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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma Mo XMMUK HA YPOBHE OCHOBHOT'O OOIIEro 00pa3zoBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOTpaMMbl  OCHOBHOTO  00ImIero oOpa3oBaHus,
npeactaBieHHbix B @I'OC OO0, a Takke Ha OCHOBe (eaepalibHOU
paboueil mporpaMMbl BOCIIUTaHUSL M ¢ YYETOM KOHIICTIUU MPENOJaBaHUs
yueOHOro mpeamera «XuMus» B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoit @enepaunu.

[Iporpamma 1o XuMHM [a€T TpPEACTaBICHHE O LENAX, OO0IIeH
cTpatreru  OOy4YeHHUs, BOCHHUTAaHUSA W  Pa3BUTUSA  OOydYarOIIUXCS
CpelcTBaMHM  Y4yeOHOro TpeaMera, yCTaHaBIMBaeT  00s3aTeIbHOE
NpeIMETHOE CoJiepKaHue, MpeaycMaTpUBaeT paclpe/ieieHUe €ro 1o
KJlaccaM U CTPYKTYpHpOBaHUE MO pasjieslaM U TeMaM MNpOorpaMMbl IO
XUMUU, ONpeeNsieT KOJIMUYECTBEHHbIE U KaueCTBEHHBIC XapaKTEPUCTUKU
coJlepKaHus, PEKOMEHAYEMYIO MOCJEeI0BATENIbHOCTh U3YUEHUSI XUMUU C
y4éTOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKHU
y4eOHOro mpollecca, BO3pPACTHBIX OCOOEHHOCTEH  OOydarommxcs,
oTnpejieNsieT BO3MOXKHOCTH TMpeaMeTa i pealu3aluid TpeOOoBaHUU K
pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeNbHOW MpPOTpaMMbI Ha
YpOBHE OCHOBHOTO o001ero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3yibpTataM 00y4YeHHs XMMHUU Ha YPOBHE IeJIed M3y4YeHUs MpeaMeTa U
OCHOBHBIX BHJIOB Y4EOHO-TI03HABATEIILHON JEATEIHLHOCTH 00yUaronerocs
110 OCBOEHUIO Y4€OHOTO COJIepKAHUSI.

3HaHME€  XUMUU  CIYXKUT  OCHOBOM 1t (OpMHUpOBaHUSA
MUPOBO33PEHUSI O00YUYaIOIIETOoCs, €ro MpeACTaBICHUl O MaTepHalbHOM
€AMHCTBE MHpa, BAXHYIO pOJb UIrpaloT GOpMHUpPYEMbIE XUMHUEH
NPEJICTABIICHUsT O B3aUMOIPEBPAIIECHUAX OHHEPrUU M 00 DSBOJIOLUHU
BEIIECTB B TNPUpPOJAE, O MYyTAX pelieHus TrI00adbHBIX MTpodsiem
YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETUUYECKOU,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEW [IJIi CaMOpPa3BUTHUSL U
dbopmMupoBaHus KyJbTYphl JHYHOCTH, €€ oOmer u (QyHKIIMOHATBLHON
IPaMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHWE MBIIUICHHS M TBOPYECKHUX
CIIoCcOOHOCTEH O00y4YaromuXCsi, HABBIKOB MX CAMOCTOSITENILHOU Y4eOHOU
NEATENIbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIEI0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B MOBCEIHEBHOM KM3HU, TaK U B MPOohecCHOHATBHOM
NEeATEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBacT
OCHOBBI IIEJIOCTHOTO B3IUIsSiIa HA €AUMHCTBO MPHUPOJbI U YEIOBEKa,
SBIIIETCSI OTBETCTBEHHBIM J3TanmloM B (OPMHUPOBAHUHM E€CTECTBEHHO-
Hay4YHOW rpaMOTHOCTH 00YyYarOIINXCS;

crocoOCcTBYeT (OPMUPOBAHHIO I[IEHHOCTHOTO  OTHOLIEHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOI
BKJIaJ] B 9KOJOTHYecKoe o0pa3oBaHue 00yqaromuxcsl.

JlanHbie HampaBieHHssT B OOYYCHHH XUMHUU OOCCIECYHBAIOTCS
cneuu@uKor cofepxkaHusg Y4eOHOro MpeaMeTa, KOTOPBIA SIBISETCS
MeJarOrMIecKy aIaTHPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKH XUMHH Ha
OINpeeIEHHOM 3Tane €€ pa3BUTHSL.



Kypc xumuum Ha ypoBHE OCHOBHOTO o0OIIero o00pa3oBaHUs
OPUEHTHPOBAH Ha OCBOCHUE OOYYAIOIIUMUCS CUCTEMbI MEPBOHAYATBHBIX
MOHSATUNM XUMHUHU, OCHOB HEOPraHWYECKOM XUMHUU U HEKOTOPHIX
OTJIEJIbHBIX 3HAYUMBIX MOHATUN OPraHUuYeCKOU XUMHUH.

CtpykTypa coiepkaHus NporpaMMbl [0 XUMUU cPOpMUpOBaHA Ha
OCHOBE CHUCTEeMHOro mnoaxona Kk e€ wu3ydyenHuto. CopepxaHue
CKJIQJIbIBACTCSI W3 CHUCTEMbl TIOHSATUA O XUMHUYECKOM DJJIEMEHTE H
BEIIECTBE W CHUCTEMbl MOHATUA O XuMHUueckor peakuuu. O06e >TU
CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbBI MO MPUHIMIY OCJIEI0BATEIHHOTO
pPa3BUTHS 3HAHMM Ha OCHOBE TEOPETUUECKUX MPEACTaBICHUN pa3zHOTO
YPOBHS:

—aTOMHO-MOJICKYJISIPHOTO YUYCHUS Kak OCHOBBI BCETO
€CTeCTBO3HAHUS,

—Ilepuonnueckoro 3akona JI. WM. MenaeneeBa Kak OCHOBHOTO
3aKOHA XUMUH;

—y4eHHS O CTPOSHUU aTOMa U XUMHYECKOU CBSI3U;

—TIpeACTaBICHUN 00 AIEKTPOJUTHYCCKON IUCCOIMAIIUUA BEIECTB B
pacTBopax.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCS Ha OCHOBE AMITUPUUECKHU
MOJIYYEHHBIX M OCMBICJIICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIIEIOBATEIHHO
OT OJIHOTO YpPOBHS K JPYrOMY, BBIMOJHSS (PYHKIIMA OOBICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXXHOCTEHM MPAKTUYECKOTO
MPUMEHCHHUS ¥ TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHue mporpaMmbl MO XMMHH CIOCOOCTBYET (POPMHUPOBAHUIO
NPEACTABICHUS O XUMHUUYECKON COCTaBISAIONIEN HAyYHOU KapTHHBI MUpPa B
JIOTUKE €€ CHCTEMHOM MPUPObI, [IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY
3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHne XUMUU TPOUCXOIUT C
NPUBJICYCHUEM 3HAHUW W3 paHee M3YyUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kinacey.

[Tpy u3yuyeHun XUMHUHM TPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHYECKOM HAyKM Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS,
NPAKTUYECKON NIESITEbHOCTH YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOM  KyJIbTyphl. 3amada y4eOHOro TMpeAMeTa COCTOUT B
(bOpMHUPOBAaHUU CUCTEMBl XMMHYECKUX 3HAHUN — BaKHEHIINX (aKTOB,
NOHSATUM, 3aKOHOB M  TEOPETHYECKUX  IOJIOKEHUM, JTOCTYIHBIX
00001IeHniT  MUPOBO33PEHYECKOTO  XapakTepa, fA3bIKa HAayKH, B
MPUOOIIEHNN K HayYHBIM METOJaM IMO3HAHUS TPU U3yYEHUU BEIIECTB U
XUMHYECKUX pPEaKiui, B (POPMUPOBAHUU U PA3BUTUU IMO3HABATEIHHBIX
YMEHUH W HX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIHHOW W Y4eOHO-
MCCJIEIOBATEILCKONW JESATEIBHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO
oOparieHus ¢ BEIIECTBAMHU B TTOBCETHEBHOM JKU3HM.

[Tpu u3yueHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs
BKHOE 3HAYEHUE MPUOOPENN TaKue 1EeH, KaK:

—(hOopMHUPOBAaHNE WHTEILIEKTYaIbHO PAa3BUTOW JTUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHUIO
peleHnid, CrnocoOHOM ananTHUPOBAThCS K OBICTPO  MEHSAIOUIUMCS
YCJIOBUSIM KU3HU;

—HaIpaBIEHHOCTh OOYYEHUSI HAa CHUCTEMAaTHUYECKOE€ MPHOOIIECHUE
o0yyJarolmuxcs K CaMOCTOATENIbHOW I03HABAaTEIbHON JEsTEIbHOCTH,
Hay4YHbIM METOJIaM MO3HaHUA, (POPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUH;



—o0ecreyeHnue  YCJIOBHM,  CIOCOOCTBYIOIIUX  NMPUOOPETEHUIO
0o0y4JarolmuUMHCsl OMbITa PA3HOOOPA3HOW JEATENbHOCTH, IO3HAHUS U
CaMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB  (KJIIOUEBBIX KOMIIETCHIUN),
MMEIONIUX  YHUBEPCAIbHOE  3HAYEHUE JUISl  pPa3IMYHBIX  BUIOB
NeSATeNIbHOCTH;

—(hopmupoBaHue o01Ie QYHKIIMOHATLHON U €CTECTBEHHO-HAYYHON
IPAaMOTHOCTU, B TOM YHCJIE YMEHHUU OOBSICHATh W OLICHUBATH SIBICHUS
OKPYKAIOIIEro MHUpa, HCMOJB3Yys 3HAHUS M ONBIT, MOJY4YCHHBIC MPHU
W3YYCHUH XUMHUHU, TPUMCHATh UX TP PEHICHUH Mpo0jeM B
[IOBCETHEBHOM KU3HU U TPYAOBOU EATEIBHOCTH;

—(hopMUpoBaHHE y O0YYaIONIUXCS TYMAHHUCTHYECKHUX OTHOIICHUM,
NOHUMAHUSI ~ IIEHHOCTH  XMMHUYECKMX 3HAHUW I8 BBIPAOOTKH
HKOJIOTMYECKH II€JeCO00pa3HOro TMOBeIeHHUs B OBITY U TPYIOBOM
JESTENbHOCTH B IIEJIAX COXPAHEHHs] CBOETO 3/I0POBbSl M OKpY’KaroIlen
IPUPOTHOM CPEJIbL;

—pa3BUTHE  MOTHBallMM K  OOYYEHHIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIIO ¥  CaMOBOCIIMTAHMID  HAa  OCHOBE  YCBOCHUS
0O0IIEYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npod s U HANPABJICHHOCTH JIaJIbHEHUIIIETO 00yUYEHUSI.

OO61iee 4nCIo YacoB, OTBEAEHHBIX ISl U3YUCHUSI XUMHUHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaiseT 136 yacos: B 8 kiiacce — 68
yacoB (2 yaca B He/iel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIENIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XUMHUM B KHU3HM 4YelioBEeKa. XUMHUSA B
cucteMe Hayk. Tema wm BemectBa. DOU3NYECKHME CBOWCTBA BELIECTB.
ArperatHoe cocrosiHue BemiecTB. [loHsaTHE O MeTonax MO3HAHUS B
xumun. YucTeie BeniectBa u cMecu. CriocoObl pa3aeieHus CMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE dJIeMEHThl. CUMBOJIBI
XUMUYECKUX BJEeMEHTOB. I[IpocThie M CIIOXKHBIE BellecTBa. ATOMHO-
MOJICKYJISIDHOE YUEHUE.

Xumuueckas ¢opmysa. BalleHTHOCTP aTOMOB  XMMHUYECKHX
AJIEMEHTOB. 3aKOH TIOCTOSIHCTBa cocTaBa BeriecTB. OTHOCHUTENbHAsS
atomHass Macca. OTHOCHUTENIbHAsT MOJICKYJIsIpHast Macca. MaccoBasi 1071t
XUMHUYECKOTO 2JIEMEHTA B COSJIUHECHUH.

KonmnuectBo BemectBa. Monb. MonspHas macca. B3auMocssizb
KOJIMYECTBA, MAacChl M YUCIIa CTPYKTYPHBIX €IMHMI] BeriecTBa. PacuéTsl
o ¢popMysiaM XUMHUUECKUX COCTUHEHUH.

dusnyeckne U XUMUYECKHUE SIBIICHUsS. XUMHUYECKas Peakius u eé
MPU3HAKU. 3aKOH COXPAHEHUSI MACChl BEIIECTB. XMMUUYECKUE YPaBHCHHS.
Knaccupukanus XUMUYECKMX peaknui (COeAMHEHUs, Pa3I0XKECHHUS,
3aMeleHus, 0OMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW TOCYAOi, mpaBuiamMu pabOThl B
nabopatopun U npuémamum  oOpaimieHus ¢ Ja00OpaTOPHBIM
o0opyAOBaHUEM, U3YYEHHE U OMUCaHUE (PU3NYECKUX CBOWCTB 00pa3lioB
HEOpraHMYECKUX BEIECTB, HaOMoneHne pu3ndeckux (TUIaBlIeHHe BOCKA,
TasHHWE JIbJla, PACTUPAHUE caxapa B CTYyNKE, KUIEHHWE U KOHJEHCAlus
BOABbI) W XUMHUYECKHX (TOpEHHE CBE€YM, MPOKAJIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJICHCTBHUE Mejla C KUCJIOTOM) SIBJICHUH, HAOIIOIeHUE U
ONMCAaHUE MPU3HAKOB IMPOTEKAHUS XUMUYECKUX PEaKIUi (pa3ioKeHHe
caxapa, B3aUMOJEHCTBHE CEPHOW KHCJIOTHI C XJOPUAOM Oapwus,
paznoxenue ruapokcuna meau (ll1) mpu HarpeBaHuu, B3aMMOJICHCTBHUE
xenesza ¢ pactBopoMm cor Meau (1), n3ydeHue crocoOoB paszjencHus
CMeced: C TOMOIIbI0 MarHuTa, (QUIbTpOBaHWE, BBITAPUBAHUE,
TUCTHILISNSA, XpoMaTorpadusi, MpoBeIEHNE OYMCTKH MMOBAPEHHOMN COJIH,
HAONIOZICHWE W ONHWCAaHWE  pe3yJbTAaTOB  NPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MacChl, CO3JaHUE MOJeen
MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:xHeillue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3zmyxa. Kucnopoa — anemeHT u
MpocToe BemecTBO. HaxokaeHue Kuciopoja B mpupoje, Pu3ndeckue u
XuMuyeckue cBoiicTBa (peakuun ropenus). Oxcuapl. [Ipumenenue
kucimopona. CrmocoObl TIONydeHHS KHCIOpOAa B JIAOOpaToOpuH W
npombiiieHHocTd.  KpyroBopor kucimopona B mnpupoae. O30H —
ajuIoTponHas MoaudUKalUs KUCIOPOaa.

TennoBoil 3(pdekr XUMHUUECKOW peakuuu, TEPMOXUMUUYECKUE
YpaBHEHHUSI, HK30- U SHIAOTEPMHUYECKHE peakuuu. TOomiuBo: yroip H
MeTaH. 3arps3HEHHE BO3JyXa, YCWUJEHHUE MapHUKOBOro 3(PdekTa,
pa3pylieHrue 030HOBOIO CIIOSI.



Bopopon — aneMenT u npocrtoe BemecTtBo. Haxoxaenue Bonopoaa B
npupojie, GU3NYeCKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbL. Boma xak pactBoputenb. PacTBopsl.
HacellieHHble 1 HEHACHIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BENIECTB B
BoJe. MaccoBas 1o BewiecTBa B pacTBOpPE. XMMHUYECKUE CBOWCTBA
BoJibl. OcHOBaHus. Ponb pacTBOpOB B MPUPOAE UM B KU3HU YEIOBEKA.
KpyroBopot Bonbl B npupoze. 3arpsa3HeHne NpupoaHbix Boa. Oxpana u
OYKCTKA IPUPOJHBIX BOJI.

Knaccudukanus  HEOPraHMYECKHX  COEJUHEHU. Okcuppl.
Knaccuduxarnus oxcumoB: cosieoOpasyromiue (OCHOBHBIE, KHCJIOTHEHIE,
ampotepHbie) ©  HecojeoOpasyroue. HoMeHknmatypa  OKCHIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lonydeHne OKCuIo0B.

OcHoBaHus. Knaccuduxanus OCHOBAHUN: ETOYU u
HepacTBOpuMbIe ocHOBaHMsl. HoMeHknatypa ocHoBaHui. dusznueckue u
XUMHUYECKHE CBOMCTBA OCHOBAaHUU. [lonyyeHrne OCHOBaHUM.

Kucnorel. Knaccudukarmuss xucinor. HomeHkimatypa KHCIIOT.
Du3NYECKUe U XUMUYECKHE CBOMCTBA KUCIIOT. Ps/1 aKkTUBHOCTH METAJIJIOB
H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenknarypa coneil. @u3ndeckue U XUMUYECKUE CBOMCTBA
coneu. [Tonydyenue conen.

l'enernyeckass  CBA3b  MEXKIAY  KJIacCaMM  HEOPTaHUYECKUX
COEeIMHEHUH.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPENECICHUE COAEPKaHUs KHUCIOpoJa B BO3AYXE,
noJiydeHue, cCoOupanue, paclio3HaBaHUe U U3y4eHHE CBOMCTB KUCIOPO/a,
HAOJIIOICHNE B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHUA
BO3HMKHOBEHUSI M NpEKpalleHus TopeHus (mokapa), O3HAKOMJIEHUE C
oOpa3aMu OKCHIOB U OINKMCAHUE MX CBOMCTB, MOJyYCHHE, COOMpaHUE,
pacrno3HaBaHUE€ W HM3yY€HUE  CBOMCTB  Bojopojaa  (ropeHue),
B3auMojieiicteue Boaopoga ¢ okcugom wmeau  (ll)  (Bo3moxkHO
UCIIOJIb30BaHUE BHUIEOMATepUasIoB), HaOIOeHHEe OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MoOib, HCCleNOBaHWE OCOOCHHOCTEH pacTBOpPEHUs
BEILIECTB C PA3JIMYHOW PAaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C
ONPECIIEHHON MaccoOBOU noJien PacTBOPEHHOTO BeIeCTBa,
B3aUMOJICHCTBUE BOJIbI ¢ METa/UIaMU (HaTPUEM M KaJIbIIueM) (BO3MOKHO
HCIOJIb30BAHUE BUJIEOMATEPUAIIOB), UCCIIEI0BAHUE o0pas1oB
HEOPTaHWYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIIOICHNE N3MECHECHUS
OKpacKM HHAMKATOPOB B pPACTBOPAaX KHUCIOT U MIECJIOYEH, H3YUYECHHUE
B3auMozenctBuss okcupa meau (l1) ¢ pacTtBopoM cepHOM KHCIOTHI,
KMCJIOT C  METaulaMH, peakUud  HEeUTpaIu3aluu, MOJIyYCHHUE
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO METaJIa JPYTUM U3
pacTBOpa COJIM, PEUICHHE OHKCIHEPUMEHTAJIBHBIX 3aJad 10 TEME
«BakHenIne Kiacchl HEOPraHMYECKUX COETUHEHUI.

IHepuognueckuii 3akoH u [lepuognueckasi cucreMa XUMHUYECKHUX
iemenToB JI. M. MengeneeBa. CtpoeHue aToMoB. XUMHYECKasd
cBsA3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[lepBble MOMBITKM  KJacCU(PUKAIMKM XUMHYECKUX HJIEMEHTOB.
[lonsiTHE 0  Tpymmax  CXOAHBIX  JJIEMEHTOB  (IIEJIOYHBIE U



IIEJI0YHO3EMENbHBIE METAJUIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yIoT aM(OTEPHbIE OKCUIBI U TUAPOKCHIBI.

Ilepuonnueckuin 3akoH. Ilepuommnueckas cucreMa XUMHYECKUX
anemenToB J[. . MenaeneeBa. KoporkonepruoaHas U JJIMHHONIEPUOIHAS
dopmbr [lepuoguyeckoit cuctembl XuMUyeckux osnemeHTtoB JI. W.
Menpeneesa. Ilepuonsl u rpymnnsl. @U3HYECKUH CMBICT IOPSAIKOBOIO
HOMEpa, HOMEPOB NIEPUOIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sAnep. M30Tonbl. DIEKTPOHBI.
CrpoeHue 53JIEKTPOHHBIX O0OOJOUYEK aTOMOB IMEpBbIX 20 XUMHUUYECKUX
anemeHtoB  llepuonmueckon  cucremsl . M.  Menneneesa.
XapakTepUCTUKA XUMHUYECKOTO DJJIEMEHTa II0 €ro IOJIOKEHHUIO B
ITepnonnueckou cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs] paJauyca aTOMOB XHMHYECKHX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAINIMYECKUX CBOWCTB MO rpynmnam U
EPUOJIAM.

3nauenue llepmonnueckoro 3axkoHa u Ilepumoanueckoil CUCTEMBI
XUMHUYECKUX OJJIEMEHTOB ISl pa3BUTUS Hayku W mnpaktuku. [. .
MeHeneeB — y4E€HBIN U IPaKJaHUH.

Xumunueckas cBsi3b. KoBaneHTHas (IosisipHast U HEMOJIAPHASI) CBSA3b.
DIEeKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[Ipouieccl  okucieHuss W BoccTaHOBIeHUs.  OKUCIUTENUW U
BOCCTAHOBHTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3lloB  BEIIECTB METAUIOB W  HEMETAJUJIOB,
B3aUMOJIEHCTBHE TUAPOKCUIA IIMHKA C pacTBOPAMH KHUCJIOT U IIEJIOYEH,
IPOBEJACHUE OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX  peakluil  (ropeHue, peakiuu  pa3joKeHHs,
COCTMHEHUS ).

Mescnpeomemmnuwie ceazu

Peanuzanusa MeXnpeaMETHBIX CBSI3€H MPU HW3YUYEHUU XUMUU B 8
KJIACCE OCYIIECTBIISIETCS YepPe3 UCTIOIb30BAHUE KaK OOIIUX €CTECTBEHHO -~
HAyYHBIX MOHATHI, TaK W MOHATUW, SBISIOMIMXCS CHUCTEMHBIMH IS
OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TTOHSATHUS: HAYYHBIA (DaKT, TMIIOTE3a,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, KIacCUPUKALUA, TMEePUOIUIHOCTD,
HaOIOIeHNe, HKCIEPUMEHT, MOJEIUPOBAaHUE, HU3MEpPEHHE, MO/Elb,
SIBJICHHUE.

du3znka: MaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I,
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, DJJIEKTPUUYECKUW  3apsij,
BEIIECTBO, TeNo, OO0BbEM, arperaTHOe COCTOSIHME BeEIecTBa, Tras,
(du3nUecKre BEIMUMHBI, €IMHUIIBI U3MEPEHUSI, KOCMOC, TIIAaHETHI, 3BE3IBI,
Comnnre.

buonorus: horocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTBI, TOPHBIE TTOPO/IHI,
ITOJIE3HBIE NCKOIMAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKAs peaKus

[Tepuonnuecknit 3akoH. Ilepuonnueckass cuctemMa XUMHUYECKHX
anemeHToB [[. . MenneneeBa. CtpoeHre atoMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX IMEPHUOJOB,



Kanaus, KaJlbLUs W HUX COCAMHCHUM B COOTBETCTBHUU C IIOJIOKCHHUEM
3JIEMEHTOB B lleproanyeckor cucTemMe U CTPOEHUEM UX aTOMOB.

Ctpoenne  BemecTBa: BHAbl  XMMHUYECKOW  CBSI3U. Wb
KPUCTAUIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB.
XUMHYECKUE CBOMCTBA BELIECTB, OTHOCAILIMXCSA K PA3JIMYHBIM Kjaccam
HEOPTraHUYECKUX COECAMHEHUM, TEHETUYECKAsl CBS3b HEOPraHUYECKHUX
BEIILIECTB.

Knaccuduxanus XuMU4ecKux peakiui Mo pa3iudHbIM MPU3HAKaAM
(1O YKCay M COCTaBy YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEILNIOBOMY
¢ dekTy, 10 U3MEHEHUIO CTETICHEH OKUCICHUS] XUMHUECKUX DJIEMEHTOB,
o oOpaTUMOCTH, MO YYACTHIO KaTaau3aTopa). IK30- U IHAOTCPMUUECKUE
peaKIuu, TEPMOXMMUYECKUE YPABHEHUS.

[TonsiTue o0 ckopoct xuUMUuUeckor peakiuu. I[loHstue 00
o0paTUMBIX U HEOOpAaTUMBIX XUMHUYECKUX peakuusx. I[loHstue o
TOMOTEHHBIX M IreTeporeHHbIx peakuusax. [lonstue o karamuse. [lonarue
0 XUMHYECKOM paBHOBeCHH. DaKTOpbl, BIUAOIIME HA CKOPOCTh
XUMHUYECKOU PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OXHUCIUTEIBHO-BOCCTAHOBUTEIIHHBIC pC€aKkuunu, 3JI€KTpOHHBII>’I
OajlaHC  OKHMCJIHMTEJIbHO-BOCCTAHOBHUTEILHOM pCaKkuunm. CocraBnenue
ypaBHeHI/Iﬁ OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKIII/Iﬁ C

UCITOJIb30BAaHUEM METO/Ia JIIEKTPOHHOTO OanaHca.

Teopusi 2JIEKTPOIUTUUECKOM JAUCCOUMAIMU. DJICKTPOJUTHI U
HEAJIEKTPOJUTHL. KaToHbI, aHMOHBI. MeXaHU3M AUCCOLMAIIMU BEUIECTB C
pa3IMYHBIMUA  BUJAMH XUMHUYECKOW CBA3U. CTeneHb AUCCOLUAIUU.
CuibHBIC U clTa0bIe JICKTPOIUTHI.

Peakiiuu moHHOro oomMeHa. Y CJIoBHs NMPOTEKAHUS PEAKIIUH HOHHOTO
oOMeHa, TOJHbIE | COKpalléHHbIE HWOHHBIC YypaBHEHUS peaKIuil.
CBoiicTBa KHCJIOT, OCHOBAaHMM M COJIC B CBETE NpPEJICTABICHUU 00
AJEKTPOIUTHYECKON Auccouuanuu. KadecTBeHHBbIE peakiui Ha HOHBI.
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenHm:

O3HAKOMJICHME C  MOJCISIMH  KPUCTANIMUECKUX  PEHIETOK
HEOPraHWMYECKUX BEIIECTB — METALIOB W HeMeTauloB (rpadura u
aaMasa), CJIOXHBIX BELIECTB (XJOpUJa HATpus), HCCIEI0BaHUE
3aBUCHUMOCTA CKOPOCTH XHMHYECKOM pEakiuh OT BO3IACUCTBUSA
pasIUYHbIX (aKTOPOB, HCCICAOBAHUE AJICKTPOIPOBOJIHOCTH PACTBOPOB
BEIIIECTB, Mpollecca AUCCOLMUAIIMN KUCIIOT, IIejiouel U cojei (BO3MOXKHO
HUCIIOJIb30BaHUE BUEO MaTepuayion), MPOBEJCHUE OITHITOB,
WUTFOCTPUPYIOIUX TPU3HAKK TPOTCKAHHWS PEaKIuii HOHHOTO OOMeHa
(oOpa3zoBaHMe ocajka, BBIJICICHHE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WLTFOCTPUPYIOIINX MIPUMEPHI OKHCJINTEILHO-BOCCTAHOBUTEILHBIX
peakiuii (TropeHue, peakiuu pa3aoKeHUs, COeIMHEHHU ), paclio3HaBaHUE
HEOPraHWYECKHUX BEIIECTB C IMTOMOIIBIO KAYECTBEHHBIX PEAKIMii Ha UOHBI,
pEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 X cOeTMHEHHUSA

O6mass xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTereHu okucieHus. CtpoeHue u ¢GU3NUECKUE
CBOMCTBA IPOCTHIX BEIIECTB — TaJOT€HOB. XUMHYECKHE CBOWCTBAa Ha
npuMepe xjaopa (B3aUMOJCUCTBHE C MeETajjlaMH, HeMeTallJlaMH,



niesioyamu). XaopoBoaopod. ConsiHas KUCIOTa, XUMHYECKHE CBOMCTBA,
MOJIy4YeHue, NpuMeHeHue. JledcrBue Xxmopa M XJIIOPOBOAOPOJA Ha
OpPraHu3M 4YeJIOBeKa. BaxHeulme XJIOpUAbl U HUX HaXO0XKICHUE B
IpUpo/Ie.

O6mas xapakrepuctuka snemeHToB VIA-rpynnsl. OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe CTerneHW OkucieHus. CTpoeHue u
du3nUeckue CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOJa U  CEpHI.
AmnotponHbie MOAU(UKAIIMY KUCIIOPOJia U cephl. X UMHUYECKHE CBOMCTBA
cepbl. CepoBOAOpOA, CTpOEHUE, (PU3MYECKHEe M XMUMHYECKHE CBOWCTBA.
Okcuabpl cepbl Kak TMPEACTAaBUTENM KHUCJIOTHBIX OKCuIoB. CepHas
KHUCIIOTa, (U3MYECKHMEe M XHUMHUYECKHE CBOHCTBa (00mMEe  Kak
NpeACTaBUTENsT Kjacca KUCIOT W cruenuduueckue). XUMUYECKHUE
peakiuu, JieKalme B OCHOBE IPOMBIIUICHHOTO CHoco0a MOJy4CHUS
cepHoit kucnoTel. [Ipumenenue cepHoii KuciaoTol. Cojii CEpHON KUCIIOTHI,
KaueCcTBeHHass peakius Ha cyiabdar-uoH. Haxoxaenue cepel u eé
COCIMHEHUN B TIPUPOJIC. XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIICH CpeJibl
COCIMHEHUSAMH Cephbl (KUCJIOTHBIC [OXKIW, 3arps3HEHUWE BO3JayXa U
BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHUS.

O6mast xapakrepucTuka syneMeHToB VA-rpynnbl. OcobGeHHOCTH
CTPOCHHMSI  aTOMOB, XapaKTepHbIE CTEMEHM  OKHUCICHHS.  A30T,
pacrpocTpaHeHue B mpupoje, (U3UYECKUEe M XUMHYECKHE CBOMCTBA.
KpyroBopot azora B npuponae. AMMuak, ero Gpu3sn4ecKue U XuMHUUIECKUe
CBOMCTBa, MojydyeHue u npuMmeHeHue. Coau aMMoHus, UX Quznueckue u
XUMHYECKUE CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakuus Ha HMOHBI
aMMOHUS. A30THasi KUCTIOTa, €€ MoJiydeHue, GU3nuecKrue U XUMUIECKUe
cBOiCcTBa (00IIME KaK MPeCTAaBUTENS KJIacCa KUCIIOT U CHeHU(PUIECKHUE).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMSI B KayeCTBE MHUHEPAIbHBIX
ynoopenuil.  XUMHUYECKOE  3arpsi3HEHHE  OKpYXKalollel  cpemsl
COCIMHEHUSMH a30Ta (KUCJIOTHBIE JOXKIH, 3arpsi3HEHNE BO3/IyXa, MOYBBI
u BomoémoB). Docdop, amrorponHbie wmoaudukanuu Gdocdopa,
buznveckue u xumudeckue coiictea. Oxcuna docdopa (V) u pochopnas
KACTIOTa, (U3NYECKHMe M  XUMHUYECKHE CBOWCTBA, IOJyYCHHUE.
HcnonszoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3jaeMeHTOB |VA-rpynmel. OcoOeHHOCTH
CTpOCHHUSI aTOMOB, XapaKTEepPHbIE CTENEHH OKHUCICHUSA. YTIIEpO.,
AJUTOTPOTNHBIE MOAM(PUKAILIUU, PACTIPOCTPAHEHUE B MPUPOJE, PU3NUECKUE
1 XUMHYECKHE cBoMCcTBa. Ancopomnus. KpyroBopot yriepoaa B mpupo/e.
Oxcunpl yriaepona, ux GuU3NUECKHe U XMMHUYECKUE CBOWCTBA, JNEHCTBUE
Ha JKUBBIE OPraHU3MBbl, MOJIYYEHHE M NPUMEHEHHE. DKOJIOTUYECKUE
mpo0eMbl, CBsi3aHHbIE ¢ okcuioM yriaepoaa (1V), runoresa rmodamsHOTO
MOTEIUICHUs KJIMMaTa, MapHUKOBBIA 3 dexT. YrompHas kucimoTa u e
comv, uX (U3NYECKHWEe ¢ XHUMHYECKHE CBOWCTBa, TOJyYCHHUE U
MIPUMEHEHHE. KauecTBeHHas peaknus Ha KapOOHAT-UOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBILIIJIEHHOCTH U
CEIIbCKOM XO3SMCTBE.

IlepBoHauanbHble MOHATHS 00 OpPraHUYECKUX BEHIECTBAX Kak O
COeMHEHUAX Yyriepojga (MeTaH, JTaH, OSTWIEH, AaleTUJIEH, 3TaHOI,
[JIMIEPHUH, YKCYCHasi Kuciota). IIpupo/iHble UICTOUHUKHU YTIEBOAOPOAOB
(yronb, mpupoAHbIA ra3, HeQTh), TPOAYKTHl UX HepepaboTku (OEH3UH),
WX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHsATHE O OMOIOTHYECKH BasKHBIX
BEIllECTBAX: KHpaX, OeIKax, yrieBoJgax — U UX POJU B JKU3HU YEJIOBEKA.



MarepuanpHo€  €IMHCTBO  OPraHUYECKMX M HEOPraHUYECKUX
COCIMHECHUM.

KpeMHuii, ero ¢puznueckne 1 XMMUYECKHE CBOMCTBA, MOJYyYEHUE U
npumMenenue. CoequHenust KpeMHus B pupojie. OO1iue npeacTaBieHus
00 oxcune kpemHus (IV) u xpemHueBoil kwuciore. CHIMKATBI, HX
UCIOJb30BaHUE B OBITY, B  MPOMBIIUICHHOCTH.  BakHeliue
CTPOUTENIbHBIC MaTepHayibl: KepamMuKa, CTEKJIO0, IIEMEHT, O€eTOH,
xene300eroH. [IpobieMbl 0€30MacHOr0 KCMONAb30BAHUS CTPOUTEIBHBIX
MAaTepPHUaIOB B MOBCEIHEBHOM )KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHrne 0O0pa3IoB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSHOU
KHCJIOTBI, MPOBEICHUE KAUYECTBEHHBIX PEAKIHUN HAa XJIOPUA-UOHBI H
HAOIOJIEHUE TIPU3HAKOB UX TMPOTEKAHUS, OIbITHI, OTPAKAIOIIUE
dbu3uveckue W XUMHYECKHE CBOWCTBA TajlOTEHOB W WX COCAUHEHUI
(BO3MOXKHO  UCIIOJIb30BaHUE  BUJIEOMATEPUANIOB), O3HAKOMJICHHE C
oOpasnamMu xJIOpUI0B (TaJIOT€HUIOB), O3HAKOMJICHHE C 00pa3liaMu Cepbl
u e COCIUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUATIOB),
HAOMIOJIeHHe  Tpolecca OOyriauMBaHMs — caxapa TMOJ  JEHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCJIOThI, U3YYEHHE XMUMHUUYECKHUX CBOMCTB
pa30aBIeHHON CEpHON KHUCIIOTHI, MPOBEICHUE KaUYeCTBEHHOW peakIuy Ha
cynbdaT-uoH U HAOIIOJEHNE NMPU3HAKA €€ MPOTEKAHUs, 03HAKOMJICHUE C
dbu3uYecKuMH CBOMCTBaMU a30Ta, pocdopa u uX coeTUHEHUM (BO3MOMKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (PocOopHBIX
ynoOpeHuid, TonydeHne, coOupaHue, paclio3HaBaHUE W H3YYCHHUE
CBOICTB aMMHMaKa, IPOBEJICHUE KAUYECTBEHHBIX PEAKIIU HA MIOH aMMOHMUS
u dochaT-uoOH U U3yUYEeHHUE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW  a30THOM  KHUCJIOTBI € MeEIbH0  (BO3MOXHO
UCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), H3y4eHUE MoJIemen
KpUCTAJUTMYECKUX PEHIETOK aiMasa, rpadura, QysiepeHa, 03HaKOMICHUE
C TIPOIECCOM aicOpOIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM W yCTPOMCTBOM  MPOTHMBOTasa, IOJyYeHHE, CcOoOupaHue,
pacrno3HaBaHUE€ M H3Yy4YEHHUE CBOMCTB YIJIEKUCJIOrO Tasa, IMPOBEICHHUE
KaueCTBCHHBIX pEaklMii Ha KapOOHAT M CHJIMKAT-UOHBI W H3Yy4YCHUE
MPU3HAKOB HUX MPOTEKAaHUS, O3HAKOMJICHHUE C MPOJIYKIIMEH CUIMKATHOMU
MPOMBIIIUICHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad IO TeMe
«BaxkHeune HeMEeTalIbl U UX COCTMHEHUS.

MeTansbl M UX COeIMHEHUS

OOmiast XxapakTepUCTHKA XMMHYECKHUX JJIEMEHTOB — METaJUIOB Ha
OCHOBaHMU MX TNoJiokeHus B llepuonnueckoil cucTeMe XUMHUYECKUX
sanemenToB J[. . MengeneeBa u crpoenusi atoMmoB. CTpOECHHE METAILIOB.
Merannuyeckasi CBSI3b M METAJNIMYECKash KpUCTAUIMYECKas pelIETka.
DNEeKTPOXUMUYECKUN pAl  HaANpsOKEHUW MeTauioB. Puzndeckue U
XUMUYECKHEe CBOHcTBa MeTtayuioB. OOmme CcrnocoObl  TOYYCHHS
MeTaiioB. [loHsITHE O KOPPO3HHM METAIIOB, OCHOBHBIE CITIOCOOBI 3aIIUThHI
ux oT Koppo3uu. CrjaBsl (CTallb, YYT'yH, JIOPATIOMUHUNA, OpOH3a) U UX
MIPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH.

[[lenounble metauibl: monoxkeHue B llepuognueckoil cucreme
xumuyeckux sneMeHtoB /. M. MenpaeneeBa, CTpoeHHE HX aTOMOB,
HaxoXJeHue B mpupoje. DPuznueckue M XUMUUYECKUE CBOICTBa (Ha
npuMepe Hatpusi U Kaius). OKCUIbl ¥ TUAPOKCUILI HATPUSI U KaJusl.
[IprMeHeHne MEeIOYHBIX METAIUIOB U KX COCJUHEHHUIA.



IIlenoyHO3EMENBHBIE METAJIbl MAarHUM W KaJbIAM: IOJIOKCHHUE B
Ilepuonnueckon cucreme xumuueckux sneMmeHToB . M. Menneneesa,
CTpOEHHME HX AaTOMOB, HaxOXkAeHHEe B mpupone. Dusnueckue u
XUMHYECKHUE CBOIMCTBA MarHusg U Kaabliusd. BakHelIne coequHEHUS
KaJIblUs (OKCHUJ, TUAPOKCUM, coyir). KECTKOCTh BOJBI M CIOCOOBI €€
YCTpaHEHHUS.

AnroMuHUN: nojiokeHue B llepuonnueckoil cucreMe XMMHUYECKHX
anemeHTOB JI. 1. MenaeneeBa, CTpoeHHE aTOMa, HAX0KIAECHHUE B IIPUPOJIE.
dusnyeckue W XUMHYECKUE CBOWCTBA amiOMUHMSI. AMQOTEpHBIC
CBOWCTBA OKCH/Ia U THAPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuognueckoi CHCTEME XUMHUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpo€HHE aTOMa, HAXO0KJIEHUE B IPUPOJIE.
du3nYeCcKue U XUMMUUYECKUE CBOMCTBA kene3a. OKCUbl, TUIPOKCUABI U
cosim xene3a (1) u sxxenesza (I11), ux cocras, cBolicTBa U MOJIy4eHUE.

XumuuecKkuii IKCnepumenm:

03HAaKOMJICHHE ¢ 00pa3liaMu METaJJIOB U CIJIaBOB, UX (PU3MUECKUMU
CBOMCTBaMH, HW3yYEHHUE PE3yJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS
OKCHJIa KaJlbIlUsi U HATpUs C BOJOW (BO3MOXKHO HKCIIOJIb30BAHHE
BUJIEOMATEpPUAIOB), MCCJICIOBAHUE CBOMCTB >XECTKOM BOJIBI, IMpoIecca
TOpEeHHUsl  JKele3a B KHCJIopojae  (BO3MOXKHO — HCIIOJIb30BaHUE
BUJIEOMAaTEpHaIOB), MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMil Ha
MOHBI: MarHus, Kajabl¥s, aJlOMUAHuUs, 1uHKa, xene3a (1) u xemesa (I11),
meau (l1), HabmroeHre U onucaHue MPOLIECCOB OKpAIIMBAHUS TUIAMEHH
MOHAMU HATpus, Kalusd ¢ Kalblusd (BO3MOXKHO UCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), HccleqoBaHre aM(pOTEPHBIX CBOWCTB THUIPOKCHA
AJTIOMUHHUS Y TUAPOKCUIA LIMHKA, PEIICHUE JKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHeuime MeTauibl U UX COEAUHECHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa m wmarepuanbl B TOBCEIHEBHOM JKU3HM 4YEJIOBEKA.
be3omacHoe ucnonb3o0BaHWE BEIIECTB U XUMHUUYECKUX PEaKlUil B OBITY.
IIepBast moMoIIb IPU XUMUYECKUX OKOTaX U OTPABIICHUSAX.

XUMHYECKOE 3arpsi3HEHUE OKpyXawleh cpeasl (mpeaenbHas
JonycTuMasi KoHueHTpanus BemiectB, gainee — IIJIK). Poap xumuum B
PEIICHUH SKOJOTUYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe O0Opa3IoB MaTepuanoB (CTEKJO, CIUIaBbl METaJUIOB,
MOJIMMEPHBIE MaTEPHUAIIBI).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NMPU WM3YYEHUH XUMHUU B 9
KJIACCE OCYIIECTBIIACTCS Yepe3 MUCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX I[IOHSTUWA, TaK W MOHSATUW, SBISIIOIIMXCS CUCTEMHBIMHU IS
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [TUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TTOHATHUS: HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TEOpHWs, aHalu3, CHHTEe3, KiIacCuPuKaius, TMepUOIUIHOCTD,
HAOJFOICHUE, OKCIIEPUMEHT, MOJICJIUPOBAHNE, W3MEpPEHUE, MO/IEb,
SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOTIOTHS, MaTCPUAITHI.

dusukKa: MaTepus, aTOM, 3JIE€KTPOH, TPOTOH, HEUTPOH, NOH, HYKJIH],
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, DJJIEKTPUUYECKUWA  3apsj,
MIPOBOJIHUKH, MOITYNPOBOJHUKH, NUIEKTPUKHU, (DOTOIIEMEHT, BEIIECTRO,
Teno, O00BEM, arperaTHOe€ COCTOSIHHME BEUIECTBA, ra3, pPacTBOp,



pacTBOPUMOCTh, KpHCTaJNIMYeCKass pemETKa, CIUIaBbl, (HU3UYECKHE
BEJIMYMHBI, €IMHUIIBI U3MEPEHHSI, KOCMHUECKOE MPOCTPAHCTBO, TIAHETHI,
3BE31b1, COJHIIE.

buonorusi:  dorocunres, apixanue, Ouocdepa, IKOCUCTEMA,
MUHEpadbHbIe  yOOOpEeHHs,  MHUKpPODJIEMEHTBI,  MaKpOAJIEMEHTHI,
MUTaTeIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI,
MOJIC3HbIE HCKOTIaeMBbIE, TOTLITUBO, BOJIHBIC pEeCypCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
O XMMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpaMMbl  OCHOBHOTO
oO1rero oOpa3zoBaHus JOCTUTAIOTCS B X0Jie OOY4YE€HUS] XUMHUU B €JUHCTBE
yu4eOHOM W  BOCHUTATEIBHOM JESATENBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU  POCCUHCKMMHM  COLMOKYJBTYPHBIMHU U  JYXOBHO-
HPABCTBEHHBIMU LEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NpPAaBHIAMH U
HOpMaMM TOBEACHUS M CIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHMS,
CaMOPAa3BUTHS U COLIMATU3AIMHI 00yUYatOIIUXCSl.

JIMYHOCTHBIE PE3YJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUNA U
paciIMpeHre onbITa AesTeIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE€ B YACTHU:

1)maTpuoTH4YeCKOro BOCIMTAHUS

IIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYpHOMY,
UCTOPUYECKOMY W HAyyHOMY HACJleAHWI0, T[OHMMAaHUA 3HAYCHUs
XUMHYECKOM HAyKH B JKM3HU COBPEMEHHOIO OOIIEeCTBa, CIOCOOHOCTH
BJaJIeTh JOCTOBEPHOM HH(MOpManuendn O NEpeloBbIX JOCTUKEHUSX WU
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2)rpaxaaHCKOro BOCIUTAHUS:

NpPEACTaBICHU O  COLMAIBHBIX  HOpPMax M MpaBWIaX
MEXJIMYHOCTHBIX OTHOUIEHWHA B  KOJUIEKTUBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHOUCCIIEIOBATENBCKOM,
TBOPYECKOM MW  JAPYrMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HON COBMECTHOM JESITENIbHOCTU MPU BBITIOJHEHUU YUYEOHBIX,
NO3HABATENbHBIX 3a]lay, BBINOJHEHUH XHUMHYECKHX DSKCIIEPUMEHTOB,
CO3JaHMH YYCOHBIX IIPOCKTOB, CTPEMJCHHS K B3aHMOIOHHMAHHUIO K
B3aMMOIIOMOLIM B NIPOLECCE ITOH y4eOHON AESTEIBHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBEACHME U MOCTYIKH CBOMX TOBAPUILICH C IO3HLUHU
HPaBCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEICTBHIA
MOCTYIIKOB;

3)eHHOCTH HAYYHOI 0 MO3HAHMS

MUPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE U XUMHYECKOH
pEaklnH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
COCTAaBIIIOIIME OCHOBY JUIsl NIOHMMAHMS CYIIHOCTH HAyYHON KapTHHBI
MUpa, TPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSA
IIPUPOABI, B3AUMOCBS34X YEJIOBEKA C MPUPOJHON CPEAO, O POJIU XUMHH
B [T03HAHWH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAIPaBJICHHbIE HA IOJYYEHHE HOBBIX
3HaHUH 1O XUMHH, HEOOXOAMMBIE [JIsi OOBSICHEHHS HAOII0AaeMbIX
MpOILIECCOB W SIBJICHWM, TIIO3HABATENbHOW, WH(MOPMAIMOHHON W
YUTATEIBCKOW KyJBTYpbl, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM
paboThI ¢ y4eOHBIMH TEKCTAMHM, CIIPABOYHOM JINTEPATYpPOH, JOCTYIHBIMU
TEXHUYECKUMU CPEICTBAMH UH()OPMALIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00YUYEHUIO U MO3HAHUIO, TI0003HATENbHOCTh, TOTOBHOCTD
U CIOCOOHOCTh K caMOOOpa30BaHUIO, TPOCKTHON M HCCIEA0BATEIbCKON
NESATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH W YpPOBHS
00y4YeHHs B TaIbHEHIIIEM;



4)popMHUpOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
30POBBIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HHU, OCO3HAHUE
MOCJHEACTBUA M  HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUsI ), HEOOXOIUMOCTU COOIIOICHUS TIPABUI
0€30MacHOCTU TPU OOpAIICHUU C XUMUYECKUMHU BEIIECTBAMU B OBITY U
peaabHOM )XU3HH;

5)TpyaoBOro BOCIMTAHMS:

UHTEpPEC K TNPAKTUUYECKOMY HU3YyYECHHIO Tpodeccuii u Tpyna
pPa3IMYHOTO POJIa, YBAXKEHHE K TPYIy U pe3yibTaTaM TpPYyJI0BOU
NeSATeIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUHN
M0 XUMHH, OCO3HAHHBIM BBIOOP HMHAWUBUIYAIBHONH  TPACKTOPHUHU
MPOJIOJDKEHUsST 00pa3oBaHUsl C Y4€TOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH,
yCHENIHOM nMpodheCCUOHAIIBHOM JEATeIbHOCTU U Pa3BUTHS HEOOXOIUMBIX
YMEHU, TOTOBHOCTh aJalITUPOBATHCS B TPOPECCUOHATILHOMN Cpejie;

6)3K0J10rH4eCKOro BOCIIUTAHMSA:

JKOJIOTUYECKH IIeJIeCOO0pa3HOe OTHOIIEHHWE K TPHUpPOJE Kak
UCTOYHUKY >KU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHUS, MOHUMAaHUE
IIEHHOCTH 370poBOro W Oe3omacHOro oOpasza >KW3HHU, OTBETCTBEHHOE
OTHOIIIEHUE K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3I0POBBIO,
OCO3HAHHUE IIEHHOCTH COOJIIOJICHUS TIPaBUJI O€30MaCHOTO MOBEACHUS TIPU
paboTe ¢ BelecTBaMu, a TaKXKe B CHUTYaIUAX, YTPOKAIOIMIHNX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJy4YaeMble IpPU H3YyYEHUU
XUMUHU, [JI PELICHUS 3a7ad, CBA3AHHBIX C OKPYXKAIOLIEed MHPHUPOIHON
CpeNoi, JJid TOBBIIICHHUS] YPOBHS SKOJOTMYECKON KYJIBTYPBI, OCO3HAHUS
rJI00AJIBHOTO XapakTepa AKOJOTHYECKUX MPOoOJeM U MyTeH UX pelieHUs
NOCPEICTBOM METOJOB XHUMHH, SKOJOTHMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJCTBOBATbCSI MM B I[I03HABAaTEJIbHOW, KOMMYHUKATUBHON U
COLMATIbHOM MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX PE3YIbTATOB BBIIEISAIOT 3HAUUMBIE IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIE TIOHATUS (3aKOH, TEOPUS,
NPUHIINI, TUTIOTe3a, (PakT, cucTteMa, Mpolecc, SKCIEPUMEHT U JAPYTOE.),
KOTOPBIE€ MCIIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUY€OHBIX MPEeIMETax M
MO3BOJISIIOT HAa OCHOBE 3HAHUW U3 ATHUX TMPEAMETOB (OopMUPOBATH
MPEACTaBICHUE O LEJIOCTHOM HAyYHOW KapTHHE MUpPA, U YHUBEPCAJIbHbIE
yaeOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE, KOMMYHHKATHBHBIE,
PETYISITUBHBIE), KOTOPhIE 00ECIeYnBAOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITETbHOMY  TUIAHUPOBAHWUIO ¥ OCYIIECTBICHUIO  y4eOHOU
NEeATEIbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue AecTBU:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MpH
OCBOCHUU 3HAHUU: PACKPBIBATH CMBICI XUMUYECKUX MOHSTUHI (BBIACIATDH
UX XapaKTepHble NPHU3HAKH, yCTAaHABIMBAaTh B3aUMOCBSI3b C JAPYTHUMU
MOHATUSAMH), HWCIOJIB30BATh TMOHATUSA JJIsi OOBSCHEHUS OTAEIbHBIX
(GakToB W  SABJICHUH, BBHIOMpPATh OCHOBAaHMUSI U  KPUTEPUH  JJIS
KJacCU(UKAMM XUMUYECKUX BEIIECTB W XUMHUYECKHX PEaKIUH,
YCTaHABIIUBaTh MPUUYUHHO-CIIECJICTBEHHBIE CBSI3U MEXAYy OOBbEeKTaMu



W3Y4YCHUS, CTPOUTh  JIOTHYECKHUE  pacCykKIeHus (MHIYKTHUBHBIC,
JE€NyKTUBHBIE, II0 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHMS,;

yYMEHHE MTPUMEHATH B MPOIECCE MO3HAHUS MOHATHS (TIPEIMETHEIC U
METanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMbIE
B XUMUH, TPEOOPa30BHIBATH NTUPOKO MPUMEHSIEMBIC B XUMUH MO/ICTHHBIC
MIPEICTABIICHNUS — XMUMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA), XUMHUYCCKas
dopMyiia U ypaBHCHHE XMMHYECKOW pEakIMH — MPU PEIICHUH ydeOHO-
MO3HABATEIBHBIX 3a7a4, ¢ Y4ETOM 3THX MOJECIBHBIX IPEICTABICHUN
BBISIBIISITh W XapaKTepHU30BaTh CYIIECTBCHHBIC IPHU3HAKH HM3y4aeMbIX
O00BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIMi, BBISBIATH
oOmue  3aKOHOMEPHOCTH,  NPUYMHHO-CICJACTBEHHBIC  CBS3U M
NIPOTUBOPEUHS B M3y4aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBble ucciienoBaTeIbcKHeE TeHCTBHSA

YMECHHE WCIIOJIb30BaTh IOCTaBJICHHBIC BOIPOCH B KauyeCTBE
WHCTPYMEHTA ITO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JIJIs1 (POPMUPOBAHHUS
TUIIOTE3bI TI0 MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpPHOOPETCHHE OMNbITa IO IUTAHUPOBAHHMIO, OpPraHU3ald U
NPOBEJICHUIO YYCHHYECKUX OKCIICPUMEHTOB, yMCHHE HaOII01aTh 3a
XOZIOM TIpOIlecca, CaMOCTOSATENBHO IPOTHO3UPOBATH €r0 pe3yJbTarT,
dopMyHpoBaTh 000OIIECHNS W BBIBOJIBI IO PE3yJIbTaTaM IPOBEIEHHOTO
OTIbITA, UCCIICIOBAHMS, COCTABIISATh OTYET O TPOIeTIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

YMECHHE  BBIOMpATh, aHAJIU3HPOBATH M  WHTCPIPETUPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (POPM MPENCTABICHUS, MOTYyIaeMYyIO
U3 pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpATypa XUMUUYECKOTO
coliep KaHMsl, CIpaBOYHbIE MOcoOuUs, pecypchl MHTepHETa), KpUTUYECKU
OLICHMBATh MPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSATh Pa3InuHble METOJAbl U 3aMpPOChl IPU MOUCKE U
otOope mH(pOpPMAIMU U COOTBETCTBYIOIINX AAHHBIX, HEOOXOIUMBIX MJIs
BBITMIOJTHEHUSI YY€OHBIX M MO3HABATENBHBIX 3a7a4 ONpPENeIEHHOTO THIIA,
npuoOpeTeHne OmbiTa B 00JaCTH HKCIOJIB30BaHUS HHGOPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTHH, OBJAJEHUE KYJIbTYpOl aKTUBHOTO
UCIIOJIb30BAHUS  PA3NMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIHHO
BBLIOMpATh ONTUMAJIbHYIO (OpMy TIpeaAcTaBieHUs HWHOOpPMAUM U
WUTIOCTPUPOBATh  pelllaeMble  33Ja4d  HECIOXKHBIMA  CXEMaMH,
ayuarpaMmMamMH, IpyruMu ¢popMamMu rpaduKu U UX KOMOUHAIIUSIMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATH B MpOIECCe y4eOHOU U
UCCJIEIOBATENLCKOW  JCSATENBHOCTH  MHGOPMAIMIO O  BIHUSHHUH
MIPOMBIIINICHHOCTH, CEIBCKOTO XO3SIICTBA M TPAHCIOPTAa HA COCTOSTHHE
OKPYKaroUIEN MPUPOJHON CPEJIBL.

KoMMyHUKATHUBHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUSL:

yYMEHUS 3aJ1aBaTh BOMPOCHI (B X0/A€ auanora u (Win) AUCKYCCUH) MO
CYIIECTBY OOCYXKIaeMoil TeMbl, (hopMyIHUpOBaTh CBOW TPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

YMEHHS TPENICTABIATh IMOTYyYEHHBIE PE3yJbTaThl MMO3HABATEIHHON
JESTENHPHOCTH B YCTHBIX M MHUCHMEHHBIX TEKCTaX; JENaTh MPE3CHTAIUIO
PE3YNIBTATOB BBIMOTHEHUS XHMHYECKOTO IKCIIEpUMEHTa (71a00paTOpHOTO
OTIbITa, JIA0OPATOPHOW pPabOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB,
y4eOHOr0 IIPOEKTA);

YMEHHS y4eOHOTO COTPYTHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEIILHON M WCCIIENOBATEIbCKON MEATETPHOCTH TIPH PEIICHUU



BO3HHUKAIONIMX TMpoOJieM Ha OCHOBE Yyu€Tra OOIMX MHTEPECOB W
COTJIaCOBaHMS TO3ULIMKN (0O0CYXIEeHUSI, OOMEH MHEHHUSIMU, «MO3TOBBIC
LWITYPMBI», KOOpPAMHALMSA  COBMECTHBIX  JI€MCTBHUM, OIpEIEIICHUE
KPUTEPHUEB 10 OLIEHKE Kaue€CTBa BHITTOJIHEHHON paboThI U Jpyrue).

PeryisiTuBHBIE YHUBEpPCAJIbHbIE YyYeOHbIE 1eiCTBHS:

YMEHHE CaMOCTOSITEJIbHO  OMNPEACNSITh UEIU  JACSATEIbHOCTH,
IJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJUPOBATH U TMPU HEOOXOAUMOCTHU
KOPPEKTHUPOBAaTh  CBOIO  JEATEIbHOCTb,  BBIOMpAaTh  Hauboiiee
3¢ PeKkTUBHBIE CIIOCOOBI PEIICHUS y4eOHBIX M MO3HABATEJIbHBIX 3ajad,
CaMOCTOSITEJIbHO COCTaBJISITh WJIM KOPPEKTUPOBATH MPEJI0KECHHBIN
AJTOPUTM JEWCTBUM MPU BBINOJHEHUM 3aJaHAN C YYETOM IOJTYYEHUS
HOBBIX 3HAaHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OIIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTaTa 3asBICHHON LEJH,
YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBATh KOHTEKCTHI, MpeljiaraeMbie B
YCJIOBUM 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe npeaMeTHBIX pe3ysbTaTOB MO OCBOCHUIO 00s3aTEILHOTO
COJICp)KaHMs, YCTAaHOBJICHHOTO  JaHHOW  QeaepanbHOM  paboueit
IPOrpaMMOM, BBIJICTISIFOT: OCBOECHHBIC O0YYarONUMUCS HAayYHBIC 3HAHMUS,
YMEHUS U CIIOCOOBI IEUCTBUH, crielM(pUIECKUe I MPEeIMETHON 00J1acTH
«XuMus», BUABI JACATEILHOCTH IO TMOJYyYEHHIO HOBOTO 3HAHUS, €r0
UHTEpIpETaIllii, TMPeoOpa3OoBaHUI0O M TPUMEHCHHIO B Pa3IMYHBIX
y4E€OHBIX U HOBBIX CUTYaIIHIX.

K koHmy oOyuenus B 8 kJlacce mpeaMETHbIE pe3yJbTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
00y4aroImuXxcs yMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUH: aToOM,
MOJIEKYJIa, XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEILECTBO, CMECh (OQHOPOJHAA U HEOJHOPOJHAsI), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi W MOJIEKYJIsIpHash Macca, KOJIUYECTBO
BEILECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas A0JII XUMUYECKOTO
AJIEeMEHTa B COCAMHEHHH, MOJISPHBIM OOBEM, OKCHUM, KHUCIIOTA,
OCHOBaHUE, COJlb, ANEKTPOOTPULIATENBHOCT, CTEIEHb
OKHUCJICHHS, XUMUYECKas peaKius, KiIacCU(PUKAIMS PpPEaKIIHii:
peaKkiuu  COCNMHEHUs, pPEaKkUMH  pa3loXKEHHs, peakuuu
3aMeIIeHMs], peakiuu OoOMEeHa, 5K30- U OJHIOTEPMUUYECKUE
peakiuu, TerIoBoi 3P ekt peakiuu, SAPo aToMa, SIESKTPOHHBIN
CJIOW aToMa, aTOMHas opOuTagb, paglyCc aToMa, XHUMHYECKas
CBS3b, MOJSIPHAS M HEMOJSpHAs KOBAJEHTHAs CBA3b, HOHHAs
CBS3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas J0JisI BEIIECTBA
(MpouEeHTHAsI KOHLEHTPAIIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHSATHIA
U TPUMEHSTh OSTU TMOHSTUS TPU ONHCAHUU BEIIECTB M UX
IIPEBPAILICHUN;

e HCHOJIb30BaTh XUMHUYECKYID CHUMBOJIMKY [IJIi  COCTaBJICHUS
(dbopMyIT BEIIECTB U YPaBHEHUN XUMHUYECKUX PEaAKITHH;

e ONpENEeNsiTh BAJCHTHOCTH AaTOMOB DJJEMEHTOB B OWHApPHBIX
COCIMHEHUSAX, CTENEHb OKHCICHHUS HJIEMEHTOB B OWHApHBIX
COCMHEHUAX, NPUHAIJIC)KHOCTh BEHIECTB K ONPEICIEHHOMY
KJIaccy coelIuHeHuW 1o QopMynam, BUJ XUMHYECKON CBS3U
(KOBaJICHTHAs U MIOHHAs) B HEOPTaHMYECKUX COEIMHEHHUSIX;



e packpbiBaTh cMbIca [lepuoanueckoro 3akona /. 1. Menneneena:
JEMOHCTPUPOBATh TMOHMMAaHUE TEPUOJMYECKON 3aBUCUMOCTH
CBOMCTB XHMMHMYECKHMX DJJEMCHTOB OT HX IIOJOXKCHUS B
[Iepuonuueckoi cucreme, 3aKOHOB COXPAHEHUsI MAacChl BELIECTB,
MOCTOSIHCTBAa COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HHUS, 3aKOHa
ABoraapo;

e OIIMCHIBATH u XapaKTepUu30BaTh TaOIMYHYIO bopmy
[lepuoguyeckoit CUCTEMBbl XUMHYECKUX DJIEMEHTOB: pa3invaTh
HNOHATHUS «riaBHas mnoAarpynna (A-rpymma)» W «1mobouyHas
noarpynmna (b-rpynma)», wmanble u  OOJbIIME  TEPHUOIBI,
COOTHOCUTHh OOO3HAYEHUS, KOTOPhIE HUMEIOTCA B TaOIHIE
«Ilepuonuueckass cucrteMa XumMudeckux a3yemeHtoB [J[. U.
MenpneneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMUYECKHUX DJIEMEHTOB (COCTaB W 3apsj] siapa, oldliee
YUCJIO JJICKTPOHOB M paclpe/iefieHue UX IO 3JIECKTPOHHBIM
CJI0SIM);

e KJacCCU(DUIIMPOBATH XUMHUYECKHE DJIEMEHTBI, HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKHE peakiuu (10 YHUCIy U COCTaBYy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY b (PeKTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
BEIIECTB  pPa3JIMYHBIX  KJIACCOB, TMOATBEpXkAash  ONMUCAHHE
npuMepaMyd  MOJICKYJISIPHBIX ~ YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

e TIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOKHOCTH MTPOTEKAHUSI XUMUYECKUX
IpEeBpaIleHUu B Pa3JIMYHBIX YCIOBHSIX;

e BBIUUCIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacCChI
BEIIIECTB, MACCOBYIO JIOJII0 XUMUUYECKOTO dJIEMEHTa 1o (GopmyJie
COCIMHEHHS, MaCCOBYIO JIOJTIO BEIECTBA B pacTBOpE, MIPOBOIUTH
pacy€Thl MO YPaBHEHHUIO XUMHUUECKOW PEaKIINH;

e TPUMEHSTH OCHOBHBIC OIEPAIUHA MBICIIUTCIIBHOU JIESITCIIHHOCTH —
aHaJgu3 M CHUHTE3, CpaBHEHHE, 000OIICHHE, CHCTEeMaTH3alIMIo,
KJ1acCH(pUKAINIO, BBISIBJICHUE TPUYHMHHO-CJICICTBEHHBIX CBSI3EH —
IJIA W3YYEHHUS CBOWMCTB BEIIECTB M XHUMHUYECKHX PEAKIUH,

€CTECTBEHHO-HAYYHbIE METOABl TO3HAHUA — HAOIIOIECHHE,
U3MEpEHHEe, MOJICTUPOBAHUE, OKCIEPUMEHT (pealbHBId U
MBICJICHHBIN );

e CIJIEIOBAaTh MpaBUJIaM TOJb30BAHHUS XUMHUUYECKOM NOCYyIOW H
1ab0paToOpHBIM 00OPYIOBAaHUEM, a TAKXKE MPAaBHIIaM OOpaIleHus
C BeHleCTBAaMM B COOTBETCTBUM C HHCTPYKUHUSIMU TIO
BBITIOJTHEHUIO ~ JTAOOPATOPHBIX ~ XUMHUYECKUX  OMBITOB  TIO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOJOpOAa U
KHUCIIOPOJla), MPUTrOTOBJIECHUIO PACTBOPOB C  OMNpPEAEIEHHON
MacCOBOM JI0J€H pPacTBOPEHHOIO BEILIECTBA, IUJIAHUPOBATH M
IPOBOJIUTh XUMHUYECKHE HKCHEPUMEHTHI [0 PACIO3HABAHUIO
pacTBOpPOB IIENOYEH W KHUCIOT C MOMOIIBIO HHAUKATOPOB
(maxkmyc, heHonpTaNenH, METUIIOPAHK U IPYTHUE).
K xonnmy oOyuenuss B 9 kiacce mnpeaMETHbIE pe3yibTaThl Ha
0a30BOM  ypOBHE  JOJIKHBI  OTpaxkaTb  CHOPMUPOBAHHOCTH Y
o0yyJaromuxcs yMEHUI:



pacKpbIlBaTh  CMBICI ~ OCHOBHBIX  XMMHWYECKUX  MOHSITHH:
XUMHUYECKHM BJIEMEHT, aTOM, MOJIEKYyJia, UOH, KaTUOH, AHWOH,
MPOCTOE  BEIIECTBO,  CIIOXHOE  BEHIECTBO,  BAJECHTHOCTD,
AJIEKTPOOTPULIATENBHOCTh, CTENECHb OKHUCICHHS, XUMUYECKas
peakiusi, XuMHU4YecKasi CBsI3b, TEIJIOBOU A(DPEKT peakiuu, MoJb,
MOJISIpDHBI  00BEM, PacTBOP, AJIEKTPOJUTHI, HEIICKTPOJIUTHI,
ANEKTPOJIUTHYECKAS JTUCCOIMAIINSI, PEaKIIMd HMOHHOTO OOMEHa,
KaTaiu3aTop, XUMHUYECKOE  paBHOBECHE, OOpaThUMbie H
HEOOpaTUMbIE  PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKUHuH,  OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTAHOBJICHHUE, aJUIOTPONUs, aM(OTEepHOCTh, XHUMHYECKas
CBs3b (KOBAJICHTHAS, MOHHAS, METAJUTNYECKas ), KpUCTaAITNIeCcKast
peléTKa, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOU
peakuuu, TpenaenapHo  jpomnyctumas — koHmeHtpauus — [TJIK
BEIIIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHI
U TPUMEHSTh OTHU TOHSTUS TPU ONHCAHUU BEIIECTB M UX
IIPEBPALLICHUN;

UCIOJb30BaTh XMMUYECKYIO CHUMBOJIMKY [IJI1  COCTaBJICHMS
dbopMys BEIIeCTB U YPaBHEHUM XUMHUECKUX PEAKIIH;
ONpEAEsATh BAJECHTHOCTh W CTENEHb OKHUCJICHUS XHMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX pa3IUYHOTO COCTaBa,
NPUHAMJICKHOCTh  BEHIECTB K  ONPENEIEHHOMY  Kjaccy
COCNMHEHUH 1O  QopMyinaMm, BUJ  XUMHUYECKOH  CBS3U
(KOBaJI€HTHAs, HWOHHAsA, METAJUIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHHUSX, 3apsij UOHA MO XMUMHUYECKo (opmyre, xapakrep
cpeabl B BOJAHBIX PAacTBOPaX HEOPraHWYECKUX COEAUHEHUM, TUIl
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cmbica Ilepuonuueckoro 3akona Jl. 1. Menneneesa
U JEMOHCTPUpPOBaTH €ro MOHUMAaHHUE: OMNHUCHIBATH U
XapakTepu3oBaTh TabimuHyo Gopmy Ilepuoamdeckoit cucTeMbl
XUMUYECKUX  JJEMEHTOB: pa3jiMyaThb TMOHATUS  «TJaBHAs
noarpynna (A-rpynmna)» u «mobounas moarpynna (b-rpymma)y,
MaJible U OOJIBIITNE TIEPUObI, COOTHOCUTH 0003HAUYCHHUS, KOTOPHIE
UMEIOTCA B MEPUOAMYECKON  Tabmuile, C  YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3IIEMEHTOB
(coctaB ® 3apsnm sapa, oOmee YHCIO AJICKTPOHOB U
pacipeniefieHue X IO AJIEKTPOHHBIM CJI0SIM), OOBSICHATH 00IIHe
3aKOHOMEPHOCTM B M3MEHCHUM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUH B MpeiesiaX MajblX NEPUOIOB U TJIABHBIX NOATPYII
C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XWMHUUYECKHE DJIEMEHTBhI, HEOPTraHUYECKUE
BEIIECTBA, XUMUYECKHE peakuuu (M0 4YUCIy U COCTaBYy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETIOBOMY 3 deKTy, 1mo
U3MEHEHUIO CTENEHEN OKUCICHUSI XUMHUUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMHCHIBATh) OOMME W  CHCHUPUICCKUE
XUMUYECKHE CBOMCTBA MPOCTBIX U  CIOXHBIX  BEIIECTB,
MNOATBEPK/Iasl ONMKHCAHUE MPUMEPAMU MOJEKYISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;
COCTaBJISITb  yYPABHEHUSI  DJIECKTPOIUTUYECKOW  JHCCOLMAIUU
KHUCJIOT, IIEJ0Yel U COJIeH, MOJIHbIE U COKpPAIIEHHBIE YPAaBHEHUS



peaxuui MOHHOTI'O oOMeHa, ypaBHEHUS peaKuui,
MOJITBEP)KIAIONINX CYIIECTBOBAHNUE T€HETHUYECKOW CBSI3U MEXKITY
BEIIECTBAMHU PA3IMYHBIX KIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHbHO-BOCCTAHOBHTEIHHBIX
peaKuii MOCPEICTBOM COCTABIICHUSI JIIEKTPOHHOTO OanmaHca
ITUX PEaKLUu;

NPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WUX
CTPOCHUHA, BO3MOKHOCTH NPOTEKAHUS XUMHYECKUX
NpEeBpaIIeHU B Pa3IMYHBIX YCIOBUAX;

BBIYUCIIATh OTHOCUTEIHHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO AJIeMeHTa 1o (opmyre
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacuéThl MO0 YPaBHEHHUIO XUMUYECKON PEaKIIH;

coON0IaTh TpaBWJIa TMOJIL30BAHUSA XUMHUYECKOM MOCyAod u
1abopaTOpHBIM 00OPYIOBAaHUEM, a TAaK)Ke MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMH IO BBITOJHEHUIO
1a00paTOPHBIX ~XUMUYECKUX OINBITOB 1O TIOIYYCHHIO W
COOMpPaHHIO Ta3000pa3HBIX BENIECTB (aMMHAKa W YTIEKHUCIIOro
raza);

NPOBOJIUTh PEAKIMH, MOATBEPIKIAIONINE KAa4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PAClO3HABATH OMBITHBIM IyTEM XJIOPHI-,
Opomua-, moaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyiabdar-,
THJIPOKCH]I-MOHBI, KAaTHOHBl aMMOHHS W WOHBI H3YYCHHBIX
METAJJIOB,  MPUCYTCTBYIONIME B  BOJHBIX  PacTBOpPax
HEOpPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE ONIEPAIIMH MBICTUTEIBHON IEATETbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHUE, O00O0OIleHHEe, CHUCTEMAaTH3AIIMIO,
BBISIBJICHUE TMPUYUHHO-CICJACTBEHHBIX CBSI3€W — IJIsi U3y4YEHUs
CBOMCTB BEIIECTB M XUMHUYECKUX pEaAKIUH, €CTeCTBEHHO-
Hay4yHbIE METOJbI TIO3HAHWUA — HAONIOJEHUEe, HW3MEPEHHE,
MOJICTTUPOBAHKE, DJKCINEPUMEHT (pEaJbHBI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
DJIeKTpOHHbIe (LN (POBbIE)
N HauMeHOBaHUE KoauuecTBO 4acoB o0pa3oBaTe/ibHbIE pecypchl
[
. pa3aeyioB M TeM
nporpaMmMabl Beero KonTpoJbHbIE IIpakTuyeckue
padoThI padoThI
Pasznea 1.IlepBoHavasibHble XUMHYECKHE MOHATUHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuorexa [JOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
esATEIILPHOCTH YeI0BEKa
19 BemecTBa n xumMmyeckue 15 1 bubnuorexa [JOK
' peaKiuu https://m.edso0.ru/7f41837¢
Htoro o paszeny 20
Pa3znen 2.BaxHeiilime npeacTaBuTe I HEOPraHN4ecKuX BellecTB
51 Bosznyx. Kucnopon. 6 bubnuoreka [JOK
' TTousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
59 Bopopon.Ilonstue o 3 1 bu6mmoreka [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousite 00 OCHOBAHUSX https://m.edsoo.ru/7f41837c
OCHOBHBI€E KJIaCCHI bubnunoreka IIOK
2.4 11 1 1 »

HCOPraHN4YCCKUX

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COEIMHEHU I
Wroro mo pazueny 30
Paznen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xumuieckux 3j1eMmeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun
[Tepronnueckuii 3aKOH U
[Tepuonnueckas cucrema
pHOA bu6moreka [IOK
3.1 XHUMHYECKHUX DJIEMEHTOB 7
https://m.edso0.ru/7f41837c
. 1. Menneneena.
Crpoenue atoma
XuMudeckas CBS3b.
3. OKuCIUTENHHO- 3 1 bu6moreka [IOK
' BOCCTaHOBHTEIILHbIC https://m.edso0.ru/7f41837¢c
peakuuu
TToro 1o pasier 15 bu6mmoreka [IOK
pasiery https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorera [JOK
P P https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

DJIeKTpOHHbIe (LN (POBbIE)

N HauMeHOBaHUE KoauuecTBO 4acoB o0pa3oBaTe/ibHbIE pecypchl
°
/i pa3aeyioB M TeM
nporpaMmMal B KonTpoJbHbIE IpakTuyeckue
cero
padoThI padoThI
Paszpnen 1.BemiecTBo U XUMHYECKHE peaKIIUH
[ToBTOpEHME N
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeIoB https://m.eds00.ru/7f41a636
Kypca 8 Kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa IOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX peaklui
DNEeKTPOIUTHYECKAS
13 IUCCOIIHALIHS. 3 1 1 bu6mmoreka [IOK
' XUMHUYECKUE PEaKIIU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro mmo pasneny 17
Pa3pen 2.HeMeTaJILI M HX COCTHHEHUS
OO01as XxapakTepucTuKa
P P bubmuoreka [JOK
2.1 XUMHYECKUX DJIEMEHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynnsl. ['anorexs
2.2 OO1ast xapakTepuCTHUKa 6 bubnuorexa [IOK



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

XUMUYECKUX JIEMEHTOB
VIA-rpynnel. Cepa u eé
COCJIMHEHUS

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

OO01as XxapakTepucTUKa

53 XUMHUYECKHX JIEMEHTOB 7 bu6mmoreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdhop u ux coeTMHEHUS
OO01as XxapakTeprucTUKa
XUMHUYECKUX DJIEMEHTOB Eub 110K
nonroTeKa
2.4 IVA- .Y
rp}iHHH fiepoiH 8 https://m.edsoo.ru/7f41a636
KpEMHUH U HX
COCTMHECHUS
Hroro no pazneny 25
Pa3znen 3.Merajuuibl M MX COeAMHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edso0.ru/7f41a636
3. Baxneiimmne MeTanibsl 1 16 bubmuorexa [JOK
' UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mmo pasneny 20

Pasznen 4. Xumus n okpyxamomas cpeaa

41 Bemectsa u marepuaisl B 3 bubnuoreka [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubnmoreka [JOK



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

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poss xumun B
JKU3HU yenoBeka. Tena u 1 bubmorexa HOK
' https://m.edsoo.ru/ff0d210c
BEIIlECTBA
IlonsTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTrueckast padota Ne 1
«IIpaBwmiia paboTHI B
J1a00paTOPHUU U IIPUEMBI 1 bubmmorexa LOK
parTop P ! https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM
YucTele BEecTBa U CMECH. 1 bubmuoreka [JOK
CriocoOnlI pasneneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
«Paznenenue cmeceit (Ha 1 bubmuoreka [JOK
MpUMEPE OUUCTKU NMOBAPEHHOMN ! https://m.edsoo.ru/ff0d28c8
COJIH)»
ATOMBI U MOJIEKYJIbI 1 bubmorexa HOK
v https://m.edsoo.ru/ff0d2a6¢c
XUMHYECKUE dJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

(CMMBOJIBI) XMMHUYECKUX

https://m.edsoo.ru/ff0d2be8

DJIEMEHTOB
8 [IpocThlie U CII0KHBIE BELIECTBA brbamorexa LOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE bubmoreka LIOK
Yp v https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSHCTBA COCTaBa
10 BellecTB. Xumuieckas hopmysa. bubnuoreka [JOK
BanentHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKUX DIIEMEHTOB
OTtHOCUTEeNnLHAs aTOMHAs Macca.
11 OTHOCUTENbHAS MOJICKYIIIpHAas bubmorera [JOK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bubnmuoreka [JOK
SIBJICHUS. XMMHUYECKasl peaKust https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBus
15 MPOTEKAHUS XUMHYECKUX bubmorexa HOK
p = https://m.edsoo.ru/ff0d3al6
peakmuit
3aK0H COXpaHEHHUS MacChl
16 BelecTB. XUMHYCCKUE bubmorexa HOK
B ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Brruncienus koandecTBa, MacChl bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BELIECTBA M0 YPABHEHUSIM
XUMHUUYECKUX PEaKINil

https://m.edsoo.ru/ff0d5708

Krnaccudukarus XuMHYECKUX
peakuuii (CoeTuHeHus,

bubmmoreka [{OK

18
pa3yoKeHus, 3aMELICHHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoIeUCT. O000ICHHEe U bubmorexa HOK
’ . https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIlis 3HAHUH
KonTponsnas pabora Nel no
20 TeMe «BeniecTBa 1 XUMHUYECKUE bubmorexa LOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3nyx — cMech razos. CocraB
21 Boznyxa. Kucrnopong — snemeHT Bubmmorexa [IOK
ATES. poA https://m.edsoo.ru/ff0d448e
U npoctoe BemecTBo. O30H
OuznyecKkue U XUMHUYECKHe
29 CBOMCTBA KUCJIOPOia (peaKIuu bubnunoreka [JOK
okucneHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 oxcruaax
CriocoObl MmosTydeHus: KUCIopoia
93 B JIaOOpaTOPUH U bubnunoreka [JOK
npoMblnieHHOCTH. [IpuMeHenue https://m.edsoo.ru/ff0d497a
KHCIIOpOo1a
TennoBoit 3¢ ekt Xumuueckoit
bu6mmoreka [JOK
24 peakuuu, IOHATHE O

TCPMOXUMHUYCCKOM YPaBHCHUU,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

3K30- ¥ SHJOTEPMUYECKUX
peaKuusx

TornmBo (HedTh, yroib u

bubmmoreka [{OK

25 .3
METaH). 3arpsHCHHE BO3NYXa, https://m.edsoo.ru/ff0d4c4a
CTIOCOOBI €ro Mpe0TBPAIICHUS
[IpakTnueckas padora Ne 3 no
26 teme «llomydenue u cobupanue bubnnorexa [JOK
KHMCJIOPOJ1a, U3YYEHHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Boaopon — sneMeHT u mpocToe
27 BGIEGET]?O Haxoxnenue 5 bubmorexa LOK
' https://m.edsoo.ru/ff0d4dd0
pupoIe
duszndecKkrue 1 XHMUIECKHE
28 CBOMCTBA BOJIOPOJIA bubmorexa IOK
AOpOAa. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
bu6mmoreka [IOK
29 IT
OIUITHE O KHCIOTax 1 collx https://m.edsoo.ru/ff0d50d2
30 CriocoObI Mmory4eHust BOJA0Opoaa B bubmuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o
31 teme «llomydeHnue u cobupanue bubnuoreka [IOK
BOJIOpOJa, U3yYEHHUE €0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»
MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
32
ABoraapo https://m.edsoo.ru/ff0d542e
33 Brruncienus o00bEma, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

KOJINYECTBA BEIL[ECTBA ra3a Io
€ro U3BECTHOMY KOJINYECTBY
BELLECTBA WM 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruucnenus 00EMOB ra3oB Mo
YPaBHEHUIO PEAKIIUU Ha OCHOBE

bubmmoreka [{OK

34
3aKOHA OOBEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
razoB

35 DOu3nvecKrue U XMMUYECKHE bubmmoreka [{OK
CBOMCTBA BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 bubmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 Hacsiiienabie 1 HEHACHIIICHHBIS bubmuorexa [JOK
pactBopbl. MaccoBas 1015 https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
[Tpaktrueckast pabota Ne 5 o
teme «lIpuroroBnenue

38 ACTBOPOB C OIpPEACIEHHON bubmorexa HOK
p P B ? a . https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIei paCTBOPEHHOTO
BEILIECTBAY
Kontponsnas pabora Ne2 mo

39 teme «Kucnopos. Bogopo bubmorexa HOK

PO BOAOPO- https://m.edsoo.ru/ff0d6342
Bopa»

40 OKcupl: cocTas, bubmuoreka [JOK
KJ1accu(uKaIys, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e

41 [Tonyuenue u xumudeckue bubnuorexa [IOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHIOB

https://m.edsoo.ru/ff0d664e

42 OCHOBaHUS: COCTaB, bubmmoreka [{OK
KJIacCH(UKaIsi, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n xumMmu4eckue bubnnorexa [JOK
CBOMCTBA OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: cocras, bubmmoreka [{OK
KJaccuukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n xXumMu4eckue bubnuoreka [JOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnoco((SLII) 0T )eHm g bubmorexa TOK
yi L https://m.edsoo.ru/00ad9474
XUMHYECKHE CBOHCTBA
[TpakTuueckas padota Ne 6.
Pemenne skcnepuMeHTATBHBIX
47 3aga4 o teme «OCHOBHBIC bubmorexa [IOK
g https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHUYECKUX
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 KJIacCaMH HEOPraHHYECKUX bubmorexa HOK
N p https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtponsnas pabora Ne3 mo
gy bu6mmoreka [JOK
50 Teme "OCHOBHBIC KITACCHI

HEOPraHUYECKUX COeAMHEHUI"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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IIepBble NONBITKU
KJaccU(PUKAITUN XUMHYECKIX

bubmmoreka [{OK

ol
aneMeHTOB. [loHsTHE O rpymmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U

59 [lepuoauueckas cucrema bubnnorexa [JOK
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00ada52c
MenneneeBa

53 [Tepuoapl, TPYIIIBI, TTOATPYIIITHI bubmorera [JOK

P > TPYIIE, 26 https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB bubmuorexa [JOK
aTOMHBIX saep. M3oTormsl https://m.edsoo.ru/00ada342
CrpoeHue 3MeKTPOHHBIX

55 000JI0YCK aTOMOB DJICMEHTOB bubmuorexa [JOK
[Tepuonnueckoit cucremsr /1. U. https://m.edsoo.ru/00ada6bc
Meunneneena
XapakTepucTUKa XUMHUYECKOTO

56 9JIEMEHTA TI0 ero MOJ0KCHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuoauyeckoro

57 3aKOHA ISl pa3BUTHUS HAYKU U bubnuoreka [JOK
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4EHBIM, IEJAror U rpaXKJaHuH

58 DNEeKTPOOTPULIATENEHOCTh bubnuoreka [JOK

aTOMOB XMMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adaab8

bu6mmoreka [{OK

59 Horthas ximireckas cosisb 1 https://m.edsoo.ru/00adac34

60 KoBanenrnas nonsipHas 1 bubnuorexa [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8

61 KoBanenTnas HenossipHas 1 bubnuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9

bubnuorexa [JOK

62 CTeneHe okucneHHS 1 https:// m.edSO(I)_.[ ru/00adae28

63 OKucauTenbpHO- 1 bubmuorexa [JOK
BOCCTAHOBHTEIIBHBIE PEAKIINN https://m.edsoo.ru/00adb076

bubmuorexa [JOK

64 OKHCIUTENN U BOCCTAHOBUTEIH 1 httos//m.e dsogru 100adb076
KonTtponbras padota Ne4 o

65 teme «CTpoeHue aToma. 1 Bubmmorexa [JOK
MIECKAS CBA3En https://m.edsoo.ru/00adb486

66 PesepBubiit ypok. O6001IeHNE 1 1 bubnunoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00adb33c

67 PeseprubIit ypok. O6001IeHNE 1 1 bubnunoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ad9cb2

68 PesepBHbli ypoK. O606£J.I€HI/I€ u 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adac34
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9 KUIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero U3yYEeHUs o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX DJIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
5 W3MEHECHUH CBOMCTB 1 bu6moreka [IOK
XUMHUYECKUX HIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MTEPUOJOB
Knaccuduxkanus n
3 HOMEHKIATYDA 1 bu6mmoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEIECTB
Buapl xumuyeckoit CBs3u 1
bu6mmoreka [JOK
4 THUIBI KPUCTAIITUIECKUX 1
. https://m.edsoo.ru/00adbac6
peméToK
KonTpomnsnas padora Nel
o reme «IloBTopenue u
5 yriayOiieHrne 3HaHu’ 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kacca»
6 Knaccudukarms 1 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

XUMHUYECKUX PEAKIUH 110
Pa3JINYHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHYECKON PEaKIUU.

bubmmoreka [{OK

;
[ToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUIX
[TonsiTHE 0 XMMUYECKOM
paBHOBecuu. DakTOpHI,

8 BIIASIFOLIIE HA CKOPOCTh bubnuoreka [IOK
XUMHUYECKON PEaKIuu 1 https://m.edsoo.ru/00adc28c
TOJIOKEHNUE XUMUYIECKOTO
paBHOBECHS
OKucauTenbHO-

9 BOCCTaHOBUTEJIbHbBIE bubamorera LOK

https://m.edsoo.ru/00adcade
peaxkuuu
Teopus
AIIEKTPOJIUTUUECKON bubnunoreka [JOK

10
nuccormanuyu. CUiIbHEIE U https://m.edso0.ru/00adcd68
ci1abble AIIEKTPOJIUTHI

1 HNonnsie ypaBHEHUS bubnuoreka [JOK
peakuuit https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA
KHCIIOT U OCHOBaHUH B

. bubnuoreka [JOK

12 CBETE MpeCTaBICHUH 00

ANEKTPOJUTUUECKOU
IUCCOLIUAIINU

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XMUMHYECKHE CBOUCTBA
COJIEH B CBETE

13 MIpEJICTaBICHHIA 00 Bubnnorexa LIOK
. https://m.edsoo.ru/00add8b2

ANEKTPOJIUTUYECKOM
JMCCOLIMAITIT

14 [TonsiTHe o rugponuse bubnnorexa [JOK
conen https://m.edsoo.ru/00add9d4

15 O06o06meHne u bubmmoreka [{OK
CHUCTeMaTH3allus 3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas padota Ne

16 1. «Pemenue bu6moreka [IOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a/1a49
KonTtponsHas padorta Ne2
o TeMe

17 «INEKTPOIUTHYECKAS bubnuoreka [IOK
JIUCCOIIHALIHS. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B
pacTBopax»
OO6mras xapakTepucTuKa

18 raj;ioreHOB. XUMUYECKHUE bubnuoreka [JOK
CBOICTBa Ha MpUMeEpPe https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. ConsHast BuGmmorexa [OK

19 KHCJI0Ta, XHMHYECKHE

CBOMCTBA, MOJYYECHHE,

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00ade104

IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2

20 o reme «llomydyenue bubnuorexa [JOK
COJITHOM KUCJOTEHI, https://m.edso0.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY»

Beruucnenus no

21 YPAaBHEHUSAM XUMHUYECKHUX bubnnorexa [JOK
peaKuuii, €Clii OJJUH U3 https://m.edso0.ru/00ade488
peareHTOB JIaH B U30BITKE

29 OO6muras xapakTepucTuKa bubmuorexa [JOK
anemeHTOB VIA-Tpymimst https://m.edsoo.ru/00ade64a
AnnoTpomnHbIE
MOIU(DUKAITUN CEPBHI.

23 Haxoxnenue cepol u €€ bubnuoreka [IOK
COEIMHEHUH B MPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA
cepbl
CepoBosiopo, CTpOCHHE, Bu6morexa [IOK

24 (bM3UYEeCKrEe U XUMHUYECKUE

. https://m.edso0.ru/00ade802
CBOICTBa
Oxkcunpl cepsl. CepHas

o5 KHCJIOTa, (PU3UYECKUE U bubnunoreka [JOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE

26 XVMHUYECKUE PEAKIINH, bubnuoreka [IOK

JICXKAIIUE B OCHOBC

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MPOMBIIIJICHHOTO CII0C00a
MIOJTY4YEHUS CEPHOU
KHUCJIOTBI. XUMUYECKOE
3arpsAA3HEHUE OKPYXKaIOLEen
Cpelbl COEAMHEHUAMU

cepbl
Brruncienue MaccoBoit
27 JIOJTH BBIXOJ1a IPOyKTa bubmorexa HOK
POLYK https://m.edsoo.ru/00adec8a
peaxiu
OO01as XxapakTepucTuKa
371eMeHTOB VA-Tpynibl.
28 A30T, pacrpocTpaHeHHE B bubmorexa TOK
> PacTipocTp https://m.edsoo.ru/00adeea6
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA
AMMmak, ero gusnyeckue
29 1 XMMUYECKHUE CBOMCTBA bubmorexa IOK
’ https://m.edso0.ru/00adf004
MOJTy4CHUE U IPUMEHEHUE
[IpakTuueckas pabota Ne 3
30 no teme «llonydyenue bubnuoreka [JOK
aMMuaKa, U3y4eHue ero https://m.edso0.ru/00adf180
CBOMCTB»
A3OTHas KucjoTa, eé
bubnuoreka [JOK
31 (hbM3UYECKUEe U XUMHUYECKUE
. https://m.edso0.ru/00adf306
CBOICTBa
39 Hcnonp30BaHne HUTPATOB bubnuoreka [IOK

M COJIell aMMOHUS B

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



https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf004
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KaueCTBE MUHEPAIbHBIX
ynoopenuit. Xumudeckoe
3arpsAI3HEHUE OKPYXKaIoLen
Cpelbl COEAMHEHUAMU
azora

®docdop. Oxenn pochopa
(V) u pocdopnas kucnora,

bubmmoreka [{OK

33
(uznueckue 1 XuMU4ecKHue https://m.edsoo.ru/00adf68a
CBOMCTBA, MTOJy4CHUE
Hcnonws3oBanue docdaTon
B KaueCTBE MUHEPATBHBIX Eut OK

34 yIoOpeHui. 3arps3HeHne nommoreka L{
HPUPOTHON Cpems https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon,

35 pacrnpocTpaHeHUE B bubnuoreka [IOK
npupoie, Gu3nvIecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOMCTBA
Oxcunpl yriaeposa, ux
(buznuecKkue 1 XuMU4ecKue Eu OK

36 CBOMCTBA. DKOJIOIMYECKUE nommnoreka L{
HPOGIIEMBI, CBA3AHHHE ¢ https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)

37 VYroapHas KuciaoTa u eé bubmuoreka [JOK
COJIH https://m.edsoo.ru/00ae006¢

38 [IpakTnyeckas padora Ne 4 Bubmmorexa LIOK

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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o reme "llonydenue
YIJIEKHCIIOTO Ta3a.
KauectBennas peakuus Ha
KapOoHaT-uOH"

39

HCpBOHa‘-IaJII)HI)IG IIOHATUA
00 OpraHMYecKux
BEIIEeCTBaX KaK O
COCIIMHEHUSX yriiepoaa

bubmmoreka [{OK
https://m.edsoo.ru/00ae054e

40

Kpemnwnii u ero
COEIMHEHUS

bu6moreka [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTnueckas padora Ne
5. Pemenne
AKCIIEPUMEHTAJIbHBIX 33124
o Teme «Baxkueimme
HEMETaJUIBI U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KontponbHas padoTa Ne3
1o teme «Baxuernne
HEMETaILJIbl U UX
COEIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

43

OO1as XxapakTepucTuKa
XUMHUYECKUX HJIEMEHTOB —
MEeTaJUI0B. MeTtamnnueckas
CBSI3b U METAJUIMYECKas
KpUCTaJUINYECKast
pemérka. Pusnyeckue
CBOMCTBA METAJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XMUMHYECKHE CBOUCTBA

44 METAJLJIOB. bubmmoreka [{OK
DNEeKTPOXUMHUYECKUN PSiJT https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OO61ue crocoObI
TOJTyYCHUS] METaJIOB.

CnnaBsl. Beraucnenus no

45 aBHEHUSIM XHUMHYECKUX bubmmorexa [TOK
P N https://m.edso00.ru/00ael156
peaKIuii, ecliv OJIUH U3
peareHTOB COJIEPKUT
npuMecH

46 [Tonsatue o xoppo3nn bubnuoreka [IOK
METaJIJIOB https://m.eds00.ru/00ael278

bu6mmoreka [IOK

47 eJ10 € MeTall
[enotmbie MeTas el https://m.edso0.ru/00ael4b2

48 OKCuIbl M THAPOKCHUIBI bubnuoreka [IOK
HATpUS U KaJust https://m.edsoo.ru/00ael4b2
IllerouHO3eMEIBHEIC

49 METaJlIbl — KaJIbIIUH U bubmorera [JOK

. t https://m.edsoo.ru/00ael5e8
Mar"ui

50 Baxwueiimne coeauHeHUst bubnuoreka [JOK
KaIbIIUs https://m.edsoo.ru/00ael5e8

51 O060011IEHNE U
CHCTEeMAaTHu3alusl 3HaHUI

59 K&cTkocCTh BOJBI U bu6mmoreka [JOK

crnocoOsbl €€ ycTpaHeHus

https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6

bubmmoreka [{OK

53 o Teme "JKECTKOCTh BOJIBI
.. H,, https://m.edsoo.ru/00aelae8
Y METOJIbI €€ yCTpaHeHUs
bubmmoreka [{OK
54 AtoMuHHAK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOlCTBaA bubnnorexa [JOK
OKCH/JIa ¥ TUIPOKCUA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 XKenezo
https://m.edso00.ru/00ae1d86
OxcuIBI, THAPOKCHIBI |
b K
57 cosmm xkene3a (I1) u xxenesza nommorexa [O
() https://m.edso0.ru/00ae35e6
58 O6o0mmenue u
cUCcTeEMAaTu3aIys 3HaHUI
[TpakTrueckas padota Ne
7. Pemienne
59 AKCIEPUMEHTAIBHBIX 3a]a4 bubnuoreka [JOK
1o teme «Baxuernne https://m.edso00.ru/00ae3de8
METaJUIbl U UX
COCTMHCHUS
Beruucnenus no
YpaBHEHUSM XUMHUYECKUX
60 peaKIuii, €CJIM OJIUH U3 bubnunoreka [JOK

pearcHTOB 1aH B H30BITKE
WA COACPIKUT IIPUMCECH.
Brrunciaenus MacCoBOM

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1ae8
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JIOJIM BBIXOJ1a MPOYKTa

peakiumn
61 O06oO1eHue u ) 1
cucreMarui3anus 3HaHUUu
KonTponbnas pabora Ne4
o Teme «Baxueiine
62 1
METaJIJIbI U UX
COCTMHCHUSDY
BemectBa u matepuainsl B
63 MMOBCEIHEBHOM XU3HU 1 bubmorexa LOK
https://m.edso0.ru/00ae3f50
gejoBeKa
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubmuorexa [JOK
OKpY)KaroIlen Cpeibl https://m.edsoo.ru/00ae4270
65 Posib xuMuu B perienun 1 bubnuoreka [IOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
PesepBHbIi ypoK.
66 0 6og eHI/IeyII/)I 1 bu6mmoreka [JOK
B . https://m.edsoo.ru/00ae0dOa
cHUcTeMaTH3allns 3HaAHUI
PesepBHbIi ypoK.
67 0 60g eHI/IeyII/)I 1 bu6mmoreka [JOK
B . https://m.edsoo.ru/00adb33c
cHUcTeMaTH3allns 3HaAaHUI
PesepBHBIH ypoOK.
68 0 60(133 eHHeyfI 1 bubnuoreka [JOK
B . https://m.edsoo.ru/00ad9ch2
cHUcTeMaTH3allusl 3HaHUI
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATE/IbHbIE YYEEHbIE MATEPUAJIbI 4191 YYEHUKA

Xumusa. 8 Knacc: yueb. ana obuieobpasosartebHbix yupeskaeHuit / O.C. FabpuensH. - 3-e
nsg,., ctpeotun. - M.: ipoda, 2022. - 286 c.

Xumusa. Knacc: yueb. aaa obuieobpasosartenbHbixX yupexaeHuin / O.C. FlabpuensH. - 3-e nsa,,
ctpeoTun. - M.: poda, 2022. - 288 c.

METOANYECKME MATEPUANbI ANA YYUTENA

Beegute

1. Fabpuensan O. C., BockoboiHuKoBa H. M., AwyKosa A. B. HacTosibHaa KHUra yuntens.
Xummsa. 8 kn.: Metoauuyeckoe nocobue. - M.: Opoda, 2021.

2. FabpuensH O. C., AwyKosa A. B. TeTpaab 417 1ab60OPATOPHbIX OMbITOB U MNPAKTUYECKUX
paboT. 8 Kn. K yuebHuky O. C. MabpuensaHa «Xumus. 8 knace». M.: ipoda, 2022.

3. MabpuensH, O. C. MeToauyeckoe nocobue K yuebHuky O. C. FabpurensHa «Xumuar. 8
knacc / O. C. Fabpuenan. — M. : ipoda, 2021. — 109.

4. labpuensH, O. C. MeTogmyeckoe nocobue K yuebHukry O. C. MabpuensHa «Xummuar. 9
knacc / O. C. Frabpuenan. — M. : ipoda, 2021. — 108.

5. Xumusa : TexHosiornyeckune KapTbl K yuebHuRy O. C. FabpuensHa «Xumus. 8 Knace» :
meToamyeckoe nocobue / J1. N. AcaHosa. — M. : [ipoda, 2020

6. Xmua : TexHo/IorMyeckmne KapTbl K yuebHuRy O. C. FabpuensHa «Xmmusa. 9 Knace» :
meToaudyeckoe nocobue / /1. U. AcaHosa. — M. : lpoda, 2018

7. Xumusa. 8 Kn.: KOHTpO/IbHbIE U NpOBepoYHble PaboTbl K yuebHuKy O. C. FlabpuensHa
«Xumma. 8» / 0. C. Fabpuensan, N. H. bepeskuH, A. A. Ywakosa u ap. - M.: Opoda, 2022.
AaHHble

LIM®POBbIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

BeeauTedaHHblehttp://www.chemnet.ru Maseta «Xumua» 1 canT ana yuutena «f uay Ha
YPOK XMMUUN»
http://him.1september.ru EamnHas konnekuus LOP: MpeameTHaa Konnekuma « Xumusa»






