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[NOACHUTEJIBHAA 3AIIMCKA

[TporpaMMa 1Mo X¥MMHHU Ha YPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHUs COCTABJICHA Ha
OCHOBE TpeOoBaHUN K pe3yJdbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
porpamMMbl OCHOBHOT'O 0011ero o0pa3zoBanus, npecrabieHHbix B ®I'OC 000, a
TaK)kK€ Ha OCHOBE (pefiepalibHON pabouel MporpaMMbl BOCIHUTAHUS U C YUYETOM
KOHIIEMIINK TIPEernoiaBaHus y4eOHOTo mpenMera «XuMus» B 00pa3oBaTebHBIX
oprannsauusax Poccuiickon denepannn.

[Tporpamma 1o XuMuH IaéT MPEACTABICHUE O MEJIX, OOIIEH cTpaTeruu o0ydeHus,
BOCIIUTAaHHUS W Pa3BUTHSA OOyYAIONUXCS CPEJACTBAMH YYeOHOro IpeIMeTa,
YCTaHABIIMBAaCT O0O0S3aTEIIBHOE TMPEAMETHOEC COJEp)KaHWe, IpeaycMaTpHUBacT
pacmpeneieHue ero Mo KijaccaM M CTPYKTYPHUPOBAaHHE IO pas3jieliaM M TeMaM
IporpaMMbl 10 XHMHH, OTPEACIACT KOJIMYSCTBEHHBIE U KadeCTBCHHBIC
XapaKTePUCTHKHN COJCPKAHMSI, PEKOMEHIYEMYIO TOCIIEI0BATEIPHOCTh H3yUCHUS
XAMHA C Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH
y4eOHOro TpoIecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4aronIuxcs, OMpeaesieT
BO3MOXKHOCTH TPEAMETa I pea3alui TPpeOOBaHHMA K pe3ysIibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeJbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3yibTaTaM OOyYeHHs XMMHUHU Ha YPOBHE
Hele W3y4YeHHMsl TMpeJAMeTa W OCHOBHBIX BHIOB y4eOHO-IIO3HABATEILHOU
JESATEIIBHOCTH 00yYaroIerocs o OCBOCHUIO YISOHOTO COACPIKaHUSI.

3HaHWEe XWUMHUHU CIY)XKUT OCHOBOM 111 (OPMHUPOBAHUS  MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpyeMble XHMUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O IMYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydeHune xumuu:

CIIOCOOCTBYET peain3alliii BO3MOXKHOCTEH /I CaMOpa3BUTHS U (HOPMHUPOBAHMS
KyJbTYPBI TUYHOCTH, €€ 0011el 1 HyHKIIMOHATHHOU IPAMOTHOCTH;

BHOCUT BKJaJX B (OpMHpOBAaHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HUX CAaMOCTOSTENbHOW y4eOHOM  JeATeIbHOCTH,
HKCMEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
IIOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;



3HAKOMUT CO CHENMU(UKOW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €IUHCTBO MPUPO/IbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATaroM

B (h)OpMUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0Yy4YaOIIUXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-HAYUHBIM
3HAHUSM, K TPHPOJIC, K UYEIOBEKY, BHOCHUT CBOW BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHre 00yJaIONTUXCS.

JlanHble HampaBiaeHUsT B OOyYEHUM XHUMHUU OO€CHEeUYMBAIOTCS CHEeUU(PUKON
COJEp)KaHUsl  y4yeOHOro  IMpenMeTa, KOTOPBIM  SBISETCS  I€1arorU4ecKH
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa30oBaHUsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUN XWUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa cojaep)aHusi MNPOrpaMMbl MO XUMHUU C(HOPMUpPOBAHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Conep:kaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHSATHUN 0 XUMHUYECKOM DJICMEHTE U BEIISCTBE M CUCTEMBI IIOHATHN O XUMHUYECKON
peakiuu. OO0 3TH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHBI 110 IPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJIIPHOI'O YUYCHHSA KaK OCHOBBI BCCI'O €CCTCCTBO3HAHU A,

— Ilepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYE€HHS O CTPOCHHH aToMa U XUMUYECKOMN CBSI3H;
— TpEeACTaBICHUM 00 JICKTPOJIUTHUECCKON JUCCOIMAIIUM BEIIIECTB B paCTBOPAX.

Teopernueckne 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE 3MITMPUYECKH MOJTYYECHHBIX
U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJEAOBATEILHO OT OJIHOIO YPOBHS K
JPYroMy, BBITIONHSA (YHKIIMKM OOBSICHEHUS] W TPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUSI N3Y4aeMbIX
BEILIECTB.

OcBoeHue nporpaMmMmbl 0 XUMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTABICHUS
0 XMMHUYECKOM COCTABIAIOIIEH HAYYHOM KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOM
MIPUPOABI, IEHHOCTHOTO OTHOLIEHHS] K HAYYHOMY 3HAHUIO U METOJAM IO3HAHUS B
Hayke. M3ydeHune XWMUM MPOUCXOAUT C NPUBICUCHUEM 3HAHUW W3 pPaHee



U3YYEHHBIX yu4eOHBIX npeameToB: «Okpyxarouiuii Mup», «buonorus. 5—7 Kinaccb»
U «Pusuka. 7 Kmacey.

[Tpu u3yyeHUN XUMHUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOMN
HayKH KaK 00JIACTH COBPEMEHHOT'O €CTeCTBO3HAHMSI, MPAKTUICCKON JEATEIbHOCTU
YeJIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3ajada y4eOHOTO
npeaMera  COCTOMT B (DOPMHUPOBAHMM CHUCTEMbl XUMHUYECKHMX 3HAHUM —
BOKHEUIUX (PAKTOB, TIOHSATHUH, 3aKOHOB W TEOPETHUECKHX IIOJOKEHUH,
JIOCTYIHBIX 00OOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NPUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMHUUYECKUX peakinii, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
WX TPUMEHEHHH B Y4YCOHO-TIO3HABATEIBbHON H Y4eOHO-HCCIIEAOBATEIHLCKOM
JeATeIbHOCTH, OCBOCHHUM IIpaBMJI O€30IacHOr0 OOpaIlleHHs ¢ BEIIeCTBaMH B
TOBCEIHEBHOM JKU3HMU.

HpI/I HN3y4YCHHUN XHMHHU Ha YPOBHC OCHOBHOI'O 06HIGFO 06pa3OBaHI/ISI BaKHOC
3Ha4YCHUC HpI/IO6peJII/I TaKHC LCJIN, KaK:

— ¢hopMHpOBaHHE  MHTEIUIEKTYaJdbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HAIPaBJICHHOCTh O00YYEHUsI HA CUCTEMATUYECKOE MPUOOIICHHE 00yJaromuxcs K
CaMOCTOATENILHOM MO3HABATENILHON JEATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(GhOpPMUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— o0ecrieueHne YyCIOBUH, CHOCOOCTBYIONIUX MNPUOOPETEHUI0 OO0YYaIOIUMUCS
OIbITa Pa3HOOOpPA3HON NEATEIHHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONIMX YHHBEPCAIbHOE 3HAYCHHUE JIJIs
Pa3IMYHBIX BUIOB JCATCIBHOCTH,

— ¢opmupoBaHue 001IeH (PYHKITMOHATIEHON U €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YHCJIC YMEHUI OOBSICHSTH M OIICHUBAThH SIBJICHUS
OKPYKAIOIIEro MUPa, UCTIOJIb3Ysl 3HAHUS U OIIBIT, TIOJyUYCHHBIE TIPH U3yYEHUN
XUMUH, TIPUMEHSATH X MPH PEIICHUN MTPO0JIeM B TOBCEAHEBHOM KU3HU U
TPYZIOBOU IE€ATENBHOCTH;

— (¢opMHpOBaHUE Y O0YUYAIOIIMXCA TYMAHUCTUYECKUX OTHOIICHUM, TOHUMaHUS
HEHHOCTH XUMHUYECKUX 3HAHUH JIJIs1 BBIPAOOTKU SKOJIOTUYECKHU L[EIECO00pa3HOro
MOBENICHUS B OBITY U TPYAOBOH JEATEIHHOCTH B IIEJIAX COXPAHEHUSI CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHOMN CPENBL;



— pa3BUTHEC MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATBHEUIIIETO
oOyJeHus.

OO01iee 4nCI0 YacoB, OTBEAEHHBIX MJII M3YYCHUS! XMMUU HAa YPOBHE OCHOBHOTO
obmiero oOpaszoBaHusi, coctaBisier 136 vacoB: B 8 kitacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE ObYYEHHMA

8 KJIACC
[lepBoHavYaJIbHBIE XUMUYECKUE TTOHITHS

[Ipenmer xumuu. Posib XMMHM B )KM3HU YETIOBEKA. XMMUS B CUCTEME HayK. Tena u
BellecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE BEIIECTB.
ITonsTne o MeTomax Imo3HaHHWsA B XuMuH. Yuctele BemecTtBa U cMecH. CrocoOnl
pa3aeneHust CMeCen.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE AJIeMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThle U cllokKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opmysna. BaleHTHOCT aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BewmecTB. OTHOcHUTENbHAs aTOMHAs Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COSIUHEHUH.

KommuectBo BemectBa. Monbs. MoisipHass macca. B3auMOCBS3b  KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTUHEHUM.

OU3NYECKNE U XUMUYECKUE SIBIICHUSA. XUMHUUYECKAs PEaKUs U €€ MPU3HAKUA. 3aKOH
COXpaHEGHHMS MAacChl BEINIECTB. XHMHYECKHEe ypaBHeHHsA. Kiaccudukarms
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

XUMHUUYECKHUIN SKCTIEPUMEHT:

3HAKOMCTBO C XUMHUYECKOM IMOCY/I0M, NpaBuiamMu padbOThl B J1a0OpaTopu M
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJACHUE
¢usnyeckux (IUIaBI€HHWE BOCKA, TasHUE JbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATHUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SIBJIICHUM, HAOMIOICHHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3y4eHHE CIOCOOOB pa3/elieHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COonM, HaONIOGHWE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(IrapocTepKHEBBIX ).



Baxxnenmmue nmpeacTaBUTEN HEOPTaHUYECKUX BELIECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kwuciopong — 3J€eMEHT W NpOCTOE
BemecTBo. HaxoxaeHwe kuciaopoga B TOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsl
MOJIyYeHUs] KUCTopoda B JabOpaTOpuu W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoi 3 PexT XUMUYECKON peakIuu, TePMOXUMUYECKUE YPABHEHUS, K30~ U
HHAOTEPMUYECKUE peaKkuu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa,
yCWJIEHHE MMApHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BeuecTBO. HaxokaeHue Bogopoaa B HPUPOIE,
dbu3nyeckue W XHMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI IOJyYCHHUSI.
KwuciaoTte! 1 comm.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

duznveckue cBoMcTBa BoAbl. Boga kak pactBoputenb. PactBopsl. HackllieHHbIE 1
HEHACBIIICHHBIE PACTBOPBI. PacTBOPMMOCTH BeElIECTB B Boae. MaccoBas moust
BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Poib pacTBOpOB
B MPUPOJIE U B KU3HU 4eloBeKa. KpyroBopoT BoAbl B NPUPOAE. 3arpsi3HEHUE
MpUPOAHBIX BOA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccuduxanuss Heopranumdeckux coeauHeHuid. Oxcuabl. Krnaccudukarus
OKCUJIOB:  cojeoOpasywormiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oOTepHbe) U
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccudukaiuys oCHOBaHM: MIENOUM U HEPACTBOPUMBIC OCHOBAHMS.
Howmenxkiatypa ocHoBanuil. Pu3nyeckue M XUMHUYECKHME CBOMCTBA OCHOBAHMM.
[TomyyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenkmarypa xkucior. dusnueckue u
XHMHUYECKHE CBoucTBa KHcaOT. Psn aktuBHoctu MetamsnoB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Comu. Homenkiarypa cosieil. ®Du3nyuecKue W XUMHUYECKHE CBOMCTBA COJIEH.
Ilonyuenue cosen.

['eneTnyeckas CBs3b MCXKIY KiIaCCaMHU HCOPraHNYCCKHX COCIUHCHUM.

XUMHUYECKUMN IKCIIEPUMEHT:



KAUECTBEHHOE OIPEIEICHUE COAECPKAHUS KHCIOpPOAa B BO3AYXE, IOJIYUYEHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpaHHE, PACHO3HABAHHE U HU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojeiicTeue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXKHO HCHOJB30BaHUE BHAECOMATEPUAIOB), HaOIIOAEHNE 00pAa3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHUS BEILIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJJIAMHU
(HaTpueM ©  KanpleM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE OO0pa3LOB HEOPraHWYECKHX BEIIECTB pa3JIMYHBIX KIJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3ydyeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEepHOM KHUCIOTHI,
KHCIIOT C MeETajllaMH, pPEeaKkUuid HEUTpaTu3aluu, IMOJIyYeHUE HEpPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJIHOIO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
HKCHEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWllne KiIacchl HEOPraHUYECKUX
COCIUHEHUI».

[Teprnonnueckuit 3akoH u Ilepuoanueckas cucrema XuMA4eCKux 3iaeMeHToB /1. 1.
MenpaeneeBa. CTpoeHHe aTOMOB. XHUMHUUYeCKass CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH

[lepBble MOMBITKU KiIacCU(UKALIMM XUMUYECKUX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEI0YHO3EMENIbHbIE METasllbl, TajOreHBbl,
WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amMQpOTepHbIE OKCHUIBI U
TUAPOKCHU/IBI.

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucTeMa XHUMHYECKUX 3JIEMEHTOB [l.
N. MeHnneneena. KopoTkoneprnoanas 151 JIIMHHONIEPUOIHAS (dbopMbI
[Tepuognueckon cucrembl XUMHUYECKUX 3ieMeHTOB [[. 1. Menneneea. [lepuonbl
u rpynnsl. Ouznyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTtaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHHE
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepucTUKa XUMHYECKOIO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menneneena.

3aKOHOMepHOCTI/I N3MCHCHUA  pajuyCa daTOMOB XHUMHUUYCCKUX  3JJICMCHTOB,
METAJIMYECKUX U HEMETAJUIMUECKUX CBOMCTB 10 rpyniam M rnepuoaam.



3nauenue llepuonnueckoro 3axkoHa u Ilepuomnueckoil cCUCTEMBbl XHMHYECKUX
AJIEMEHTOB ISl pa3BUTUsL Hayku W npaktuku. [[. V. MeHneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckass  cBsizb. KoBasieHTHas  (MoJisipHass ¥ HEMOJSIPHAsl)  CBSI3b.
DIEKTPOOTPUIATETILHOCTh XUMUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenp okucieHus. OKHCIMTEIHLHO-BOCCTAaHOBUTEIIBHBIC PCaAKINU. HpOHGCCBI
OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIMTEIIM U BOCCTAHOBUTEIIU.

XUMHYECKHMN IKCTIEPUMEHT:

u3ydeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUJIPOKCUJA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJOYeH, MPOBEJICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3ioKeHUsl, COSTUHEHU).

MG)KHPGIIMGTHI)IC CBiA3HU

Peanmnszanuss MEXNpEeIMETHBIX CBS3€M NpH HM3YYEHUM XHMUM B 8§ Kjacce
OCYILECTBISIETCS 4YEpE3 HCIOJIb30BaHUME KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
IIOHATHUM, TAK W MOHATHUM, SBISAIOIIUXCS CUCTEMHBIMH JJISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'0 L[IUKJIA.

OO01muMe ecTeCTBEeHHO-HAYYHbBIC MIOHATUS: HAYYHBIHN (haKT, TUTIOTE3a, TEOPHUsl, 3aKOH,
aHaIN3, CUHTE3, KJIacCHU(pUKAIMS, MEPUOIUIHOCTh, HAOIIOJACHUE, IKCIIEPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuKa: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJHW], H30TOIbI,
PaIuOaKTUBHOCTh, MOJICKYJa, SJICKTPUYCCKHM 3apsjl, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BeIIecTBa, Ta3, (HU3WYECKHue BEIWYMHBI, CIUHHUIIBI
WU3MEPEHUs, KOCMOC, IJIaHEThI, 3BE31b1, COTHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE TOPOJBI, TOJE3HBIS
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC
BemecTBo n XUMHUECKask peaKuus

ITepuonnueckuii 3akoH. Ilepuomnueckas cucTemMa XMUMHUYECKUX 3JIEMEHTOB [l
N. MenaeneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHM CBOMCTB



XUMHUYICCKUX JBJICMCHTOB TIICPBBIX Tpex nmepuoaoB, Kajaus, KaJlblUuid MW HUX
COGI[I/IHGHI/Iﬁ B COOTBCTCTBHHU C IIOJIOKCHHCM OJOJICMCHTOB B HepI/IO,I[H‘{eCKOﬁ
CUCTEMC U CTPOCHHUCM HUX dTOMOB.

CTpOCHI/Ie BCIICCTBA. BUIBI XUMHYECKOM CBSI3U. THIIBI KPUCTAJNIMYCCKHUX pCHIéTOK,
3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THIIA KpI/ICTaHHPI‘IEECKOﬁ pelﬂéTKI/I H BHJIA
XUMHYECKOM CBSI3H.

KHaCCI/I(bI/IKaHI/I}I N HOMCHKJIIATYpa HCOPTraHHMYCCKHX BCIICCTB. XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K PA3JIMYHBIM KJIaCCaM HCOPTaHNYCCKUX
COG,Z[HHGHPIﬁ, T'CHCTHYCCKAA CBA3b HCOPTaHNYCCKHUX BCHICCTB.

Knaccudukaiumsa XuMUYECKUX PEAKIUN MO Pa3IMYHBIM NpU3HAKaM (110 YHUCIY |
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
WU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUSL.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. IloHsTne 00 0OpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKOM PEAKIMUA M TIOJIOKECHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEILHON peaKiuu. CocraBnenue YPaBHEHUMU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust 2JMEKTPOIUTUUECKON AMCCOIUALMU. IDIEKTPOJUTHI M HEIJICKTPOJIMTHI.
Kartnonsl, annonbl. MexaHu3M AUCCOIMAIIMA BEIIECTB C Pa3IMYHBIMU BHUJIAMU
XuMHUecKkoit cBs3u. CreneHpb aquccoryanun. CUIbHBIE U CIa0bIe DJICKTPOIUTHI.

Peakiuu moHHOTO OOMEHa. YCIOBUS TMPOTEKAHUS PEAKIMi HMOHHOTO OOMEHa,
MOJHBbIE W COKpalll€éHHbIE HMOHHBIE YypaBHEHUs peaknuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTE€ TMPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJICH.

XUMUYECKUMN IKCIIEPUMEHT:

O3HAKOMJIEHUE C MOJICTIIMU KPUCTALNTMYECKUX PEIIETOK HEOPTAaHUYECKUX BEIIECTB
— METaJVIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEMIECTB (XJIOpHIA
HATpHsl), MCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM peakuuu OT



BO3JICUCTBHSI  Pa3UYHBIX  (PAKTOPOB, HCCJICIAOBAHHUE  DJIEKTPOIPOBOIHOCTH
pacTBOPOB BEIICCTB, MpoOIlecca JTUCCOIMAIIMM KHUCIOT, IIeJIoYeld W CoJieh
(BO3MOXXKHO  WCIOJB30BAaHME BHJCO MaTEPHAIOB), IPOBCJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ NPH3HAKH  NPOTEKAHHWS  PEakIWid HOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIX  PEaKIn
(ropeHre, peakiuyu PasIoKCHHs, COCTUHEHHUS), PACIIO3HABAHUE HEOPTaHUICCKUX
BCIIECTB C TIOMOIIBI0O KAYECTBEHHBIX pEAaKIUii HAa HOHBI, PEIICHUE
AKCIIEPUMCHTAIBHBIX 33]1a4.

Hewmertamnel u ux COCIUHCHUA

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH  CTPOEHUSI  aTOMOB,
XapaKTepHbIC CTerneHrn oKucieHus. CTpoeHHEe M (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XHUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaIlaM{, HEMETaUlaMy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHWE CBOMCTBA, MOJIy4eHHE, NpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeka. BaxxHeHlrme XJOpuisl U UX
HaXOXKJCHUE B TIPUPOJIC.

OO6mast xapaktepuctuka dieMeHTOB VIA-rpynmbel.  OcoOEHHOCTH — CTPOCHHS
aTOMOB, XapaKTEepHbIE CTeleHU OokucieHus. CTpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3MUEeCKHMe U XUMUYECKHE CBOMCTBa (00mMe Kak
MPEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEAKIUs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO61mast xapakTepucTuka 3J1eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTEMEHW OKUCICHHs. A30T, paclpocTpaHEHHE B MPHUPOJE,
dusznyeckre U XuMU4Ieckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
duznyecKkue u XMMHUYECKHUE CBOMCTBA, oJyyeHne U npuMeHnenue. Conru aMMOHMS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoJydyeHue, (U3MUECKUe U XUMUYECKHE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTEs Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHWE HUTPATOB M COJE AaMMOHHS B KauyeCTBE MHUHEPAIbHBIX



ynoopeHuil. XuMHU4eCcKoe 3arpsi3HEHUE OKPYKAIOIIeH Cpeabl COeIMHEHUSIMH a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BomoémoB). Docdop,
anoTpornHbie Monupukamuu docdopa, U3HUECKUE M XUMUYECKHE CBONCTBA.
Oxcun docdopa (V) u dhocdhopnas kuciora, GU3ndeckue 1 XUMHUYECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPAIBHBIX yI0OpEHUIA.

OO6mast xapaktepuctuka djeMeHTOB [VA-Tpynmnbel.  OcoOEeHHOCTH — CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICEHW  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIIMKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rino0anbHOTO TMOTEIUICHUS KIMMaTa, IMapHUKOBBIN
abdexT. YronbpHas KucinoTa U €€ coiu, uX (PU3NYECKue U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHUSAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TepepaboTku (OEH3WH), UX POJb B OBITY U HPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpaX, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemnuii, ero ¢pu3ndeckue 1 XUMUYECKUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE.
Coenunenust kpemHusi B nipupojie. OOmme mpencraBieHus 00 OKCUIE KPEeMHHUS
(IV) u xpemuueBoit kucimore. CHIMKAThl, WX HCIOJAb30BaHHE B OBITY, B
MPOMBINLJICHHOCTH. BakHeHIne CTPOUTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKIIO,
IeMEeHT, OeToH, ene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTEJILHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

XUMHUYECKAMN IKCIIEPUMEHT:

H3y4yeHHE O0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCJIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpaxkaromue ¢GU3NYECKHE U XUMUUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHUE



BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa IoJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEpHOM  KHUCIOTHI, W3yYeHUE XHMHUYECKUX CBOWCTB
pa30aBJICHHON CEPHOI KUCIIOTHI, MPOBEICHNE KAYECTBEHHON PEaKIuu Ha CyJbdaT-
WOH W HaOIIoJeHWe MpHu3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (U3NYCCKUMHU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOocHOpHBIX yAoOpeHul, MoaydeHue,
coOupaHue, paclo3HaBaHWE W UW3YYCHHE CBOWCTB aMMHUakKa, MPOBEICHHUE
KauyeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocaT-uoH U W3yUYCHHE NMPU3HAKOB
WX MMPOTEKAHUS, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOHN a30THOM KUCIIOTHI C MEMIBIO
(BOBMOXKHO  HCIIOJIb30BAaHME  BHJEOMATECPHAIIOB),  HM3Y4YCHHE  MOjeCINei
KPUCTAIUIMUECKUX pemETOK anmasa, rpaduta, (QyijaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIYYCHHE, COOMpaHHE, pPacllO3HABAHUE W W3YUYCHHE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT W
CIJIMKAT-MOHBl M HW3YYCHHE WPHU3HAKOB WX TMPOTEKaHHs, O3HAKOMIICHHE C
OPOAYKIMEH CHJIMKATHON MPOMBIIIJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aja4 1o TeMe «BaxHellne HeMeTaulbl U UX COSAUHEHUSD.

Mertaibl ¥ ux COCIHUHCHU

OO1asi XxapakTepuCTUKa XUMMUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBAHUM HX
nonokeHnss B Ilepuogmdeckord  cHCTEME  XMMHUYECKMX  3J€MEHTOB /.
N. MenaeneeBa u ctpoeHus: aroMoB. CTpoeHrne MeTauioB. Merajunueckas CBA3b
U METAIMYECKas KPUCTAUIMYECKAs] PEIETKa. OJIEKTPOXUMUYECKUNA Pl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CrocoObl ToNy4eHus: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounple MeTauibl: MOJOKEHUE B llepmoandeckoll cuUCTEME XHUMHYECKHUX
aneMeHToB J[. WM. MenaeneeBa, CTpoeHME HMX aTOMOB, HAaXO0XICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HATpusl M Kanus. [IpumeHeHne ImIeNnoYHbIX METauIOB M HX
COCIMHEHUM.

[IlemoyHO3eMENBHBIE METAUIBI MATHUM U KaJbLIMU: N0JIO)KEeHUE B [lepuoanueckon
cuctemMe xumuudeckux osaemeHTtoB J[. M. MenaeneeBa, CTpoeHHE HX aTOMOB,
HAaXO0XJAEHHE B pupoje. PU3NUEeCKUE U XUMHUYECKHE CBOMCTBA MAarHusl U KaJIbIIHSL.
Baxnelme coenMHeHUs1 KaJblus (OKCUM, TUAPOKCU, cou). KECTKOCTh BOJBI U
criocoObl €€ yCTpaHEeHU .



AmomuHMil: nonoxxenue B Ilepuoanueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB /.
W. MenzeneeBa, CTpOEHHE aToOMa, HaxOoXJAcHWE B npupoxae. dusnueckue u
XMMHYECKHE CBOMCTBA altOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCUAA U THJIPOKCH]IA
QIIFOMUHUS.

Kene3o: monoxxkenne B Ilepuognyeckoil cucTeMe XUMHYECKUX dJeMEHTOB /I.
W. MenneneeBa, CTpoeHHE aToMa, HaXOXJIeHHe B Tmpupojae. Duzndeckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCUIbl, TuIpoKcu bl U conn xenesa (I1) u xenesa
(1), ux cocraB, CBOWCTBA U TOJyUCHUE.

XUMHUYECKUHN IKCIIEPUMEHT:

O3HAKOMJICHUE C 00pa3liaMi METAJJIOB U CIUIaBOB, UX (PM3MUECKMMHU CBOMCTBAMH,
U3yYeHUE Ppe3yJbTaTOB KOPPO3MH METAUIOB  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCHJIa KaJblUs U HATPHS C
BOZIOW (BO3MOXHO HCIIOJIh30BAaHUE BHICOMATEPHAIIOB), WCCICIOBAHUE CBOMCTB
KECTKOW BOJBI, TpoOIecca TOPEHHS JKele3a B  KHCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPHANIOB), TPU3HAKOB TMPOTCKAHUS KAaYECTBEHHBIX
peakiuii Ha MOHBI: MarHus, Kajblus, allOMUHUS, [IUHKA, xene3a (II) u xenesa
(I1I), mequ (II), HabmromeHne W oOMHCAHHE MPOLIECCOB OKpAITUBAHUS TUIAMEHH
MOHAMU HATPHsl, KU U KaJIblUs (BO3MOKHO HCIIOJIb30BAaHUE BUJICOMATEPHAIIOB),
ucciaenoBanne amM@OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHS W THAPOKCHIA
IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHTe MeTamuTbl 1 uX
COCITMHCHUS.

XUMUS U OKpYXKarolas cpeaa

Bemectsa u wmarepuansl B MOBCEJHEBHOW JKM3HM 4eloBeka. bezomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XHUMUYECKOE 3arps3HEHHE OKpyKawuleil cpeabl (mpeaenbHas JOMyCTHMAs
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

XUMHUYECKUMN IKCIIEPUMEHT:

u3ydyeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBBl METAJJIOB, MOJIMMEPHbIE
MaTepHabl).

MexnpenMeTHsIe CBSI3H

Peanuzauuss MeEXNpEeAMETHBIX CBSA3€M MpU HM3y4YEHHMH XUMUUM B 9 Kjacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX



HOHHTHﬁ, TaK " HOHHTHP'I, ABIIAIOIHUXCA CUCTCMHBIMU I OTACIIBHBIX IIPEAMCTOB
CCTCCTBCHHO-HAYYHOI'O OUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHalIu3, CUHTE3, KJIacCU(pUKALMS, MEPUOAUYHOCTh, HAOIIOJACHUE, IKCIIEPUMEHT,
MOJICIMPOBAaHUE, HW3MEPEHHE, MOJIeNb, SIBJICHHE, NApPHUKOBBIA  ADPeKT,
TE€XHOJIOTHUS, MATEPUAJIBI.

dusnka: Marepusi, aToM, PJICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIUJ, H30TOIbI,
PaIOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3apsi, IIPOBOJIHUKH,
MOJTYTIPOBOJHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CruiaBbl, (PU3UUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢otocuHte3, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPATbI, TOPHBIE MOPOJBI, MOJIE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHA
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MTPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHuUs
JIOCTUTAIOTCSl B XO/€ O0y4YeHHsS XUMHUHU B €IMHCTBE Y4EOHOW M BOCHUTATEIHHOU
NEATEIbHOCTH B COOTBETCTBUM  C  TPAJULIUOHHBIMH  POCCHHCKHUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, TPUHSATHIMH B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCS.

JIMYHOCTHBIC PE3YJIbTAaThl OTpaxXaroT T'OTOBHOCTb O6Y‘I&IOHH/IXCSI
PYKOBOACTBOBATHCA CHUCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ u
pacminupCHUC OIIbITAa ACATCIBHOCTH HA eé OCHOBE€, B TOM YHCJIC B 4aCTHU.:

1) IMaTPUOTHUYCCKOI'O BOCIIMTAHHA:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY U
HAy4YHOMY HAacJICMI0, IIOHMMAaHHs 3HA4YCHHS XHMHYECKOW HAayKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(popManuen o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpPa U OOILIECTBA;

2) TPaKIaHCKOTO BOCITUTAHUS:

IIPEJICTABJICHNS O COLUMAIBHBIX HOPMaX U MPaBUJIaX MEXKJIMYHOCTHBIX OTHOLLICHUU
B KOJUJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIC3HOM,
y4eOHOMCCIIEIOBATEILCKOM, TBOPUECKOM U JAPYrMX BHUJAX JIEITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACATEILHOCTH MPU BBITIOJIHEHUU
y4eOHBIX, TMO3HABATEIIbHBIX 3aJ7]a4, BBIMOJHECHHH XUMHUYECKHX DSKCIEPUMEHTOB,
CO37aHUM  YYEOHBIX TMPOEKTOB, CTPEMJICHUS K  B3aUMOIOHMMAHHIO W
B3aMMOTIOMOIITH B TIPOIIECCE ATOM yueOHOU NesATeIbHOCTH, TOTOBHOCTH OIICHUBATH
CBO€ IIOBEJAECHME W TNOCTYIKH CBOMX TOBApHUIIEH C NO3WUIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECICTBUM IMOCTYIIKOB;

3) IEHHOCTH HAYYHOTO TIO3HAHHS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEUIECTBE MU XUMHUYECKOM peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTAaBISIOLINE
OCHOBY /I TOHMMAHUS CYIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00



OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHA IIPUPOABLI, B3aNMMOCBA3AX YCJIOBCKa C
HpHpOI[HOﬁ CpCI[OfI, O pOJI1 XUMHH B ITIO3HAHHUHU 3TUX SaKOHOMepHOCTCﬁ;

[T03HABATEJIbHBIE MOTHUBBI, HAIPABICHHBIE HA TMOJYYCHUE HOBBIX 3HAHUW MO
XUMHUH, HEOOXOIHUMBIC NJiII OOBSCHEHHS HaOII0JaeMbIX IPOIICCCOB U SIBJICHUH,
MO3HaBaTENbHON, MH(GOPMAIIMOHHOW M YHUTATEIbCKON KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM pPaboOThl C Y4eOHBIMM TEKCTaMH, CIIPAaBOYHOMU
JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

HHTepec K OOYy4YeHHWIO U TIO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOW UM  HCCIIEIOBATEIIbCKOMN
JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH U YPOBHSA OOyYEHHS B
JlaTbHEHIIEeM;

4) hopMHUPOBAHUS KYJIETYPBI 3I0POBbSL:

OCO3HAHME LICHHOCTH YXW3HHM, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE IOCJIEACTBUI W HENPUATHE
BpEAHBIX NPHUBBIUEK (YyHOTPEONEHUS  aJKOrojs, HApKOTHKOB, KYpEHHS),
HEOOXOAMMOCTH COOJIOJEHUs TpaBui OE30MaCHOCTH TMpU OOpallleHUH C
XUMHYECKUMHU BELIECTBAMH B ObITY U peabHOM KU3HHU;

5) Tpy10BOTO BOCIIUTAHUS:

WHTEpEC K MPAKTUYECKOMY HM3Yy4YEHHUIO Tpodeccuil W Tpyaa paszidyHOIO poa,
YBOKEHHUE K TPYyAy M pe3yjibTaraMm TPYIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUTyJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHuUsl C YUETOM JIMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBFHON JASSTENHHOCTA M Pa3BUTHsI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) SKOJIOTHYECKOTO BOCITUTAHHS:

IKOJIOTUYECKH IIeTIECO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOYHUKY KU3HU Ha
3eMie, OCHOBE €€ CyIIECTBOBaHHS, IIOHUMAaHHWE IIEHHOCTH 3JI0POBOTO H
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MUECKOMY M TCHXHMYECKOMY 3JIOPOBBIO, OCO3HAHWE IIEHHOCTH COOJIOJICHHS
TpaBuJI 0€30ITaCHOTO MOBEICHHS IPU paboTe C BENIECTBAMH, a TAK)KE B CUTYaIHSIX,
YIPOKAIOMINX 30POBBIO M KHU3HH JIIOJICH;



CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJy4aeMble TPH HU3YYCHUH XUMUU, IS
pellIeHus 3aad, CBA3aHHBIX C OKPY’KAIOIIEH MPUPOHOW CPeIoM, JJIsl OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpBI, OCO3HAHHS TIJIO0AJBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MYyTeH WX PEIICHHS MOCPEICTBOM METOJOB XHMHH,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAIIPEJIMETHBIE PE3VJIbTATBI

B cocraBe MeTanpeaMETHBIX  pE3yJIbTAaTOB  BBIACIAIOT  3HAYUMBIE IS
dbopMupOBaHUSI MHUPOBO33PEHUS OOIIEHAyYHbIE TMOHATUS (3aKOH, TEOpus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAy4YHOW KapTHUHE MHUpA, U YHUBEpPCaJbHbIC yueOHbIE NEUCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

[To3HaBaTenbHBIC YHUBEPCAIBHBIC YICOHBIC ICHCTBUS
ba3oBbie nornueckue JIeHiCTBUSA:

YMEHHSI UCHOJIb30BATh NMPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHUH 3HAHWMU:
pacKpbIBaTh CMBICI XMMHUUYECKHUX MOHATUH (BBLACIATh UX XapaKTEpHbIE NMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JIPYTUMH MOHITUSIMH), UCTIOIb30BAaTh MOHITHUS AJIs
OOBSICHEHHSI OTIENIbHBIX (PAKTOB M SIBJICHHM, BHIOMPATh OCHOBAHUSA U KPUTEPHUU
Uil KjaccuUKalMM  XMMHYECKMX  BEIIECTB M XMMHUYECKHX  PEaKLuid,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHAYKTUBHBIC, A€IyKTUBHbIC, 10 aHAJIOTUN),
JIE€TaTh BBIBOJIBI M 3AKIIOYCHHS;

yMEHHUE TIPUMEHSTh B TMpollecce TO3HAHUS TMOHATHS (IpeAMETHbIE U
METanpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MO/JICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATH MIHPOKO MPUMEHSIEMbIC B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢GopMmysia W YypaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN y4eOHO-TI03HABATEIBHBIX 3371a4, ¢ YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapPAKTEPU30BATHh CYLIECTBEHHbBIC
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
IIPOTHUBOPEUHS B U3yYaEMBbIX IPOLIECCAX U SBJICHUSX.



bazoBbie HCCICAOBATCIbCKHUEC HeﬁCTBHHZ

YMCHHUC HCIIOJIb30BATh IIOCTABJIICHHBIC BOIIPOCBI B Ka4YC€CTBC MHCTPYMCHTA
IIO3HaHHA, a TaKXKC B KadCCTBC OCHOBBLI JIA (1)0pMI/Ip0BaHI/I$I Ir'uroTe3bl II0
IMIPOBCPKC IIPABUJIBHOCTH BBICKA3bIBACMBIX Cy}KI[eHI/If/'I;

NpUOOPETEHUE OMbITa [0 IJIAHUPOBAHWUIO, OpPraHU3allMd W MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJieNTaHHOM padoTe.

Pabora ¢ nndopmarnmeii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH MW  HMHTEPIPETUPOBATH  UHOOPMAIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIApHAs JUTepaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocoOusi, pecypchl MHTepHeTa), KpPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TNPUMEHSTh pa3IMyHblie METOAbl W 3alpoChl MpPU TOHCKE M OTOOpe
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWUMBIX [JISi BBITOTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THTIA, IPHOOPETCHHUE OTBITA B
00JIaCTH  WCTIOJIb30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIIOJIB30BAHMSI PA3IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATENFHO BHIOMPATh ONTUMAIBHYIO (pOpMy TIpefcTaBiICHUST HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECJIOXKHBIMU CXEMaMH, JHharpaMMmamu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

yMEHUE WCIOJh30BaTh W  aHaJU3MpOBaTh B  IMporecce ydyeOHOW U
WCCJIEIOBATENLCKON JEATETLHOCTH WH(POPMAITMI0 O BIUSHUU TPOMBIIICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
CpEBbL.

KomMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

YMEHHUSI 33/1aBaTh BOIMPOCHI (B Xoje auaiora W (Wim) AUCKYCCHM) MO CYLIECTBY
oOcyxmaemMor TeMbl, (OPMYIUPOBATH CBOM TPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJIJIOKEHHOM 3a/1auu;

YMCHHU: MTPCACTABIIATH ITOJTYYCHHBIC PE3YJIbTATHI MO3HABATEILHOU ACATCIBHOCTHU B
YCTHBIX W IMMMCBbMCHHLBIX TCKCTAX, ACJIATb IPC3CHTAIMIO PC3YJIbTATOB BBIITOJIHCHUA



XUMHUYECKOTO IKCIIepuMeHTa (J1abopaTopHOTO OIbITa, JIAOOpaTOpPHON PabOTHI 1O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHUs y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMHU B  COBMECTHOMU
IIO3HABATEIIBHOM W MCCIIEOBAaTEIbCKOM  JACATEIBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYpMbD», KOOpPAUHALIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsatvuBHbIE yHUBEpCAIbHBIE YU€OHbIE IEUCTBUS:

YMEHUE CaMOCTOATEIBHO OINPEACNATh LEIU JACSITEIBHOCTH, IUIAHMPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHUsI yYeOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSTh WIH KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBHM TIPU BBINOJHEHUM 33JaHAA C YYETOM
NOJIy4YEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pPE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
WCITOJIB30BAaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUU 33IaHUN.

I[TPEAMETHBIE PE3VJIbTATDBI

B coctaBe mpeaMeTHBIX PEe3yNbTaTOB MO OCBOCHUIO 00SI3aTEIBLHOTO COMEPKAHUS,
YCTAaHOBJICHHOTO JaHHOW (denepanbHONM pabodeil mporpammoi, BBIICISIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBIC 3HAHHS, YMEHUS M CIIOCOOBI JEUCTBUA,
cnenuuyeckne I TPEIMETHONH 00acTh «XHUMHS», BUABI JEITCIBHOCTH II0
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HWHTEPHpETalnH, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyaIHIX.

K koHuy oOyueHus B 8 kiacce mpeaMeTHblEe pe3yibTaTbl Ha 0a30BOM YypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHWYECKMX TOHSTHH: aTroM, MOJEKYJa,
XUMHUYECKUW  DJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEJbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas
JIOJIs1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUH, MOJIAPHBIA 00BbEM, OKCHJI, KUCTIOTA,
OCHOBAHHUE, COJib, BJEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
peakus, KiacCu(pUKaIms peakiuii: Peakiui COSANHECHUS, PEaKIINN Pa3I0KEHUS,



peaknuu 3aMeleHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKHE PEaKIIHH,
TEIJIOBOM 3(PQeKT peakiuu, siApO aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XHUMHYEcKas CBs3b, IOJIApHAs U HEMOJSpHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, HUOH, KATUOH, aHHOH, PacTBOP, MaccoBas J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTpPAIUsi) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMUMHUUYECKUX ITOHATUN U IIPUMEHSTD OTU
MIOHATHSI IIPYU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IJIsi COCTaBleHUS (POpMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OIpENENATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COCAMHEHUSX, CTENEHb
OKHCJICHHUSI AJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIacCy COEIMHEHHMM 1o QopMynaM, BUJ XHUMHYECKOW CBS3H
(KOBaJIeHTHasl MU HIOHHAsI) B HEOPTraHUYECKUX COETMHEHUSIX;

packpeiBath  cMblcn  Ilepuomnueckoro  3akoHa /. N. Menneneesa:
JEMOHCTPUPOBATh  IMOHMMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTHM  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJIOXKEHUS B llepuomnueckor cucteMe, 3aKOHOB
COXpPAaHEHMSI MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISPHOIO
y4€HUs, 3aKOHa ABOTAIpO;

OMHUCBHIBATh M XapaKTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit cuctembl
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs MOArpyImna (A-rpymnmna)» u
«mobounas moarpymnmna (b-rpymnma)», Mansie W OOJBIINE MEPUOABI, COOTHOCHUTH
o0o3HaueHus, KoTopble wuMmerorcs B Tadmuie «llepuoamueckass cucrema
xumudeckux sneMeHToB JI. WM. MenaeneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTUKAMH
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOLIee Yucio
AJIEKTPOHOB U pacMpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOpraHMYeCKHe  BEIIeCTBa,
XUMUYECKHE peaklny (110 YUCIIy U COCTaBY YYaCTBYIOUIUX B PEAKLMU BEIIECTB, 11O
TerIoBoMy 3G DeKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB, TIOATBEpKJasi OINHUCAHUE TPUMEpPaMH MOJICKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHA;

IMPOTrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCMMOCTH OT UX KAYCCTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMPOTECKAHUA XUMHYCCKUX HpeBpaHlCHI/Iﬁ B pa3JIMYHBIX YCIOBHAX;



BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJBSIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO0 (opMyJie COECIUHEHMSI, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, IPOBOAUTH PACYETHI 110 YPABHEHUIO XMUMHUYECKOU
peakuuu;

NPUMEHSATH OCHOBHBIE OIEpaIlMid MBICIUTEILHON NESITeIbHOCTH — aHajlu3 u
CUHTE3, CpaBHEHHE, 0000IleHNUEe, CUCTEeMAaTH3allMI0, KIacCU(UKAIUIO, BHISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — IS W3Y4YEHHS CBOWMCTB BEIECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYUYHbIE METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

CJIeI0OBaTh MPAaBWIAM IIOJIb30BAHUS XHMMHUYECKOW MOCYAOW M JaOOpaTOPHBIM
000pyZOBaHUEM, A TaKXKe MpaBHiaM OOpaIIeHHs ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU 110 BBIIOJIHEHUIO JITAOOPATOPHBIX XHMHYECKUX OIBITOB IIO
NOJyYEHUIO U COOMpPaHUIO Ta3000pa3HbIX BELIECTB (BOJAOPOJA M KHCIOPOAA),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM J0JIEd PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBAaTh H MPOBOAUTH XHUMHUYECKUE OKCIIEPUMEHTHI 10
pAcIIO3HAaBAHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C IIOMOINBK WHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K koHuy oOyueHus B9 kiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHUI:

pacKphIBaTh CMBIC] OCHOBHBIX XHMHYECKHMX TOHATHM: XUMUYECKHUN 3JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEILECTBO,
BaJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJIEHHS, XHMHUYECKas
peakiysl, XMMUYECKasl CBSA3b, TEIJIOBOM 3(PPEKT peakinuu, MoJib, MOJSIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALus,
peakuu MOHHOTO OOMEHa, KaTajlu3aTop, XMMUYECKOE paBHOBECUE, OOpaTUMBbIEC U
HEoOpaTUMble peakuuy, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuy,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPONHUS,
aM(oTepHOCTb, XHUMHYECKasl CBSI3b (KOBAJEHTHAsl, WOHHAs, METa/UIMYecKas),
KpUCTaJUIMUecKasi pemérka, KOppo3usi METaJIOB, CIJIaBbl, CKOPOCTh XUMUYECKON
peakiuu, npeaenbHo gonyctumas konuentpauus [1/1K Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX OHATUNA U IIPUMEHSATh 3TH
MOHATHS IIPYU ONMCAHUY BEILIECTB U UX MPEBPALICHU;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IJisi COCTaBleHUS (POpMyI]l BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;



ONpPENENATh BAJEHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKHX D3JEMEHTOB B
COCIMHEHHUAX Pa3JIU4YHOIO COCTaBa, MPUHANJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH 1o (opMysnaM, BHJ XUMHUYECKOW CBsI3U (KOBaJECHTHas,
WOHHAsA, METaJUINYECKas) B HEOPraHMYECKUX COEAMHEHUAX, 3apsj] HOHA 10
XUMHUYECKON (hopmyIe, XapakTep Cpeabl B BOJHBIX PAacTBOpPaxX HEOPTaHMYECKHX
COEIMHEHUH, TUII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA,;

packpeiBath  cMbIic  [lepuoamueckoro  3akona JI.  U. MengeneeBa wu
JEMOHCTPHUPOBATh €0 MOHHMMAaHUE: OIMUCHIBATh M XapaKTepU30BaTh TAOIHMUHYIO
dopmy Ileproamueckoit cucTeMbl XHUMUYECKUX JJIEMEHTOB: Pa3iMyaTh MOHSITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynna)», mansie u
Oonblllie MEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEKTCA B
NEPUOANYECKON TabmuIe, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsija sapa, OOIIee YHCIO 3JIEKTPOHOB U
pacnpeeNeHne uX Mo AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB U MX COCIMHEHUI B MPEENIax MaJIbIX NEPUOOB
Y TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

KIacCU(PUIMPOBAaTh  XMUMHYECKHUE  DJIEMEHTHI, HEOPTraHWYECKHE  BEIIECTBA,
XUMUYECKHE PeaKInu (110 YUCITY U COCTaBY YYACTBYIONIUX B PEAKIIMH BEIIECTB, 0
TEIUIOBOMY J(deKkTy, M0 HM3MEHEHUIO CTENEHEeM OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U ClEUUPUUECKUE XMMHUYECKUE CBOMCTBA
IOPOCTBIX M CIOXHBIX  BEIIECTB, MOATBEPXKJas OIUCAHWE [pUMEpaMu
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOLUIUX XUMUYECKUX PEAKLIU;

COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUYECKOW NUCCOLUMAIMUA KHUCIOT, IIEJI0YEer U
COJIEH, TIOJIHBIE ¥ COKpAIIEHHBIE YPABHEHUSI PEaKI[Uii HOHHOTO 0OMEHa, YpaBHECHUS
peaKUHii, TMOATBEPXKAAIOIMIMNX CYHIECTBOBAHUE TIE€HETUYECKOM CBS3U MEXKIY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA OCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;

IIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHUCHUMOCTH OT HMX CTPOCHHA,
BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJK0 XMMMYECKOrO 3JIeMEHTa Mo (hopMyJie COEIMHEHMs, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MPOBOJAUTH PACUETHI M0 YPABHEHHUIO XUMHUYECKOU
peakuuu;



coOMoaTh MpaBWiIa TMOJB30BaHUS XHMHUYECKOH TOCYyIOH H JabOpaToOpHBIM
o0opyZ0BaHUEM, a TaK)Ke MpaBuiia OOpallleHHs C BEIIeCTBAaMH B COOTBETCTBUHU C
WHCTPYKIUSIMUA 110 BBIINOJTHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIUM, IOATBEPKAAIOIIME KAaYEeCTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PACIlO3HABaTh OMBITHBIM MYTEM XJIOPHA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THIAPOKCUA-HOHBI, KaTHOHHI aMMOHHS ¥ HOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPAllUd MBICIUTEIBHON JAEATEILHOCTH — aHalIu3 WU
CUHTE3, CpaBHEHHE, OO0OOIIEHHWE, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBA3€U — ISl U3yYECHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHbICE  METOJbI IIO3HAHMS — HaAONIOZeHHEe, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (pEaJIbHBIM M MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne |[HaumenoBanue paszzaenos|KonudecTBo yacos OnextpoHHbie (IIU(POBHIEC)
TI/TI|| TEM MIPOTPaMMBI oOpa3oBaTebHbIE PECYpPChI
Bcero|Kontpons-  |IIpakTu-
HbIe paboTHI |[deckue
paboThI
Pazgen 1. [lepBoHayanbHble XUMUYECKUE TTOHITHUS
1.1|Xumuss — BaxxkHas 5 2 bubmoreka IIOK
00JIaCTh €CTECTBO3HAHHS https://m.edsoo.ru/7f41837c
Y [IPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA
1.2|BemectBa n xumuueckue |15 1 bubmoreka IIOK
peakIuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Paznen 2. Baxxnenmme npeacTaBUTENIM HEOPraHUYECKUX BEIECTB

2.1|Bo3ayx. Kucnopon. 6 bubmuotexa [JOK
[TonsiTre 06 okcHIax https://m.edsoo.ru/7f41837c

2.2||Bomopon.Ilonsitre o 8 1 bubmoreka IIOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c

2.3||Bona. PactBopbi. ) 1 1 bubmuotexa [JOK
ITousTre 00 OCHOBAHHSIX https://m.edsoo.ru/7f41837c

2.4|OcHOBHEBIE KJIaCCHI 11 1 1 bu6mmoreka IJOK
HEOPTaHUYECKHUX https://m.edsoo.ru/7f41837c
COCUHCHUI

Wroro no pazneny 30

Paznen 3. [lepuoauueckuii 3axkoH u [lepuoanyeckas cucteMa XxuMuueckux snemeHtoB [1. U.

MenneneeBa. CtpoeHue aToMOB. XUMUYECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE

peaxIuu



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

Ne
/11|l TEM MPOTPaMMBbI

HaumenoBanue pasnenos

KonunuecTBO Yacos

DnextpoHHbIC (IU(POBHIEC)
o0pa3oBaTeNbHBIE PECYPCHI

Bceero|KonTpons-  |[[IpakTu-
HbIe pabOTHI |YecKue
pPaboTHI
3.1|[lepuoanueckuii 3aKoH u |7 bubmoreka [JOK
[Mepronnyeckas cuctema https://m.edsoo.ru/7f41837c
XUMHUYECKUX DJIEMEHTOB
. . Menpeneena.
Ctpoenue atoma
3.2| XumMudeckas CBS3b. 8 1 bubmoreka IIOK
OKHCIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHbBIC
peaKIuu
Hroro no pazaeny 15 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 butmoreka [JOK
https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO 68 |4 5
UACOB I10 ITPOTPAMME
9 KIIACC
Ne |HanmenoBanwue KosmuectBo vacos OnextpoHHbie (HU(POBHIE)
11/T1||pa3iesIoB U TEM o0Opa3oBaTebHbIE PECYPChI
IPOrpaMMbl Bceero|KonTpouns- |[IpakTu-
HBIC YECKHe
paboTHI paboTHhI
Paznen 1. BeniecTBo 1 XMMHUYECKHUE peaKIuu
1.1|IToBTOpEHNKE U 3) 1 bubmuotexa [JOK

yTiyOJieHue 3HaHUH
OCHOBHBIX Pa3/iesioOB
Kypca 8 kiacca

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne |HanmenoBanwue KosmmuectBo vacos OnexTpoHHbIE (LTUPPOBHIC)
n/1{pa3aenoB U TeM o0pa3oBaTeNbHbIE PECYPCHI
IPOrPaMMBI Bceero|KonTtposns- |[IpakTu-
HBIC YeCcKue
pabOTHI paboTHI
1.2|[OcHOBHEIC 4 bubmoreka IIOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMUYECKUX peaKIuit
1.3|2nexkTponutryueckas ||8 1 1 bubmmoreka [JOK
JHCCOIMALIHS. https://m.edsoo.ru/7f41a636
XUMUYECKUE
peakiuu B pacTBOpax
Hroro no pazneny 17

Paznen 2. HemeTtaiuiel ¥ UX coefMHEHUA

2.1

Oobmas
XapaKTepUCTUKA
XUMHAYECKUX
anemMeHToB VIIA-
rpynmnsl. ['anorensl

4 1

bu6moreka IJOK
https://m.edso0.ru/7f41a636

2.2

O6mmas
XapaKTepUCTUKA
XUMHYCCKUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé
COCJTMHEHUS

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

2.3

OOmasn
XapaKTepUCTHKA
XUMHYECKUX
21eMEHTOB VA-
rpynmsl. A3or,
dochop u ux
COETUHEHHUSI

buomoreka IIOK
https://m.edsoo0.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

No
/o

Haumenosanue
pa3nenoB U TEM
pOrpaMMBbl

KomuyecTBO Yacos

Bceero|KonTposib-

HBIC

IIpakTu-
YECKUE

pabOTHI paboTHI

DnextpoHHbIe (ITU(POBHIEC)
o0pa3oBaTeNbHbIE PECYPCHI

2.4

Obmas
XapaKTEPUCTHUKA
XUMHAYECKUX
anemeHToB [VA-
rpynnsl. YIJIepoa u
KPEMHHUM U UX
COEIMHEHUSA

1 2

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

Hroro no pazneiny

25

Paznen 3. Metamisl 1 BX COEIUHEHUS

3.1|O06mue cBoicTBa 4 bu6moreka IJOK
METAJJIOB https://m.edsoo.ru/7f41a636

3.2|Baxueiimme Metamibl||16 1 2 bubmoreka IIOK
U UX COCIUHCHUS https://m.edsoo.ru/7f41a636

Hroro no pazneny 20

Paznen 4. Xumus u okpyskaromasi cpeaa

4.1|BemtectBa u 3 bu6mmoreka IJOK
MaTepHaJIbl B )KU3HU https://m.edsoo.ru/7f41a636
YeJI0BeKa

Wroro no pazneny 3

PesepBHOE Bpems 3 but6moreka [JOK

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

OBIIEE KOJIMYECTBO |68 4 7

JACOB I1O

I[TPOTPAMME



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

ITOYPOYHOE IIJTAHMPOBAHUE

8 KVIACC
No Tema ypoka KonmuectBo yacos m [ara DneKTpoHHBIE U(POBHIE O6opynoBanue Touku pocra
n/m Beero|[Kontpomsasie|[Ipaktiueckue [lm3ydenus|| obpazoBaTebHbBIE PECYPCHI
paboThI paboThI
1 |[[TIpenmer xumuu. Poib 1 BBEJIUTE BBEJIUTE BBeaute ||[[budimoreka [TOK
XHUMHH B )KU3HU YETOBEKA. 3HAa4YEeHHE 3HAaYEeHHE nary |lhttps://m.edsoo.ru/ff0d210c]]
Tena u BemecTBa]|
2 |[[TTonsiTHE O MeTOAAX 1 BBEJIUTE BBEJIUTE BBeaute ||[[Budimorexa [IOK
MO3HAHUS B XUMHH | ] 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ff0d227¢]]
3 |[[TIpakTiueckas padoTta Ne 1 BBEJIUTE BBEJIUTE Beeaute ||[[bubmmoTexa LJOK JlaGopaTopHoe obopynoBaHue
1 «IIpaBuia paboThI B 3HAYCHHE 3HAYCHUE nary ||https://m.edsoo.ru/ff0d23dc]] ||JTabopaTopHblii IITATHUB, JePIKATEITH
n1abopaTopuu U NpUEMBI TUIsE IPOOUPOK, TPOOUPKH, KOJIOHI,
oOpareHus ¢ CIIUPTOBKA, TIocyaa u3 dapdopa,
71a60paTOPHBIM tabnuia «IIpueMbl paboThI B
obopynoBaHueM» || xuMKabunete», «CTpoeHue
IUTAMEHUY, TEMIIEPATYPHBII TaTYUK
4 |[[UucTble BemiecTBa U 1 BBEJINTE BBEJIUTE BBenuTe ||[[bubnuoreka LIOK Hudposas madopatopust RELEON ¢
cmecu. CriocoOsl 3Ha4YeHUe 3Ha4YeHUe naty |https://m.edsoo.ru/ff0d26ca]] ||naTunkom 35IeKTPOIPOBOJHOCTH
pasneneHus cMecei| |
5 |[[TTpakTuyeckas pabota No 1 BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK [Mudposas madboparopust RELEON ¢
2 «Pa3nenenune cMmecei (Ha 3HAYEHUE 3HAYEHUE nary ||https://m.edsoo.ru/ff0d28c8]] ||narurkom 351eKTpOPOBOTHOCTH.
[IPUMEPE OYUCTKHU XHM.CTaKaHbl, IIIATENb, TBEPIbII
MOBAPEHHOM conn)»|| NaCl
6 ||[[ATOMBI U MOJEKYIBI]] 1 BBEIUTE BBEIUTE BBenuTe ||[[bubnuorexa [{OK
3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/ff0d2a6c¢]]
7 ||[[XuMudeckue dJeMEeHTHI. 1 BBEIUTE BBEIUTE BBenuTe ||[[bubnuorexa [{OK
3Haku (CHMBOJIBI) 3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/ff0d2be8]]

XUMUYECKHUX AJIEMEHTOB] |



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
https://m.edsoo.ru/ff0d2be8

Ne Tema ypoxka KonnuecTBo yacos H] Hara DJEeKTpOHHBIE U(PPOBBIE O6opynosanue Touku pocta
n/m Beero|[Kontponbhbie|[Ipaktuteckue [[M3yueHmsi| oOpa3oBaTeNbHbBIC PECYpPCHI
paboThl paboThl

8 |[[TIpocThie U CIIOKHBIE 1 BBE/IUTE BBEJIUTE BBeaute ||[[bubmmoreka [TOK
BEIIeCTRa] | 3HAYCHHE 3HAYCHHE nary |lhttps://m.edsoo.ru/ff0d2a6c¢]]

9 |[[ATOMHO-MONEKYIIpHOE 1 BBE/IUTE BBEJIUTE BBeaute ||[[bubmmoreka [TOK
yueH#ue] ] 3HAYCHHE 3HAYCHHE nary |https://m.edsoo.ru/ff0d2d50]]

10 ||[[3aKOH OCTOSTHCTBA 1 BBEIUTE BBEIUTE BBenuTte ||[[bubmuoreka [JOK
COCTaBa BEIIECTB. 3HAa4YEeHHE 3HAa4YEeHHE nary |lhttps://m.edsoo.ru/ff0d2eae]]

Xumuyeckasi opMmyia.
BanentHocTs aTOMOB
XUMHUYECKHUX HJIEMEHTOB] | |

11 ||[[OTHOCHTENBHAS aTOMHAS 1 BBEJIUTE BBEJIUTE BBeaute ||[[Budimorexa [TOK
macca. OTHOCHTENbHAS 3HAa4YCHUE 3HA4YCHUE nary ||https://m.edsoo.ru/ff0d323c]]
MOJIEKYJIIpHas Maccal|

12 |[[[MaccoBast momns 1 BBEIIUTE BBEIIUTE BBeaute ||[[bubmmoreka [TOK
XUMHYECKOTO 3JIEMEHTA B 3HAYCHHE 3HAYCHUE nary |lhttps://m.edsoo.ru/ff0d350c]]

COETMHEHUH ||

13 ||[[KomuuecTBO BemiecTBa. 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [{OK
Moib. Monsipras Maccal] 3HaYCHHE 3HaYCHHE nary |https://m.edsoo.ru/ff0d5230]]

14 ||[[Duszuyeckue u 1 BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK [Tpubop st neMoHcTpauu
XUMHYECKHE SBIJICHHUS. 3HA4YCHHUE 3HA4YCHHUE nary ||https://m.edsoo.ru/ff0d37fa]] |3aBucMMOCTH CKOPOCTH XMMHUYECKUX
Xumudeckasi peaxius]| peaxIuil OT pa3IUYHBIX (PAKTOPOB.

Habop peakTrBoB, mpoObHpKu

15 ||[[TIpu3Haku u yciaoBus 1 BBEJIUTE BBEJIUTE BBeaute ||[[bubmuorexka LJOK [Mudposas nadbopaTopus

NPOTEKAHUS XUMHUIECKHUX 3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/ff0d3al6]] ||RELEON

peakIuii] ]

Hudposoit gatuuk

TeMIeparypsbl miaaTuHoBbIid. [Ipudop
JUTSL IEMOHCTpAMU 3aBUCUMOCTH
CKOPOCTH XUMHUUYECKUX PEAKLUN OT



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

Ne Tema ypoka KonuuectBo yacos H] Jata DneKTpoHHBIE U(POBHIE Ob6opynoBanue Touku pocra
n/m Beero|[Kontponbhsre|[Ipaxtuueckuel[[43Y1CHHA o0pazoBaTesbHbIC PECYPChI
paboThl paboThl
paznmuuHbIX (hakTopoB Habop
PEaKTHBOB, TPOOUPKH
16 ||[[3akoH coxpaHeHust macchl || 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [TOK BEChl TECXHOXMMHUYECKUE
BEIIIECTB. XUMHUYCCKUE 3HAYCHHE 3HAYCHHE nary |lhttps://m.edsoo.ru/ff0d3b88]] |juu snekrpoHHbIe; CBEUa;
ypaBHEHUA| | K0J10a rrockooHHas 250
MUT; JTIO’KKA JIJTSI COKUTAHHS
BEIIIECTB
17 ||[[Beruncnenus koaudecTna,| 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexka [{OK
MacChl BEIIECTBA 10 3HAYCHHE 3HAYCHUE nary |https://m.edsoo.ru/ff0d5708]]
YPaBHEHHSIM XHMHUYCCKHX
peakiuii] ]
18 |([[Knaccudukarus 1 BBEIUTE BBEIUTE BBeaute ||[[Budimorexa [TOK
XUMHYECKHMX PEaKIUii 3HAa4YEHHE 3HAa4YEeHHE nary |https://m.edsoo.ru/ff0d3f34]]
(coenMHEHUs, PA3JI0KEHNUS,
3aMeleHus, oomena)|]
19 |[[M. B. JlomoHOCOB — 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [{OK
YUEHBIA-IHITUKIIONICTUCT. 3HaYCHHE 3HaYCHHE nary |lhttps://m.edsoo.ru/ff0d40c4]]
O6o061eHne u
cUCTEeMaTH3aIus 3HAHHH | |
20 |[[KonTposbHas paboTa Nel 1 1 BBEJIUTE BBeauTe ||[[bubmmnorexka LJOK
no Teme «BemecTBa u 3HaYCHHE nary |https://m.edsoo.ru/ff0d4290]]
XUMUYECKHE PEaAKIIN»] |
21 ([[[Bo3myx — cMmech ra3os. 1 BBE/IUTE BBE/IUTE BBenuTte ||[[bubnuorexka [IOK
CocraB Bo3ayxa. Kucmopon 3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/ff0d448e]]
— BJIEMEHT U TPOCTOe
BemecTBO. O30H]] |
‘22 H[[d)mnqecxne u H 1 H BBE/IUTE H BBE/IUTE ‘m BBE/IUTE H[[BI/I6J‘II/IOTeKa [HOK HHHQ)pOBaﬂ naboparopuss RELEON, ‘
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Ne Tema ypoxka KonnuecTBo yacos H] Hara DJEeKTpOHHBIE U(PPOBBIE O6opynosanue Touku pocta
n/m Beero|[Kontponbhbie|[Ipaktuteckue [[M3yueHmsi| oOpa3oBaTeNbHbBIC PECYpPCHI
paboThl paboThl
XHMHYECKHE CBOMCTBA 3HAa4YEeHHE 3HAa4YEeHHE nary |lhttps://m.edsoo.ru/ff0d4614]] ||nabop peakTuBOB, IPOOHPKU
KHCIIOpOJa (peakiuu
OKHCIICHHSI, TOPECHUE).
[TonsiTre 06 okcugax|]
23 |[[[Crioco6bl osTydeHust 1 BBE/IUTE BBEJIUTE BBeaute ||[[bubmmoreka [TOK [udposas nadopatopust RELEON ,
KUCIIOPOa B JTaDOpaTopuu 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ff0d497a]] |[Habop peakTuBOB, IPOOHPKHU
Y MIPOMBIIICHHOCTH.
[Ipumenenue kucnoponal|
24 |[[TerutoBoii a3 dexT 1 BBEJIUTE BBE/INTE Beeaute ||[[bubmmotexa LJOK [Mudporas nadopatopust RELEON c
XHMHYECKON PeaKIuH, 3HAaYEeHHE 3HAa4YEeHHE naty |https://m.edsoo.ru/ff0d4790]] ||naTurkom TemnepaTypsl
TIOHSITHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, IK30- H
IH/IOTEPMHUYECKUX
peakiusix||
25 (|[[TormmuBo (HedTh, yroms u || 1 BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK [udposas madoparopust RELEON ¢
MeTaH). 3arps3HeHHe 3HaYCHHE 3HaYCHHE nary ||https://m.edsoo.ru/ff0d4c4a]] ||narunkom MyTHOCTH
BO3/yXa, CIIOCOOBI €ro
Npea0TBpalieHus | | |
26 |(|[[[IpakTuueckas pabota No 1 BBE/IUTE 1 BBenuTte ||[[bubnuorexka [IOK Hudposas nadoparopust RELEON c
3 o Teme «[lomyuenne u 3HA4YCHNE nary ||https://m.edsoo.ru/ff0d4ae?]] ||narunkom MyTHOCTH
cobupaHue KUCIopoaa,
W3y4YEHUE €ro CBOMCTBY|]
27 ([[[Bomopona — dneMeHT U 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [TOK
IPOCTOE BEIIECTBO. 3HaYEeHHE 3HaYEeHHE nary |https://m.edsoo.ru/ff0d4ddO]]
Haxoxnenue B npupoe]|
28 ||[[Pu3nyeckue u 1 BBEIUTE BBEIUTE BBeaute ||[[budmmoreka [TOK [udposas nadboparopust RELEON ,
XUMHYECKHE CBOMCTBA 3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/ff0d4dd0]] ||HaGop peakTHBOB, MPOOHPKH.
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Ne Tema ypoxka KonnuecTBo yacos H] Hara DJEeKTpOHHBIE U(PPOBBIE O6opynosanue Touku pocta
n/m Beero|[Kontponbhbie|[Ipaktuteckue [[M3yueHmsi| oOpa3oBaTeNbHbBIC PECYpPCHI
paboThI paboThI
Bojtopona. [Ipumenenue [udposas nadbopaTopus
BOZI0pOAa]] RELEON c natunkom pH
29 |[[TTonsiTHE O KHCIIOTaX U 1 BBE/IUTE BBEJIUTE BBeaute ||[[bubmmoreka [TOK
cosax]| 3Ha4YCHHE 3Ha4YCHHE nary |https://m.edsoo.ru/ff0d50d2]]
30 |[[CiocoOsl momy4eHus 1 BBEJIUTE BBEJIUTE Beeaute ||[[bubmmorexa LJOK Ludposas naboparopust
BOJIOpOJ1a B JTabopaTopuH]| 3HAa4YEeHHE 3HAa4YEeHHE nary |lhttps://m.edsoo.ru/ff0d4dd0]] |[RELEON . IIpu6op as monydeHus
ra3oB
31 ([[TIpakTudeckas pabota No 1 BBEIIUTE 1 BBenuTte ||[[bubmuoreka [JOK [udposas madoparopus
4 o Teme «IlonyueHue u 3HAYCHHE naty |[https://m.edsoo.ru/ff0d4f42]] (|RELEON . IlpuGop mms momydeHus
cobupaHue BOJIopoaa, ra3oB
M3Yy4YEHUE €ro CBOMCTBY|]
32 ||[[MonsipHBIii 00BEM Tra3oB. 1 BBE/IUTE BBE/IUTE BBenuTte ||[[bubmuoreka [JOK
3akoH ABorapo]] 3HAa4YCHUE 3HA4YCHUE nary ||https://m.edsoo.ru/ff0d542¢]]
33 |[[Beruncnenus o0bpEMma, 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [IOK
KOJINYECTBA BEIIECTBA ra3a 3HaYCHUE 3HaYCHUE nary |lhttps://m.edsoo.ru/ff0d55a0]]
0 €T0 U3BECTHOMY
KOJIMYECTBY BEIECTBA WU
00BEMY]] |
34 ([[Boruncnenust 00bEMOB 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [{OK
ra3oB 10 YPaBHCHHIO 3HaYCHHE 3HaYCHHE nary |https://m.edsoo.ru/ff0d5708]]
peaKIMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUI
razos]|
35 ||[[Pu3nueckue u 1 BBEIUTE BBEIUTE BBeaute ||[[budmmoreka [TOK Hudposas nadboparopust RELEON ,
XUMHYECKHE CBOMCTBA 3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/ff0d587a]] ||HabGop peakTHBOB, MPOOHPKH.
BOJIbI] | | Hatunk pH
‘36 ”[[COCTaB OCHOBaHUH. H 1 H BBC/IMTE H BBEJIUTE ‘m BBEJIUTE H[[BI/I6J‘II/IOTeKa LHOK H
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Ne Tema ypoxka ‘ KonnuecTBo yacos H] Hara DJEeKTpOHHBIE U(PPOBBIE O6opynosanue Touku pocta
n/m Beero|[Kontponbhbie|[Ipaktuteckue [[M3yueHmsi| oOpa3oBaTeNbHbBIC PECYpPCHI
paboThl paborel ||
‘HOHHTI/IC 00 uHIUKATOpax|] ‘ ‘ 3HAa4YEeHHE H 3HAa4YEeHHE ‘m nary Hhttps://m.edsoo.ru/ff0d59e2]] H

37 ||[[Boma kak pacTBOpHUTEIIb. 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubmuoreka [JOK [udposas nadboparopust RELEON ,
Hacelimenusie u 3HAa4YEeHHE 3HAa4YEeHHE nary |lhttps://m.edsoo.ru/ff0d5b40]] ||HabGop peakTHBOB, MPOOUPKH.
HEHACHIIIICHHBIE PACTBOPHI. JlaTuuk Temreparypbl
MaccoBast 107151 BeIIeCTBa B
pactBope] ]

38 ||[[[IpakTuueckas pabota No 1 BBE/IUTE 1 BBenuTte ||[[bubmuoreka [JOK udposas madoparopust RELEON ,
5 mo teme «IIpurororienue 3HAYCHHE nary ||https://m.edsoo.ru/ff0d5eba]] ||Habop peakTHBOB, MPOOHPKH.
pacTBOPOB C ONPEIEIIEHHOMN Jaruuk pH, natuuk temiieparypsl
MacCOBOH JoIen
pPAacTBOPEHHOTO
BEILIECTBAY | |

39 |[[KonTpoasHas padora Ne2 || 1 1 BBE/IUTE BBenuTe ||[[bubnuorexa [IOK
no Teme «Kuciopo. 3HAYCHHE nary |https://m.edsoo.ru/ff0d6342]]

Bonopoa. Bona»]]

40 |[[[Oxcumpr: cocTas, 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [{OK
KIaccuuKanus, 3HaYCHHE 3HaYCHHE nary |lhttps://m.edsoo.ru/ff0d664e]]

HOMEHKJIaTypa]|

41 |[[Tlonyuyenue u 1 BBEJINTE BBEJIUTE BBeauTe ||[[bubnuorexka [IOK Ha0Op peakTUBOB, MPOOUPKHU
XUMHUYECKHE CBONCTBA 3HaYCHHE 3HaYCHHE nary ||https://m.edsoo.ru/ff0d664e]]

KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIOB] ]

42 |[[[OcHoBaHus: cocTas, 1 BBE/IUTE BBE/IUTE BBenuTte ||[[bubnuorexa [{OK
KaaccuuKanus, 3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/ff0d67ca]]

HOMEHKJIaTypa]|

43 |[[TTomyueHue u 1 BBEJIUTE BBEJIUTE BBeaute ||[[bubmmorexka LJOK [udposas nadboparopus
XUMHYECKHE CBOMCTBA 3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/ff0d67ca]] ||RELEON
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Ne Tema ypoxka KonnuecTBo yacos H] Hara DJEeKTpOHHBIE U(PPOBBIE O6opynosanue Touku pocta
n/m Beero|[Kontponsusie|[Ipaktuueckuel|[A3Y1eHHA o0pa3oBaTesibHbIE PECYPCHI
paboThl paboThl
OCHOBaHMH | [udposoit pH. mraTus ¢
3KUMOM; TISITh
XUMHUYECKHUX CTAKaHOB (25
| MJT); IPOMBIBAJIKa
44 |[[[KucmoTsl: cocTas, 1 BBE/IUTE BBEJIUTE BBeaute ||[[bubmmoreka [TOK
Ki1accudukanus, 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ffOdfee2]]
HOMEHKJIaTypa] |
45 |[[Tlonyuenue u 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexka [{OK HabOp peaKkTUBOB, MPOOUPKHU
XHUMHYECKUE CBOWCTBA 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/ffOdfee2]]
KHUCIOT]]
46 ||[[Conu (cpenHue): 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [IOK Ha0Op peaKkTUBOB, MPOOUPKHU
HOMEHKJIATYpa, CIIOCOObI 3HAYCHUE 3HAYCHUE nary |lhttps://m.edsoo.ru/00ad9474]]
MOJTyYEHUs, XUMUYECKUE
CBOMCTBA] |
47 |[[TTpakTuueckas pabora Ne 1 BBEJIUTE 1 BBeauTe ||[[bubmmorexka LJOK [Hudposas naboparopus
6. Pemenue 3HA4YCHHUE nary ||https://m.edsoo.ru/00ad9b7c]]|RELEON
DKCIIEpUMEHTAIBHBIX 3aa4 Hudposoii pH. mratus ¢
1o Teme «OCHOBHbBIE 3KUMOM; TSTh
KJIACChl HEOPTaHUYECKUX XUMHUYECKHUX CTaKaHoB (25
COCUHEHMIT»] | MJIT); TPOMBIBAJIKA
48 |[[TeneTnueckas CBs3b 1 BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK
MEXy KiaccaMu 3HA4YCHHUE 3HA4YCHHUE nary ||https://m.edsoo.ru/00ad9a50]]
HEOPTraHMYECKUX
COETMHEHUH || |
49 |[[[O600meHue n 1 BBEIUTE BBEIUTE BBeaute ||[[budmmoreka [TOK
CHCTeMaTH3allus 3HAHUH ] | 3HAYCHHE sHadenue ||| gmary |https://m.edsoo.ru/00ad9ch2]]
‘50 H[[KOHTpoanasI pabota Ne3 H 1 H 1 H BBE/IUTE H]‘ BBE/IUTE H[[BI/I6J‘II/IOTeKa [HOK H
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Ne Tema ypoxka KonnuecTBo yacos H] Hara DJEeKTpOHHBIE U(PPOBBIE O6opynosanue Touku pocta
n/m Beero|[Kontponbhsre|[Ipaxtuueckuel[[43Y1CHHA o0pazoBaTesbHbIC PECYPChI
paboThl paboThl
110 Teme "OCHOBHEBIC 3HAa4YEeHHE mary |lhttps://m.edsoo.ru/00ad9ela]]
KJIACChl HEOPTaHUYECKUX
coequHeHui" || |

51 |[[IIepBBI€ MONBITKA 1 BBEIUTE BBEIUTE BBenuTte ||[[bubmuoreka [JOK
Kiaaccu(uKanuu 3HAa4YEeHHE 3HAa4YEeHHE nary |lhttps://m.edsoo.ru/00ad9ffa]]
XUMHUYECKHX 3JIEMEHTOB.

[onsTue o rpynmax
CXOJTHBIX 3JIEMEHTOB]]

52 |([[TTeproauaeckuii 3aKOH U 1 BBEIUTE BBEAUTE BBenuTte ||[[bubmuoreka [JOK
Ileproanyeckas cucrema 3HAaYEeHHE 3HAa4YEeHHE nary ||https://m.edsoo.ru/00ada52c]]
XUMHYECKHUX 3JIEMEHTOB /JI.

N. Menpencenal]

53 |(|[[[Teproasl, TpyIIIIbI, 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [IOK
HOTPYIIIIBI] ] 3HAYCHHE 3HAYCHUE nary |lhttps://m.edsoo.ru/00ada52c]]

54 ([[[CtpoeHue aTOMOB. 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [IOK
CocTaB aTOMHBIX sIIIED. 3HA4YCHHUE 3HAYCHHUE nary ||https://m.edsoo.ru/00ada342]]
Nzotomsi]]

55 |[[CTpoeHue 31eKTPOHHBIX 1 BBEJIUTE BBEJIUTE BBeauTe ||[[bubmmnorexka LJOK
000J10YeK aTOMOB 3HaYCHUE 3HaYCHHE nary |lhttps://m.edsoo.ru/00ada6bc]]
aneMeHTOB llepuoanueckoi
cucremsl JI. U.

Menneneenal]|

56 |[[XapakTepucTtuka 1 BBEJIUTE BBEJIUTE BBeauTe ||[[bubmmnorexka LJOK

XHMHYECKOTO 3JIEMEHTA 110 3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/00ada824]]

€ro TOJIOKEHUIO B
[Iepnonnueckoii cucreme
. Y. Menneneena]|



https://m.edsoo.ru/00ad9e1a
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

Ne Tema ypoxka KonnuecTBo yacos H] Hara DJEeKTpOHHBIE U(PPOBBIE O6opynosanue Touku pocta
n/m Beero|[Kontponbhsre|[Ipaxtuueckuel[[43Y1CHHA o0pazoBaTesbHbIC PECYPChI
paboThl paboThl
57 |[[3naueHune 1 BBE/IUTE BBEJIUTE BBeaute ||[[bubmmoreka [TOK
[lepuonnyeckoro 3aKkoHa 3HAYCHHE 3HAYCHHE nary |lhttps://m.edsoo.ru/00ada96e]]
JUTSL Pa3BUTHS HAYKHU U
npaktuku. 1. 1.
MenneneeB — y4€HbIH,
NeJaror ¥ rpak1anuH| |
58 (|[[DnekTpooTpuuaTenbHOCTh|| 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [IOK
aTOMOB XMMHYECKUX 3HAYCHHE 3HAYCHUE nary |lhttps://m.edsoo.ru/00adaab8]]
3JIEMEHTOB] |
59 (|[[MonHast xuMudeckas 1 BBE/IUTE BBE/IUTE BBenuTte ||[[bubnuoreka [IOK Hudposas nabopatopus
CBSI3b]] 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/00adac34]]|RELEON
Ludposoii qaTunk
TEMIIEPATYPHI IIATHHOBHIH;
JATYUK TEMIIEPATYPhI
TEPMOIAPHBIN
60 (|[[KoBaneHTHAsI mMOSIpHAS 1 BBE/IUTE BBE/IUTE BBeaute ||[[bubmuorexa [JOK [Hudposas maboparopust
XUMHUYECKast CBA3b| ] 3HA4YCHHUE 3HAYCHHUE nary ||https://m.edsoo.ru/00adaab8]]|RELEON
Hudposoii gatuuk
TEMIEPaTyphl MIATHHOBBIN;
JATYHUK TEMITePaTyphl
TEPMONApHbIN
61 (|[[KoBanenTHas HemonsapHas| 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [{OK
XHUMHYECKast CBS3b]] 3HaYCHHE 3HaYCHHE nary |lhttps://m.edsoo.ru/00adaab9]]
62 ||[[Ctenens okucieHus|] 1 BBE/IUTE BBE/IUTE BBenuTe ||[[bubnuorexa [{OK
3HaYEeHHE 3HaYEeHHE nary |lhttps://m.edsoo.ru/00adae28]]
63 (|[[OxucmuTenbHO- 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmorexa [JOK
BOCCTaHOBUTEIIbHBIE 3HAYCHHE 3HAYCHHE nary |lhttps://m.edsoo.ru/00adb076]]

peakiuu| |
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Ne Tema ypoxka KonnuecTBo yacos H] Hara DJEeKTpOHHBIE U(PPOBBIE O6opynosanue Touku pocta
n/m Beero|[Kontponbhbie|[Ipaktuteckue [[M3yueHmsi| oOpa3oBaTeNbHbBIC PECYpPCHI
paboThl paboThl
64 |[[Oxucnurenu u 1 BBE/IUTE BBEJIUTE BBeaute ||[[bubmmoreka [TOK
BOCCTaHOBUTEIIH ] 3HAYCHHE 3HAYCHHE nary |lhttps://m.edsoo.ru/00adb076]]
65 |[[KonTponsHas padora Ned4 | 1 1 BBEJIUTE BBeaute ||[[bubmmoreka [TOK
o Teme «CTpoeHue aroma. 3HAYCHHE nary |lhttps://m.edsoo.ru/00adb486]]
XuMuyeckas CBs3b»||
66 |/[[Pe3epBHBIN YpOK. 1 BBE/IUTE BBE/IUTE BBeaute ||[[bubmmoreka [TOK
O06o06meHre U 3HAYCHHE 3HAYCHUE nary |lhttps://m.edsoo.ru/00adb33c]]
cHUcTeMaTU3alvs 3HaHU | |
67 ||[[Pe3epBHBI YPOK. 1 BBE/IUTE BBE/IUTE BBenuTte ||[[bubnuoreka [IOK
O0o001eHue 1 3HAYCHHE 3HAYCHHE nary ||https://m.edsoo.ru/00ad9ch2]]
cHUcTeMaTU3alvs 3HaHU | |
68 ||[[Pe3epBHBII YPOK. 1 BBE/IUTE BBE/IUTE BBenuTte ||[[bubmuoreka [JOK
O06o06meHne u 3HAa4YCHUE 3HA4YCHUE nary ||https://m.edsoo.ru/ff0d61c6]]
cUCTEeMaTH3aIlus 3HAaHHH | |
‘ HI[06aBI/ITL CTPOKY
OBILIEE KOJIMYECTBO 68 4 4
YACOB I10 ITPOTPAMME
9 KJIACC
Ne Tema ypoxka ‘ Konuuectso yacos ‘ Hata OJEeKTPOHHbIE IU(PPOBLIC ObopynosaHune «Toukn
/T Beero|[Kontponshsre[Tlpaxtieckue|| 13y 1€HHA 00pazoBaTenbHBIC PECYPCHI pocTa»
| paboThI paboThI
1 |[[Tleproauueckuii 3akoH. [leproanyeckas 1 BBEJIUTE seequre || BBeaure ||[[bubmmoreka [JOK
cUcTeMa XuMHudeckux anemeHToB [1. U. 3HAICHHC 3Ha9CHUE Aary \Ihttps://m.edsoo.ru/00adb59e]]
| |Menneneesa]]
2 |[[3akOHOMEPHOCTH B H3MCHEHUHU CBOMCTB 1 BBCINTE BBCIUTE sBeaute ([ [bubmmoreka [IOK
XUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX 3HAYCHIC 3HAYCHIC Aaty |\https://m.edsoo.ru/00adb6b6]]
| |[mepuosios]]
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Tema ypoka Komnuuectso yacos ‘ Hata DJEeKTPOHHBIE IU(PPOBLIC O6opygosaHue «Touku
Bcero KOHTpOHLHBIe HpaKTI/I‘ICCKI/IC HU3Y4YCHUA 06pa30BaT€J'ILHI:IC PECYPChI POCTa»
paboTs paboThI

[[Knaccudukarus 1 HOMEHKIATypa 1 BBE/IUTE seequre || BBeaure ([[bubmmorexa [JOK

HEOPraHUYECKUX BelecTB]] 3HA4CHUC 3HAYICHUC Aatry ||https://m.edsoo.ru/00adb7e2]]

[[Buabl XUMUYECKOM CBSI3U U TUIIbI 1 BBCAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK

KPUCTATUYECKUX PEIETOK] ] SHA4ICHHC SHATICHHC Aary \Ihttps://m.edsoo.ru/00adbac6]]

[[KonTposbHas padoTa Nel o Teme 1 1 seeaure || BBemute |([[]]

«IloBTOpEHUE U yriuyOieHue 3HaHUM SHAYICHUC AaTy

OCHOBHBIX Pa3/IeNioB Kypca 8 kiaccan]|

[[Kimaccudukanmss XMMUYECKHX PEAKIIMH 110 1 BBEAUTE BBCIUTE sBeaute ([ [budmmoreka [IOK

pa3IMYHBIM MPH3HAKaM] | 3HAaYCHNC 3HAYICHHC Aary \Ihttps://m.edsoo.ru/00adbchO0]]

[[[ToHsiTHE O CKOPOCTU XUMHYECKON pEaKIINH. 1 BBEIUTE BBCIUTE BBeaute ([ [bubmmoreka LIOK

[ToHsATHE O TOMOT€HHBIX M T'€TEPOr€HHBIX 3HA4CHHC 3HA4CHHC Aatry ||https://m.edsoo.ru/00adbe9a]]

peakuusix||

[[[IoHsiITHE O XMMUYECKOM PaBHOBECHH. 1 BBEAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK

®dakTophbI, BAUSIOIINE HA CKOPOCTh SHATCHUC SHATCHUC Aary \|https://m.edsoo.ru/00adc28c]]

XUMHUYECKON PEAKLIUU U MOJIOKEHUE

XUMHUYECKOTO pPaBHOBECH] |

[[OkucIUTENnEHO-BOCCTAHOBUTEIHHBIC 1 BBCIUTE BBCIUTE sBeaute ([ [bubmuoreka [IOK

peakimu]| | 3HA4CHHC 3HA4CHHC Aaty ||https://m.edsoo.ru/00adcade]]

[[Teopus 2nEKTPOAUTHUECKOMN TUCCOLMALINN. 1 BBE/IUTE seeaure || BBeaute ||[[bubnmnotexka LJOK [Mudposas

CubHBIE U ClTa0bIe AIEKTPOJIUTHI] | SHAICHHC SHaICHHC Aary \|https://m.edsoo.ru/00adcd68]]|mabopaTopus
RELEON
Hudposoii gatuuk
3JIEKTPONPOBOJHOCTH,
pPacTBOPHI KUCIIOT,
CTaKaHBI

[[MonHBIE ypaBHEHUS peaKIIHiA] | 1 BBCINTE BBCIUTE sBeaute ([ [bubmmoreka [IOK

3HATICHHC 3HAICHUC Aary |https://m.edsoo.ru/00add448]]



https://m.edsoo.ru/00adb7e2
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Tema ypoka KonugectBo yacos ‘ JHara DnekTpoHHbIE U(POBBIE O6opyanosaHue «ToYKK
Bcero KOHTpOHI)HLIC HpaKTI/I‘ICCKI/IC HU3Y4YCHUA 06pa30BaTC.HLHI:IC PECYPChI POCTa»
paGoThI paboThsI
[[XuMuyeckre CBOWCTBA KUCIOT U OCHOBaHuil || 1 BBCIUTE BBCIUTE sBeaute ([ [bubnuoreka LIOK Hudposas
B CBETE IpEACTaBICHUIN 00 3HA4CHUC 3HAYICHUC Aary \|https://m.edsoo.ru/00add5d8]]|mabopaTopus
AIEKTPOJUTUYECKON JUCCOLHAIINH || RELEON c marunkom
3EKTPOIPOBOAHOCTH
[[ XuMuyeckue CBOMCTBA COJIEH B CBETE 1 BBCAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK Hudposas
MPECTABICHUN 00 3JICKTPOIUTHUCCKOM SHA4ICHHC SHATICHHC Aary \|https://m.edsoo.ru/00add8b2]]|nadopatopus
aucconuanuu|| RELEON c matunkoMm
3JIEKTPOTPOBOTHOCTH
[[[IonsiTHEe O THAPOIU3E COJEH] ] 1 BBEAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK Hudposas
SHATCHUC SHATCHHC Aary \|https://m.edsoo.ru/00add9d4]](nabopatopus
RELEON c naruukom
pH
[[O6006mIeHre U crucTeMaTu3anus 3HaHuH || 1 BBEJIUTE seequre || BBeaure ||[[bubamoreka [JOK
3Ha4YCHHE 3Ha4YCHHE Aary ||https://m.edsoo.ru/00addd12]]
[[TIpakTrueckas padora Ne 1. «Pemenue 1 BBEAUTE 1 sBeaute ([ [bubmmoreka [IOK Hudposas
AKCIEPUMEHTATBHBIX 3a71a49»]] SHAICHHC Aary \|https://m.edsoo.ru/00addbfa]] |lmabopaTopus
RELEON
Hudposoii gatuuk
3JEKTPONPOBOJHOCTH
[[KonTposbHas padoTa Ne2 mmo teme 1 1 seequre || BBeaure ||[[bubmmoreka [JOK
«DNEKTPOIMTUYECKAS TUCCOIUALTHSL. 3HavCHNE Aary \https://m.edsoo.ru/00addec0]]
XUMUYECKHE peakliiy B pacTBOpax»||
[[OGm1as xapakTeprucTUKa rajJoreHoB. 1 BBE/IUTE Beequre || BBequte ||[[bubnuotexa [JOK Hudposas
XUMHUYECKHe CBOMCTBA Ha MpUMepe Xjopa]] SHA4CHHC SHAUCHHC maty |ihttps://m.edsoo.ru/00addfe2]] |naboparopus

RELEON Amnmapar
JUTS TIPOBEJICHUS
XUMUYECKHUX PeaKIni
(AIIXP)
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Tema ypoxka Komnuuectso yacos ‘ Hata DJEeKTPOHHBIE IU(PPOBLIC O6opygosaHue «Touku
Bcero KOHTpOHI)HLIC HpaKTI/I‘ICCKI/IC HU3Y4YCHUA 06pa30BaTCJ'ILHI:IC PECYPChI POCTa»
paGoThI paboThsI

[[XmopoBoaopoa. ComnsiHast KMCIIOTA, 1 BBEIUTE BBEIUTE BBeaute ||[[ bubmmoteka [IOK [udposas

XMUMHUYECKHE CBOMCTBA, MTOJyYCHHE, 3HA4CHUC 3HAYICHUC Aary \|https://m.edsoo.ru/00ade104]]|mabopaTopus

npuMeHeHue]| | RELEON Amnmnapar
JUISL IPOBEICHUS
XAMHYECKUX PEaKIUi
(AIIXP)

[[TIpakTrueckas padora Ne 2 o Teme 1 BBE/IUTE 1 sBeaute ||[[bubnuoreka LHOK Hudposas

«[TomyueHue COMTHON KUCIOTHI, U3yUeHHE e SHaICHHC Aary \|https://m.edsoo.ru/00ade348]]|nabopaTtopus

CBOMCTBY]] RELEON c narunkom
pH, HaGop xum.
PeaktuBOB, MpoOUpKHU

[[Beruucienus mo ypaBHEHUSM XUMHUYECKUX 1 BBEIUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK

peakIui, €CJIM OJJUH M3 PEarcHTOB JIaH B SHAICHHC SHAICHHC Aary \|https://m.edsoo.ru/00ade488]]

n30bITKE] |

[[O6mas xapakTeprcTUKa 3IeMeHTOB VIA- 1 BBEJIUTE seequre || BBeaure ||[[bubamoreka [JOK

rpyIb| | 3HA4CHHC 3HA4CHHC Aary ||https://m.edsoo.ru/00ade64a]]

[[AnmoTpomnHbie MOAU(DUKAIIUN CEPHI. 1 BBEAUTE BBEAUTE seeaute ||[[bubnuorexa [JOK Hudposas

Haxosxaenue cepsl 1 €€ COeTMHEHNI B 3HAa4CHUC 3HAICHHC Aary \|https://m.edsoo.ru/00ade64a]] mabopaTtopus

pupoe. XMMHUYECKHE CBOMCTBA CEpHl] | RELEON c natunkom
TEMIIEPATYPHI,
n1abopaTopHoe
obopynoBaHue, cepa

[[CepoBoaopon, cTpoeHue, pundeckue u 1 BBEJIUTE seeaure || BBeaute ||[[bubnmnorexa LJOK [Mudposas

XMUMHUYECKHE CBOWCTBA] | SHA4CHHC SHAUCHHC Aary \|https://m.edsoo.ru/00ade802]]|mabopaTopus

RELEON. Anmapar
TUTSL IPOBEICHUS
XUMHUYECKHX PeaKIuii
(AITXP)
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Tema ypoxka Komnuuectso yacos ‘ Hata DJEeKTPOHHBIE IU(PPOBLIC O6opygosaHue «Touku
Bcero KOHTpOHI)HLIC HpaKTI/IIICCKI/IC HU3Y4YCHUA 06pa30BaTeJ'ILHI:IC PECYPChI POCTa»
paGoThI paboThsI
[[Oxcumpl cepel. CepHas kuciora, pusnueckue|| 1 BBCJUTC seequre || BBeaute ||[[bubamoreka LIOK Hudposas
1 XUMHUYECKHE CBOMCTBA, IPUMCHEHHE] | 3HA4CHUC 3HAYICHUC Aary \|https://m.edsoo.ru/00adea28]] lmabopaTopus
RELEON c naruukom
pH. Habop
XUM.pEaKTHUBOB,
npoOUpKH
[[Xumuyeckue peakiuu, Jexaliiue B OCHOBE 1 BBEAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK
MPOMBIIIUICHHOTO CIOCO0a MOyYeHHsI CEPHOI 3HAUCHHC 3HAUCHHUC Aaty |https://m.edsoo.ru/00adec8a]]
KHCIOTHI. XUMHUUYECKOE 3arpsi3HeHNe
OKpYIKaroIIel Cpeibl COSTMHECHUSIMHU CePbi] ]
[[Beruuciienre MaccoBOM J10JIM BBIXO/a 1 BBEIUTE BBCIUTE sBeaute ([ [bubmmoreka LIOK
MPOJIyKTa PEaKIInu || SHaICHHC SHaICHHC Aary \|https://m.edsoo.ru/00adec8a]]
[[O61mas xapakTeprcTUKa 31eMEeHTOB VA- 1 BBEAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK
rpyIIbl. A30T, pacpoCTpaHEHHE B IPUPO/IC, SHAYCHUE 3HAYCHHUE maty |https://m.edsoo.ru/00adeea6]]
(hU3UYECKHEe U XUMHUYECKUE CBOMCTBA] |
[[AMMuak, ero pu3ndecKkue 1 XUMHIECKHE 1 BBEAUTE BBEAUTE seeaute ||[[bubmuorexa [JOK [udposas
CBOMCTBA, MOJyYCHHE U MPUMEHEHHE] ] SHAICHHC SHaICHHC Aary \|https://m.edsoo.ru/00adf004]] |lmabopaTtopus
RELEON ,Anmapar
JUTSI TIPOBEICHUS
XAMHYECKHUX PEaAKIUn
(AIIXP)
[[[TpakTrdeckas padoTta Ne 3 o Teme 1 BBEJIUTE 1 seequre ||[[bubmmoreka [JOK Hudporas
«[ToxydyeHnne amMmmuaxa, U3y4eHue ero 3HAUCHHUC maty | https://m.edsoo.ru/00adf180]] |mabopaTopust
CBOMCTBY]] RELEON .Annapar
JUTSI TIPOBEICHUS
XUMHYECKHUX PEeaKITHiA
(AIIXP)
‘[[A?;OTHaS{ KHCIIOTa, €€ pu3nueckue u H 1 H BBCANTE H BBCIUTE H BBCIUTE H[[BH6J1H0TeKa HOK HLIH(i)pOBas[



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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Tema ypoka Komnuuectso yacos ‘ Hata DJEeKTPOHHBIE IU(PPOBLIC O6opygosaHue «Touku
Beero|[Kontponbie|[[Ipaxtiueckue|13YICHAA| | 06pasoBaTenbHbIe pecypebl pocra»
paGoThI paboThsI

XUMHUYECKHE CBOUCTBA] | 3HAYCHHC 3Ha4YCHHE mary |Ihttps://m.edsoo.ru/00adf306]] |lmabopaTtopus
RELEON c¢ natunkom
pH. Habop
XUM.pEaKTHUBOB,
POOUPKH

[[Mcmonb30BaHe HUTPATOB U coJicii amMonus || 1 BBCIUTE BBCIUTE sBeaute ([ [bubnuoreka LIOK Hudposas

B Ka4eCTBE MHUHEPAJIbLHBIX YIOOPCHUH. SHAICHHC SHAICHHC Aary \|https://m.edsoo.ru/00adf518]] |lmabopaTopus

XUMHYECKOE 3arps3HEHUE OKPY>KaOIIEH RELEON .Jlatuuk

Cpelbl COeIMHEHUSIMU a30Ta] | HUTPAT-UOHOB

[[DPochop. Okcun dpochopa (V) u hochopHuas 1 BBEJIUTE seequre || BBeaure ||[[bubamoreka [JOK » LHudposas

KHCII0Ta, (PU3HYECKUE U XUMUYCCKUE 3HaYCHHC 3HaYCHHC Aary \|https://m.edsoo.ru/00adf68a]] |lmabopaTopus

CBOMCTBA, TOJIy4eHHE ] | RELEON c gaTunkom
pH. Habop
XUM.pEaKTHUBOB,
IpOOUPKHU

[[Ucnionp3oBanue pocdartoB B kauecTBe 1 BBE/IUTE Beeaure || BBequte ||[[bubnuorexa [JOK

MHUHEPAIBbHBIX YIOOpeHU. 3arpsi3HeHUE 3HAUCHHE 3HAYCHHC maty |https://m.edsoo.ru/00adfc20]]

MIPUPOIHOM cpenbl pocdaTamu]]

[[Yrnepon, pacipocTpaHeHHE B IPUPOJE, 1 BBE/IUTE seeaure || BBeaute ||[[bubnmnotexka LJOK Hudposas

busnvecKkre 1 XUMHUYECKHE CBOMCTBA]] SHA4CHHC SHATCHHC Aary \|https://m.edsoo.ru/00adfd9c]] |lmabopaTtopus
RELEON c matunkoMm
pH. HabGop
XUM.pEaKTUBOB,
npoOUpPKH

[[Oxcunsl yriuepona, ux pusndeckue u 1 BBEAUTE BBEINTE seeaute ||[[bubmuorexa [JOK Hudposas

XUMHUYECKHE CBOMCTBA. DKOJOTHUECKUE SHa4CHHC SHaICHHE Aary \|https://m.edsoo.ru/00adfebe]] |lmabopaTtopus

poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa RELEON .ITpu6op

(V)1 JUTSI TIOJTYYEHUS Ta30B



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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Tema ypoxka Komnuuectso yacos ‘ Hata DJEeKTPOHHBIE IU(PPOBLIC O6opygosaHue «Touku
Bcero KOHTpOHI)HBIC HpaKTI/IIICCKI/IC HU3Y4YCHUA 06pa30BaT€.HLHBI€ PECYPChI POCTa»
paGoThI paboThsI
[[YronpHas kucaora u e€ conu]] 1 BBEIUTE seequre || BBeaute ||[[bubamoreka LIOK
3HAYEHNUE 3HAYEHHE maty \https://m.edsoo.ru/00ae006c]]

[[TIpakTrueckas padota Ne 4 o Teme 1 BBE/IUTE 1 sBeaute ([ [bubmmoreka [IOK [udposas

"TMonyuyenue yriiekucioro raza. Kauecrsennas SHA4ICHHC Aary \|https://m.edsoo.ru/00ae027¢e]] lnabopaTtopus

peakius Ha KapOoHaT-uoH"]] RELEON c narunikom
[Tpubop must
MOJTyYEHUS Ta30B

[[TTepBoHaYambHBIC MTOHATHS 00 Opranudeckux || 1 BBEIUTE BBCIUTE sBeaute ([ [bubmuoreka LIOK

BEIIECTBAX KaK O COCAMHCHUAX yrieposa]] SHaICHHC SHaICHHC Aary \|https://m.edsoo.ru/00ae054¢€]]

[[KpemHuii u ero coequHeHus || 1 BBEAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK

SHaICHHC SHaICHHC Aary \Ihttps://m.edsoo.ru/00ae080a]]

[[[TpakTrueckas pabota Ne 5. Penienue 1 BBEJIUTE 1 seequre ||[[bubmmoreka [JOK Hudporas

HKCIEPUMEHTAIBHBIX 3a/a4 110 TEME 3HA4CHHC Aary ||https://m.edsoo.ru/00ae0bf2]] |lmabopaTopus

«Baxuenme HeMeTauTbl M UX COSAMHEHUS» ] | RELEON c naruunkom
pH u
3JEKTPONPOBOIHOCTH

[[KonTponbHas paboTa Ne3 mo treme 1 1 BBEAUTE seaute ||[[bubnuorexa [JOK

«BaxkHeine HeMeTauTbl U UX COSAMHEHUS | | SHATCHHC Aary \|https://m.edsoo.ru/00ae0el18]]

[[OGm1as xapakTepucTUKa XUMHYECKUX 1 BBCIUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK

3JIEMEHTOB — METAJUIOB. MeTajinueckas 3HA4CHHC 3HA4CHHC Aary ||https://m.edsoo.ru/00ae103e]]

CBS3b U METAJUINYECKAs] KPUCTAILTUYECKAS

peméTka. PU3NUECKUE CBOMCTBA METAIIOB] |

[[XvMHUecKre CBOCTBA METAIIIOB. 1 BBEAUTE BBEAUTE seeaute ||[[bubnuorexa [JOK

DNEeKTPOXUMHUYECCKUHN PsiJT HATPSDKSHU N 3HAYCHHC 3HAYCHUE maty |https://m.edsoo.ru/00ael1156]]

MeTaJuioB]|

[[O6mHe ctocoOBI MOTYyYEHHUST METaJIOB. 1 BBE/IUTE Beeaure || BBequte ||[[bubmuotexa [JOK

CrnaBel. Berauciaenus mo ypaBHEHUSIM 3HaYCHHC 3HAYCHNC Aary  |\https://m.edsoo0.ru/00ael156]]
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Tema ypoka Komnuuectso yacos ‘ Hata DJEeKTPOHHBIE IU(PPOBLIC O6opygosaHue «Touku
Bcero KOHTpOHLHLIC HpaKTI/I‘ICCKI/IC HU3Y4YCHUA 06pa30BaTCJ'ILHI:IC PECYPChI POCTa»
paboTs paboThI
XUMHUYECKUX PEAKIUi, €CIIU OUH U3
pEareHTOB COJICPKUT MPUMECH | |
[[TIoHsiTHE O KOPPO3UU METAILIOB] | 1 BBCAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK
SHA4ICHHC SHATICHHC Aary \|https://m.edsoo.ru/00ae1278]]
[[LLlenouHble MeTAILIIBI] | 1 BBCAUTE BBCIUTE sBeaute ([ [ bubmmoreka [IOK [udposas
SHATCHHC SHATCHHC Aary \|https://m.edsoo.ru/00ae14b2]]|nadopaTopus
RELEON c marunkom
pH, XuM.peakTussl,
POOUPKH
[[Okcuabl U TUAPOKCUIBI HATPUS U Kaus| | 1 BBEAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK
SHaICHHC SHaICHHC Aary \|https://m.edsoo.ru/00ael4b2]]
[[LLlerouHO3eMENbHBIE METAUIBI — KaJIbIUN U 1 BBEIUTE BBCIUTE sBeaute ([ [bubmuoreka LIOK
Maraui]| 3HaueHHE 3HAYCHHC maty \https://m.edsoo.ru/00ael5e8]]
[[Baxxneiiine coeMHEHUS Kalblus] | 1 BBEIUTE BBCIUTE BBeaute ([ [bubmmoreka LIOK
SHAICHHC SHaICHHC Aary \|https://m.edsoo.ru/00ae15e8]]
[[O0oO0mIeHNE 1 CUCTeMAaTH3AIHSI 3HAHUH | | 1 BBEJIUTE seeaure || BeauTe |([[]]
3HAUYCHUC 3HAYCHUC nary
[[K&cTkOoCTh BOJIBI M CTIOCOOBI €€ 1 BBCIUTE BBCIUTE sBeaute ([ [bubmuoreka [IOK
ycTpaHeHus | | 3HATCHHE SHATCHHC maty |https://m.edsoo.ru/00ae1886]]
[[[TpakTrueckas padota Ne 6 o Teme 1 BBE/IUTC 1 seaute ||[[bubmuorexa [JOK Hudposas
"KEcTKOoCTh BOABI M METOIBI €€ ycTpaHeHus"]] SHAICHHC Aary \|https://m.edsoo.ru/00aelae8]] |lmabopaTopus
RELEON c gatankom
3JEKTPONPOBOIHOCTH,
nabopaToppHOE
obopynoBaHue
[[AmtoMuHMIA] | 1 BBEAUTE BBEINTE seeaute ||[[bubmuorexa [JOK
3HaueHne 3HauCHHe paty  |https://m.edsoo.ru/00aelc64]]



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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Tema ypoka Komnuuectso yacos ‘ Hata DJEeKTPOHHBIE IU(PPOBLIC O6opygosaHue «Touku
Beero|[Kontponbie|[[Ipaxtiueckue|13YICHAA| | 06pasoBaTenbHbIe pecypebl pocra»
paGoThI paboThsI
[[AMboTepHBIC CBOIICTBA OKCHIA H 1 BBE/IUTE BBeaure || BBequTe ||[[bubnuorexa [HOK Judposas
ruapokcuaal] 3HA4CHUC 3HAYICHUC Aary \|https://m.edsoo.ru/00aelc64]] |lmabopaTopus
RELEON c naruukom
pH, XUM.peaKkTuBHI,
obopynoBanue
[[Kene3o]] 1 BBE/IUTE BBeaute || BBequTe ||[[bubnuorexa LHOK
3Ha4YCHHE 3Ha4YCHUE Aatry \|https://m.edsoo.ru/00ae1d86]]
[[Okcuabl, Tuapoxcuast u conu xxenesa (1) u 1 BBEIUTE BBCIUTE sBeaute ([ [bubmuoreka LIOK
xenesa (11)]] SHaICHHC SHaICHHC Aary ||https://m.edsoo.ru/00ae35e6]]
[[O6o61menne u cucTeMaTH3aLus 3HaHUMH] | 1 BBE/IUTC seeure || BBeaure |[[]]
3HAYCHUC 3HAYCHUC nary
[[TTpakTuueckas padota Ne 7. Pemienue 1 BBE/IUTE 1 seeaure |([[bubnuroreka [JOK OOpa3sipl BEIecT
HKCIEPUMEHTAIBHBIX 3a/a4 110 TEME SHaICHHC Aary ||https://m.edsoo.ru/00ae3de8]] (meTamioB, Marawur,
«BaxHennme MEeTaJIbl U UX COSAMHEHUS»| | CMECH JKeJe3a ¢
cepoil, cTakaH c
BOJIOM, CITUPTOBKA,
IITaTUB C
IpoOupKamH,
poOUpKOEpIKATEND
[[Beruucnenus no ypaBHEHUSIM XUMHUUYECKUX 1 BBEAUTE BBEAUTE seaute ||[[bubmuorexa [JOK
peaKIIvii, €CJIM OJIMH U3 PEarcHTOB JaH B SHAICHHC SHaICHHC Aary \|https://m.edsoo.ru/00ae1750]]
U30BITKE WU COJEPKUT MPUMECH.
BrruncieHust MaccoBOU JTOJIHM BEIXOZA
IIPOJYKTa peaKLuu| ]
[[O6o61enne u cucTeMaTH3aLus 3HaHUH] | 1 BBE/UTC seexure || BBeaute (|[[]]
3HA4YCHUC 3HA4YCHUC Aarty
[[KorTponbHas padoTta Ned o Teme 1 1 seeaure || BBemuTe |([[]]
«BaxHelnme MeTaJlibl U UX COSAMHEHUS»| | SHA4YCHUC AaTy



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

[TPOT'PAMME

No Tema ypoka Komnuuectso yacos ‘ Hata DJEeKTPOHHBIE IU(PPOBLIC O6opygosaHue «Touku

n/m Beerol|[Kontpomsabie|[[lpaktiaeckue| 13y 1€HAA 00pazoBaTenbHbIE PECypPCHI pocTa»

L] paGoThI paboThsI

63 |[[BeriecTBa 1 MaTepHasbl B IOBCEAHEBHOM 1 BBEIUTE seequre || BBenure ||[[bubmmoreka [JOK

| |pxusHHM yenoBeka]] 3HA4CHUC 3HAYICHUC Aatry ||https://m.edsoo.ru/00ae3f50]]

64 |[[XumMuueckoe 3arps3HEHHE OKPYKaIOIIeH 1 BBCAUTE BBCIUTE sBeaute ([ [bubmmoreka [IOK [udposas

cpenbi] | SHA4ICHHC SHATICHHC Aary \Ihttps://m.edsoo.ru/00ae4270]]|nabopaTopus

RELEON c¢ natunkom
ONTUYECKOMN

| IUIOTHOCTHU

65 |[[Posb XUMHH B PEIICHUN 3KOJOTHYCCKUX 1 BBEJIUTE seequre || BBeaure ||[[bubamoreka [JOK

| |[mpoGiiem]] SHaICHHC SHaICHHC Aary \|https://m.edsoo.ru/00ae4270]]

66 |[[[Pe3epBHbIii ypok. O600IIEHHE 1 1 BBE/IUTE BBeaute || BBequte ||[[bubmmorexa [JOK

| |[cucTemaTnsanus 3HaHmii]] SHaICHHC SHaICHHC Aary \|https://m.edsoo.ru/00ae0d0a]]

67 |[[Pe3epBHBIi ypok. O000IICHHE 1 1 BBE/IUTE seeaure || BBeaute ||[[bubnuoTeka [JOK

| |[cucTemaTusanus 3HaHMIA]] 3HA4CHHC 3HA4CHHC Aatry ||https://m.edsoo.ru/00adb33c]]

68 |[[Pe3epBHBIi ypok. O000IICHHE 1 1 BBE/IUTE seeaure || BBeaute ||[[bubnmroTeka [JOK

| ||cucremaTusanus 3HaHuHA]] 3HATCHHE SHATCHHC maty |https://m.edsoo.ru/00ad9ch2]]

‘HOG&BI/ITL CTPOKY

OBIIEE KOJIMYECTBO YACOB I1O 68 4 7



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

