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MHNOACHUTEJIBHAS 3AIIUCKA

[IporpaMMa 1Mo XMMHU Ha YPOBHE OCHOBHOIO OOIIEro oOpa30BaHUS COCTaBJIEHa Ha OCHOBE
TpeOOBaHU K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE (eaepaibHON pabouel mporpaMMbl
BOCIIUTAHMS M C YIETOM KOHIETIINH NPETOIaBaHus yueOHOro nmpeaMera « XuMus» B 00pa3oBaTeIbHBIX
opranu3anusx Poccuiickoit @enepanum.

[TporpamMma mo xumun Ja€T MPEICTaBICHUE O LENsAX, O0mIel cTpaTerun 00y4YeHHsI, BOCITUTAHUS U
pa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU YU4eOHOIrO MpEeAMETa, YCTaHABIMBAET 00s3aTeNIbHOE MPEAMETHOE
coJiepKaHue, IpelycMaTpUBaeT pacipeielieHue ero no Kjiaccam M CTPYKTYpHUpPOBAHHUE IO pa3fesiaM U
TeMaM MpPOrpaMMbl IO XUMHUH, OINPEIAECISICT KOJIMYECTBEHHbIE M KAaueCTBEHHBIE XapaKTEPUCTHUKHU
coJiepKaHusl, PEKOMEHYEMYIO0 MOCIEI0BATEIbHOCTh U3YUYCHHSI XUMHUHU C YU4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIr0 MpoIlecca, BO3PACTHBIX OCOOEHHOCTEN O00y4arouuxcs,
OTIpe/IeTISIeT BOZMOKHOCTH MIPEeIMEeTa JIsl pealiu3aluy TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTenpHON MporpaMMbl Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbrataM OOy4YeHHsS XMMHUU HAa YPOBHE IIeliell M3y4eHHs MpeIMeTa W OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATENIBHON IEATEILHOCTH 00YUYaIOUIErocs 0 OCBOCHUIO YUeOHOTO COAEePIKAHMUS.

3HaHWE XUMUHU CIY)KHT OCHOBOW JUIs (OPMHUpPOBAHUS MHPOBO33PEHUS OOYYAOMIEroCs, €ro
MPEJICTABICHU O MaTepuaibHOM €IWHCTBE MHpPA, BAXKHYIO POJb WUrparoT (GopMHUpyeMble XUMHUEH
MPEACTABJICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUA M 00 HBOJIIOIMU BEIIECTB B MPHUPOAE, O MYTSIX
pelieHus TI00aNnbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTETUUECKOM,
MUIICBON U IKOJIOTUIECKON OE30TIaCHOCTH, ITPOOJIEM 3/IPaBOOXPAaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealli3allid BO3MOXKHOCTEH JUII CaMOpPa3BUTHS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011el U (yHKIIMOHATIBbHOM IPaMOTHOCTH;

BHOCHT BKJIQJ B (DOPMUPOBAHHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00y4aronInxcs, HABHIKOB
UX CaMOCTOSITENIbHON Y4eOHOU NeATeNbHOCTH, HKCIEPUMEHTAIBHBIX M HCCIEeI0BAaTeNIbCKUX YMEHUH,
HEO0OXOTMMBIX KaK B IIOBCETHEBHOM JKU3HH, TaK U B IPOPECCUOHATHLHOU NEeSITEILHOCTH;

3HAKOMUT CO CIENU(UKON HAYYHOTO MBIIUICHHS], 3aKJIabIBA€T OCHOBBI IIEIOCTHOTO B3IJIsa HA
€IMHCTBO TPUPOJIBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0yUaIONINXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHKe 00YyJIarOIIUXCS.

Jlanuble HampaBJeHUs B OOYYEHUH XUMHUU OOECIIEUMBAIOTCS CHENU(UKON comepxkaHusi y4eOHOTo
MpeIMeTa, KOTOPBIH SBJISEeTCS MeJarornuecky aaanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAyKH XUMUU Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OIIero oOpa3oBaHUS OPHEHTHPOBAH Ha OCBOCHHUE
0OyJaroIMMHUCA CHUCTEMbl TEPBOHAYAIBHBIX TOHSITHH XHUMHH, OCHOB HEOPTraHUYECKOW XUMHU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHITHI OPraHUYECKOU XUMUHU.

CrtpykTypa conepkaHusi MPOrpaMMbl 0 XUMHUHU c(hOopMUpOBaHA Ha OCHOBE CUCTEMHOTO IMOJX0/1a K
e€ n3yuenuro. CozepkaHue CKJIIbIBAETCA U3 CUCTEMbI MOHITHI O XUMUYECKOM JJIEMEHTE U BEUIECTBE
U CHUCTEMBI TOHSATUUA O XUMHUYECKON peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHBI I10
MPUHIUITY TOCJIEIOBATEIbHOIO Pa3BUTUSl 3HAHUW HAa OCHOBE TEOPETHUUECKUX MPEACTABICHUI Pa3HOIrO
YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IIPEJICTABIICHUI 00 DJIEKTPOTUTHIECKON TMCCOIMAIIAN BEIECTB B paCTBOpax.

Teopernueckue 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE SMIUPUUECKH MOJTYYEHHBIX U OCMBICIEHHBIX
(hakTOB, pA3BUBAIOTCS TIOCIEIOBATEIHHO OT OJHOTO YPOBHS K JPYrOMY, BBITIONHAS (YHKIIUU
OOBSICHEHHS ¥ MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U
MOJTYYEHUS U3yIaeMbIX BEIIECTB.



OcBoeHHE TIPOrpaMMBbI IO XUMHH CIOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O XHMHUYECKOM
COCTABJISIFOLIEH Hay4HOW KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPOJIbI, IEHHOCTHOIO OTHOILEHUS K
HAay4HOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3yueHue XMMHUM MPOUCXOJUT C MPUBIICYCHUEM
3HaHUH M3 paHee U3YYCHHBIX yU4EeOHBIX IpeaMeToB: «OKpyxaronuii Mmupy», «buonorus. 5—7 kimacce» u
«®Dusuka. 7 Kmacey.

[Ipyu u3yyeH XUMUU NPOUCXOAUT (HPOPMUPOBAHHE 3HAHUN OCHOB XMMHUECKON HayKH Kak o0iacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOMN JEATEIHHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3ajadya y4eOHOrO MpeAMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XMMHUYECKUX
3HAHUW — BaXXHEWIUX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUYECKHX IOJIOKEHUH, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOIO XapaKTepa, S3blka HayKd, B MPHOOIIEHUH K HAyYHBIM METOJam
MO3HAHUS TPU W3YYCHUU BEIIECTB M XHUMHUYCCKUX peaKiuii, B (HOPMHPOBAHWH U Pa3BUTUHU
MO3HABATENBHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-IIO3HABATEIBHON U y4eOHO-UCCIIEe0BATENbCKON
NeSTeIbHOCTH, OCBOCHUH TIPABHJI O€30MMaCHOTO OOPAICHHSI ¢ BEIIECTBAMH B IIOBCEHEBHOM JKU3HH.

[Ipn u3yyeHNH XUMHUHU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs Ba)KHOE 3HaUEHUE MpuolOpenu
TaKue 1eJH, KakK:

— (GOopMUpOBaHHE WHTEUIEKTYaJIbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K CcaM00Opa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSATEIbHOMY MPUHATUIO PEHICHUM, CIIOCOOHOW aganTUPOBAThCA K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHHS Ha CHUCTEMAaTHYeCKOEe TpUOOImeHue oOydaromuxcs K
CaMOCTOSITENIHOM TO3HABATEIbHOM NEATEIbHOCTH, HAyYHBIM METOJaM IO3HAaHUA, (HOPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— oOecriedyeHre  yCIOBHIl, CHOCOOCTBYIONIMX  MPUOOpPETEHHIO  OOYYalOIIMMHUCA  OIBITA
pa3HOOOpa3HOW JIEATEIHPHOCTH, TIO3HAHHWS ¥ CAMOIO3HAHUS, KIIOYCBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs1 PA3IMYHBIX BUIOB JCSITENbHOCTH;

— (QopmupoBaHue o0el (YHKIMOHAIBHON U €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, B TOM YHCIE
YMEHUI OOBSICHATh U OLEHUBATh SIBICHUS OKPYKAIOIIErO MHpA, HCIONb3ys 3HAHUS U OIIbIT,
MOJTyYEHHBIC MPU U3YYCHUU XMUMHH, IPUMEHSTh X MPHU PEIICHUU MPOoOIeM B MOBCEAHEBHOMN XU3HU U
TPYZIOBOH AESTEIBHOCTH;

— QopMupoBanue y o0OydalOMMXCS TYMaHUCTHMUYECKHUX OTHOIIEHUW, TOHWMAHUS [EHHOCTH
XUMHYECKHUX 3HAHUH N7 BBIPAOOTKU AKOJIIOTUYECKH I1€IeCO00pa3HOro MoBeIeHUs B OBITY U TPYAOBOI
NESTETFHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOECHHS OOIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Tpoduiisi u
HAMPaBIEHHOCTH JAlIbHEHIIIETO 00YUIEeHHUSI.

OO0miee 4YKMCIIO YacoB, OTBEAECHHBIX ISl M3YyYEHHUS XUMHU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeienN0), B 9 kiacce — 68 yacoB
(2 gaca B HEZEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUK B KU3HU YeJNOBEKa. XMMHS B CUCTEME HayK. Tejla M BELIECTBA.
dusnueckue CBOMCTBA BEIIECTB. ArperarHoe coctositHue BemecTB. [loHsATHEe O MeTonax MO3HaHUS B
xuMuu. Yncteie BemecTBa u cMecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB. IIpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyia. BaleHTHOCTP aTOMOB XUMHUYECKHX OJJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAsA aToMHas macca. OTHOCHUTENbHAs MOJIEKYJIsApHas Macca. MaccoBas
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

KonunuectBo BemecrBa. Monb. MonsipHas macca. B3anmMocBs3b KOJMYECTBA, MAacChl U YHCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

®u3znueckue U XMMUYECKUE SIBJICHUA. XMMHUUYECKasl peakuss U €€ MPU3HAaKU. 3aKOH COXPaHEHUs
Macchl BemlecTB. XWMHUYeCKHe ypaBHeHUs. Kiaccupukamuss XUMHUECKHUX peakuuil (coeanHeHus,
pasoKeHHs, 3aMelIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCYAO0H, MpaBUiIaMy paboThl B Jab0opaTopuu U npuémMamu oOpaiieHus
C JIabopaTOpHBIM OOOPYJIOBaHHEM, HW3YYCHHEC W ONHCAaHHE (PU3UYECKHX CBOMCTB 0OpPa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoaeHue ¢uznyeckux (TUIaBIEeHHUE BOCKA, TasHUE JIbJlA, PAaCTHpPAHUE
caxapa B CTYyNKe, KUIEHHE U KOHJIEHCalUs BOJAbI) U XMMHMUYECKUX (FOPEHHE CBEYH, MPOKAINBAHUE
MEIHON MPOBOJIOKH, B3aUMOJICHCTBIE MeJia C KUCJIOTON) SIBJICHHM, HAOJII0/IEHUE U OMMCAaHUE MPU3HAKOB
IIPOTEKAaHUA XUMHMUYECKUX peakuuil (pas3jioKeHHE caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIIOTBHI C
xjopugoM Oapusi, pasznoxkeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3aUMOJEHCTBHUE XKele3a C
pactBopom comu menu (Il), m3zydeHme cmocoOGOB pa3zzdeleHus CMeceil: C TMOMOIIbI0 MarHuTa,
¢buabTpOBaHME, BhITAPUBAHUE, JUCTUILIALINA, XpoMaTorpadus, IpOBEACHHE OYUCTKH MOBAPEHHOM COJIH,
HaOJIOZICHNE W ONHUCAHWE PE3YJIbTATOB IMPOBEACHUS OMBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHECHUS
Macchl, CO3/1aHuE MO/IETeH MOJIEKYJI (IIApOCTEPHKHEBBIX).

BaHeiiiiue npeacraBuTe/IM HEOPraHU4eCKUX BellecTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopon — aieMeHT u npocroe Bemectso. Haxoxnenue
KHCIIOpoJla B Ipupone, (usmueckue M XUMHYECKHE CBOMCTBA (peakuuu ropeHus). OKCHBL.
ITpumenenue kucnopoaa. CrocoObl MOMYy4YEHHsS KHUCIOPOAA B J1a0OpPaTOpUU M IMPOMBIIIIEHHOCTH.
Kpyrosoport kucnoposa B npupojae. O30H — alsIoTponHas MOAUPUKAIMS KUCIOPOa.

TemnoBoit  3pdekT XUMUYECKOW  peakIuH, TEPMOXMMHUYECKHE ypaBHEHHUSA, DOK30- U
SHAOTEPMUYECKUE PEeaKIMK. TOMIMBO: Yroib U METaH. 3arpsA3HEHHE BO3/lyXa, YCUJIEHHE MMapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpocrtoe BemecTBo. HaxoxaeHue Bonopoaa B NMpUpoAe, U3NYECKUE U
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0bI noydeHus. KuciaoTs! u conu.

MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoMcTBa BOAbl. Bona kak pactBopurens. PactBopbl. HacklllieHHbIE M HEHACHIIIEHHbBIE
pactBopbl. PacTBOpMMOCTH BeIIECTB B BOJIe. MaccoBasi J0Jisl BEIIECTBA B PAaCTBOPE. XHUMHYECKHUE
cBoiicTBa Bojbl. OcHOBaHMsA. Posb pacTBOpPOB B NMpUpPOAE M B KU3HU uesnoBeka. KpyroBopor Bonbl B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanus  Heopranuyeckux  coeauHeHuil.  Oxkcuasl.  Knmaccuduxanus — OKCHIOB:
cosieoOpasyrormue (OCHOBHBIC, KHCIOTHBIC, aM(oTepHble) W Hecojeobpasyromue. Homenkmatypa
okcuoB. dusnueckre 1 XMMUUYECKUE CBOMCTBA OKCUIOB. [lomydyeHne okcuaos.

OcnoBanus. Knaccudukamuss ocHoBaHUH: MENOYN W HEPACTBOPUMBIE OCHOBaHMs. HoMmeHkIaTypa
OCHOBaHMM. PU3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus xkucinor. Homenknarypa kuciaor. @uznyeckue U XMMUYECKHE CBOMCTBa
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue Kucmior.



Comu. Homenkunarypa coneil. @uznueckue 1 XuMudeckue cBoictsa coseil. [lonydyenue coneil.

['eneTnyeckas CBSI3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAesieHUEe COAEpKaHUS KHUCIOopoJa B BO3JAyXe, MOJy4eHHe, COOupaHue,
pacro3HaBaHMe U U3yYEHUE CBOMCTB KHCIOPO/a, HAOII0AeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM
U YCIIOBUSI BOBHUKHOBEHHUS U MPEKpalleHus ropeHus (moxapa), 03HakoOMJICHHE ¢ 00pa3liaMyu OKCUJIOB U
ONMCAaHHWE MX CBOWCTB, IOJIy4E€HHE, COOMpAHUE, DPACIIO3HABAHWE M H3YYEHHE CBOWCTB BOJIOpPOAA
(ropenue), B3aumojeicTBue Bomopoga ¢ okcuaomM Meau  (Il)  (BO3MOXXHO — HCIOJIB30BaHHE
BUJICOMATEpPUAIIOB), HAOJIOJeHUE O00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEI0BaHUE
O0COOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO, MPHUTOTOBIEHHE PACTBOPOB C
ONpeACIEHHON MacCOBOM JIOJIEd PACTBOPEHHOIO BEILIECTBA, B3aWMMOJCHCTBHE BOJbl C MeETaJIaMU
(HaTpueM u KanblKieM) (BO3MOXKHO HCIIONb30BaHUE BHIECOMATEPHUANIOB), HCCIEAOBaHHE OOpPAa3IOB
HEOpPraHMUYECKUX BEUIECTB PA3JIMUHBIX KJIACCOB, HAOIIOJEHHE W3MEHEHHS OKPACKHM WHAMKATOPOB B
pacTBopax KHCJIOT M IIejouel, m3yueHue BizaumoaerictBus okcuaa meau (ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METaUIaMM, PEaKLMi HEWTpaJM3alUd, IOJy4YEHHE HEPacCTBOPUMBIX OCHOBAHHM,
BBITECHEHUE OJJHOTO METajula APYTMM U3 PACTBOPA COJIM, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TEME
«Baxnennme Ki1acchl HEOPraHMYECKUX COCUHEHUIN».

Iepuonuveckuii 3axkon u Ilepuoguyeckass cucremMa xumMuuyeckux -3jementos JI. H.
MenpeneeBa. CtpoeHue aTomMoB. XuMHYecKasi CBA3b. OKHCIHUTEIbHO-BOCCTAHOBHTE/IbHbIE
peakuun

[lepBple TOMBITKM KIAaCCU(PHUKAIUU XUMUYECKUX 31eMEHTOB. [loHsATME O Tpymnmax CXOJHBIX
AJIEMEHTOB (LIENIOYHbIE U MIETOYHO3EMENbHBIE METaJUIbl, TalIOTeHbl, WHEPTHBIE Tra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUABI U TUIAPOKCUIBL.

[Iepuonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux sneMeHtoB . M. Menpaeneesa.
Koportkonepuoanas u jmuaHonepuoanas gpopmsl [leproanueckoit cucTeMbl XMMHUECKUX 3J1eMeHTOB /1.
N. Mengeneesa. [lepuoas! u rpynnsl. @U3HUECKUil CMBICT HOPSAIKOBOIO HOMEpAa, HOMEPOB Mepruoaa U
IPYIMIIbI 3JIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX saep. M3otombl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0oouek aTomMoB TepBbIX 20 xumuyeckux snemMeHToB [lepuoanueckoit cuctemsr JI. . Menneneesa.
XapakTepuCcTUKa XMMHMUYECKOTO D3JIEMEHTa IO ero mnojoxeHuto B Ilepmonmueckoir cucreme JI. U.
Menneneesna.

3aKOHOMEPHOCTH W3MEHEHHMS pajuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METaNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOJIAM.

3nauenue Ilepuoguueckoro 3akonHa u Ileprogudeckoil cUCTEMBI XMMHUYECKUX JJIEMEHTOB IS
pa3BuTHS Hayku U npakTuku. [. 1. MeHneneeB — yu€HbIN U rpa)k JaHUH.

Xumuueckas cBs3b. KoBaneHTHas (MoJisipHash M HEMOJSIPHAs) CBSA3b. DJIEKTPOOTPHULATENLHOCTh
XUMHUYECKUX 3JIeMEHTOB. FloHHas CBS3b.

Crenenp okucieHuss. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIponeccsl OKucieHus u
BOCCTaHOBJIEHUs. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydyeHue oOpa3loB BEIIECTB METAJUIOB U HEMETAIOB, B3aUMOJIEHCTBUE THUAPOKCHIA LIMHKA C
pacTBOpamMH KHUCJIOT W IIEJ04Yel, MPOBEACHUE OMNBITOB, WIIOCTPUPYIOIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peaKkluil (ropeHue, peakliuu pa3ioKeHNs, COETUHEHUS).

Mesicnpeomemmunie céasu

Peanu3arnus MeXIpeaMETHBIX CBA3EH NPU U3YYEHUM XMMHHU B § KIIacCe OCYILIECTBISIETCA 4Yepe3
UCMOJb30BAaHUE KaK OOLIMX eCTeCTBEHHO-HAYYHBIX MOHATUH, TaK M TOHSATHHA, SBISIOMIMUXCS
CUCTEMHBIMU JJI OTACIIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOI'O IUKIIA.

OO1u1re ecTecTBEHHO-HAYYHbIC MOHATHS: HAyYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CUHTES,
KJ1acCupUKalus, NepUuoAUYHOCTb, HAOII0JEHIE, YKCIIEPUMEHT, MOJIEIMPOBaHHUE, U3MEPEHHE, MOJIEb,
SIBJICHUE.



dusuka: Marepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIbI, PaJHOAKTUBHOCTD,
MOJICKYJIa, SJCKTPUYCCKUN 3apsij, BEUIECTBO, TElIO0, 00BbEM, arperaTHoe COCTOSIHHE BEIIeCTBa, Tas,
(bu3MUeCcKre BEITMYUHBI, €IMHHUIIBI U3MEPEHHUSI, KOCMOC, TUIAHEThI, 3BE3]1b1, COJHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpaIbl, TOPHBIC IOPOABI, MOJE3HBIE HMCKONAeMBbIE,
TOILTUBO, BOJTHBIC PECYPCHI.



9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKuus

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHtoB [l. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XHMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX
NEPUOJIOB, KalMsl, KalblLMsl M HUX COCIUHEHUM B COOTBETCTBUM C IIOJOKEHUEM DJJIEMEHTOB B
Ileproanueckoi cuCTeME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUbl XMMHUYECKON CBSI3U. TUIBI KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U BULA XUMUYECKON CBA3H.

Krnaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XMUMHYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K pPa3jgM4YHbIM KJacCcaM HEOPraHWYECKHX COCIMHEHUM, TEHETHYeCKas CBs3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XUMHMYECKMX peakUuil IO pa3iuyHbIM IpU3HaKaMm (10 4YHCIYy M COCTaBy
YUYaCTBYIOUIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY 3((EeKTy, MO M3MEHEHHIO CTETEeHEH OKHCICHHS
XMMHUYECKHUX 3JIEMEHTOB, II0 0OpaTMMOCTH, IO YYaCTHIO KaTaliu3aropa). DK30- U IHAOTEPMHUYECKHUE
peaxkiuu, TepMOXUMUYECKUE YPABHEHMUSL.

[TonsaTue o ckopocTH xuMH4yeckoil peakuuu. [Tonsarue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX
peakuusix. [loHATHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonstue o xartanuze. [lonsTue o
XMMHUYECKOM paBHOBeCHH. DaKTOphI, BIUAKOLIME HAa CKOPOCTh XMUMHUYECKOM PEAKLUUH U IIOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  DJEKTPOHHbI  OalmaHC  OKHCIUTEIbHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBieHUE YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 37IEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEUIEKTPOJIUThl. KaTnoHbl, aHHOHBI.
MexaHu3M guccouuanuy BEUIECTB ¢ Pa3IMYHbIMU BUJAMH XMMHUYECKOH cBA3U. CTeneHp TUCCOLUalUN.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakium MoOHHOrO oOMeHa. YCIIOBMS MpPOTEKaHWs peakluil HOHHOrO OOMEHa, IOJHbIE U
COKpalI€HHbIE HOHHBbIE YypaBHEHMs peakuuidl. CBoilcTBa KHCJIOT, OCHOBaHUNW U COJE€H B CBeTe
IPEJCTaBICHUNA 00 3JIEKTpOoIUTHUYECKON aucconuannu. KauecTBeHHble peakuuu Ha MOHBL. [loHATue o
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIETISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METaLUIOB U
HeMeTayioB (rpaduTa M ajMasa), CIOXKHBIX BEIECTB (XJIOpHUJa HATpHs), UCCIIEOBaHHE 3aBUCUMOCTHU
CKOpPOCTM  XMMHYECKOW peakIuud OT BO3IECHCTBHUS  pa3IU4HbIX  (DAKTOPOB, HCCIIEIOBaHHE
JIEKTPONPOBOJIHOCTH PAacTBOPOB BEIECTB, IpoLecca AUCCOLMALMU KHCIOT, IIENoYed M colel
(BO3MOYKHO MCIIONIb30BaHHE BHJIEO MAaTEpUANIOB), MPOBEACHUE OMBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
NpOTeKaHMUs peaklui MOHHOTO oOMeHa (0Opa3oBaHME OcCajKa, BbIJIENEHUE ra3a, oOpa3oBaHUE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MIPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOpEHHE, peaKuu
pa3loKeHUs,, COEIMHEHUs), paclO3HaBaHUE HEOPraHMYECKUX BEIECTB C IMOMOIIbI0 KadeCTBEHHBIX
peaxkiuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTtayibl 1 MX cOeJHHEHHSA

OOmiass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBbIE CTENEHU
okucneHus. CTpoeHue u Gpu3nuecKkue CBOMCTBA MPOCTHIX BEIIECTB — IAJIOT€HOB. XMMHUYECKHE CBOMCTBA
Ha TpuMepe Xjopa (B3aUMOJEHCTBHE C MeTallslaMH, HeMeTaJUlaMH, IIejodamMu). XJIOpOBOAOPOI.
ConsiHast  KuClIOTa, XUMHYECKHE CBOWCTBA, IIOJy4YeHHE, IpuMeHeHue. J[lelicTBue Xxjopa u
XJIOPOBOJIOPOJIa Ha OpraHu3M dejoBeka. BaskHel e XJI0puabl U UX HAXOXKJIEHHE B IPUPOJE.

OOmiast xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne M (QU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnnoTpornHele  MOAU(HUKAIMKA KUCIOpoJa M cepbl. XHUMHUYecKHe cBoicTBa cepbl. CepoBOAOpO,
CTpoeHHe, (U3MUecKkue W XUMHUYecKue cBoiicTBa. OKCHABI Cepbl KakK MpPeICTaBUTENH KHCIOTHBIX
okcugoB. CepHast KUCIIOTa, (PU3MYECKHE M XUMHUYECKHE CBOMCTBA (0OILIMEe Kak MpeiCcTaBUTENs Kiacca
KHCIIOT U crnenuduyeckre). XUMHUUYECKHE peakluu, JieXallie B OCHOBE IMPOMBIIIJIEHHOIO crocoba



MOJy4eHUs1 cepHOU KucioThl. [Ipumenenune cepHoit KucioThl. COMU CEPHOW KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uon. Haxoxnenue cepsl u e€ coequHEeHUI B MpUpoae. XUMUYECKOe 3arpsa3HeHHe
OKpY>Kaloliel Cpeibl COCIUHEHUSMHU Cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB),
CHOCOOBI €ro NMpeA0TBPAaILECHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIC
CTETIEHU OKHUCJIECHMs. A30T, pacHpoCTpaHEHUuE B Npupojie, (U3NYECKUEe M XUMHUYECKHE CBONCTBA.
KpyroBopor azora B mpupoje. AMMHAK, ero (U3MYecKhe M XMUMHYECKHE CBOMCTBA, MOJIyYCHHE U
npuMmenenue. Comu aMMOHMS, UX (U3NYECKUE U XMMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHUS. A30THasi KHCIIOTa, €€ MOoIy4yeHue, GU3NYecKue U XMMHYECKHE CBOMCTBA
(obmue Kak IMpeacTaBUTENs Kjacca KUCIOT U cnenuduyeckue). Vcmonp3oBaHue HUTPATOB M COJEH
aMMOHHSI B KaueCTBE MHUHEPAIBHBIX YAOOpeHHH. XUMHYECKOE 3arpsi3HEHHE OKpPYKAIOLIeH Cpeibl
COCUHEHUSIMHU a30Ta (KUCIOTHBIE MOKIHM, 3arps3HEHHE BO31yXa, MOYBBI U BOAo&MOB). Docdop,
aimotpornHbie Monupukanuu Gochopa, dusndeckne u xumudeckue cpoiictea. Okcun docdopa (V) u
dbocdopHas kucnora, pU3MUECKUE U XMMHYECKHE CBOMCTBA, Mojy4yeHue. Mcmnonb3zoBanue ¢gocdaros B
Ka4yecTBE MHUHEPAIbHBIX YI00PSHHIA.

O6mas xapakrepucTtuka 3meMeHToB |V A-rpynmnsl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTETIEHH OKHUCIICHHUS. YTJepoJ, aUIOTPOIIHBIE MOAM(HKAINN, paACIpPOCTpaHEHHE B TPUPOJE,
¢dbusznueckue M XUMHUYECKHE cBOMcCTBa. Ancopoums. KpyroBopor yrimepona B mpupone. OKcHIIbI
yriaepona, ux (pusnyeckrue W XMMHUYECKHE CBOMCTBA, JCHCTBHE Ha JKMBBIC OPTaHU3MBI, TOJTYYCHUE H
MpUMEHEHHE. DKOJOTHYECKHEe MPOoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (1V), runoresa riobaibHOTO
MOTEIUICHUS] KJIMMara, MapHUKOBBIM 3(dexr. YrompHas kuciaota u e€ coimu, uX (U3NYecKHe |
XUMHUYECKHE CBOICTBa, MOJlyueHHWE M MpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriiepoja (MeTaH,
9TaH, OTWJCH, AaleTWICH, OTaHOJN, TJHIEPHH, YKCyCHas Kuciora). [IpupomHbie HCTOYHUKH
yII€BOI0POA0B (Yroiib, MPUPOAHBIH ra3, HeTh), MPOAYKTHI UX MepepadoTku (O€H3MH), UX POJIb B OBITY
Y TIPOMBIIIICHHOCTH. [IoHsATHE 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCNIKax, YIIeBoJax — U UX
poJU B )KM3HM YenoBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

Kpemunii, ero ¢usmueckue M XMMHYECKHE CBOMCTBA, MONydeHHEe W npuMeHeHune. CoearmHeHUs
KpemMHUs B mpupojge. OOmmue mnpenctaBieHuss o0 okcuae kpemHus (IV) m kpeMHHEBOH KHCIOTE.
Cunukatel, UX UCTIOJIB30BaHUE B OBITY, B TPOMBIIIICHHOCTH. BakHEHIIe CTPOUTENFHBIE MaTepHaIbL:
KepaMHKa, CTeKJIO, LIeMEeHT, OeToH, kene300eToH. Ilpobiembl 0e30macHOro HCHOIb30BAHUS
CTPOUTENbHBIX MaTEPHUAIOB B TIOBCETHEBHOM KHI3HH.

Xumuueckuii IKcnepumenm:

u3ydyeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJSHOW KHCIIOTHI, IPOBEACHUE
KayeCTBEHHBIX peaKkIUil Ha XJIOPUA-WOHBI M HAOJIOJEHHE MPU3HAKOB HUX MPOTEKaHMS, OIBITHI,
oTpakaromue (U3NYECKHe W XUMHUYECKHE CBOWCTBA TaJOr€HOB M HUX COCIWHEHHH (BO3MOXKHO
UCMOJb30BaHUE BHUJIEOMATEPUANIOB), O3HAKOMJIEHHME ¢ oOpaslamMu XJOpUAOB (TalOreHua0B),
O3HAKOMJIEHHE C 00pa3IaMu cephl B €€ CoeTMHEHUSIMHA (BO3MOYKHO HCIIOJIh30BAHNE BUICOMATEPHAIIOB),
HaOmroieHne mpolecca oOyIJIMBaHUS caxapa IMoJ JAEUCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3Y4YEHHE XMMHYECKHX CBOMCTB pa30aBIE€HHOW CEpHON KHCIOTHI, POBEIECHNE KAUYECTBEHHON peakIuu
Ha Cyib(aT-uoH U HaONIIOIeHHE MPU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE ¢ (PU3HMUECKUMH CBOWCTBAMHU
azoTta, hochopa 1 uX coequHEHN (BO3MOYKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX
U (ocPopHBIX ymoOpeHHid, mosyyeHue, coOupaHue, paclo3HaBaHUWE M W3YyYEHHE CBOWCTB aMMHaKa,
MPOBE/ICHNE KAYECTBEHHBIX PEaKIWi Ha WOH aMMOHHUS M (ochaT-HOH M W3ydeHHE IMPHU3HAKOB HX
NpOTeKaHMs, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTBI € MeJbl0 (BO3MOYKHO
WCTIOJIh30BaHUE BUICOMATEPHAJIOB), H3yUCHNE MOJIENIeH KPUCTALUTHYECKUX PEIMETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C TIPOLIECCOM a1COPOIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM TMPOTHBOTa3a, IIOJNydeHHe, COOWpaHWe, pAaclo3HaBaHWE W W3YyYeHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, NMPOBEICHHE KaueCTBEHHBIX peakuuii Ha KapOOHAT M CHIIMKAT-MOHBI U H3Yy4YEHUE



MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIIMEH CUIMKATHON IPOMBIIUIEHHOCTH, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 33/a4 0 TeMe «BakHeire HeMeTallIbl U UX COETUHEHUS.

MeTta/uibl ¥ UX COeIMHEHUS

OOmas XxapakTepUCTUKa XUMUYECKUX HJIEMEHTOB — METaJVIOB Ha OCHOBAaHUU HX IOJIOKECHUS B
[lepuoanueckoii cuctreme xumudeckux anemeHToB J[. M. MenaeneeBa u ctpoenust atomoB. CTpoeHue
METaUIOB. MeTajinyeckas CBs3b U METAUIMYECKass KPUCTALIMYECKAs: PEeIETKA. DIEKTPOXUMUYECKHUM
psan HampspkeHuM MetaiioB. Du3ndyeckne W XMMUYECKHE CBOMCTBa MeTayuioB. OOImme crocoOb
noyiyueHus MetayyioB. [IoHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
CrutaBsl (CTalb, YyryH, JIOPATIOMUHMA, OpPOH3a) U X IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[llenounble MeTauibl: mojioxkeHue B Ilepuogmueckoil cucreMe XMMHUYECKMX 3jeMeHTOB J[. U.
MeneneeBa, CTpOCHHE UX aTOMOB, HaxXOXJIeHUE B npupoje. Ousnyeckue u XuMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaiusi). OKCUIbI U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHne 1menouHbIX MeTaljIoB
U UX COCMHECHUM.

[IlenoyHO3eMeENbHBIE METAUIBl MArHUW W KajabUui: noJsoxeHue B Ilepmoamnueckoil cucreme
xuMmuueckux oanemMeHtoB J[. M. MenneneeBa, CTpOEHME HUX aTOMOB, HAxXO0XJICHUE B MPUPOJE.
Ouznyeckue U XMMHUECKUE CBOWCTBA MarHus U Kanublus. BaxkHeillne coeMHEHUs Kanblus (OKCHI,
THIPOKCU, cOJH). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHMS.

Amomunuii: nonoxenue B Ileproanueckoit cucreme xumudeckux snemeHToB /. 1. Menneneesa,
CTPOEHHE aToma, HaxoxJaeHue B mpupoje. Dusnyeckue M XUMHUYECKHE CBOMCTBA AIIOMUHUSA.
AmMdoTepHbIe CBOWCTBA OKCUAA U THAPOKCH/IA ATFOMUHHUS.

Kenezo: nonoxenue B Ilepuonnueckoint cucreme xumuueckux snemeHTtoB [[. M. Menneneesa,
CTPOEHUE aTOMa, HaxOoXJAeHue B mpupoje. Pusnueckue U XUMHYECKUE CBOWCTBa xkene3a. OKCUIbI,
runpokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U nosry4eHue.

Xumuueckuii 3xcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMd METalIOB M CIUIABOB, MX (U3MUYECKUMHU CBOWCTBAMH, H3y4YCHHE
pE3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KaJIbIHMS U HATPHUsS C BOJAOW (BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPUAITIOB),
UCCJIEIOBAaHNE CBOWCTB KECTKOM BOJBI, Mpollecca TOPEHHUs Kejle3a B KUCTIopole (BO3MOXKHO
WCIIOJIb30BaHNUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KaY€CTBEHHBIX PEAKIIMi HAa MOHBI: MarHUS,
KaJbIus, aTIOMUHHMS, IIHKA, xene3a (11) u xenesa (111), meau (1), HabmoeHNE U OMTHMCaHKE TTPOIIECCOB
OKpalllMBaHUsl TUJIJaMEHH HMOHAMH HAaTpusd, Kalugd U Kaublus (BO3MOXXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA aTIOMUHUS U THIPOKCH/IA IIUHKA,
pelieHne SKCIepUMEHTaIbHBIX 3a/1a4 10 TeMe «BakHeuIe MeTaibl U UX COCTUHEHUSI.

XuMus M OKpy:KamoLas cpeaa

BemectBa 1 MaTepuanbl B TOBCEAHEBHOM KM3HU YelIoBeKa. be3onacHoe ucnoib30BaHue BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKUX 03KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXaromel cpenbl (mpenenbHas JOMyCTHUMAash KOHIICHTPAIIHS
Beniects, nanee — [1JIK). Ponb xumuu B pemieHnu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAIIOB, MOIMMEPHBIE MaTepUabl).

Meoswcnpeomemnwie céasu

Peanuzamust MexXnpeaMeTHBIX CBA3€H MPU U3YYEHUH XMMHHU B 9 KJlacce OCYIIECTBISIETCS 4epe3
WCIIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TMOHATHUN, TaK W TIOHSATUH, SBILTIONTUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYIHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIN3, CHHTE3,
KIaccupuKaus, IepuoAUYHOCTb, HAOIIOEHHE, YKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJIETb,
SIBJICHUE, TAPHUKOBBINA d(HPEKT, TEXHOTIOTHS, MaTEPHAITHI.

®duzuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH/, U30TOIbI, paJIMOAKTUBHOCTD,
MOJICKYJIa, JJICKTPUYCCKUN 3apsll, TPOBOJHUKH, TIOIYNPOBOJIHUKHU, JAUAIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHUE BeIIeCTBa, Tra3, pacTBOpP, PACTBOPHUMOCTH,



KpPHCTAJUINYECKasi PemeETKa, CIUIaBbl, (PM3MYECKHUE BEIMYHMHBI, CIUHHIBI M3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/161, ComHIIe.

buonorusi:  ¢orocunTe3, apixaHue, Ouochepa, DSKOCHUCTEMa, MHUHEpAIbHBIE YAOOpEeHHUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEPaIbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INIPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE Pe3yIbTaThl OCBOSHUS IPOTPaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus JOCTUTAIOTCS B
xo/ie OOy4EeHHS XUMHUU B €IMHCTBE YYCOHOW W BOCIHMTATEIILHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAUIIUOHHBIMUA POCCHMCKUMH COIIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH,
NPUHATBIMH B OOIIECTBE NpaBWJIaMH M HOpPMaMH TIOBEACHHS M CIOCOOCTBYIOT TIpolieccam
CaMOITIO3HAHUSI, CAMOPA3BUTHS U COITUATH3AINH 00YJarOIIIXCSI.

JIMYHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOU
MMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAIMA M PACIIUPEHUE ONbITa JACATEIHPHOCTH Ha €€ OCHOBE, B TOM
YHUCJIC B YACTH:

1) naTpuoTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYCCKOMY W HAYIHOMY
HacjaeAWio, TIOHMMaHHWs 3HAYCHUsS XWMHYECKOM HAayKd B JKH3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON WH(POpPMAIUEH O TMEpPEelIOBhIX OCTHKCHHUSX M OTKPBITHUIX
MHUPOBOM M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOHCTBE MHpa U
o01ecTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABJICHHS O COIMALHBIX HOPMaX M MPaBWJIAX MEKIMYHOCTHBIX OTHOIICHUN B KOJUICKTHBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, YyueOHOUCCIIeI0BATEIbCKOM,
TBOPUYECKOH U JAPYTUX BUIAX JIEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOMU JESATEIEHOCTH
IIPU BBIMIOJIHEHUU YYEOHBIX, MO3HABATEIbHBIX 3aJa4, BBINOJHEHUHW XHMHUYECKUX SKCIIEPUMEHTOB,
CO3/IaHUU YICOHBIX TPOSKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO U B3aWUMOTIOMOIIH B MPOIIECCe ITOM
y4eOHOU NesATENIbHOCTH, TOTOBHOCTH OIEHMBATh CBOE IMOBEACHHE M IMOCTYIKH CBOUX TOBApUIIEH C
MO3UIIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIICICTBUN TTOCTYITKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XUMHUYCCKOW PEAKIUU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH W COCTaBISIONIME OCHOBY JMJIsi TMOHUMAHHS CYIIHOCTH
HAyYHOW KapTHHBI MHpA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOIBI,
B3aMMOCBS3SX YEIOBEKa C IPUPOIHON CPEIOH, O POJIM XMMHUH B MIO3HAHWUHU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIFHBIC MOTHBBI, HAITPABJICHHBIC HA TIOJyYEeHUE HOBBIX 3HAHHUN IO XUMHH, HEOOXOTUMBIC
s OoOBsSICHEHUS HAOMIOaeMbIX MPOIECCOB U SIBICHUN, MO3HABATEIbHOW, HH(POPMAIIMOHHON U
YUTATEIBCKON KYIbTYPHI, B TOM YHUCJIC HABBIKOB CAMOCTOSTEIBHOW Pa0OTHI ¢ y4EeOHBIMU TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYeHHI0O M TIO3HAHHWIO, JIFOOO3HATENIBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIEN0BATENbCKON JIEeATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIICHHOCTH U YPOBHS O0OyUYCHUS B JTaTbHEHIIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KHU3HU, OCO3HAHUE TOCIEACTBUI U HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTpeOIeHuUs
QJIKOTOJISI, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHHS TMPaBWI OC30MaCHOCTH IPHU
oOpallleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEeaTbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpPEC K MPAKTUIECKOMY U3yUEHHIO IPpOodeccuii v Tpya pa3TudHOro poja, YBaXXKCHHUE K TPYAY U
pe3ysibTaTaM TPYJIOBOM JEATSIILHOCTH, B TOM YHCIIE HA OCHOBE NIPUMEHEHUS MPEIMETHBIX 3HAHHHA 110
XUMHH, OCO3HAHHBIA BHIOOp WHIMBUAYAIBHON TPAaGKTOPHH IMPOJOJDKEHHUS OOpa3oBaHUS C YYETOM
JTUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH,
YCTIEUTHOW MPOPECCHOHANBHON JEATEIBHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTH
aJIalITHPOBATHCS B TPodecCHoHAIBHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:



HKOJIOTUYECKH 11€7€CO00pa3HOe OTHOLICHUE K MPHUPOJE KaK UCTOUHUKY KH3HH Ha 3eMjie, OCHOBE
e€ CyIeCTBOBaHUS, IOHUMAHUE IIEHHOCTH 3JI0pPOBOrO M 0e30macHOro odpasa *H3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PU3MUECKOMY W TICUXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH
coOroIeHHsl TpaBuwil 0€30IaCHOrO IOBEJEHMS NMpH paboTe ¢ BELIECTBAMH, a TaKXKe B CUTYalMsX,
YIPOXKarOLUX 3J0POBBIO U JKU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, IOJIy4aeMble NPU M3Yy4EHUU XMMHHU, A PELIeHUs 3ajad,
CBA3AHHBIX C OKPYKAIOUIEH IPUPOAHONU CPEOU, Ul NOBBIIICHUS YPOBHS DKOJIOTMYECKON KYIBTYpHI,
OCO3HaHMA TIJI00AJIBHOIO XapakTepa HKOJIOTMYECKUX IMpoOJeM M MyTed MX pEeLIeHUs MOCPEACTBOM
METOJ0B XMMHH, JKOJOTMYECKOIO MBILUICHUS, YMEHUS PYKOBOACTBOBAaTbCA MM B II03HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3yJabTaTOB BBIACISIIOT 3HAYMMble I (DOPMHUPOBAHMSA
MHUPOBO33pEHUSI OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpuWs, NPUHIMI, TUIMOTE3a, (aAKT, CHUCTEMA,
IIPOIECC, HKCHEPUMEHT M JPYroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
npeaMerax M MO3BOJSIOT Ha OCHOBE 3HAHMM M3 ATHX MPEIMETOB (hOPMUPOBATH NPEACTABICHUE O
LIEJIOCTHOM HayyHOM KapTHHE MHpa, M YHHMBEpCalbHble YyueOHble JEHCTBHs (IIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpblE oOOecreduBaroT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHON JEATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie JJoru4eckue neiicTBus:

YMEHHUSI HCIIOJIb30BATh IIPUEMBI JIOTHYECKOTO MBIIUICHHS NPU OCBOCHUM 3HAHUMW: PAacKpbIBaTh
CMBIC]I XUMMYECKUX MOHATUH (BBLACIATh MX XapaKTepHble NPU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C
APYTUMH TIOHSATHSIMH), WCIOJNB30BaTh IMOHATUS Ui OOBACHEHHS OTICNbHBIX (DAaKTOB M SIBJICHUH,
BbIOMpPAaTh OCHOBAaHUS U KPUTEpUU JUI KiIacCU(UKAMM XMMHUYECKMX BELIECTB M XMMHUYECKHX
peakuuii, yCTaHaBJIMBAaTh IPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMM H3YYEHHUs, CTPOMTH
JIOTUYECKUE PACCYXKACHUS (MHAYKTUBHBIC, IEIyKTUBHBIC, I10 aHAJIOTUHU), Je€laTh BBIBOABI U
3aKJIIOYEHUS;

yMEHHE MPUMEHATh B Hpolecce IMO3HAHUS MOHATHS (IpeIMETHble U MEeTalpeMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIHOJb3yeMble B XHUMHH, HpeoOpa3oBbIBaTh IIUPOKO
IPUMEHSIEMbIE B XUMHM MOJENbHbIE MPEACTaBICHUS — XMMUYECKMH 3HAaK (CHMBOJI 3JEMEHTa),
XumMHuueckas (Gopmyna U ypaBHEHHE XUMHYECKON PEaKIMU — MPHU PEHIeHUH y4eOHO-TI03HABATEIIbHbIX
3a1a4, ¢ y4€TOM OTUX MOJEIBHBIX IPEICTABICHUN BBIABIATH U XapaKTEPU30BaTb CYILECTBCHHBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M XMMHUECKHUX PEAKIUi, BBISIBIATH OOIINeE
3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIE CBSI3M M IIPOTHBOPEYMSA B HU3Y4acMBIX Ipoleccax u
SIBJICHUSX.

ba3oBble uccienoBarebCKue A1eHCTBHA:

YMEHHE HMCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMS, & TAKXKE B
KayecTBE OCHOBBI /s (POPMUPOBAHUS TUIIOTE3bl IO MPOBEPKE MPaBMIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUMH;

npuoOpeTeHne OombiTa M0 IUIAHUPOBAHUIO, OpraHU3allMd U IPOBEJCHHUI0 YUEHHUYECKUX
SKCIIEPUMEHTOB, YMEHHE Ha0Jl0/1aTh 3a XOJ0M IIpollecca, CaMOCTOATEIbHO IPOrHO3UPOBATH €ro
pe3yabTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3yiabTaTaM IpPOBEAEHHOIO OIbITa,
MCCJIETOBAHMsI, COCTABIIATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpAaTh, aHAIM3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIHIO PA3IUYHBIX BUIOB U GOPM
MPEJCTaBICHUS, TIOJIYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa XMMUYECKOTO
coJiepKaHusl, CIIpaBOYHbIe 1ocoOusi, pecypchl HTepHeTa), KpUTHUECKH OIIEHUBATh MPOTHBOPEUUBYIO
Y HEJIOCTOBEPHYIO MH(POPMALIUIO;

yMEHHE NPHUMEHSTHh pPa3IMYHble METOJAbl M 3alpochl MpU TMOUCKE M oTOope HMHpopManuu u
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOIMMBIX JJIsI BBINOJHEHHMsS YYEOHBIX M I1O3HABATENBHBIX 33734
ONpeAeNéHHOr0 TUIA, NPUOOpEeTEeHHE OmbITa B O0JIACTH HCHOJB30BaHUSA HH(OPMALMOHHO-



KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJACHUE KYJIbTYpOHl aAKTHUBHOTO HCIIOJIb30BAHUS Pa3IMUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (hOpMY IpeACTaBIeHUs HH(DOpMAIIIH U
WUTIOCTPUPOBATh pPEIIaeMble 33Ja4d HECJIOXKHBIMH CXEMaMH, IuarpaMMamu, APYruMu GopMaMu
rpauKu 1 UX KOMOMHAITUSIMU;

YMEHHE WCIOJb30BaTh M aHAIM3UPOBATH B IMpOLECCE YYEOHOW U  HCCIEIOBATEIbCKOM
NesTeIbHOCTH MHGOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEBCKOTO XO035AHCTBAa M TPAaHCIOPTa Ha
COCTOSIHME OKPY>KaIOIIeH MPUPOAHON CPEIbI.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

YMEHHSI 3a/1aBaTh BOIPOCHI (B XOJI¢ JAManora M (Wiau) JTUCKYCCHH) IO CYIIECTBY OOCYKIaeMou
TeMbI, (GOPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUS MTPEATI0KEHHOM 3a/1a4u;

YMEHUSl TMPEACTABIATh IMOJIYYEHHBIE PE3YJIbTAThl MO3HABATEIILHOW JIEATEIbHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JeNaTh MPE3EHTAIMI0 PEe3yJIbTAaTOB BBIMOJIHEHHUS XUMUYECKOTO HKCIIEPUMEHTa
(;mabGopaTtopHOro OmbBITa, JIAOOpaTOPHOW pPabOTHl MO HKCCIECIOBAHUIO CBOWMCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

YMEHHSI Y4€OHOTO COTPYJAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIILHOU W
UCCIIEIOBATENLCKOM JIeATENbHOCTH MPU PEHICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE ydé€ra OOIIMX
WHTEPECOB M COIIACOBAHHS TO3MIHUNA (OOCYXKICHHS, OOMEH MHEHHUSMH, «MO3TOBBIE MITYPMBI»,
KOOpJUHAIIMSI COBMECTHBIX JCUCTBUMU, OINpeNeTeHHEe KPUTEPHEB MO OLIEHKE KauecTBa BBIMOJIHEHHOMN
paboThI U ApyTHE).

PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpPEACNATh IeNd JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO ACSITENBHOCTb, BHIOMpATh Hamboiee
3¢ (heKkTHBHBIE CIIOCOOBI pENICHHs] YYeOHBIX W TO3HABATEIBHBIX 3a7a4, CAMOCTOSTEIHLHO COCTABISATH
WIH KOPPEKTUPOBATh MPEUIOKEHHBINH aJrOpuTM JEWCTBUN MPHU BBIOJHEHUU 3aaHUN ¢ Y4ETOM
MOJIyYCHUsI HOBBIX 3HAHWH 00 W3y4aeMbIX OOBEKTaXx — BEIIECTBAX M PEAKIUAX, OICHUBATH
COOTBETCTBHE IOJIYYCHHOTO pe3yJibTara 3asBJICHHOW €N, YMEHHE HCIOIb30BaTh M aHAIM3UPOBATh
KOHTEKCTBI, MIPE/JIaraeMbl€ B YCJIOBUU 3aJIaHUM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO0 OCBOSHUIO 00S3aTEIHLHOTO COJIEPIKAHMS, YCTAHOBIEHHOTO
TaHHOW (QenepanbHOl pabodeld MpPOrpaMMoid, BBIIEISIOT: OCBOCHHBIE OOYYAarOIIMMUCA Hay4dHBIC
3HaHUS, YMEHUS U CHOCOOBI MEeHCTBUM, crienuduueckue s MpeIMETHON 00JacTu «XHUMHUS», BUJBI
JEeSTeNbHOCTH TI0 TIOJYYEHUIO0 HOBOTO 3HAHMSI, €T0 WHTEPIPETAIH, TPeoOpPa30BaHUIO U TPUMEHEHUIO
B PA3NIMYHBIX YU€OHBIX U HOBBIX CUTYAITUsX.

K xonmy oOyuenus B 8 kiiacce mnpeaMeTHble pe3yabTaThl HA 06a30BOM YPOBHE JOJKHBI OTPaXkarh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUMN:

® DACKpbIBAaTh CMBICI OCHOBHBIX XMUMHMUYECKUX MOHSTHI: aTOM, MOJEKYJIa, XUMUUYECKUI 3JIEMEHT,
MPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs W HEOJHOPOJAHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAsi W MOJIEKYJsipHash Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Mmacca,
MaccoBasl JOJii XMMHYECKOTO DJEMEHTa B COCIWHEHUH, MOJSPHBIM 00BEM, OKCHI, KHCIOTA,
OCHOBAaHHWE, COJb, DJIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHMS, XUMHYECKas  peakIus,
KIacCUpUKalUg pEeaKlHii: peakuy COCIWHEHUS, PEaKlUu pazNoKEHUs, pEeaklUUd 3aMelleHUs,
peaknuu oOMEHa, 9K30- M IHIOTEPMUUYECKHE PEAKIUH, TEIIOBOM 3(PQEeKT peakiuu, Sapo aroma,
ANEKTPOHHBIA CIIOM aroma, aTOMHas OpOWTalb, paguyc aToMa, XHUMHYecKas CBS3b, MOJSpHAs W
HETIOJISIpHAsT KOBaJ€HTHAsl CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PAcTBOp, MaccoBas OJIsI
BelecTBa (MPOLIEHTHAs KOHIICHTPAIHs) B PACTBOPE;

® IJITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUN U MPUMEHSATH 3T MOHSITHS TIPH
OTIMCaHUU BEIIECTB U UX MPEBPAICHUN;

® IICIIOJIB30BAaTh XMMHUYECKYI0 CHUMBOJIMKY MJisi COCTaBlieHUs (GopMyNl BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIINIL;



® OTIPEIENIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHb OKUCIICHUS
AJIEMEHTOB B OWHApHBIX COEIUWHEHUSX, NPUHAIJIEKHOCTh BEIIECTB K OMNpPENeIEHHOMY Kiaccy
COCMHEHUH 1Mo (QopmynaM, BHJ XUMHUYECKOW CBs3M (KOBAJICHTHAas W HMOHHAs) B HEOPTaHHMYECKUX
COEJINHEHMSIX;

e packpsiBaTh cMmbich [lepuoanueckoro 3akona Jl. . MenzaeneeBa: 7eMOHCTPUPOBATh TOHUMAHUE
MEPUOINYECKON 3aBUCMMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX NOJIOKEHHS B Ilepuoanueckoit
CUCTEME, 3aKOHOB COXPAHEHHUs MAacChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO
y4eHus, 3aKoHa ABOraapo;

® ONMCHIBATh M XapakTepu3oBaTh TabnuuyHyio ¢opmy Ileprognmueckoil CUCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3MyaTh MOHATHUS «TJlaBHas mnoArpymnmna (A-rpymnma)» u «moboynass noarpymma (b-
rpynmna)», Manble U OOJNBIINE TMEPUOABI, COOTHOCHTH 0003HAYCHHS, KOTOPbIE MMEIOTCS B TabIuUIe
«Ilepuoguueckas cucrema xumuudeckux osneMmeHtoB J[. M. MengeneeBa» ¢ 4YMCIOBBIMU
XapaKTePUCTHKAMHU CTPOSHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOIiee Yucio
AJIEKTPOHOB U paclpeeNieHHue UX 0 ANEKTPOHHBIM CIIOSIM);

® KJIACCU(UIIUPOBATh XUMHYECKHE JICMEHTHI, HCOPTaHUYCCKUE BEIIECTBA, XUMUYCCKHE PEaKIIUU
(110 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEILIOBOMY 3P (DHEKTy);

® XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJasi OINMCAHUE IPUMEpPAMU MOJIEKYJISPHBIX YPaBHEHHUHM COOTBETCTBYIOLIUX XHUMHUYECKUX
peaKuuii;

® [[DOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOIO COCTaBa,
BO3MOKHOCTHM IIPOTEKAHUSI XUMUYECKUX MPEBPALICHUIN B PA3JIMYHBIX YCIOBUSAX;

® BBIUKCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MACCOBYIO OJIIO
XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHUS, MaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, IPOBOAUTH
pacy€Thl O YPAaBHEHUIO XUMUYECKON PEAKIIUY;

® [IPYMEHSTh OCHOBHBIE OIE€pal[My MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHNe, CHCTEMATH3AIUI0, KIaCCU(PHUKAIUIO, BRISIBICHNE TIPUYUHHO-CIEICTBEHHBIX CBA3CH — s
W3YyYECHHUSI CBOWCTB BEIIECTB M XMMHUYECKUX PEAKLHM, €CTECTBEHHO-HAYYHbIC METOJbl IMO3HAHUA —
HaOIoIeHne, U3MEPEeHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHBIN 1 MBICIIEHHBIH );

e CIIe/IOBaTh MIPaBUJIaM TOJB30BaHUSI XUMUYECKOM MOCYAONU U TaOOpaTOPHBIM 000pYyI0OBaHUEM, a
TaKKe TpaBWiIaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH TIO BBIMOJHEHUIO
1ab0pPaTOPHBIX XUMUYECKUX OMBITOB MO MOJTYYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOJOPOIA
U KHCIOpOJa), NPUTOTOBIEHHUIO PACTBOPOB C OMNPEAENIEHHON MaccoBOM J0Jeil pacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh W MPOBOJUTH XUMHUYECKHE SKCIHEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
IEJI0YEH M KUCTIOT C TMOMOIIBbI0 UHIANKATOPOB (JTaKMyc, peHoTaienH, METUIIOPAHK U APYTHE).

K xonmy oOyuenus B 9 kiiacce rnpeaMeTHble pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXkarh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUN:

® DACKpbIBAaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYIa,
HOH, KaTUOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHCJICHHS, XUMHUYECKasl PeaKIusi, XUMUYECKasl CBSI3b, TEIUIOBON 3((eKT peakiuu, MOJb,
MOIIIpHBIA 00BEM, pPACTBOp, DSIEKTPOIHUTHI, HEIIEKTPOIUTHI, DIEKTPOIUTHYECKAS IUCCOIMALINS,
peakuy HOHHOTO OOMEHa, KaTaJM3aTop, XMMHYECKOE paBHOBECHE, OOpaThuMble W HEOoOpaTHMBbIE
pEeaKly, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, OKHCIUTEIh, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAQHOBJICHUE, aJIOTpONHUs, aM(OTEPHOCTh, XHUMHUYECKas CBs3b (KOBaJieHTHAas, WOHHAs,
MeTaJITNYecKasi), KpUCTANINYeCcKasi pPemérka, KOPpPO3usl METAJIOB, CIUIABBI, CKOPOCTh XUMHYECKOMH
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectna;

® IJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH 3TH MOHITHUS TIPU
ONMMCAHUU BEUIECTB U UX MPEBPALICHUN;

® ICTIOJIb30BaTh XWMHYECKYI0 CHUMBOJIMKY JJISi COCTaBJeHHUs (POpMyN BEIIECTB W ypaBHEHUM
XUMHYECKUX PEAKIINIL;



® ONIPENENIATh BAJICHTHOCTb M CTEIEHb OKUCIEHHS XHMUYECKUX DJIEMEHTOB B COEAMHEHMSX
pa3IMYHOTO COCTaBa, NPHUHAMIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIAcCy COEAMHEHUH 110
dopmynaM, BUI XMMHUYECKOH CBA3HM (KOBaJICHTHAas, MOHHASA, METAJUIMYECKas) B HEOPraHMYECKUX
COCMHEHMSX, 3apsJ HMOHAa MO XMMHYECKOH Qopmyie, XapakTep Cpelbl B BOJHBIX pPAacTBOpPax
HEOPraHWYECKUX COCAVMHEHUH, TUIl KPUCTAIIIMYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;

e packpbiBaTh cMbici Ilepmoanueckoro 3akona JI. M. MenzaeneeBa u JE€MOHCTPUPOBATH €rO
MOHMMAaHME: OINHCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonuyeckoil cucTembl
XUMUAYECKHX 3JEMEHTOB: pa3lMuaTh IOHATHA «TJIaBHas mnoarpymma (A-Tpymma)» U «mo0ouHas
noarpynna (b-rpymnmna)y, Manbie U 60JbIIKE TEPUOIBI, COOTHOCUTH 0003HAYEHHUSI, KOTOPHIE UMEIOTCS B
NEPUOANYECKON TabMuIEe, C YUCIOBBIMM XapaKTEPUCTUKAMM CTPOEHHS aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apAl sAapa, 00Iee YUCIO 3JIEKTPOHOB U PACHpPEENICHUE UX IO 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIKME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB 3JIEMEHTOB U MX COCIUHEHHUU B
npezaeiax MajiblX IEPUOIOB U TJIABHBIX MOAIPYII C YYETOM CTPOEHUS X aTOMOB;

e KJlacCU(hUIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMUYECKHE PEaKINU
(o ymMcIy M COCTaBY YYacTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 M3MEHEHHIO
CTETEeHEW OKUCIICHUS XUMHUECKUX DIIEMEHTOB);

® XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME U CHEHMPUUYECKHE XUMHUYECKHE CBONCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, IMOATBEP)KJas ONHCAHME IMPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

® COCTaBJIATh YPAaBHEHHUS 3JIEKTPOIUTUYECKOMN TUCCOIMAMY KUCIIOT, 1EN04YeH U COJIeH, ITOJIHBIE U
COKpalI€HHbIE YpaBHEHUS peakUUid HMOHHOrO OOMEHa, YpaBHEHHMS pPEaKIUil, MOATBEPKIAIOLINX
CYILIECTBOBAHUE M'€HETUYECKON CBS3U MEXAY BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUi IOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

® [IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTU MPOTEKAHUS
XUMHUYECKUX PEBPALLECHUM B pa3JIMUHBIX YCIOBUSIX;

® BHIYHCIISITh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMUMUYECKOT0 3JIEMEHTa 10 (opMyJe COeTMHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOIUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKOM peakuuu;

e coOII0/IaTh TPaBUJIA MOJIB30BAaHMSI XUMHUECKONW MOCYA0H U 1abopaTOpHBIM 000py/IOBaHHEM, a
TaKkXke MpaBuia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKLHUSMHU IO BBIMOJHEHUIO
71a00PAaTOPHBIX XMMUYECKUX OIBITOB I10 MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO ra3a);

®[IPOBOJUTH PEAaKIUH, MOATBEP)KIAIOIINE KAueCTBEHHBI COCTAaB pPA3JIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM IYTEM XJIOPUI-, OPOMUI-, HOAUI-, KapOoHAT-, hocdaT-, CHIHKAT-, CyIbdaT-,
TUIPOKCU/I-MOHBI, KATHOHBI aMMOHHMS U HMOHBI M3YyYEHHBIX META/UIOB, NPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHUUECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHUE,
0000111eHIEe, CHCTEMATU3aIUIO, BBISBICHUE IPUUNHHO-CIIEICTBEHHBIX CBSI3€H — U1 N3yUeHUs] CBOMCTB
BEUIECTB M XUMHUYECKUX pEaKluid, €CTeCTBEHHO-HAy4Hble METOAbl IO3HaHWS — HaOJI0/IeHue,
U3MEpeHue, MOJICIUPOBAHUE, IKCIIEPUMEHT (peasIbHbI M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KosmmuecTBO yacos
N HaumenoBaHue pa3aeioB U TeM NPOrpaMMbl K I JJICKTPOHHbIC (ItHPPOBHIC)
iyl pasn porp Beero OHTPOJIbHbIE pPaKTHUYECKHE 06pa30BaTeLHBIE pecypebl
padoThI padoThI
Paznea 1. IlepBoHayajibHble XUMHYECKHE MOHATHS
11 XuMus — BakHas 00J1aCTh €CTECTBO3HAHMS U 5 2 bubmmoreka [JOK
' NPaKTHYCCKOHU JICSITEIbHOCTH YeJI0OBeKa https://m.edso00.ru/7f41837c
bubnmnoreka IJOK
1.2 BeriecTBa 1 XUMHYIECKHE PEAKITUH 15 1 https://m.edso00.ru/7f41837c
Uroro mo paznemy 20
Paznen 2. BaxxHeiinue npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
bubnmoreka IJOK
2.1 Boznyx. Kucnopon. [Tonstie 06 okcumax 6 https://m.edsoo.ru/7f41837¢
Bbubnmoreka IJOK
2.2 Bonopon.IlonsTie o KUCI0oTax U COMAX 8 1 https://m.eds00.ru/7f41837¢
Bbubnmnoreka IJOK
2.3 Bona. PactBopsr. [lorsTtre 06 ocHOBaHUAX 5 1 1 https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCCHl HEOPTaHIMIECKIX 11 1 1 bubnuotexa [JOK
' COeIMHEHHIA https://m.edsoo.ru/7f41837c
Uroro mo paznemy 30

Paspes 3. [lepuoanyecknii 3axkoH u Ilepuoauyeckasi cucreMa xumudeckux djieMeHToB JI. M. Mengeneesa. CTpoeHue aToM0OB. XHUMHYECKAs CBSA3b.
OKHCANTETHHO-BOCCTAHOBHUTEIbHbIE PEAKIIUH

[Tepuoanueckuii 3akoH u [lepuonnueckas

3.1 cucTemMa XMMUYecKux aneMeHnToB /. H. 7
Menneneesa. CTpoeHue aToma
32 Xumnueckast cBs3b. OKUCIUTENLHO- 8
' BOCCTAHOBUTEIIbHBIE PEAKIIIHI
Hroro o pazneny 15
PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 68

butmmoreka [IOK
https://m.edsoo.ru/7f41837c

butmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

butmmoreka [IOK
https://m.edsoo.ru/7f41837c
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9 KJIACC

Ne KonnyecTBO 4acos
u/n HaumenoBaHue pa3gesioB M TeM NPOTrPaMMbl Kontpomsmbie  TIpakTieckue DyieKTpOHHBIE (M (POBDBIE)
Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpeHue u yriaybiaeHne 3HaHUH OCHOBHBIX Pa3/IeiiOB 5 1 Bu6mmoreka LIOK
Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PEaKINi 4 bubmorexa LIOK
https://m.edso0o.ru/7f41a636
13 DIIEKTPOUTHYECKAS TACCOMMANHSI. XUMHICCKIE PEaKITHH 8 1 1 bubmmoreka [{OK
B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazneny 17
Paszpnen 2. HemMeTasibl 4 MX COeIMHEHUSI
21 OO01as XapakTepUCTHKA XUMUIECKHX 31eMeHTOB VIIA- 4 1 Bbubaunoreka [IOK
rpymmbl. ['asoreHsr https://m.edso0.ru/7f41a636
29 O01mas XxapakTeprUCTHKa XUMHUIECKHUX 371eMeHTOB VIA- 6 bubmmoreka [HOK
rpymmbl. Cepa u €€ CoeIMHCHUS https://m.edso0.ru/7f41a636
23 O01mas XxapakTeprUCTHKa XUMHUIECKHUX 3JIeMeHTOB V A- 7 1 bubmmoreka [HOK
rpynibl. A30T, Gocdop ¥ UX COSTUHCHHUS https://m.edso00.ru/7f41a636
24 OO0m1ast xapakTepUCTUKA XUMUIECKHUX 31eMeHTOB IV A- 8 1 5 bub6immoreka LIOK
rpymibl. YTIIEpo/l U KPEMHHUH U UX COSTUHEHHUS https://m.edso00.ru/7f41a636
Hroro o pasneny 25
Paszpnen 3. MeTajuiibl U MX COeIMHEHUSI
N bubmmnoreka [HOK
31 (Obmpte CBOHCTE METALIOB 4 https://m.edS(I)lo.ru/7f41a636
3.2 Bakueiiiine MeTaabl 1 HX COETUHEHUS 16 1 2 ESS;IZI;I/(:T:ZEZ(I){)?IS/? 412636
Hroro o pasneny 20
Pasnes 4. Xumus 1 okpy:kaomas cpeaa
41 BemectBa 1 Matepuaisl B )KU3HU YEJIOBEKA 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KoangecTBo yacoB

DyeKTpoHHBbIE HUPPOBBIE

N Tema ypoxka K I HAata o0pa3oBaTeJibHbIE
n/n yp Beero OHTPOJILHBbIE PaKTHYeCKHe H3yueHus |Y
padoThI padoThI pecypcbl
1 IIpenmet xumuu. Posib XUMHUM B KU3HU YEJIOBEKA. 1 bubmmoreka [JOK
Tena u BelecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTHE 0 METONAaX MO3HAHUSI B XMMHH 1 bubmorexa [IOK
8 https://m.edsoo.ru/ff0d227e
, | Mo ponie | g poras | 1 B LOK
PETODHH K TP pam https://m.eds00.ru/ff0d23dc
nmabopaToOpHBIM 000PYIOBAHHEM)
4 Uucreie BemecTBa u cMecu. CriocoOb! paz/ieieHus 1 bubmmorexa [IOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 IIpakTudeckas padora Ne 2 «Paznenenue cmeceit (Ha 1 1 bubmmorexa [IOK
HpUMEpEe OYUCTKU TIOBAPSHHOM COIN)» https://m.edsoo.ru/ff0d28c8
bubmuoreka LIOK
6 ATOMBI Hf MOTICKYJIEI ! https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHEe 3TeMEHThI. 3HaKH (CHMBOJIBI) 1 Bubmmorexa [JOK
XAUMWYECKHUX SIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U cIoXKHBIE BEIIECTBA 1 Eubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubsmorexa HOK
yivpHoe y https://m.edsoo.ru/ff0d2d50
o | dmmocrmors oommasemers Y | B LOK
’ https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTeNnbHast aToMHas Macca. OTHOCHUTETbHAS 1 bubnuoreka [IOK
MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B 1 bubmuoreka IIOK
COEUHEHUN https://m.edsoo.ru/ff0d350c
13 KomngecTtBo Bemecta. Monb. MomnsipHast Mmacca 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d5230
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Ddusznuecknue U XUMHUUYCCKHUEC SIBJICHUS. X UMHYSCKAS

bubmuoreka IIOK

14 peaxIust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycIoBUs NPOTEKAHUS XUMUIECKUX Bubmuorexa LJOK
peaximii https://m.edsoo.ru/ff0d3al6
16 3aKOH cCOXpaHEHHs MacChl BEIIECTB. XUMUYCCKHE Bubmuorexa LJOK
ypaBHEHHS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koinndecTBa, MacChl BEIIECTBA 10 bu6nmoreka IJOK
YpPaBHEHHSAM XHUMHUUCCKHX PEAKIHA https://m.edsoo.ru/ff0d5708
18 Kiraccudukanus XuMUIeCKuX peakIiiii bubmmoreka [JOK
(coenuHeHMs1, pa3IOKEHH s, 3aMEILCHNUS, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — Y4EHBIH-IHITUKIOTIEIHCT. bubmmorexa [IOK
O00011IeHNE U CUCTEMATH3aLUs] 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontponbHas pabora Nel mo Teme «Bemiectsa u Bubmuoreka [JOK
XMUMHUYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
21 Boznyx — cMeck razoB. CoctaB Bo3ayxa. Kuciopon Bubmuoreka [JOK
— 3JIEMEHT | TpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
| Cmmeomen e e ctopor Busorea 10K
’ ' https://m.edsoo.ru/ff0d4614
OKCHJaX
23 CriocoObl OTy4eHUs KHCI0poaa B 1ab0paTopuu U Bbubmuorexa LIOK
NpOMBITIIEHHOCTH. [IpuMeHeHne Kuciopoa https://m.edsoo.ru/ff0d497a
0| nh o ol pai, T B 10K
’ https://m.edso0.ru/ff0d4790
SHJIOTEPMUYECKUX PEAKLIUIX
o5 Tomnuso (HedTh, yrois u MeTaH). 3arpsi3HEeHHE Bbubnuorexa LIOK
BO3/yXa, CIIOCOOBI €r0 MPEeIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktnueckas padora Ne 3 o teme «Ilomyuenue u Bbubnuorexa LIOK
cobupaHue KUCITIOPOa, H3yIEeHHE er0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — aneMeHT u mpocToe BEUIECTBO. Bubmuorexa LIOK
HaxoxieHne B prpojie https://m.edsoo.ru/ff0d4dd0
o8 du3nYecKre 1 XUMUYECKHUE CBOMCTBA BOJIOPO/IA. bubmuoreka LIOK
[TpumeHeHne BoIopoia https://m.edsoo.ru/ff0d4dd0
29 TloHsATHE O KUCIOTAX U CONIAX bubmmorexa [IOK

https://m.edsoo.ru/ff0d50d2
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bubmuoreka LIOK

30 CriocoObI MoTy4eHus BOA0poIa B 1abopaTopuu https://m.edsoo.ru/ffod4ddo

31 [Ipaktnueckas padota Ne 4 mo Teme «Ilonyuenue u Bubmuorexa LJOK
coOupaHue BOAOPO/Ia, H3yUYCHHUE €ro CBOUCTBY https://m.edsoo.ru/ff0d4f42
32 MonsipHbiii 00bEM ra3oB. 3aKoH ABOTraapo ]f?tl/tlgg:l;ll?rﬁ:jasg)_g.)r{f/ffO d542¢

33 Brruncnenus 00pEMa, KOIMYECTBA BEIIECTBA rasa o bu6nmoreka IJOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

3 peasium s ooron saxons oGnEwtm omioucii ubmiorexa LIOK
308 https://m.edsoo.ru/ff0d5708

35 dusnyeckre 1 XUMUIECKHIE CBOMICTBA BOJbBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsTHE 00 MHAMKATOPAX Eggg%ﬁi%ii?{f/ffo 45962

3 nemscumenmse pacrmop. Maceonan tom BuGorera LIOK
https://m.edsoo.ru/ff0d5b40

BEIIeCTBA B PacTBOpE

3 dipurorosmente pacraopes ¢ onpeseréiof BuGorera LIOK
MaccOBOH /10JI€il pacCTBOPEHHOTO BEIIECTBA» https://m.edsoo.ru/ff0d5eba

39 Kontponsnas padota Ne2 o teme «Kucnopoz. Bbubmuorexa LIOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342

40 Oxcupl: coctas, KnaccuuKalys, HOMEHKIAaTypa BHGJI,HOTeKa HOK
’ ’ https://m.edsoo.ru/ff0d664e

a1 IlonyyeHue U XUMHUYECKHE CBOMCTBA KUCIOTHBIX, Bbubnuorexa LIOK
OCHOBHBIX M aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e

42 OcHoOBaHHMSA: COCTaB, KIaccU(pUKaLs, HOMEHKIAaTypa EHGH,HOTeKa LOK
https://m.edsoo.ru/ff0d67ca

43 [Tonydenue u XMMHUYECKHE CBONMCTBA OCHOBAHUMI bubmmorexa LOK
https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocTaB, kiaccudukaiiys, HOMEHKIATypa bubimorexa LHOK
’ ’ https://m.edsoo.ru/ffOdfee2

45 [lonydeHnue u XuMHUYECKHE CBOWCTBA KUCIOT Bbubmuorexa LIOK
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Conu (cpeanre): HOMEHKIIATypa, CIIOCOOBI

https://m.edsoo.ru/ffOdfee2

bu6nmoreka IJOK

46 MOJYYEHUs], XUMHYIECKHE CBOMCTBA https://m.edso0.ru/00ad9474
47 gglliftll\:ecﬁizni?{i?;ig 9;{- rll)g T:;[I: iOCHOBHHe bubmorexa HOK
p A . https://m.edsoo.ru/00ad9b7c
KJIACCHl HEOPTaHUIECKHUX COETMHEHUI
48 I'eneTndeckas cBsI3b MEXIY KJIacCaMu bubmmorexa [IOK
HEOPTraHMYECKUX COETUHEHMIA https://m.edso0.ru/00ad9a50
. bu6nmoreka IJOK
49 O0001IeHNE ¥ CUCTEMaTHU3aIUs 3HAHU T https://m.eds00.ru/00ad9ch?
KonTponbaas padora Ne3 no Teme "OcHOBHBIC bubmmorexa [IOK
50 S :
KJIACChI HEOPTaHMYECKUX COCTHHEHHM https://m.edsoo.ru/00ad9ela
[epBbie NOMBITKN KIACCH(DUKAITUN XUMUIESCKUX Bubmuoreka [JOK
51 .
aeMeHTOB. [TOHATHE 0 IPYIax CXOIHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Ilepuoanueckuii 3akon u Ilepuonnyeckas cucrtema Bubmuoreka [JOK
XuMHUecKHx daemMenToB J. . Menneneena https://m.edsoo.ru/00ada52¢c
53 [leproapl, TPYIIIIbI, MOATPYIIIEI bubmorexa LHOK
PHOJBL, TPYIIIEL, HOATPY https://m.edsoo.ru/00ada52c
Bu6nmoreka IJOK
54 Crpoenne atoMoB. CocTaB aTOMHBIX sziep. M30ToIbI https://m.eds00.ru/00ada342
S5 sewenton epmommecsol crerenn 1 1 BaGumorercs LIOK
pHol T https://m.edsoo.ru/00ada6bc
Menneneena
o | Jopemmes o s i B 10K
PHOA T https://m.edsoo.ru/00ada824
MenneneeBa
| e oo swsom v e Busorea 10K
Y P v A y ’ https://m.edsoo.ru/00ada96e
MeJaror ¥ rpaxJaaHuH
58 DIIeKTPOOTPHUIIATEIPHOCTh aTOMOB XUMUIECKUX bubnuoreka [IOK
aneMeHToB/ Beepoccuiickas mpoBepoydHas pabora https://m.edsoo.ru/00adaab8
59 HoHHast XuMHUYECKas CBSI3b bubimorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XMMHYECKas CBSI3b Bbubmuorexa LIOK
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61 KoBasieHTHas HeMoNsIpHAS XUMUYIECKask CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9
bubnuoreka [{OK

62 | Cremems oxncuenns ! tipsim edsop.n/00adae28

63 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH 1 bubmorexa [IOK
https://m.eds00.ru/00adb076

64 OKHCIUTEN U BOCCTAHOBUTEIH 1 ]f?tl/tlgg:l;ll(;;ialfjels(];g?’ﬁ/OOa db076

65 KonTponbras padora Ne4 o Teme «Ctpoenune 1 bubmmorexa [IOK

aTroma. XMUMHUYECKast CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHBIit ypok. O000IIeHNE U CHCTEMAaTH3AIHS 1 bubmmorexa [IOK

3HaHUN https://m.edsoo.ru/00adbh33c
67 Pe3zepBHbrii ypok. O000IIEHE U CHCTEMAaTH3AIINS 1 Bubmuoreka [JOK

3HaHUN https://m.edso00.ru/00ad9ch2
68 PezepBHsrii ypok. O000IIEHE U CHCTEeMAaTH3aIUs 1 Bubmuorexa [JOK

3HaHUN https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoauuecTBo yacoB

Dy1eKTPOHHBIE N (PPOBLIE

Ne Tema ypoka Kour Aara o0pa3oBaTeJbHbIE
/i Beero poibHbie | IIpakTuyeckne W3yeHus p
padoThI padoThI pecypcnl
1 ITepunonnueckuii 3axoH. Ilepuonnueckas cucrema 1 Bu6mmoreka LIOK
xuMuueckux snementoB JI. 1. Menaeneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUECKUX 1 bubnunoreka [JOK
DIIEMEHTOB IIEPBHIX TPEX EPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKUX 1 Bbubanoreka [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XMMUYECKOU CBSI3U U THUIIBl KPUCTAININYECKUX 1 bubnunoreka IJOK
peniéTok https://m.edsoo.ru/00adbac6
KonTponbras padora Nel mo teme «IloBTOpenue u
5 yriyOJieHHe 3HAaHUI OCHOBHBIX Pa3JIeiioB Kypca 8 1 1
KJlacca»
6 Knaccudukaius XuMU4IeCKUX pEeaKUi 10 pa3InIHbIM 1 Bbubanoreka [IOK
MpU3HAKaM https://m.edsoo.ru/00adbcb0
ITonsiTHE 0 ckOpoCTH XUMUYECKOU peakuuu. IloHsTHe bubanoreka [IOK
7 1 )
0 TOMOTCHHBIX U T'€TEPOTeHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
[lonsiTre o xumugeckoMm paBHoBecur. DakTOpHI
8 BITUSIIONINE HA CKOPOCTh )I()HMHHCCKOP'I peaKuHII)/I 1; 1 bubamorexa LHOK
https://m.edsoo.ru/00adc28c
TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS
9 OKHCIUTETHHO-BOCCTAHOBUTENBHEIE PEAKIUH 1 bubmorexa HOK
https://m.edsoo.ru/00adcade
10 Teopus anexTponuTHIecKon qucconuanun. CHIbHBIE 1 bubmmoreka [IOK
U ci1a0ble DIICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peakui 1 bubmorexa LHOK
https://m.edsoo.ru/00add448
12 XuMHUYeCKHe CBOMCTBA KUCIIOT U OCHOBAaHUM B CBETE 1 butmmoreka [IOK
MPEJICTABICHUH 00 JIEKTPOIUTUICCKON TUCCOIHAITUU https://m.edsoo.ru/00add5d8
13 XHUMHYECKUE CBOMCTBA COJIEH B CBETE MPEICTaBICHUN 1 Bbub6immoreka [IOK
00 3JIEKTPOIUTHIECKOM AUCCOITHAITNN https://m.edsoo.ru/00add8b2
14 [onsiTre o ruaponu3e conent 1 bu6mmotexa [IOK
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15 O06o001IeHre U CUCTeMaTH3aIMs 3HAHUH bubmorexa HOK
m 8 https://m.eds00.ru/00addd12
16 [Ipaktuueckas padora Ne 1. «Pemenue Bu6mmoreka LIOK
IKCIIEPUMEHTAJIBHBIX 33/1aW» https://m.edsoo.ru/00addbfa
g | Semmm R e e Buorea 10K
P AHCCOTHALIA. https://m.edsoo.ru/00addec0
peaxkuu B pacTBOpax»
18 OOmas xapakTepuCTHKA raJIOreHOB. X UMUYECKHE bub6mmoreka [IOK
CBOIiCTBa Ha IpUMeEpe XJI0pa https://m.edsoo.ru/00addfe2
19 Xmoposogopos. ComnsiHast KHCIIOTa, XUMUYECKHE bubmmoreka [HOK
CBOIICTBa, NIOJIyYCHHUE, IPUMEHEHHE https://m.edsoo.ru/00ade104
[paktudeckas padota Ne 2 o Teme «llonyuenue Bu6mmoreka [IOK
20 . . .
COJISTHOM KHCIIOTBI, M3yYCHHUE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 Brruncnenust mo ypaBHEHUSAM XUMUYECKUX PEAKIUM, Bu6mmoreka [IOK
€CJIM OJTMH M3 PEarcHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bubmunorexa LIOK
22 O6mias xapakTepucTuka 3meMeHToB VIA-rpymnmst https://m.edsoo.ru/00ade64a
| Ao o oo Bnsomsen B 10K
py A PHPOAE. https://m.edsoo.ru/00ade64a
CBOWCTBA CEPHI
24 CepoBoaopos, cTpoeHue, PU3nIecKre 1 XUMHIECCKHE bubanoreka [HOK
CBOHCTBa https://m.eds00.ru/00ade802
Oxcunel cepsl. CepHast KHCIIOTa, QU3NUECKHIE U bubanoreka [IOK
25 N .
XUMHUYECKHE CBOWCTBA, TPUMEHCHHE https://m.edsoo.ru/00adea28
XUMHUYECKHE PEAKIUH, JIe)KAIHe B OCHOBE
MTPOMBIIIIEHHOTO CITOCO0a MOTydeHHs CEpHON bub6imoreka [IOK
26 " .
KHCJIOTBI. XMUMUYECKOE 3arpsi3HEHHE OKPYKaroIIei https://m.edsoo.ru/00adec8a
Cpe/bl COCTUHEHUSIMH CEePBI
27 Brruncnenne MaccoBoO¥ T0H BRIX0J1a TIPOIYKTA bu6mmoreka IJOK
peakuu https://m.edsoo.ru/00adec8a
OOm1ast XapaKTepHCTHKA MIEMEHTOB V A-TPYIIIIbL. BuGnnotexa LOK
28 A30T, pacnpocTpaHeHHe B IPUpoJe, GPU3NIECKUE U

XHUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adeeab
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29 AMMEaK, ero puznyeckne 1 XUMUIECKUE CBOMCTBA, Bu6mmoreka LIOK
MOJIYYCHUE U TIPUMEHEHHE https://m.edso0.ru/00adf004
30 [Ipaktuueckas padota Ne 3 o Teme «llomyuenue Bu6mmoreka LIOK
aMMHaKa, M3y4eHHE €ro CBONCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KuCIoTa, e€ Pu3nyecKre U XUMUIECKHe Bu6mmoreka LIOK
CBOHCTBa https://m.eds00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B
KadecTBE MHUHEPAIBHBIX YA0OpeHU. XuMIIecKoe bubmmoreka [{OK
32 9 .
3arpsi3HEHHE OKPYKAIOIICH CPeibl COCTMHEHUIMH https://m.edso0.ru/00adf518
asora
Docdop. Oxcun pocdopa (V) u hochophas kucnora, Bu6mmoreka [IOK
33 . .
(bu3rYeCKre U XUMHUYECKHE CBOWCTBA, MOJyICHHE https://m.edsoo.ru/00adf68a
y | Henemomam: doberessavioc smepsn B 10K
YZI00P - Jarp pPHpOL pea https://m.edsoo.ru/00adfc20
¢dbocharamu
35 VYraepon, pactipocTpaneHue B IpUpo/ie, HU3nIecKue u Bu6mmoreka [IOK
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
SR A —— Bubmrorexa LIOK
i p ’ https://m.edsoo.ru/00adfebe
okcuiom yriaepoaa (1V)
37 VYronbpHas KHCIO0Ta U €€ CONH bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c
3B yiaexnororo ras. Kascemsemn peain i BuSmorexa LIOK
. https://m.edso0.ru/00ae027e
KapOOHAT-HOH
[epBoHavyanbHBIE MOHATHS 00 OPraHUYECKHX bubanoreka [HOK
39 .
BEIIECTBAX KaK O COCJANHEHUSIX yIiIepo/ia https://m.edso0.ru/00ae054e
40 Kpemuwuii u ero coegnaenus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
41 g(pc?:(en;q;gg::niﬁ?f;f gaz rll)(f If:;‘g iBaxcHef/'ImHe bubmmorexa [IOK
p A https://m.edsoo.ru/00ae0bf2
HEMETAJIBl M UX COSIMHEHUSD)
KonTponbhas pabora Ne3 mo teme «Baxkueiimue bu6mmotexa [IOK
42 )
HEMETAJUIBL U UX COEIUHEHUSD) https://m.edsoo.ru/00ae0e18
43 OO11as xapakTepuCTHKa XMMUYECKUX JIEMEHTOB — Bbu6imoreka [IOK
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MeTaIoB. MeTayuinyeckas cBsI3b M METaIIN4ecKas
KpUCTaJUIMuecKas pemérka. OGusndeckue cBoicTBa
METaJUIOB

https://m.edsoo.ru/00ael103e

XHAMHYECKHE CBOMCTBA METAJIOB.

bubmmoreka [JOK

a4 DJIEKTPOXMMUIECKUH P HAIPSDKECHUI METAIIIOB https://m.edso0.ru/00ae1156
PR S A BuGaorexa LIOK
€CJIM OJJUH U3 PEAreHTOB COIAEPKUT IIPUMECHU ’ https://m.edsoo.1u/00ae1156
46 [TousiTHe 0 KOPPO3UU METAIIIOB BH6H_HOTCK3 110K
https://m.edsoo.ru/00ae1278
Bu6mmoreka [IOK
47 LlesourEle MeTanEI https://m.edscl)lo.ru/Oan14b2
48 OKcuapl ¥ TUAPOKCHUIBI HATPHUS U Kaus BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2
49 [I{en04YHO3eMENbHBIC METAJLTBI — KAJIBIIUH ¥ MAarHHUH bubmorexa LOK
https://m.edsoo.ru/00ae15e8
50 Baxxneiimme coeqmHEHNS KaTbIHS bubmorexa LHOK
https://m.edsoo.ru/00ae15e8
51 O60011eHre U cucTeMaTU3aIHs 3HAHUH
52 JKEcTkocTh BOJIBI M cIOCOOBI €€ yCTpaHSHHS BH6H_HOTeKa LIOK
https://m.eds00.ru/00ae1886
[Ipaktnueckas padora Ne 6 o Teme "XKEcTkocTh BOIBI bu6immoreka [IOK
53 M METO/IbI €€ ycTpaneHus" https://m.edsoo.ru/00aelae8
. bub6nuoreka IIOK
>4 AJOMHHHH https://m.edscI)lo.rUIOanlc64
55 AmMoTepHBIEe CBOWMCTBA OKCHJIA M THAPOKCHIA BH6H_HOTeKa LIOK
https://m.edsoo.ru/00aelc64
bubanoreka [HOK
56 Keneso https://m.edS(I)lo.ruIOanld86
57 Oxcuppl, ruapokcuabl u conu xenesa (1) u xeneza bubnmnoreka [HOK
(D) https://m.edso0.ru/00ae35e6
58 O060011IeHre U CHCTEeMaTU3AIHS 3HAHUN
59 [IpakTnueckas pabora Ne 7. Pemenne bu6mmotexa [IOK

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «Baxxuemue

https://m.edso0.ru/00ae3de8
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METaJlJIbl U UX COCAVHCHU»
Brruncnenus mo YpaBHECHUAM XUMHUYCCKUX peaKuHﬁ,

60 €CIIM O/IMH M3 PEarcHTOB JaH B U30BITKE MU 1 Bu6mmoreka LIOK
COIEPKUT MPUMECH. BBIYHCIEHN MacCOBO# HOIH https://m.edso0.ru/00ae1750
BBIX0/Ia MMPOAYKTA PeaKInu
61 O0001IeHNE U CUCTeMATH3alNs 3HAHUH 1
62 Kontponbnas padota Ne4 mo teme «Baxueiime 1
METAJUTBl U KX COCTUHECHUS
63 BemectBa 1 MmaTepuaibl B MOBCEAHEBHON XKU3HU 1 bubmmoreka [{OK
YeoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CpeIbl 1 BH6H_HOTeKa L10K
https://m.edsoo.ru/00ae4270
65 Ponp xuMun B pemieHn# SKOIOTUIECKIX TIPodIeM 1 bubmorexa LHOK
https://m.edsoo.ru/00ae4270
66 Pesepsuslii ypok. O0001IEHNE U CHCTeMAaTH3AINS 1 Bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/00ae0d0a
67 Pesepsuslii ypok. O6001I€HNE U CHCTEMAaTH3AINS 1 Bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/00adb33c
68 Pesepsuslii ypok. O6001IEHNE U CHCTEMAaTH3AINS 1 Bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA
Pymsutuc I'.E. Xumuns.8 knacc — M.: [Ipocsemenue, 2022 r.
INa6puensn O.C. Xumus. 8 kiacc: 6a3oBblii ypoBeHb. — M.: [IpocBenienue, 2024

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

Pynzutuc I'.E. Xumus.8 kinacc — M.: IIpocsemenue, 2022 r.

Pabouas rerpans. Xumus. 8 knacc. — M.: IIpocsemenue, 2020 T.

INa6puensn O.C. Xumus. 8 kiacc: 6a3oBblii ypoBeHb. — M.: [IpocBemienue, 2024

Kysnemnora H.E. Xumus. 8 kitacce: yueOnuk aisa yqamuxcs OY. — M.: Benrana-I'pad, 2010
Tpoery6osa H.II. noypounsie pazpabotku no xumuu. 8 kiacc. — M.: Bako, 2020 r.

Xomuenko I'.IT. [Tocobue o xumuu a1 mocTynamnmx B By3sl. — M.: PUA HoBas Bonna, 2015 1.

IHADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://videouroki.net/
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1C:O6pa3oBanue, AUCKU O Kaccam

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O IMTPOLIECCA
YUYEBHOE OBOPYJOBAHHUE
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DNEeKTPOHHBIE TAOIUIIBI

JlaGopaTopHoe obopynoBaHue

OBOPYJAOBAHME U1 ITPOBEJAEHUSA TABOPATOPHBIX, IPAKTUYECKUX PABOT,
JTEMOHCTPAIIUN
MynbTUMEIUIHBIA TPOEKTOP, IKPaH
JlaGopaTopHoe obopyoBaHue
MakeTsl, MOJIeIH






