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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpasoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe GenepaibHONW paboueit
MPOrpaMMbl BOCIIUTAHUS M C y4€TOM KOHUENIUH MpenojiaBaHus y4yeOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHBIX opranu3anusiax Poccuiickoit denepanum.

[IporpaMMa 1o XxuMuu Aa€T MpeAcCTaBICHHE O LesIX, oOmieil crparerud oOy4yeHwus,
BOCIIUTAHUSI M Pa3BUTUS OOy4AIOMIMXCSl CpPEACTBaMH y4eOHOTO TpeAMeTa, YCTaHABIUBACT
00s13aTeNbHOE TPEIMETHOE COJCpXKAaHUE, INPEIyCMaTPUBAET paclpeAeieHHe €ro Mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3felilaM U TEMaM MPOrpamMMbl I10 XUMUH, ONPEAEIAET KOIMUECTBEHHBIE U
KAUeCTBEHHbIE XAPAKTEPUCTUKH COACPKAHMS, PEKOMEHIYEMYIO IOCIIEOBATEIbHOCTh H3Y4YEHHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YYaroIIMXCs, ONMpeAeNsieT BO3MOKHOCTH MpEeAMeTa ISl pealn3aluu
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHONW MPOrpaMMbl Ha YpPOBHE
OCHOBHOT0 00111ero 00pa3oBaHus, a Takke TPeOOBaHUHN K pe3ylbTaTaM OOy4YeHHs XMMUU Ha YPOBHE
1ene wW3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHOM  N1€ATEIbHOCTH
00yJaroIerocs Mo OCBOCHUIO YIeOHOTO COJICPIKAHMS.

3HaHWEe XMMHHU CIYXXHT OCHOBOH aisi (hopMUpOBaHHS MHPOBO33PEHHUSI OOYUYaIOMIETOCs, €ro
NPEJCTABICHUN O MaTepUATbHOM €IUHCTBE MHUpA, BAKHYIO POJb UTparoT (HopMUpyeMble XUMHUEH
IIPEJICTABICHHUS] O B3aUMOIIPEBPALLEHUSAX PHEPTUU U 00 3BOJIOLUHU BELIECTB B IPUPOJE, O MYTAX
pelIeHus ro0aTbHBIX TPOOJIeM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SJHEPTETUYECKOM,
MUILIEBOM 1 KOJIOrMYecKor 6€30MacHOCTH, MPOOIeM 3]paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXKHOCTEH JUIsl caMOpa3BUTUS M (OPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ o011el u (yHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUIEHHUS U TBOPUYECKHUX CIOCOOHOCTEW oO0ydarommxcs,
HAaBBIKOB UX CAMOCTOATEIbHOW y4eOHOH N1eATENbHOCTH, SIKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENbCKUX
YMEHHM, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B IPO(HECCHOHATILHOM JESATENIbHOCTH;

3HaKOMHT CO CHEeUM(UKON HAydHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI 1I€IOCTHOTO B3I/
Ha €JMHCTBO TMPHUPOJIBI M YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTalloM B (HOPMUPOBAHUU
€CTECTBEHHO--HAyYHO! IrPaMOTHOCTH 00yYaroIuXCs;

CIOCOOCTBYET (POPMUPOBAHHIO IEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHMSIM,
K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00Yy4aroIIHUXCs.

JlanHble HampaBlieHUSt B OOYYEHMM XUMHUHU OOECHEeUYMBAIOTCS CHEHU(PUKON coaep:KaHus
y4eOHOro mpenMera, KOTOpBIM SBJISETCS MeAarornyeckd aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOit
HayKH XMMUU Ha ONpe/IeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOIO 0O0ILEro oOpa3oBaHHsS OPHEHTHPOBAH HAa OCBOEHHE
00y4aroIUMHUCS CHCTEMBbl IMEPBOHAYAIBHBIX MOHATHH XWMHH, OCHOB HEOPraHMYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITHN OPraHMYECKOU XUMUHU.

CtpykTypa copepikaHUs HpPOTpaMMbl 1O XMMHUH C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoja K e€ usyuenuro. ConeprkaHue CKIaabIBA€TCS U3 CUCTEMBI IOHATHH O XUMHUYECKOM DJIEMEHTE
U BEIIECTBE W CHUCTEMbl NOHATUA O XUMHUYecKoW peakiuu. OOe 3TU CUCTEMBI CTPYKTYpPHO



OpraHU30BaHbl MO NPHUHIMIY IOCIECAOBATEIBHOIO Pa3BUTUS 3HAHWW HAa OCHOBE TEOPETHYECKUX
MPEJICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeCTaBlIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMS PacCMATPUBAIOTCS HA OCHOBE OHMIIUPUYECKH TOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, PAa3BHBAIOTCS MOCIIEIOBATEIILHO OT OJHOTO YPOBHS K JAPYTrOMY, BBITTOJIHSS
(GyHKIIUU OOBSCHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXHOCTEH MPaKTUYECKOTO
MIPUMEHEHUS U MOTYYCHUSI U3y4aeMbIX BEILECTB.

OcBoecHHE TIpOTpaMMBI TI0 XHMHU CIOCOOCTBYeT (OPMUPOBAHHUIO TMPEICTABICHHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAyyHOM KapTUHbBI MHpa B JIOTUKE €€ CHCTEMHOW NPUPOAbI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO M METOJaM IO3HAaHMsS B Hayke. M3ydeHue Xxumuu
MIPOMCXOJUT C MPHUBJICUYCHUEM 3HAHUN U3 paHee M3YUYEHHBIX YYeOHBIX MpeaMeToB: «OKpyKarouuit
mup», «brnonorud. 5—7 knacce» n «@u3nka. 7 Kiaacey.

[Ipy w3ydyeHUW XUMHH MPOUCXOIUT (OPMUPOBAHHWE 3HAHWIA OCHOB XHMHYECKOW HAyKU Kak
00J1acTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUICCKON JIEATEIHPHOCTH YEIIOBEKa M KaK OJHOTO U3
KOMITOHCHTOB MHPOBOU KYJbTYpHI. 3a/1a4a yueOHOro IpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHUYCCKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHATHH, 3aKOHOB M TEOPETUYCCKUX IOJIOKCHUH,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, s3bIKa HayKH, B TPUOOIIEHUU K HAyYHBIM
METOJIaM TO3HAHMSI MIPH U3YUYEHHUU BEUIECTB U XUMUYECKUX peakiui, B GOPMUPOBAHUH U PA3BUTHU
MO3HABATENbHBIX ~YMEHUH W HUX TOPUMEHEHWH B Yy4eOHO-TIO3HABATENBHOM UM y4yeOHO-
HCCIIEIOBATENILCKON JIESTEIbHOCTH, OCBOSHUHM MpPaBHJI 0€30MacHOro oOpalleHUsl C BEIIeCTBaMHU B
TIOBCETHEBHOM KU3HH.

[Ipy u3ydeHHMM XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS Ba)XXHOE 3HAYCHHUE
MPUOOPETN TaKUE 1IE€TH, KaK:

— (opMupoBaHUE HHTEIUIEKTYJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,
COTPYTHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHATHIO PEIICHUN, CIIOCOOHOM aganmTHpoBaThCsl K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4Y€HHUSI Ha CHCTEMaTH4ecKoe TMpHUOOIIeHHe OoO0yJarommxes K
CaMOCTOATENILHON TMO3HABATEIILHONW NIEATENbHOCTH, HAYYHBIM METOJaM TO3HaHUS, (OPMUPYIOIIIM
MOTHUBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrnedyeHrne YCIOBUHM, CHOCOOCTBYIOHIMX MNPHOOPETEHHIO O00yYarolMMHUCS —OIBITa
Pa3HOOOpa3HOW JEeATETHPHOCTH, TO3HAHUS W CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3IMYHBIX BUOB JIEATEIbHOCTH;

— ¢opMupoBanue o0mIeH (YHKIIMOHATHPHOW W €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM
quclie YMEHHH OOBSICHITh M OIEHUBATH SBICHHUS OKPY)KAIOIIEr0 MUpPA, MCIONb3Ysl 3HAHUS U OTIBIT,
MOJIy4YE€HHBIE TIPU U3YUYCHUU XUMUU, IPUMEHSITh UX TP PEIICHUH MPOOJIeM B MOBCEAHEBHON KU3HH
Y TPYZAOBOM JI€ATEIIBHOCTH;

— (QopMupoBaHue y OOydYarOIMUXCA TYMAaHHCTHYECKHUX OTHOIIECHWW, TMOHUMAHHS IIEHHOCTH
XUMUYECKUX 3HAHUM JUISI BBIPAOOTKU DKOJIOTHYECKH II€JIECO00pa3HOTO TOBENEHUS B OBITY U
TPYZIOBOM AESATEIBHOCTHU B LIENSIX COXPAHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOIEH MPUPOIHOM Cpeibl;



— pa3BUTHE MOTUBALMU K 00YUYEHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpodmiIs u

HANpPaBJICHHOCTH JaJIbHEHIIET0 00yYCHHUS.
OOmiee 4yuCIIO YacoB, OTBENEHHBIX ISl M3YyYCHHS XUMHHM Ha YPOBHE OCHOBHOTO OOIIETO

oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 daca B Hefenwo), B 9 kiacce — 68

4acoB (2 4yaca B HEJIETIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHM B )KM3HU YEIOBEKAa. XMMHUs B CUCTEME HayK. Tesa U BeniecTna.
duznueckue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemecTB. [loHATHE 0 MeTOaax MO3HaHUs B
xumud. Yucteie BemiecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3J1eMEHThl. CUMBOJIBI XUMUYECKHUX 3J1eMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas
J10JI1 XUMHUYECKOI'0 JIEMEHTA B COCIUHEHUH.

KonunuectBo BemectBa. Moisb. MossipHas macca. B3auMocBs3b KonMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €IMHUII BeecTBa. Pacy€rel mo opMyriaM XMMHUYECKUX COSIUHEHHIH.

@usznueckue M XHMHYECKUE SBJICHHUS. XHUMHUYECKas peakuuss M e€ NPU3HAKU. 3aKOH
COXPaHEHUS MAacChl BelIeCTB. XUMHUYeckue ypaBHeHHs. Kiaccuduxaiumss XUMUYECKHX peakIuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XWMHYECKOH TIOCYHOH, MpaBwiaMH paboThl B J1aboparopud ¥ NpUEMaMu
oOpamieHusi ¢ J1abopaTopHbIM O00OpYyIOBaHWEM, H3y4YCHHE U OIUCaHHe (U3MYECKHX CBOWCTB
00pa3loB HEOPTaHMYECKUX BEIIECTB, HaOMOJAeHHE (DU3MyYecKuX (IUIaBJICHHWE BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTYIKe, KUIEHHWE M KOHJCHCAlMs BOJAbl) U XMMHUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKHU, B3aUMOJICHCTBUE Mella C KUCIOTOW) SIBJICHWM, HAOMIOJIEHUE U
ONMMCaHUE MPU3HAKOB MPOTEKaHUS XUMHUYECKUX pPeakUuid (pa3joKeHHe caxapa, B3auMOJICHCTBHE
CEepHOI KHUCIOTBI C XJOpuaoM Oapwusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuw,
B3aUMOJICHCTBHUE keme3a ¢ pacTBopoM coiu menu (II), n3yuenune crocoOOB pasneseHusi cMeceil: ¢
MOMOIIbI0 MarHuTta, (UIbTPOBAHHE, BHINIAPUBAHWE, MUCTWUIAIMUSA, XpoMmarorpadus, MpoBeIeHUE
OYUCTKM TOBAapeHHOM coiM, HaOIIOJeHHEe U ONHCAaHME pe3yJbTaTOB IPOBEACHUS OIbITa,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOJENIel MOJIEKYJI (I1apoCTeP>KHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYEeCKUX BeleCTB

Boznyx — cmecs rasos. CocraB Bo3myxa. Kucmopox — 3JI€MEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kucimopona B mpupoje, uU3MYecKue M XUMHUYECKHE CBOMCTBa (peakiuu TOpeHus).
Oxcunpl. [lpumenenne kucnopoma. CrnocoObl TONydeHUS KHUCTopoJa B JabopaTopuu U
npoMeblnieHHOCcTH. KpyroBopoT kucinopoaa B mpupoje. O30H — amioTpomnHas MOAUQHUKAIUSL
KHCJIOPOJIaA.

TemnoBoit »d¢dekT XUMHYECKON peakluu, TEePMOXMMHYECKHE ypaBHEHHUS, DOK30- U
SHJOTEPMHUUYECKHE pPEeakuWH. TOIIMBO: Yroib M METaH. 3arpsS3HEHHE BO3[yXa, YCUJIICHUE
napHUKOBOro 3¢ dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogoposia B mpupoze, Gusndeckue u
XUMHYECKHUE CBOICTBA, MPUMEHEHHE, CTIOCOObI momydeHus. KucmoTsl u conu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBolicTBa Boabl. Boma kak pactBopurens. PactBopbel. HacellieHHbIE 1
HEHACBIIICHHBIE PACTBOPBI. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBast 0JIs BEIECTBA B PACTBOPE.



Xumuyeckue cBorcTtBa BoAbl. OcHoBaHus. Pojib pacTBOpOB B MPUPOAE M B KU3HM YEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccudpukanus ©Heopranmdecknx coemauHenuid. Oxcunpl.  Kiaccupukamus OKCHIIOB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasywmue. HomeHnkmarypa
okcu0B. dusnyeckue U XUMUYECKHE CBOMCTBA OKCHIOB. [loyyeHue okcuaoB.

OcHoBanus. Krnaccudukanusa OcHOBaHMM: INEIOYM UM HEPACTBOPUMBbIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®dusnueckue W XUMHYECKHE CBOWMCTBa ocHOBaHui. I[lomydenue
OCHOBaHM.

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucior. dusmdeckue U XHUMHUYECKUE
cBoricTBa KUcnoT. Psag akruBHoctu metauioB H. H. bekerosa. [lonmyduenue Kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoicTsa cozeil. [lonydyenue coneil.

['eneTnyeckas CBsSI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpeAeNCHUE COAEpKaHMs KHUCIOpOoJa B BO3AyXe, MOJyueHue, coOupaHue,
pacrmo3HaBaHHE€ W M3yYeHUE CBOMCTB KHUCIOpOAa, HAONMIOJEHUE B3aUMOJICHCTBUSL BEILECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHHUS W TpEKpallleHus TopeHus (moxapa), O3HAKOMIICHHE C
o0Opa3amMu OKCHJIOB U OMHCAHHUE WX CBOMCTB, MOJIyue€HUE, COOMpPAaHUE, PACIIO3HABAHUE U HU3YYCHUE
CBOMCTB Bojopoaa (ropeHue), B3aumojeicTtBue Bojopona c¢ okcumom wmemu (II) (Bo3moxkHO
WCIIOJIb30BaHUE BHUACOMATEpPUATIOB), HaONMIOIEHHE OO0pa3loB BEIIECTB KOJIMYECTBOM | MOJb,
HCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO, IIPUTOTOBIICHUE
pacTBOpPOB C OMNPEAETEHHON MAacCOBOM JOJIEM pAacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C
MeTaiaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIICIOBAHHE
00pa3I0OB HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX KIACCOB, HAOMIOJEHHE W3MEHEHUS OKpPaCKU
WHIUKATOPOB B pacTBOpax KHCIOT W IIeNouel, u3ydeHue B3aumojeicTBus okcuaa meau (1) c
pacTBOPOM CEpPHOM KHCIIOTBHI, KHCIOT C MeETallaMH, pPEaKUuid HeHUTpalu3aluuu, IOJy4yeHue
HEpPacCTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJIHOTO METajljla JPYTUM M3 PacTBOpPA COJIM, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BakHelIme Kiacchl HEOPraHUUECKUX COSIMHEHU.

Mepuoauueckuii 3akon u Ilepuogmueckass cucrema xumMudecKux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne atoMoB. XHUMHYECKasi CBsi3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBpie MOMBITKH KIacCHU(PHUKAIUM XMMHUYECKUX 3JIeMeHTOB. [loHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IIETOYHbIE U IIENIOYHO3EMENbHbIE METAJIbl, TalIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIC OKCUIBI M TUIAPOKCHUJIBL.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa xumuueckux aneMeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u nmuaHOTIEproaHas hopmsel [leproandeckoit CHCTEMBbI XUMUUECKHUX YJIEMEHTOB
J. . MenneneeBa. Ilepuonsl n rpynnsl. PU3NYECKUH CMBICH HOPAIKOBOTO HOMEpPA, HOMEPOB
MepUO/Ia U TPYIIIHI DJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX saep. M3otomnbl. DnekTpoHsl. CTpoeHUE 3IIEKTPOHHBIX
o0oouek aToMoB MepBbix 20 xuMudeckunx neMeHToB [lepuoanueckoit cucrems! Jl. 1. Menneneesa.
XapakTepucTuka XMMHUYECKOI0 3JIEMEHTAa Mo ero mnojoxkenuto B Ilepmoanueckoit cucreme [ .
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX M
HEMETAJUTMYECKUX CBOMCTB MO TPYIINIaM U TTEPUOIAM.



3nauenue [lepumoanueckoro 3akoHa u Ilepuoguyecko CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHUS HayKu U npakTuku. [. 1. MeHeneeB — y4€HbIN U rpaXkJaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (1oJispHAast U HEMOJISPHAs) CBSI3b. DIIEKTPOOTPUILIATEILHOCTD
XUMHYECKHUX 3IEMEHTOB. MIoHHAs CBS3b.

Crenens okucienusi. OKUCIUTEIBHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKUCIeHUS U
BoccTaHOBJICHU. OKHCIUTEIN U BOCCTAaHOBUTEIIH.

Xumuueckuit Ixcnepumenm:

H3ydeHre o0pas3lioB BEIICCTB METAJJIOB U HEMETAJIOB, B3aMMOJICHCTBHE THAPOKCHIA IIMHKA C
pacTBOpaMM KUCIOT U IIEI0YEH, TPOBEACHUE OMBITOB, MILTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKlnii (rOpeHUe, peakluy pa3aioKeHHs, COSTUHEHHUS).

Mescnpeomemmnuie ceasu

Peanuzarust MexnpeIMETHBIX CBA3EH MPU U3YYEHUH XUMHH B 8 KJIacCe OCYILECTBIISIETCS Yepe3
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TIOHATUM, TaK W TIOHSATHH, SBIISIOIINXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01ue ecTecTBEHHO--HAYYHBbIE MOHITHS: HAay4HBIM (DakT, TMIOTE3a, TeOpHUs, 3aKOH, aHaJH3,
CUHTE3, KIacCU(pUKAIK, IEPHOTUIHOCTD, HAOJI0ICHHE, SKCTICPUMEHT, MOJICTUPOBAHKE, H3MEPEHUE,
MOJEIIb, SIBJICHHUE.

®usuka: wmarepus, aroM, DJIEKTPOH, TMPOTOH, HEWTPOH, HOH, HYKIHJI, HW30TOIbI,
PaINOaKTUBHOCTh, MOJICKYJIA, QIIEKTPUUECKUH 3apsl, BELIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, r'a3, PU3NYCCKUE BEIIMUUHBI, SIMHUALIBI H3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3161, COJTHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPATIBI, TOPHBIC MOPOIbI, MMOJE3HBIE MCKOIAEMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peakus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuueckux anemeHToB /1. 1. Menneneesa.
Ctpoenue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX JJIEMEHTOB TMEPBBIX TPEX
MEPUOJIOB, Kalus, KAJIbIUA M KX COCIMHEHUHA B COOTBETCTBHM C TIOJIO)KEHHEM DJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJIBI XUMHYECKOW CBsI3U. THUMNBI KPUCTAIUIMYECKUX  PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3HU.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIEeCTB. XMMHUECKHUE CBOMCTBA BEIIECTB,
OTHOCAILMXCS K Pa3IW4YHbIM KJIacCaM HEOPraHMYECKUX COEAUHEHUN, TEeHEeTHYecKass CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanmsi XuMUYECKUX peaKIuil M0 pa3IudHbIM TpH3HaKaMm (10 YUCITY W COCTaBYy
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY (P EeKTy, M0 M3MEHEHHUIO CTETICHEH OKUCICHUS
XUMHUYECKUX AJIEMEHTOB, MO0 0OpaTHUMOCTH, IO YJaCTHIO KaTau3aTopa). IK30- U IHIAOTCPMUUYECKUE
peaKuru, TePMOXUMHUYECKUE YPABHEHUS.

[TonstTHe O ckopocTH XUMHYECKOW peakiuu. lloHaTne 00 OOpPaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [IoHsATHEe 0 TOMOTe€HHBIX U reTepOreHHbIX peakiusax. [lonsTue o xaramuse.
[Tonsitue o xumuueckoMm paBHOBecuU. DaKTOPHI, BAUSAIONIME HA CKOPOCTh XUMHUYECKOM PEAKIUU U
MOJIO)KEHUE XUMHUUECKOTO PABHOBECHS.



OKHCINTENbHO-BOCCTAHOBUTEIbHBIE — pEAKLMU, JJIEKTPOHHBIM  OajaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHON peakuuu. CoCTaBlI€HHE YpaBHEHMM OKHMCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust >MEKTPOIUTHUECKON AMCCOLMALMM. OJEKTPOJIUTHl W HEDIEKTPOJIuThl. KaTuosl,
aHUOHBI. MexaHM3M JMCCOLMALMM BEUIECTB C PA3JIMYHBIMU BUJAMH XUMHUYECKOW cBA3H. CTeneHb
nucconuanui. CHIIbHbIE U C1a0ble SIEKTPOJIUTHI.

Peakuuu monHoro oOmeHa. YcCIIOBUS NPOTEKaHUS PEAKIMI HMOHHOIO OOMEHa, IOJIHBIE U
COKpallléHHbIE HOHHBIE ypaBHEHHUs peakuuii. CBOWCTBA KHUCIOT, OCHOBAaHHMWA M COJIEH B CBETE
IpeJICTaBIeHU 00 AMeKTpouTHYeckoi qucconuanuu. KauectBennslie peakiiuu Ha HOHBL. [lonsTue o
TUAPOJIN3E COJICH.

Xumuueckuii Ikcnepumenm:

03HAaKOMJIEHHE C MOJEJISIMUA KPUCTAININYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAILJIOB
U HeMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJOpHIA HATpUsA), HCCIIECAOBAaHUE
3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMU OT BO3JICHCTBUS PA3IMUHBIX (DaKTOPOB, UCCIIEIOBAHHE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, MpOLlecca IUCCOLMALMU KHUCIOT, IIEJO4Yed U cojei
(BO3MOYKHO HCIIOJIB30BaHKUE BUIEO MAaTEPUAJIOB), IPOBEIECHUE OIMBITOB, MILTFOCTPUPYIOLINX MPU3HAKH
MPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUe OCa/iKa, BBIIEICHHUE ra3a, 00pa3oBaHue BObI),
OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue,
peaKuuu pasyoKEHUs, COENMHEHHUS), pACIO3HABAHME HEOPraHWYECKUX BELIECTB C IOMOIIbIO
KAueCTBEHHBIX PEAaKLIUI HA HOHBI, PEIlIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerayuibl 1 MX coeIMHEHUSA

OO6mas xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEICHH
okucineHus. CTpoeHune M (U3MYECKHE CBOHCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOHCTBA Ha MpHUMepe XJopa (B3aUMOACHUCTBHE C MeETaUlaMH, HEMeTalllaMH, ILeJ04aMu).
Xnoposogopoa. ComnsiHasi KHCIOTa, XUMHUYECKHE CBOMCTBA, IOIY4YeHHE, NpUMEHEHHE. [lelicTBue
XJIOpa M XJIOPOBOAOPOZA Ha OpraHU3M YeJoBeKa. BakHeilimme XJIopuAbl U UX HaXO0XKJICHUE B
MIPUPOJIE.

OO6mass xapakrtepuctuka 3ieMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHuMe U (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOIIHBIE MOIU(UKALIUN KUCIOPOJa U cepbl. XMMUYECKHE CBOMCTBA CEPBHI.
CepoBosiopofi, cTpoeHue, pU3nYeckue U XuMHueckue cBoiicTBa. OKCHIBI cepbl KaK MpeACcTaBUTENN
KHUCIOTHBIX OKcHIoB. CepHas KHcioTa, (U3MYecKHMe M XHMMHUYecKHe CBOMCTBa (00mue Kak
NPEJCTaBUTENS KJlacca KHUCIOT M CIeU(HUEcKUe). XUMHUECKHUE pPEeaKlnu, JIeXkallde B OCHOBE
MPOMBIIIICHHOTO croco0a MosyuyeHus: cepHoil KucnoTsl. IIpumenenune cepHoil kuciaotTsel. Comnu
CEpHOI KHCJIOThI, KaueCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B
npupojae. XUMUUYECKOE 3arpsA3HEeHHE OKPYKaoIel cpe/ibl COeNMHEHUSIMU cepbl (KUCIOTHBIE JOMXKIM,
3arpsi3HEHUE BO3yXa U BOJAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHUS.

OO6mass xapakrepucTuka »3jeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKHCIEHHs. A30T, paclpoCTpaHEHHE B MPHUPOJE, (pru3nueckrue U XUMUUYECKHUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (uU3M4YecKHue W XUMHYECKHE CBOMCTBA,
nojyyeHue U npumeHenue. Coin aMMOHHUS, UX (PU3NYECKHE M XMMUYECKUE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakiys Ha HMOHBI aMMOHMA. A30THas KHUCJIOTa, €€ MOoJlyuyeHHe, (U3NYecKue H
XUMHUYECKHe CcBOMcTBa (0OImMe Kak MpeicTaBUTENsl Kiacca KHCIOT M crenuduueckue).
Hcnonp3oBaHre HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MUHEPAIBHBIX YIOOpEHUN. XUMHUUYECKOE



3arps3HEHUE OKPY)KAIOLICH Cpebl COSMMHEHUSIMU a30Ta (KUCIOTHBIE JJOXK/IU, 3arpsi3HEHAE BO3IyXa,
mouBHl U Bo0EMOB). Docdop, amnorponnbie Moaupukanuu Gochopa, Gpusndeckne 1 XUMUICCKUE
croiictBa. Oxcuna ¢ochopa (V) u docdopHas kucnora, GuU3MUECKHEe W XUMHUYECKUE CBOICTBA,
nony4yenue. McnonszoBanue ¢pocdaroB B KauecTBe MUHEPATLHBIX YI00PEHUH.

OOmas xapakrepuctuka osyneMeHTOB I[VA-rpynmel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIC CTENICHW OKHUCIICHUS. YTIJIEpOJ, aJUIOTPOIHbIC MOIM(HKAINU, PACIPOCTPAHCHHUE B
npupoje, GU3NYEeCKue U XMUMHYECKHe CBOMCTBA. AncopOums. KpyroBopoT yriepoia B mpupoIe.
Oxcunpl yriaepona, ux (U3MYECKHMe W XUMHUYECKHE CBONCTBA, JICHCTBHE HA JKUBBIC OPTraHU3MBI,
MOJydYeHUE W TMPHMEHEHHE. DKOJOTMYECKHe MpOoOJIeMbl, CBS3aHHbIE ¢ okcuaoM yriepoma (IV),
TUIOTE3a MI00ATBFHOTO MOTEIUICHUS KIIMMaTa, MApHUKOBBIA (D PEeKT. YrolbHas KHCIOTa U €€ COly,
ux (pusnyeckre U XMMHUYECKHE CBOWMCTBA, MOJy4YEeHHE M MpuMeHeHHe. KadecTBeHHas peakius Ha
kapOoHar-uoHbl. Mcrnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35HCTBE.

[lepBoHauayibHBIC TOHATHS 00 OpPraHWYECKHX BEIIECTBAX KAK O COCIMHEHUSAX YrIepoja
(MeTaH, 3TaH, STHJICH, AllETHJICH, 3TAHOJ, TJIMICPUH, YKCYCHasl KHUCIO0Ta). [IpUpoHbIe UCTOUHUKU
yII€BOJIOPOAOB (yroJib, MPUPOJHBIN ra3, HedTh), IPOAYKTHI UX HepepaboTku (OEH3UH), UX POJb B
OBITY W TPOMBIIICHHOCTU. [loHSTHE O OWOJOTMYECKHM BAaKHBIX BEIIECTBAX: KHpaX, OelKax,
yIIeBOAaxX — M HMX pOJM B OKU3HH 4YeloBeKa. MarepuaibHOE €IUHCTBO OPraHMYECKHX |
HEOPTraHUYECKUX COCTUHECHUH.

Kpemunid, ero ¢pusndeckne 1 XUMHYECKUE CBOMCTBA, MMOJydeHHe U npuMeHenue. CoemHeHus
KpeMHusi B npupoje. O6mue npexncraBieHuss o6 okcujae kpemHus (IV) m kpemHueBoil kuciore.
CunMkathl, WX UCIOJb30BaHUE B OBITY, B IIPOMBIIIICHHOCTH. BaXHEWIIHE CTPOUTEIbHBIC
MaTepuaibl: KepaMHuKa, CTeKJIO, IIeMEHT, OeToH, kene300eTroH. IIpoGiembl Oe3zomacHOro
MCTOJIb30BAHUS CTPOUTENILHBIX MaTEPUAJIOB B IOBCETHEBHON KHU3HH.

Xumuueckuui IKcnepumenm:

u3yuyeHue oOpa3lOB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJSHOM KHCIIOTBHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIMH Ha XJOPHI-MOHBI M HAOJIOJCHWE TNPHU3HAKOB WX TPOTEKAHUS, OIIBITHI,
oTpakaromue (GU3NIECKHe W XHUMHYECKHE CBOWCTBA TAJIOI€HOB M WX COCIMHEHHH (BO3MOXKHO
HCIOJIb30BaHNUE BUJEOMATEpPHANIOB), O3HAKOMJIEHHE C o00pa3llaMu XJIOpPHAOB (TaJOreHUA0B),
O3HaKOMJICHHE C oOpasmamMu cepbl W e€ CcoeluHEHWsIMH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJlEOMATEpPHAIIOB),  HAOMIOJEHHWE  TIpolecca  OOYyrJMBaHMs —~ caxapa  1OA  JACHCTBUEM
KOHIIGHTPUPOBAHHOW CEpHOM KHCIOTHI, M3yYEHHE XHMHYECKHUX CBOICTB pPa30aBICHHON cepHOi
KHUCJIOTHI, MPOBEICHUE KAUeCTBEHHOM peaklUWu Ha Cyiab(paT-uoH M HaONIOJIeHHE INpU3HaKa eé
NpOTeKaHMs, O3HAKOMJIEHHE C (U3MYECKHMMM CBOMCTBaMHU a30Ta, (ochopa U HUX COEAMHEHHM
(BO3MOKHO HCITOJIb30BaHHE BHJEOMATEpPHANIOB), 00pasliaMu a30THBIX M (PochopHBIX ynoOpeHui,
noirydeHne, coOnpanue, paclio3HaBaHWe M W3yYeHUE CBOWCTB aMMHaKa, MPOBECHHE Ka4eCTBEHHBIX
peaknuii Ha MOH aMMOHHUSI U QochaT-HOH U M3yUCHHE NMPU3HAKOB WX MPOTEKAHUS, B3aUMOICHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C Melbl0 (BO3MOXXHO HCIOJIh30BAaHUE BUICOMATEPUAIIOB),
U3yuyeHHe MojeJed KpUCTAJUIMYECKHX pelEToK anMasa, rpaduta, QyniuepeHa, 03HAKOMIIEHHE C
IpOIECCOM  aicOpOLMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
NPOTHBOra3a, MOJy4YeHHE, COOMpaHHe, paclio3HaBaHUE M H3Y4YEHUE CBOMICTB YIJIEKHCIIOTO rasa,
MIPOBE/ICHUE KAUECTBEHHBIX pEakUUil Ha KapOOHAT M CWJIMKAT-MOHBl M M3Y4YE€HUE NPU3HAKOB HUX
NPOTEKaHHs, O3HAKOMJICHWE C TPOAYKIHEH CHJIMKATHOW  IPOMBINUICHHOCTH,  pEIIeHHE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelIre HeMeTalTbl U MX COSAMHEHUS.



MeTtaJuibl M UX COeIMHEHUS

OO01mmas XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METaNIOB HA OCHOBAaHUH WX TOJIOKCHUS B
Ilepuonnueckoit cucreme xumuyeckux odieMeHTOB [[. M. MenneneeBa M CTpPOEHHsS aTOMOB.
Crpoenue wmetaiyioB. MeTamuyeckas CBsIi3b W METaNIMYECKas KPUCTAUIMYECKas pemeTka.
DNEeKTPOXUMHUYECKUHN psii HANpsiKeHUM MeTaiioB. dusnyeckue u XMMHUYECKUE CBOMCTBA METAJLJIOB.
OO6mue crnocoObl mony4deHus: MeTamuioB. [loHsATHE O KOpPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI
3aluUThl UX OT Koppo3uu. CruiaBsl (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBILUIEHHOCTH.

[Ilenounbie MeTalIbl: TIOJ0KeHUE B [lepuoandeckon cucteMe XxuMudeckux snemenTon 1. WM.
MenzeneeBa, CTpOEHUE UX aTOMOB, HaXOKJI€HHUE B mpupojae. Ousznueckne U XUMUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kanusi). OKCUIIBI U TUAPOKCHUABI HATpus U Kanus. [IpuMeHeHue mienoyHbix
METAJUIOB U UX COCIUHEHUH.

[[lenoyHO3eMENBHBIE METAJUIBI MarHUM M KaiblUi: moJjioxkeHue B Ilepuoanueckoil cucreme
xumuyeckux snemeHToB /J[. M. MenzaeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXJACHHE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA MarHusl U Kabliusg. Baxkueime coelnHeHus KaabIus (OKCHJ,
TUAPOKCH, coin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepuoamueckoil cucremMe xumuueckux osnementoB . N.
MenpeneeBa, CTpOEHHE aTOMa, HaxokAeHue B npupone. du3nyecKkue M XUMHYECKHUE CBOMCTBA
amroMuHMS. AM(OTEpHBIC CBOHCTBA OKCHJIA ¥ TUPOKCH/IA ATFOMHUHHS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3nemeHToB 1. . Menneneesa,
CTpPOEHHE aToMa, HaxoXJeHue B npupoje. Gusnveckue U XuMHUYECKHE CBOMCTBA xkene3a. OKCHUbI,
ruapokcuabl u conu xenesa (II) u sxenesa (III), ux cocras, cBoiicTBa U MoJIy4eHUE.

Xumuueckuii s3xcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3llaMh METaJUIOB M CIUIaBOB, UX (PU3MYECKMMH CBOWCTBAMH, U3yUYCHHE
PE3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIOJIb30BAHHWE BHJEOMATEPHANIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KaJbIUs U HATPHUS C BOAOH (BO3MOXKHO HCIIOIH30BAHUE BHIEOMATEPUAIIOB),
HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, TpoIlecca TOPEHUs Kejae3a B KHUCIOpoJe (BO3MOXKHO
WCIIOIb30BaHUE BHUICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha HOHBIL:
MarHusi, KaJblus, aTfOMUHUS, ITuHKa, xkene3a (II) u xxenesa (II1), meau (I1), Habmronenue u onvcanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHH WOHAMHU HATpUA, Kajdus U KaJblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIeI0BaHNE aM(OTEPHBIX CBOWCTB THPOKCHAA ATIOMUHHUS M TUAPOKCHIA
LIMHKA, pelIeHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHellre MeTasibl U UX COSTUHEHUSD.

XuMus M OKpyxkamoLas cpeia

BemecTtsa u marepuansl B NOBCEIHEBHOM U3HM 4YeJOBEKAa. be3ornacHoe HUCnosb30BaHUE
BEIIIECTB U XUMUYECKHUX PEakInuii B ObITy. [lepBast moMoIb mpyu XMMUYECKUX 0KOTaX U OTPABJICHHSIX.

XUMHYECKOE 3arps3HEHUE OKpYXKaromend cpeasl (TmpenenbHas TOMyCTUMas KOHIEHTpAIlus
BemecTs, ganee — [1/1K). Ponbs xumun B perieHun 3KOJIOTHISCKUAX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHne 00pa3lioB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJLIOB, MTOJTMMEPHBIC MaTEPHAIIBI).

Mesicnpeomemmuwie céasu

Peanuzarus MexnpeAMeTHBIX CBA3EH IPU U3YYEHUH XUMHH B 9 Ki1acce OCYILECTBIISIETCS Yepe3
UCIONIb30BaHWE Kak OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'0 IIUKIIA.



OOIye ecTecTBEHHO-HAYYHBIC MOHSATHS: HAay4YHBIH (akT, TMIOTE3a, 3aKOH, TEOPHs, aHAJH3,
CUHTE3, KiIaccu(uKaIms, mepuoInIHOCTh, HAOIIOICHHIE, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPCHHE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(PeKT, TEXHOIOTHs, MaTepHUaIbl.

®usuka: wmarepus, aroM, OJJIEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKIHI, HW30TOIIbL,
pPaanOaKTUBHOCTL, MOJICKYIJIA, BHGKTpI/I‘IeCKHﬁ 3apsad, IPOBOJHUKHA, MOJTYIPOBOJHUKHU, TUIJICKTPHUKH,
(GOTOdJIEMEHT, BEIIECTBO, TeJ0, OO0BEM, arperaTHOe COCTOSHHE BEIECTBA, a3, pPacTBOp,
PaCTBOPUMOCTbD, KPHCTAJUTMYECKAs PeIIETKA, CIUIABbI, ((U3NYECKHE BEIMYMHBI, CIMHULIBI H3MEPECHUS,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHeThI, 3BE3/1b1, CONHIIE.

Bbuonorusi: ¢dorocunres, npixanume, Ouocepa, HSKOCHCTEMA, MHUHEPAIbHbIC YIOOpPCHUS,
MHKPO3JICMCHTELI, MAKPO3JICMCHTLI, [TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJIBI, TOJE3HBIE HCKOIAEMBbIE,
TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JJUMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS TMPOrPaMMbl OCHOBHOTO 00mmIero oOpa3oBaHUs
JIOCTHTAIOTCS B X0J¢ OOyYeHHsS XUMHH B €IUHCTBE Y4eOHOW M BOCIHMTATEILHOW IEATEIHLHOCTH B
COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHHUCKHMH COLIMOKYJIBTYPHBIMH M JIYXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBWJIaMHW W HOPMAaMH TIOBEJCHHS M CIIOCOOCTBYIOT
MpoleccaM CaMOMO3HAHUS, CAMOPA3BUTHS M COITMATU3AINN 00YyUatOIUXCsl.

JIMYHOCTHBIE PE3YNIbTAThl OTPAKAIOT TOTOBHOCTH OOYYarOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOI MO3UTUBHBIX LICHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OTbITA JACATEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIC B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
HACJIEUIO, TOHUMAHUS 3HAUEHUS XUMUYECKOW HAyKu B JKM3HH COBPEMEHHOro oOIIecTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOH HMH(pOPMAIMEH O TEPEIOBBIX JAOCTIKCHUSIX M OTKPBITHIX
MHUPOBOH M OTEYECTBEHHOI XMMUU, 3aNHTEPECOBAHHOCTU B HAYYHBIX 3HAHHIX 00 yCTPOMCTBE MUpa U
o01ecTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MPEJICTABICHUSI O COIUAIBHBIX HOPMAaX M MPaBWIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE, KOMMYHHKATHBHOU KOMITETCHTHOCTH B OOIECTBEHHO ITOJIC3HOM,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPYECKOW M JAPYrUX BUIAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOHM MAEATEIhbHOCTH TPU BBHIMOJHEHHH Y4eOHBIX, MMO3HABATEIbHBIX 3a/ad,
BBITIOTHEHUH XUMHUYECKHUX OKCIIEPUMEHTOB, CO3JIaHUU YYE€OHBIX TPOEKTOB, CTPEMJCHHS K
B3aMMOIOHMMAHUIO W B3aUMOIIOMOIIM B TpOIECCe ATOW Y4eOHOH IesSTeNbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE TIOBEJICHUE M TIOCTYIKH CBOWX TOBAPUIICH C MO3UIIMU HPABCTBEHHBIX W MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33PEHUECKHE MPECTABICHUS O BEIIECTBE U XUMHUUECKOW PEaKIMK, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH M COCTaBISIONIME OCHOBY JMJI TMOHUMAHUS CYIIHOCTH
HAyYHOM KapTHUHBI MHpa, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TMPHPOJIBI,
B3aMMOCBS3SX YEIOBEKa C MPUPOIHOMN CPeIoi, O POJIM XUMHUH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAIpPAaBJICHHbIE Ha TIONyY€HHWE HOBBIX 3HAHWA TIO0 XUMHUH,
HEOOXOAUMBIE JJIT OOBSCHEHHMsS] HAONIOAAEMBIX TMPOIECCOB W  SIBJICHUH, I[TO3HABATEIBHOM,
WH(POPMAITMOHHON M YHUTATEIHCKOW KYJIBTYPHI, B TOM YHCJIC€ HABBIKOB CAMOCTOSTEIHLHON pabOTHI ¢
YIeOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATypOH, JTOCTYHMHBIMA TEXHUYECKHMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOyYEeHHIO W TIO3HAHMIO, JFOO03HATETHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIENOBATENbCKON JIEATEIHHOCTH, K OCO3HAaHHOMY BBIOOPY
HAMpPaBIEHHOCTH U YPOBHS O0y4YEHHS B HajbHEHIIIEM;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIECHHS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 KU3HU, OCO3HAHHE TOCIEICTBUN U HEMPUSITHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS



QJIKOTOJISl, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TIpaBui O€30MacHOCTH TIPH
oOpaleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

S) TPy10BOT0 BOCIIUTAHUA:

MHTEpEC K MPAKTHYECKOMY HM3YyUEHHUIO MpOoQeccHii M TpyAa pa3IMdHOro pPoJa, YBAXKECHHE K
TPYIAy U pe3ysibTaTaM TPYAOBOH JESATEIbHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUU 110 XUMHH, OCO3HAHHBIA BHIOOP MHAMBUAYAIBHON TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTM K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB U
noTpebHoCcTel, ycnemHoi npodecCuoHaIbHOU ACSITENIbHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBAThCA B MPOo(eccroHallbHOI cpejie;

6) ’K0JIOTMYE€CKOT0 BOCITUTAHHUSA

9KOJIOTHYECKH I1eIeCO00pa3HOe OTHOIICHHE K MPUPOAC KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBAaHUS, MOHMMAHHWE IIEHHOCTH 3J0pPOBOr0 M Oe3omacHOro oOpasza >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3MUYECKOMY M IICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE
LIEHHOCTU COOJIIOJIEHUSI MpaBuil 0E30MacHOro MOBEACHUS MpHU paboTe C BEUIECTBAMH, a TaKXKe B
CUTYaIUsX, YTPOXKAIOUINX 3I0POBBIO U YKU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSATH 3HAHMS, MOJNydyaeMble MPH W3YYCHUHM XMMHH, JJIS PELIeHHUs 3a/ad,
CBSI3aHHBIX C OKPY>KaIOUIei MPUPOTHOM CPEeIOH, TSl MOBBILICHHUS YPOBHS 9KOJIOTUYECKOU KYIbTYPHI,
OCO3HAHUs TJIO0ATBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM H MyTed WX PEHICHHS IMOCPEICTBOM
METOJIOB XUMHH, KOJOTUICCKOTO MBIIIICHUS, YMEHHS PYKOBOJCTBOBATHCS MM B MO3HABATEIIHHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe wMmeTampeaMETHBIX pPE3yAbTAaTOB BBIACISAIOT 3HAUMMbIE [  (OPMHUPOBAHUS
MHPOBO33PEHHUs OOIIEHAyYHBbIE TMOHATUS (3aKOH, TEOpHs, MPHUHIMI, THNOTe3a, (akT, cucrema,
MPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
mpeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHWM M3 TUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O
[[EJIOCTHOW HAay4YHON KapTHHE MUpA, U YHUBEpcalbHbIE Y4yeOHbIe AeicTBUS (TIO3HABaTENbHbIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIC), KOTOpPBbIE OO0ECIeunBaOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITeITbHOMY TUTAHUPOBAHHIO M OCYIICCTBIICHUIO YUeOHOU JCSITEILHOCTH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE NelCTBHUS

Ba3oBble joruyeckue aeiicTBus:

YMEHHUSI UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TTPU OCBOCHUU 3HAHUN: PACKpPHIBATh
CMBIC XUMHUYECKUX MOHATHH (BBIAENATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH B3aUMOCBSI3b C
JIPYTUMU TIOHSTUSIMH), WCIIONB30BATh MOHATHS ISl OOBSICHEHUS OTIENbHBIX (DaKTOB M SIBICHUH,
BBIOMpATh OCHOBAHHS W KPUTEPHH VIS KIACCU(PUKAIUUA XHUMHUYECKUX BEIIECTB M XUMHUYECKUX
peakIuii, yCTaHaBIWBaTh MPUIMHHO-CIICICTBEHHBIC CBS3H MEXKIY OOBEKTaMH HM3yUeHUs, CTPOUTH
JIOTUYECKUE pacCyXJeHHus (WMHIYKTUBHBIC, ISAYKTUBHBIC, IO AaHAJOTWH), JeJaTh BBIBOABI U
3aKJTFOUCHUS,

YMEHHE TPHUMEHSATH B TIPOIECCe TO3HAHHS TOHATHSA (IIPEIMETHBIC M METANpPEJIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENIM, UCIOIb3yeMble B XHMHH, MPeoOpa3oBbIBATh IIIHPOKO
MpPUMEHSIEMbIE B XHMHUHU MOJICNIbHBIE TPEACTABICHUS — XUMHUYECKUU 3HAK (CHMBOJ DSJIEMEHTA),
XUMHUYeckas popMmysa U ypaBHEHUE XUMHUECKON pPeaKIiK — MPU PEeIICHUN yu4eOHO-TI03HaBaTENbHBIX
3a/a4, ¢ Y4€TOM ITHX MOJENBHBIX MPEACTABICHUI BBISIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKA M3y4aeMBIX 00BEKTOB — XMMHYECKHUX BEIISCTB M XMMHUYECKUX PEAKIUH, BBIBIATH 0OITHE



3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBECHHbBIE CBSI3M M NPOTUBOPEYMs B M3y4aeMbIX Ipoleccax U
SBJICHUSIX.

Ba3oBble ncciienoBarebckue 1eiCTBUS:

YMEHHE UCII0JIb30BATh I1OCTABJIEHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA [103HAHUS, a TAKXKE B
KayecTBE OCHOBBI i (POPMHUPOBAHUS THUIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUMH;

IpUOOpEeTeHUe OmblTa 10 IJAHUPOBAHUIO, OPraHU3ALUMU M IPOBEACHUIO YYEHMUYECKHX
HKCIEPUMEHTOB, YMEHHUE HAOII0JaTh 3a XOJOM IPOLECcca, CAMOCTOSTEIBHO MPOTHO3MPOBATH €ro
pe3ynbTar, (opMmyaupoBaTb O0OOOIIEHHS M BBIBOABI 10 pE3ylbTaTaM IPOBEAEHHOIO OIIBITA,
WCCJICIOBAHMSI, COCTABIIATH OTYET O MPOJICIIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpPATh, aHAM3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3IMYHBIX BHJIOB U
dbopM mpencTaBieHUs, IMOMYy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JIUTepaTypa
XMUMHUYECKOI0 COJepXkaHMs, CIpPaBOYHbIE 1MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHUBATh
IIPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE NPUMEHSTh Pa3jInYHble METOJbl M 3aIpOChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOLIMX JaHHbIX, HEOOXOANUMBIX JJIsi BBINOJHEHUS y4eOHBIX U IO3HABATENBHBIX 3aJau
ONpeAeNEHHOr0 THUIA, NPUOOpPETEeHHE OmnblTa B O0JACTH MCIOJNb30BaHHUS HMHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHUE KyJIbTYpOH aKTUBHOTO MCIIOJIBb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BEIOUPATh ONTUMAIIBHYIO (hOpMY IIpeCTaBIeHIs HH()OpMaIIH
U WUIIOCTPUPOBATH pELIaeMble 3a/ladyll HECIOXKHBIMU CXE€MaMH, AuarpaMMaMu, Apyrumu (popmamu
rpauKu U UX KOMOMHAITUSIMU;

YMEHHE HCHOJb30BaTh M aHAIM3UPOBAaTh B IHpolecce Y4eOHOH M HCCIel0BaTeIbCKOM
JeSITeTbHOCTH MH()OPMAIIUIO O BIUSHUM MPOMBIIIJIEHHOCTH, CEIbCKOI0 X035 CTBa U TpaHCIOpTa Ha
COCTOSIHME OKPY’KAIOLIEN MPUPOJHON CPEJIbI.

KoMMmyHuKaTHBHBIC yHHBeEpCcaabHbIe y4eOHbIC JeHCTBHUA:

YMEHHS 3a/1aBaTh BOMPOCHI (B X0/ Iuaaora u (Uin) AUCKYCCUH) TIO CYIIECTBY 0OCYXKIaeMoun
TeMBI, (HOPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHIIOJHEHMSI PEATIOKEHHOM 3a/1a4;

YMEHHUS NPEJICTaBISITh OJyYEHHBIE Pe3ysIbTaThl O3HABATENbHON JEATEIbHOCTH B YCTHBIX U
MMCBbMEHHBIX TEKCTaX; JAeJaTh MPE3EHTALNIO PE3YIbTATOB BBIIOJHEHUS XUMHUUECKOIO SKCIIEpUMEHTA
(;1abopaTOpHOro OIBITa, JAOOPaTOPHOM PabOTHl MO HCCIEIOBAaHMIO CBOMCTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

yMEHUSI y4eOHOro COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATENbHON W
HCCIIEI0BATENBCKON JAEATEIbHOCTH IPU PELICHUH BO3HUKAIONIIUX MpoOJIeM Ha OCHOBE y4éra OOIIuX
MHTEPECOB U COIJIACOBAaHUS MNO3UIMHA (0OCYyXIeHUS, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JACHCTBUIA, ONpeesieHne KPUTEpUEB MO OIEHKE KayecTBa BBITOJIHEHHOM
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCaAJIbHbIC YUeOHbIE 1eHiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO OIPEAENATh LEIN JESITEIbHOCTH, IIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATENILHOCTh, BEIOUpATh Hauboee
3¢ deKTUBHBIE CTIOCOOBI pelIeHus] YIeOHBIX U MO3HABATENIBHBIX 33/1a4, CAMOCTOATENBHO COCTABIIATh
WIN KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUU INPU BBIIOJHEHUHU 3aJaHUN C y4ETOM
MOJIyYEHUs HOBBIX 3HAaHUM 00 uU3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUusiX, OLEHUBATh



COOTBETCTBHE IMOJIyUEHHOTO pe3ysibTaTa 3asBJICHHOMN IIeJId, YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATH
KOHTCKCTHI, IpCAJIaraCMbI€ B YCJIOBHUU 3aI[aHPII>'I.

NPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pPE3YJNbTATOB IO OCBOCHHIO 00S3aTENBHOTO  COJEPIKAHMA,
YCTQHOBJICHHOTO  JIaHHOM  (QenepanbHOil  paboueil  mporpamMmoi, BBLACISIOT:  OCBOCHHBIE
00y4arolMMUCS Hay4YHbIE 3HAHUSI, YMEHUS U CIIOCOOBI ACHCTBUM, crielupuuecKue s IpeIMETHOMN
obOnactu «XHUMHS», BHUABI JIEATEIbHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konmy oOyuenuss B 8 kiacce mpeaMmeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHU:

® pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHM: aTOM, MOJIEKYJa, XUMHUYECKUUN
AJIEMEHT, IPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOIHOPOAHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAasi U MOJIEKYJSipHash Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBas J0Jsl XUMUUYECKOTO JIEMEHTa B COCTMHEHUU, MOJISIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb, SJIEKTPOOTPUIIATEIBHOCTD, CTEIICHh OKHCIICHHS,
XUMHUYECKasg peakius, Kilaccupukanus peakiuil: peaklud COSAUHEHUs, peaKluu
pa3NioKEeHUs!, peaKIuu 3aMEeIIeHUs, PEaKlIMk 00OMEHa, 9K30- M SHJIOTEPMHUYECKUE PEAKIUH,
TerIoBoM 3(peKT peakiuu, Aapo aroma, SJIEKTPOHHBIN CIIOW aToMa, aTOMHasl OpOUTallb,
paanyc aroma, XMMHUYECKas CBS3b, MOJSPHAS W HEIMOJISIpHAS KOBAJIEHTHAs CBsI3b, MOHHAsS
CBsI3b, MOH, KAaTHOH, AaHHMOH, PAacTBOpP, MaccoBas [IOJi1 BellecTBa (IPOLEHTHAs
KOHIIEHTpAIlKs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHITHA U MPUMEHSITh OSTH
MOHSATHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUN;

® JCIIOJI30BATh XMMHUYECKYIO CUMBOJIUKY I COCTaBJIEHUS (DOPMYI BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIUM;

® OnpeaAcIsiTb BAJCHTHOCTH AaTOMOB JJICMCHTOB B 6I/IHapHI>IX COCANHCHUAX, CTCIICHb
OKHCJICEHHUsA JJICEMCHTOB B 6I/IHapHI>IX COCAUHCHUAX, MPUHAAICKHOCTb BCIICCTB K
onpeAenéHHOMY KIIacCy COeAMHEHUI 1Mo (popmyrnaM, BII XUMUYECKON CBS3U (KOBaJCHTHAS
Y MOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSX;

e packpbiBath cMbich Ilepuomnueckoro 3akona J[. M. MenpgeneeBa: AeMOHCTPUPOBATH
MMOHUMAaHUE TMEPUOJANYECKOM 3aBUCHUMOCTH CBOWCTB XHMMHYECKHUX DJIEMEHTOB OT HX
nonoxenus B llepuoanueckoil cucrteMe, 3aKOHOB COXPAHEHUsS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOTaipo;

® ONUCHIBATh U XapaKTepu30BaTh TabIMyHYI0 Qopmy Ilepuonnyeckoil cucTeMbl XUMHUYECKUX
JJIEMEHTOB: pa3NuyaTh TMOHATHS «ThaBHas mnonarpynma (A-Tpymma)» W «1mo0o4yHas
noarpynna (b-rpymnma)y, Mansie u 60bIIINe TEPHOIbI, COOTHOCUTH 0003HAUYCHHS, KOTOPHIS
umerorcs B Tabmuue «llepuomamueckas cucrema xumuyeckux odnementos . .
MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(cocTtaB u 3apsn siapa, oOliee YMCIO 3JIEKTPOHOB M pacIpesiesieHHe UX MO 3JIEKTPOHHBIM
CJIOSIM);

e iIaccu(UIUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XMMHUYECKUE
peaknuu (10 YKCIYy W COCTAaBY YYacTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIUIOBOMY

sbdekry);



XapaKTepu3oBaTh (OMKMCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA BELIECTB pa3IMYHBIX
KJIaccoB,  TOATBEpXJas  OMHCAaHWE  I[pUMEpaMH  MOJEKYIAPHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XMMUYECKUX PEaKIINi;

NPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH ITPOTEKAHHUSI XMMHUYECKHX IPEBPALICHUIN B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO
JOJTI0 XMMHUYECKOTO 3JeMeHTa Mo (opMysie COSAMHEHHUS, MAacCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIH;

NPUMCHSATh OCHOBHBIC OIEPAllMM MBICIUTEIILHON JCATSIPHOCTH — aHallkM3 W CHHTES3,
CpaBHEHHE, O0OOIEHHE, CHCTEMAaTHU3alUI0, KIACCH(HUKAINIO, BBISABICHHE HPUYMHHO-
-CJIEJICTBEHHBIX CBSI3€H — JJIsI M3YYEHHsS CBOWCTB BEHIECTB M XHMHUYECKUX PEAKIH,
€CTECTBEHHO-HAay4YHbIE METOJbl IO3HAHMSA — HaONIOJeHHE, W3MEpPEHHE, MOJCIHPOBAHUE,
IKCTIEPUMEHT (PeabHbI 1 MBICIICHHBIH );

CIIeNOBAaTh  NpaBWJIAM  IIOJIb30BaHMUS  XMMHYECKOH TOCYHOH ¥ J1abopaTopHBIM
o0OpynoBaHMEM, a TaKXKe IpaBHiIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBUH C
MHCTPYKIHMSAMH TI0 BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U
COOMpPaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJIA U KUCIOPOa), IPUTOTOBICHUIO PAaCTBOPOB
C ompenenéHHOW MaccoBOW J0Jell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJHTH
XMMHUYECKHE OSKCIICPUMEHTBHI 10 PACIO3HABAHUIO PACTBOPOB MICIOYECH M KHUCIOT C
MTOMOIIIBI0 UHAUKATOPOB (JTakMyc, (eHOoN(TaICHH, METHIOPAHK U IPYTHE).

K konny oOyuenus B 9 Kiacce NpeIMETHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUN:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX ITOHATHUN: XHMHYECKHUH DJJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIECHTHOCT,
JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKMCIICHHS, XUMHUYECKAsl PEaKIusl, XUMUYECKasl CBS3b,
TeroBo 3(dexkr peakuuu, MOJb, MOJSAPHBIM 00BEM, pacTBOp, 3IEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJEKTPOJIMTUYECKas  JIUCCOLMAlMs, peaklIMu HMOHHOro oOMeHa,
KaTaln3aTtop, XHMMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMble peakluH,
OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAaHOBJICHHE, AJJIOTPONHs, aM()OTEPHOCTb, XMMHUUYECKas CBsI3b (KOBAJCHTHAs, HOHHAs,
MeTaJlJIN4ecKasi), KpHUCTaUIMYecKas pemérka, KOppO3Wsl METaJJIOB, CIUIaBbl, CKOPOCThb
XMMHYECKOHN peakiuu, mpeaenbHo gonycrumas koHuentpauus [1/IK BemecTsa;
UJUIFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKMX IIOHATUH MU INPUMEHATh 3TH
MTOHATHUS ITPU ONKMCAHUY BEIIECTB U UX NPEBPALCHUN;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBIeHUs (DOPMYJI BEILIECTB U ypaBHEHHI
XUMUYECKUX PEAKIUH;

ONPEIENATh BAJICHTHOCTh U CTEIEHb OKHUCICHHUS XUMUYECKUX DJIEMEHTOB B COCIUHEHUAX
Pa3IMYHOI0 COCTaBa, IPUHAMIECKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY COSAUHEHUH 10
dopmynaM, BHJ XHMHYECKOH CBSi3W (KOBaJieHTHAas, WOHHAs, MeTaJlIM4yeckas) B
HEOPraHMYeCKUX COCTUHEHHUSX, 3apsi/l MOHA TI0 XUMUYECKO (Gopmylie, XapakTep Cpelbl B
BOJHBIX pACTBOpPaX HEOPTraHWYECKUX COCOUHEHWMN, THIl KPUCTAUINYECKONM PpElETKH
KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbIca Ilepuonnueckoro 3akoHa [[. M. MenneneeBa u JeMOHCTPUPOBATH €I0
IIOHMMAaHKeE: OIUCBIBATh U XapaKTepu3oBaTh TabunuHyto popmy Ilepuoandeckoil cucremsl



XUMHUYECKHUX DJIEMEHTOB: pa3jinuyaTh TMOHATUS «IJIaBHas mnoArpynmna (A-rpymnma)» u
«moboynass mnoarpymnna (b-rpynna)», Manble U OOJbIIME IEPUOJBI, COOTHOCHUTD
0003HAYeHHs, KOTOpbIE HUMEIOTCI B MEPUOAMYECKOH Tabnuie, ¢ YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB W 3apsii sjapa,
o0IIee YMCIIO AJIEKTPOHOB M PACIPENCICHHE HMX I10 JJIEKTPOHHBIM CJIOSIM), OOBSICHSTH
o01mire 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCAMHEHMI B Ipejaenax
MaJiblX TEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJacCu(UIUPOBaTh XMUMHUYECKHE OJJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA, XHMHUYECKHE
peakuuu (Mo YUCIy U COCTaBY yYacCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY A deKTy,
10 U3MEHEHHIO CTETIEHEH OKHUCICHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (ONMUCHIBATh) 00IIMEe U crenu(uIecKre XMMUYECKHE CBOMCTBA MPOCTHIX
U CJOXHBIX BEILIECTB, IOJATBEP)KIasi ONHCAHHME NPUMEPAMU MOJEKYJSPHBIX U HOHHBIX
yYpaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHUS DJEKTPOJUTHUYECKON JUCCOLMALIMU KHUCIOT, IIEJIOYEH U COJIEH,
MIOJIHBIE M COKpAalIEHHBbIE YpaBHEHUS PpEaKUUi HOHHOTO OOMEHa, ypaBHEHUs peakuui,
MOATBEPKIAIONIUX CYIIECTBOBAHME T€HETUUYECKOW CBSI3M MEXKIY BEIIECTBAMH PA3IUYHBIX
KJIACCOB;

pacKpblBaTh CYHIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAaKIMH IOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

[IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCUMOCTH OT HX CTPOEHHS, BO3MOXXHOCTH
MIPOTEKAHNS XUMHUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENBbHYIO MOJEKYISAPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHUYECKOT0 3JeMEHTa Mo (opMyJie COEIUHEHMS, MAaCCOBYIO JOJIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOMN peaklnu;

coOmogaTh  MpaBWja  TMOJb30BAHUS ~ XMMHUYECKOM  mocyao U J1abOpaTOpHBIM
o0opynoBaHueM, a TakKe IpaBujia OOpalleHHs C BEleCTBAMU B COOTBETCTBHM C
MHCTPYKLUHUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOIYYEHHIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLUH, IOATBEPXKAAIOIINE KAYECTBEHHBI COCTaB pa3JIUYHBIX BEILIECTB:
pacrno3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpOoMUA-, HOAUA-, KapOoHaT-, hocdaT-, CUIMKaT-,
cyiabdaT-, THIPOKCUI-MOHBI, KAaTHOHbl aMMOHMSI W HOHBl H3Y4YEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

MPUMEHITh OCHOBHBIE ONEpAllMd MBICIUTEIbHON NEATEeIbHOCTH — aHallu3 W CHUHTE3,
CpaBHEHHUE, 000011IeHre, CUCTEMATH3AIUIO, BBISBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBSI3EN —
JUISL U3y4EHUsI CBOMCTB BEUIECTB M XMMHUYECKHUX PEaKIUil, ECTECTBEHHO-HAyYHbIE METOJIbI
MOo3HaHUS — HaOJI0ZeHHe, W3MEpeHue, MOJEIUPOBAHHE, SKCIEPUMEHT (pealibHbIl U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

KoauuecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbIE (IU(PPOBLIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakriecikue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 ) bubnuorexa [JOK
IIPAKTUYECKON AESITETbHOCTU https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemntecTBa 1 xumMmueckue 15 | bu6mmoreka [IOK
peakiu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsarue 6 bu6mmoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnnoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubnnoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Paszgen 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aroMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 IIepuoanueckuit 3aK0H U

7

bu6mmoreka [JOK




[Tepuonnueckas cucrema
XUMHUUYECKUX 3jieMeHToB J[. U.
Mennene-eBa. CTpoeHue
aToma

Xumudeckas CBSI3b.

https://m.edsoo.ru/7f41837¢c

3.2 OKuCIUTEIBHO- 8 bubmorexa HOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
Hroro no pazgeny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmorexa HOK

OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpeHME U yriyOeHHe 3HAHUH bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTHYECKAS JUCCOIALIMS. bu6nmoreka LIOK
1.3 8 1 1
XUMHYECKUE pEeaklluy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
1 OO01mas xapakTepUCTHKA XUMUYECKUX 4 | bubnnoreka [JOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
06
| Cmmem—m—— |
' pymisL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
06
23 snewertron VApymm, Asor, dochopunx 7 | Dudmorea LOK
’ PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
06
24 snewertron VA rpymms. Yraeporn ; | ,  bubmorelOK
’ . PYHIIHL. oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25

Pazpea 3.

MeTajliibl M HX COeAMHCHUA




bu6nmoreka [IOK

31 Obuye ceoficTea MeTanios 4 https://m.edsoo.ru/7f41a636
bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUS 16 https://m.e dsﬁ).ru 176412636
Hroro no pazgeny 20
Pasznea 4. Xumus 1 OKpysKaomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KouunyecTBo yacos Jlara JJIeKTPOHHBbIE LU (PPOBHIE
Tema YpoKka KOHTpOJIbeIe HpaKanecxne OﬁpaSOBaTe.}Ibele
n/n Bcero U3YYeHU s
padoThI padoThI pecypcbl
| [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
JKM3HM YejloBeKa. Tea u BemecTna https://m.edsoo.ru/ff0d210c
) ITonsiTe 0 MeTO1aX MO3HAHUS B | bu6mmoreka [IOK
XUMHAH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuna
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele Bemecrsa U cMecu. CIocoOb! 1 bu6mmoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Il’)a3z[eJ1eHI/Ie cﬁeceﬁ (Ha mpumepe 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [IOK
6 ATOMBL H MOITCKY TEL ! https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6nmoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClOKHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 bubmuorexa [JOK




BellecTB. XuUMuyeckas popmyia.
BasieHTHOCTH aTOMOB XMMHYECKUX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
11 OrtHocuTeNnbHas aTOMHAs Macca. bu6mmoreka [IOK
OtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIeMEHTa B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 du3znyecKkrue U XUMHUYECKHUE SIBICHUS. bubmuoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus MPOTEKAHUS bubnnorexa [HOK
XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIECTB. bu6mmoreka [JOK
XUMUYECKUE YPABHEHMUSI https://m.edsoo.ru/ff0d3b88
Brruucienus koamvecTBa, MacChl
17 BEIIIECTBA 10 ypaBHeHI/ISIN; bubmorexa IOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukamus xuMuaeckux
18 peaKI_II/IIgI) (co:z[I/IHeHI/Iﬁ, pa3yoKeHus, bubmorexa HOK
https://m.edsoo.ru/ff0d3{34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONEIUCT. O6O6yIIIIICHI/I€ u bubmorexa [TOK
T —- https://m.edsoo.ru/ff0d40c4
20 KonrtponsHas padora Nel o reme bubnuoreka [IOK
«BemecTBa 1 XUMHUYECKUE PEAKITUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPpOCTOC BEIIECTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 nabopaTtopuu ZIqHPOMLIHJHeHF;{(iTH. bubmorexa IOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUSIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3an$I3H€I§He(1l)303’I[}}/frxa CIocoObI lro Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 <<TI;0J1yquI/Ie u 206I/IpaHI/Ie Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3YUEHHUE eT0 CBOUCTBY»
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BellecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bu6mmoreka [IOK
Bogopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHUCIIOTAX U COMSAX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHsT BOAOPO/Ia B bubnuoteka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme BuGmorexa LIOK
31 «ITomydenne u cobupanue BOIOPoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32 ABorajipo https://m.edsoo.ru/ff0d542e
Breranciienus 00bEMa, KoJIMuecTBa
33 BEIIECTBA rasa I1o er(; WU3BECTHOMY Bubmmorexa LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110
34 YPAaBHEHUIO PEAKLIMM HA OCHOBE BuGmnorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00OBEMHBIX OTHOIIICHUN ra30B
35 du3nYecKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.
37 Hacrimennnle 1 HeHachIIEHHbBIE bu6mmoreka [IOK
pacTtBopbl. MaccoBasi 10J1s1 BelllecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 o Teme
18 «IIpurotoBiieHre pacTBOPOB C bubnuoteka [JOK
ONpeACIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta Ne2 no teme bubnnoreka [JOK
«Kucnopoa. Bomoposa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHue u XUMHUUECKHE CBOMCTRA
41 KI/ICJ‘Iy(jFHBIX OCHOBHBIX U Bubmmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCU(pUKAIIHS, bu6mmoreka [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0Odfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubmuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 é peaic) P bubmuoreka [JOK
CIOCOOBI MOTYYEHHUS, XUMUYCCKHE
N i https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
I'eneTnueckas CBI3b MEXK,
43 acca S Y bu6mmoreka [IOK
KIJI MU HEOPraHUYECKHUX
. p https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 O06001IeHre U CUCTEMATU3 AT bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "0 P P bubnnorexa [IOK
CHOBHBIC KJIaCChl HEOPTaHUUECKHUX
o P https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbIic MOMBITKY KIacCUBUKAITTI
51 g ec 3JIEMEHTO ?[0 " eo Bubnmorexa LIOK
XUMHUYECKHX AJIeMEHTOB. [IoHATH
https://m.edsoo.ru/00ad9ffa
Tpymmax CXOJHBIX JIEMEHTOB
Ilepuoauueckuii 3aKOH U
proa bu6mmorexa [IOK
52 [Iepnonnueckas cucrema

XUMHUYECKUX djieMeHToB /I, M.

https://m.edsoo.ru/00ada52c




Menpeneena

53 [Tepuopl, rpynibl, HOATPYIIIBI BuGmnorexa LIOK
’ ’ https://m.edsoo.ru/00ada52¢
54 Crpoenue atromoB. COCTaB aTOMHBIX bubmmoreka [JOK
anep. U3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX o6onoqel<v BuGmorexa LOK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoii
https://m.edsoo.ru/00ada6bbc
cucremsl /. 1. Menneneena
XapakTepucTUKa XUMHYECKOTO
56 3JIEMEHTA TI0 ero MOJIO0KESHUIO B bubmuoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHUsI HAYKU U MPAKTUKH. [1. bubnnoreka [JOK
N. MenneneeB — y4€Hbli, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnuoteka [JOK
XHMHYECKUX AJICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMudeckas CBsI3b bubmorexa OK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XMMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HEnosipHas bubnnoreka [JOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TerIeH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK

peakuuu

https://m.edsoo.ru/00adb076




bu6mmoreka [IOK

64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edsoo.ru/00adb076
o | e |
https://m.edsoo.ru/00adb486

CBSI3bY

66 PesepHblit ypok. O6001eHNE 1 1 bubmumoreka [IOK
cHUCTeMaTH3aIvs 3HaHUI https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6001eHue 1 1 bubmumorexa [IOK
CHCTeMaTH3aIrs 3HaHUI https://m.edsoo.ru/00ad9cb2

68 PesepBHrliit ypok. O60011eHNE 1 1 bu6mmoreka [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Kontpoabnbie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
Ilepnonnueckuit 3aK0H.
| [Tepuonuueckas cucrema | bu6mmoreka [IOK
XUMHYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHCHHUH
> CBOC P ec EMEHTO | bubnuorexa [JOK
BOWCTB XUMHUYCCKHUX 3JICMCHTOB
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK
3 1
HEOpPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunanr XuMHu4yecKkoil CBA3U U THIEI | bu6mmoreka [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «[ToBTOpEHue u yrnyoaeHue | |
3HaHUI OCHOBHBIX Pa3/iesioB Kypca
8 Kacca»
Knaccudukanms xumuaecknx bubnuotexa [JOK
6 . 1
peakIuii Mo pa3IuYHBIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUECKOM
7 ca o P R | bu6mmoreka [IOK
Kiuu. [IoHSITHE 0 TOMOTCHHBIX U
P https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTue 0 XMMHUYECKOM
bubmmoreka [JOK
8 paBHOBecuH. DakTOPBI, BIUAIOLINE 1

Ha CKOPOCTb XUMHYECKOMN pCaknumn

https://m.edsoo.ru/00adc28c




" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKHCIUTETBHO- bu6mmoreka [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMH https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUIECCKOM
10 l[I/IC(IZ)OLII/IaI_II/II/I.pCI/IJIBHBIG U cia0bie brbmiorexa OK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HoHHbIe ypaBHEHHUs peak Ui Bubmorexa IOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bu6mmoreka [IOK
00 3JIEKTPOIUTHUYECKON https://m.edsoo.ru/00add5d8
JACCOLHAITIN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE IPEICTABICHUI 00 bubmorexa [IOK
N https://m.edsoo.ru/00add8b2
AIICKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsiTe o runponuse conen bubmorexa [TOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd 12
IIpakTuueckas padora Ne 1.
16 «II))CH_IGHI/IC 3KCHpepI/IMeHTaJ'IBHBIX Bubmmorexa LOK
https://m.edsoo.ru/00addbfa
3a7a4y»
KonTponbnas padorta Ne2 o teme
17 «DJIEKTpOIUTHYECKAs bubnuorexa [IOK
Jucconuanysa. XuMHUECKUe https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
18 OO6m1ast XapaKTeprUCTHKA TaJOTeHOB. bubnmuorexa [JOK




XHUMUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

xJjiopa
Xnoposoaopod. ConsHas KMCIIOTA,
19 p . a 5 8 N R bu6mmoreka [IOK
XAMUYECKHE CBOMCTBA, IOIyYEeHHUE,
i https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpakTuueckas padora Ne 2 mo Teme
20 «1?10 e ecop OM KHUCJIO bubmmorexa [IOK
JIy4€HHE COJITHOHN KUCIIOTHI,
v . . https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Beraucienus mo ypaBHEHUSIM
)1 e eayp  eomi o bu6mmoreka [IOK
XUMHAYECKAX KIIAH, €CIIN OOUH
P https://m.edsoo.ru/00ade4 88
W3 pEeareHTOB JIaH B U30BITKE
2 OO01as xapakTepucTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOAU(UKAITIN CEPBHI.
Haxoxnenue cepol u eé bu6mmoreka [JOK
23 .
COCMHEHUI B IIPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKCTBA CEPBI
CepoBo0pO, CTPOEHHE,
24 o P POz, €1P bubmorexa [JOK
W3MYECKHE U XUMHYCSCKHE
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepel. CepHas KUCIIOTA,
)5 3 Jlec E P ccKiie bu6mmoreka [IOK
A3WYECKUE U XUMUYECKH
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE IIPOMBIIIIEHHOr0 crIoco0a
P © Bu6miorexa [OK
26 MIOJIy4EHUS] CEPHOI KUCIIOTHI.

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeibl

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




COCAUHCHUAMU CEPhI

Brlunciienne MaccoBOi 101U

bubmuorexa [JOK

27 BBIXOJIa TPOIYKTA PEAKLINHI https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB
VA- 1Bl A30T,
28 pacnlg)oycr;paHeHHe B MIPUpPOJIE, Bu6mnorexa LIOK
https://m.edsoo.ru/00adeea6
¢busnvecKue 1 XUMHUECKUE
CBOMCTBa
AmMmuak, ero puzndeckue u
29 XUMHUYECKHE c(}l;oﬁCTBa MIOJIy4YEHUE Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
[IpakTuueckas padora Ne 3 1o Teme
30 «l?lonyquHe aNII)MI/IaKa, U3y4yeHue bubmmorexa HOK
. https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHMS B KQUECTBE MUHEPATbHBIX
32 ynoOpeHuit. XuMudeckoe " bubmmorexa HOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEen Cpeibl
COEMHEHMSIMHU a30Ta
®dochop. Oxcup docdhopa (V) u
33 q)ocg)osHaﬂ KI/I?J‘I((i))Ta,q)(l)IESI/I(lIe)CKI/Ie u bubmmoreia LOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Ucnonbs3oBanue dpocdaTos B
34 Ka4eCTBE MUHEPAIbHBIX bubnnorexka [HJOK

ynoOpeHu. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu

https://m.edsoo.ru/00adfc20




Yrnepon, pacnpocTpaHeHue B

35 bu6mmoreka [IOK
:Eii?ii;i:ﬁi;iizz " https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepoja, ux puznyeckue
1 XHUMHYECKHE CBOHCTBA.
36 DKOJIOTHYECKHUE TPOOIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 YronbpHas KUCIO0TA U €€ COJIU Bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
"[losrydeHue yrieKucioro rasa. bubnnorexa [HOK
38
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-UOH"
[TepBoHavabHBIC MOHATHS 00
39 oprpaHquCKHx BEIIIECTBAX KaK O Bubnnorexa LOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 Kpemuuii u ero coeguHeHus Bubnmorexa LIOK
https://m.edsoo.ru/00ae080a
ITpakTuyeckas padora Ne 5.
A1 Perenne skciepUMEHTAIBHBIX bubnuoreka [IOK
3aj7a4 1o TeMe «BakHeimnue https://m.edsoo.ru/00ae0bf2
HEMETAJUTBl ¥ UX COSTUHCHUS
KonTponbHas padora Ne3 o Teme
42 «Baxieﬁmne ieMeTaJ‘IJ‘ILI " UX Bubmmorexa LOK
https://m.edsoo.ru/00ae0el8
COCIUHEHUS»
43 OO6mrast XxapakTepucTruKa bubnuotexa [JOK

XHUMHUYCCKUX SJIEMECHTOB —

https://m.edsoo.ru/00ae103e




MeTauioB. MeTrayuinueckas CBsA3b U
METAJUINYECKasl KpUCTAJUIMYECKast
pewmérka. @u3ndecKre CBOMCTBA

METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUYECKUH Psif bubmmorexa LIOK
N https://m.edsoo.ru/00ael1156
HaIpsHKEHUHA METaJIOB
OO6mmwme crmocoOb! MOTyIeHUS
o | s Cone e
N https://m.edsoo.ru/00ael156
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIIOB bubmorexa IOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4 Hlenoursie meranme: https://m.edscli).ru/Oan14b2
43 Okcuabl ¥ THAPOKCUBI HATPUS U bubnunoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [{er0uyHO3EMENBHBIE METAILIIBI — bubnunoreka [JOK
KaJIbILIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxuelinme coeqMHEHUS KaJIbIIH bubmorexa [TOK
https://m.edsoo.ru/00ael5e8
51 O606njeHHe Y CHCTEeMaTH3aIus
3HAHUH
57 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ac1886
53 [IpakTuueckas pabora Ne 6 o Teme bubnnorexa [JOK

"YKEcTKOCTEL BOIBI M METOMEI €€

https://m.edsoo.ru/00aelae8




ycTpaHeHus"

54 J— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U bubmumorexa [IOK
55
THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJTH bubnmoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o0meHne 1 cuCTeMaTH3aIUS
3HaHUI
[IpakTuueckas padorta Ne 7.
Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
59 .
3a1ad4 1o reMme «Baxneiine https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEAKIUi, €CIIH OOUH
U3 PEareHTOoB JIaH B U30BITKE WU bubnmnoreka [JOK
60
COZEPKUT IpUMeCH. Brruncnenus https://m.edsoo.ru/00ael750
MacCOBOM J0JM BBIXOJa TIPOIYKTa
peakiuu
61 O0600611eHre U cucTeMaTH3amus
3HAHUU
KonTponbnas padota Ne4 no teme
62 «BaxHeumme MeTabl 1 uX
COEJIMHEHU S
63 BemectBa n marepuasisl B bubnnorexa [JOK

MMOBCEIHEBHOM KM3HH YeJIOBEeKa

https://m.edsoo.ru/00ae3£50




Xumuaeckoe 3arpsA3HCHUC

bu6mmoreka [IOK

64 OKpY>Karollen cpeibl ! https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu | bubmuorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o01eHue 1 | bubmumorexa [IOK
CUCTEMaTHU3allis 3HAHUM https://m.edsoo.ru/00ae0d0a
67 PeszepBHbIil ypok. O60011IcHIE 1 | bubmuoreka [JOK
CUCTEMaTHU3allis 3HAHUM https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O600111eHNE U | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
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