
MCCIIEI0OBATENLCKOM IEITETFHOCTH TP PENICHUH BOSHUKAIOIIUX MPOOIeM Ha OCHOBE y4éTa 00X
MHTEPECOB U COTJIACOBAHMA MO3ULUHN (0OCYXAECHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOpMHAINS COBMECTHBIX JACHCTBUI, ONpeie]IeHne KPUTEPHEB 110 OIIEHKE KaueCcTBa BHIMIOJTHEHHON
paboThI U ApYyTHE).

PeryasiTuBHble YyHHBepcajbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO ONPEAeNATh LEeNu NesTeNbHOCTH, MJIaHUPOBATh, OCYILECTBIATH,
KOHTPOJHMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTD, BEIOMpATh HanboJsee
s exTuBHBIC CIIOCOOBI pelIeHUsT YUeOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIHHO COCTaBIISATh
WA KOPPEKTUPOBATH MPEIJIOKECHHBIM aJTOPUTM JECHCTBUU MPHU BBHINOJHEHUU 3aJaHUN C YUETOM
MOJIyYeHHUs HOBBIX 3HaHUIl 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX W pEaKLUsAX, OLICHUBAThH
COOTBETCTBUE IIOJYYEHHOTO pe3yiabTaTa 3asBJIIEHHOM 1eM, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIOBUH 3aJIJaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHHIO O0S3aTENbHOIO  COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOW (¢eaepanbHO pabouell MpOrpaMMOi, BBIIEISIOT: OCBOCHHbBIC
00yyarouMMuUCs Hay4Hble 3HaHUS, YMEHUS U CIIOCOOBI JeMCTBUIA, crieupuiecKue Ui NpeAMEeTHON
obnmactu «XUMHUS», BUIBI NEATEIBHOCTH MO MOJYYECHHIO HOBOTO 3HAHUS, €r0 HHTEPIpETaIuH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMYHbIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K xoniy oOyueHus B 8 ki1acce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE JOJKHBI OTPAXKaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHI:

® DaCKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKMX MOHSATHI: aToM, MOJIEKYNa, XUMHUYECKUN

AJIEMEHT, MPOCTOE BEHIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOpPOAHAS M HEOJIHOPOJHAs),

BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,

MOJISIpHAsi Macca, MaccoBasi JI0Jii XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJISIPHBIN 00BEM,

OKCHUJ, KHCIIOTa, OCHOBAaHHE, COIlb, OJJIEKTPOOTPHIIATEIHHOCTh, CTEMEeHb OKHCICHUS,

XUMHYECKash peakius, KiIacCUpUKAIUs peaklHil: peakiuu COeAWHEHUs, peaKluu

pa3oKeHus, peakuy 3aMelleHUs, peakuu OOMeHa, 3K30- U PHIOTEPMUYECKHE PEaKIIUH,

TerIoBoM 3(peKT peakiuu, sSAPO aToMa, DIEKTPOHHBIM CIOW atromMa, aToMHas OpOUTAlb,

paaMyc aroMa, XMMHU4YECKasl CBsI3b, MOJISIpHAS M HEMOJIApHAs KOBaJIEHTHAs CBsI3b, MOHHAs
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CBSI3b, MOH, KaTHMOH, aHUOH, PAaCTBOP, MaccoBasi J0JIsl BEIIECTBA (IIPOLIEHTHAs KOHLEHTPALIUs)
B pacTBOpPE;
® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATUM U MPUMEHATH 3TH HOHATHUS
IIPU OIIMCAHUM BELLECTB U UX NPEBPAILCHUI;
UCIOJb30BaTh XMMUYECKYI0 CHUMBOJHMKY JUII COCTaBICHHsS (OPMYJ BEIIECTB U ypaBHEHHUH
XUMHUYECKUX PEAKIIU;
ONPEJEIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, IPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJlaccy
COeMHEHUN 10 (Qopmynam, BHUJ XUMHYECKOW CBS3M (KOBaJeHTHasT M HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;
packpsiBaTh cMbica Ilepuoguueckoro 3akona JI. WM. MeHnneneeBa: JeMOHCTPUPOBATh
MOHMMAaHHE TMEePUOJNYECKON 3aBUCUMOCTH CBOWCTB XHUMHYECKHX JJIEMEHTOB OT UX
nosioxkeHus B Ilepuonnyeckoil cucteme, 3aKOHOB COXpPaHEHHS MAcChl BELIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO y4EeHHMsI, 3aKOHa ABOTapo;
ONMCHIBAaTh M XapaKTepHu3oBaTh TabinuHyto (opmy Ilepmoanueckoil cucteMbl XUMHUYECKUX
AJIEMEHTOB: Pa3JIMyaTh MOHIATUS «TJaBHas moArpymnmna (A-rpynmna)» U «noOoyHas MoArpymnmna
(b-rpymnmna)», maneie U OOJbIIME NEPUOABI, COOTHOCUTh 00O3HAUEHUs, KOTOPbIE UMEIOTCS B
tabiuue «llepmoanueckas cuctema xumudeckux oiemeHtoB Jl. WM. MenneneeBa» ¢
YHICJIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj
sJipa, 0011ee YHCII0 AIIEKTPOHOB U PACIIPEIETICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUIMPOBATh XMMHUYECKHUE JJIEMEHThI, HEOPraHWYEeCKHE BEIeCTBa, XWMUYECKHE
peakuu (1Mo YUCIy M COCTaBY YYaCTBYIOUIUX B PEAKI[MH BEIIECTB, IO TEIUIOBOMY IPEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMUYHBIX KIJIACCOB,
MOATBEp)K/as ONUCAaHUE TPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHHMH COOTBETCTBYIOILIHUX
XUMHUYECKUX PEAKIINH;
MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HMX KaueCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEI[ECTB, MAaCCOBYIO JOJTIO
XMUMHYECKOTO 3JIeMeHTa Mo (opmMmylie COeTUHEHUs, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKInu;
MPUMEHSITh OCHOBHBIC OIEpallMd MBICIUTEIbHON JIEeATEIbHOCTH — aHaju3 U CHUHTE3,
cpaBHeHME, O0OOIIEHNe, CHUCTEeMaTH3aluIo, KilacCu(UKAlMIO, BBISIBICHUE MPUYHHHO-
-CIICZICTBEHHBIX CBSI3€M — JJI M3Y4YEHHs] CBOMCTB BEIIECTB M XHUMHYECKUX peakIuii,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHWUS — HAaONIOJIEHUE, HU3MEpPEHUEe, MOJIEIUPOBAHUE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);
CJIeIOBaTh MPaBHJIaM I0JIb30BAHUS XUMUYECKOH MOCY10i U 1a00paTopHBIM 000pYyI0BAaHUEM,
a TakkKe NpaBHJIaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBMUM C HWHCTPYKIUSMHU IO
BBITIOJIHEHUIO J1a0OPAaTOPHBIX XMMHMYECKUX OIBITOB IO TOJYy4EeHUI0O U  CcOOMpaHHIO
ra3oo0pa3HbIX BelIECTB (BOAOpOJAa M  KHCIOpPOJa), TMPUTOTOBIEHHUIO pPAaCTBOPOB C
onpenenéHHON MacCOBOM J0Jiell pacTBOPEHHOIO BEIIECTBA, IUIAHHUPOBATh W IMPOBOJIUTH
XUMHYECKHE HKCIEPUMEHTHI TI0 PACcIO3HABAHUIO PACTBOPOB IENOYEH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHoTaaernt, MEeTUIOPaHK U IPYTHE).

K xoHiy oOyueHus B 9 Kj1acce mpeaIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX TIIOHATUH: XUMHUYECKHI DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHHUOH, IPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTB,
IEKTPOOTPHULATENBHOCTD, CTEIIEHb OKHCIICHUS, XMMHMYECKas PEAKIMs, XUMHUYECKas CBS3b,
TEIUIOBOW  3(QEeKT peakluu, MOJIb, MOJSIpPHBIH OO0BEM, pPacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, HIIEKTPOIUTHYECKAs AUCCOLMAIMS, PEaKIIMi HOHHOTO 0OMEeHa, KaTaau3aTop,
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XMMHYECKOE paBHOBECHE, OOpaTUMble ¥ HEOOpAaTUMBIC PEAKIUH, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMN, OKHCIUTENb, BOCCTAHOBUTEID, OKUCIEHUE U BOCCTAaHOBJICHUE,
aioTponusi, aM(pOTEPHOCTh, XUMHUYECKash CBSI3b (KOBAJICHTHAs, MOHHAS, METAaJUIMYECKas),
KpUCTAJIJIMYECKas PEIIETKA, KOPPO3Usl METALIOB, CIUIaBbl, CKOPOCTbh XMMHUYECKOW pEaKLUH,
npeAesnbHo nonycrtuMas konnentpanus 11K BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUUA U MPUMEHSATHh 3TH TMOHATHS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

MCI0JIb30BaTh XUMHUYECKYI0 CHMBOJIMKY IS COCTABJICHUS (POPMYJT BEIIECTB M YpaBHECHUU
XUMHUYECKUX PEAKIIU;

OTIPENICTIATh BAJCHTHOCTh M CTENECHb OKUCJICHHUS XHMHUYECKHX JSJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONpEAEIEHHOMY KJacCy COEAMHEHUN 110
dbopMynaM, BHJ XUMHUYECKOW CBs3M  (KOBAJICHTHAs, WMOHHAs, MeETa/lIMYecKas) B
HEOPraHUYECKNX COCIUHEHUSAX, 3aps]l MOHA M0 XUMUYECKOU (opMylie, XapakTep Cpelbl B
BOJIHBIX pAacTBOpax HEOPraHUUECKHX COCAMHEHUN, THUI KPUCTAIUTMYECKON pPEmETKH
KOHKpETHOTO BELIECTBA;

packpsiBaTh cMbica [lepuonnueckoro 3akona [[. M. MeHnmeneeBa U AE€MOHCTPUPOBATH €r0
MMOHMMAaHME: OTMHUCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢opmy [lepuoaundeckoil cCUCTEMBI
XUMUYECKUX DJJIEMEHTOB: pa3NyaTh TOHATHS «rjaBHas mnoArpynmna (A-Tpynma)» u
«mmo6oyuHas noarpymnmna (b-rpynmna)y, Manbie 1 60JbIINE TIEPHOIBI, COOTHOCUTH 0003HAYCHHS,
KOTOPBIE UMEIOTCS B TIEPUOJUYCCKON TaONHIIEe, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX DJIEMEHTOB (cocTaB M 3apsa sapa, oO0Ilee 4YHUCIO DIIEKTPOHOB H
pacrmpesiefieHne WX IO JJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIMEe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 2JIEMEHTOB M MX COCIUHEHUH B Tpejesiax MajbIX MEPHOJI0B U TJIABHBIX
TIOJTPYII ¢ YI4ETOM CTPOSHHS UX aTOMOB;

KJIACCU(UIIMPOBATh XUMHUYECKUE DIIEMEHThI, HEOPraHMYeCKHE BEIECTBA, XUMHUYECKHE
peakiuu (MO YHUCIY U COCTAaBY YYAaCTBYIOUIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3¢ (eKTy,
10 U3MEHEHHIO CTETIEHEN OKHUCIEHUSI XUMUUECKUX 3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBAThH) OOIIHE U CrieU(PUISCKe XUMHUYECKHE CBOMCTBA MPOCTHIX H
CIIOXHBIX BEILIECTB, MOJTBEPXKIas OINUCAaHHE NPUMEpPAMU MOJIEKYISPHBIX M HOHHBIX
YpaBHEHUIN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIMI;

COCTaBIISATh ypPaBHEHHS DJIEKTPOJUTUUYECKON JUCCOLMALMU KHUCJIOT, IIEI04Ye H CoJeH,
MOJIHBIE W COKpalI€HHbIE ypaBHEHUS peakUuid HOHHOTO OOMEHa, YpaBHEHMs peakIuii,
MOATBEPKIAIOLIUX CYIIECTBOBAHWE T'€HETHYECKOM CBSI3M MEXAY BEUIECTBAMH Pa3IMYHBIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi  MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUS XMMHUECKUX MPEBPAILICHUN B PA3IMYHBIX YCIOBHUSAX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIL[ECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMeHTa Mo (opmMmylie COeTUHEHUs, MACCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

coOroaTh MpaBMiia MOJb30BaHUSI XUMUYECKOM MOCYAON U TabOpaTOpHBIM 000pyI0BaHUEM,
a TakKe IMpaBWiIa OOpalieHHs C BEHIECTBAMH B COOTBETCTBHH C WHCTPYKIHSIMH IO
BBITIOJTHEHUIO J1a0OPAaTOPHBIX XMMHYECKUX OIBITOB IO TONYy4eHUI0 W COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJIUTh PEAKLUUH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pPA3JMYHBIX BELIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOpPHUA-, OpOMUI-, HOAHI-, KapOoHaT-, PocdaT-, cumukar-,
cynbdar-, TUIPOKCHUI-HOHBI, KATHOHBI AaMMOHHS W HWOHBI HU3YYEHHBIX METAIJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPTaHMUECKHUX BEILIECTB;
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® [IPUMEHATH OCHOBHBIE ONEPAlMU MBICIUTENBHON AEATEIBHOCTH — aHAJIA3 W CHHTE3,
CpaBHEHHE, 0000IIEeHNE, CHCTEMAaTH3alluI0, BBISBICHHE MPUYMHHO-CIICICTBEHHBIX CBS3CH —
JUIS. U3YYEHHUsI CBOMCTB BEUIECTB M XMMHUYECKUX PEAKLHM, €CTECTBEHHO-HAYYHBIE METObI

Mo3HAHUsT — HAOMIOJCHWE, W3MEpPEHHE, MOJICIIMPOBAHHE,

MBICJICHHBIH).

TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

AKCIIEPUMEHT (peajbHbId U

KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBanue
(undposrIe)
n/ pa3aeyioB M TeM Bcer | KoHnTpoabn IIpakTHyeck
o0pa3oBartejibHbIE
1| NMporpamMmMbl 0 ble padoThI ue padoTsbl
pecypchl
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUSA
XuMus — BaXKHas
obacTpb
bu6moreka [IOK
€CTCCTBO3HAHMS U
1.1 N 5 0 2 https://m.edsoo.ru/7f4183
MPAKTHIECKON 7c
JICATEITBHOCTH —
gejoBeKa
BemecTBa n bubnuorexa [JOK
1.2 XUMUYECKHE 15 1 0 https://m.edsoo.ru/7f4183
peaxiuu ic
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3ayx.
v bu6mmoreka [IOK
Kucnopon.
2.1 6 0 0 https://m.edsoo.ru/7f4183
[TonsTue 06 7¢
OKCHAAX o
Bonopon.Ilonsitue bubnuoreka [JOK
2.2 0 KHCJIOTax U 8 0 1 https://m.edsoo.ru/7f4183
COJIAX 7c
Bopa. PactBopbl. bubmuoreka [JOK
2.3 Ioustue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBaHMAX 7c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU I 7c
Hroro no paszneny 30

Pazpnean 3. Illepuoanueckuii 3akon u Ilepuoguyeckasi cucremMa xumuueckux 3jiemenTosn /1. U.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MengeneeBa. CTpOCHHe aTOMOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHDbIE

peakuuu
[Tepuonnueckuii
3aKOH U
[Iepuoauueckas
cHeTeMa bu6mmoreka [IOK
3.1 7 https://m.edsoo.ru/7f4183
XUMHUYCCKUX 7c
anemeHToB []. 1. T
Menpene-eBa.
Crpoenue atoma
Xumudeckas
CBSI3b. bubmmoreka [{OK
3.2 OxucauTensHo- 8 https://m.edsoo0.ru/7f4183
BOCCTAHOBUTEIBH ic
bIC peaKIuu
bu6moreka [IOK
Uroro no pazneny 15 https://m.edso0.ru/7f4183
7c
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
/c
OBUIEE
KOJIMYECTBO 68
YACOB I1O
I[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoaundecTBO 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHe
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KonTpoabH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3nes 1. BemecTBo U XuMH4yecKkne peakuuu
[ToBTOpEHUE N
yriryoneHue bubmmorexa LIOK
1.1 3HAaHUU OCHOBHEIX 5 1 https://m.edsoo.ru/7f41a6
pasnesnoB Kypca 8 36
Kjacca
OcHOBHBIE
bubmmoreka [{OK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHAYECKUX 36
peakuui o
DIIEKTPOJIUTUYECK
ast Jyuccolyanus. bu6moreka [IOK
1.3 XuMUUecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
Oo61mas
XapaKTEPUCTHKA
bu6mmoreka [JOK
XUMHAYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
siemeHToB VIIA- 36
TPYIIIBL. o
T"anorensr
Oo6rast
XapaKTEPUCTHKA
bubmuoreka [JOK
XUMHAYECKUX
2.2 6 https.//m.edsoo.ru/7f41a6
aiieMeHToB VIA- 36
rpynnsl. Cepa u eé o
COEIUHEHUS
OOmas
XapaKTepUCTUKA
I — bu6mmoreka [JOK
2.3 7 1 https://m.edsoo.ru/7f41a6

sneMeHToB VA-
rpynmnsl. A3oT,

bochop u ux
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCAMHCHUA

I[TPOTPAMME

Oobmas
XapaKTepPUCTUKA
XUMHYCCKUX bubmuoreka [IOK
24 anemeHToB |VA- 8 https://m.edsoo.ru/7f41a6
rpynnsl. YTiaepoa 36
1 KPEMHMM U UX
COCAUHCHUA
Wroro mo pazueny 25
Pa3jnen 3. Merasujibl 1 MX COeIMHEHUS
. bubnuotexa [JOK
06
3.1 HHe cromcTBa 4 https://m.edsoo.ru/7f41a6
METaJJIOB
36
Baxwueiimme bubmmoreka [{OK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a6
COCOUHCHUS 36
Hroro mo pazueny 20
Paznea 4. Xumusi v oOKpy:Kamomasi cpeia
BemecTBa n bubnuorexa [JOK
4.1 MaTtepuabl B 3 https://m.edsoo.ru/7f41a6
JKU3HM YeIOBEKa 36
Hroro mo pazgeny 3
bu6moreka [IOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBUIEE
KOJIMYECTBO 68
YACOB I10



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 ximacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKiimoHepHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»

* Xumus, 9 knacce/Pymuruc I'.E.@enpaman @.1'., Akimonepraoe o6miectBo «M3narenbcTBo
«IIpocsemenne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. I'abpuensn O. C., Bocko6oiinukosa H. I1., Slmykosa A. B. HactonbHast kHura yunrens. Xumus. 8
KI1.: Meroauueckoe nocodue. - M.: Ipoda, 2021.

2. Tabpuensu O. C., SmykoBa A. B. Terpaab aist 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX paboT. 8
k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: Ilpocda, 2022.

3. lNabpuensu, O. C. Metoaunueckoe nocodue k yueonuky O. C. 'abpuensna «Xumusi». 8 kmacc / O.
C. I'abpuensa. — M. : JIpoda, 2021. — 100.

4. T'abpuensn, O. C. Meroaudeckoe nocooue k yueouuky O. C. 'abpuensna «Xumus». 9 kmacc / O.
C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHoJoru4Yeckue Kaptel K yaeoruky O. C. ['abpuensna «Xumusi. 8 kimacey :
Metoaudeckoe nocooue / JI. . Acanosa. — M. : JIpoda, 2020

6. Xumus : TexHosorudeckue kaptol K yueoOHuky O. C. 'abpuensna «Xumust. 9 kmacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KontponbsHsie 1 mpoBepouHbie padoThl K yueOHuky O. C. I'abpuensna «Xumus. 8» /
O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: Jlpoda, 2022.

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru I'azeta «Xumust» 1 caiiT as1 yaurens «5 uay Ha YpOK XUMHUN
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmerHas KoIeKmust « XUMUsD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC KCIIEPUMEHTHI: XUMHUSI.
Kosutekuus Poccuiickoro 001eo6pa3oBareibHOTO opTaja
http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Becepoccuiickas ouMmraga MIKOIbHHUKOB 10 XUMUHT
http://chem.rusolymp.ru Opranndeckast XuMus: SJIEKTPOHHBIN YU€OHUK JUIs CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: SJICKTPOHHBIN Yy4COHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUAMHS
http://www.chemistry.ru JlucraHunonHast OJTUMITHAA [T0 XMMHUH: TEIEKOMMYHHKAITHOHHBIA
00pazoBarebHbIA IPOESKT

43



JIucT BHECEHUS U U3MECHECHUN

Jlata BHEeCEHUs Conepxanue PexBu3uThI ITonnuce nuua,
M3MEHEHUN JIOKYMEHTA BHECILIETO
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