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IMOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no XUMHHM Ha ypOBHE OCHOBHOT'O 00IEro 0O0pa3oBaHus
COCTaBJICHa Ha OCHOBE TPeOOBaHUU K pe3yJibTaTaM OCBOEHUS OCHOBHOM
oOpa3oBarebHOM MpOrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHwUs,
npeactaBieHHbIx B @I'OC OO0, a Takxke Ha OcHOBe ¢enepaabHON
paboueil mporpaMmbl BOCOUTAHUS U ¢ YYETOM KOHUENIUHU MPENnoJaBaHUs
yuyeOHOoro mnpeamera «XuMus» B 00pa30BaTENIbHBIX OpPraHU3ALMIX
Poccuiickon denepanumu.

[Iporpamma 1o XuMHM Ja€T TpPEACTABICHHE O LEJAX, OO0IIeH
cTpareru  OoOyud€HHs, BOCIHMTAHUS W  Pa3BUTUA  OOYyYaIOLIUXCA
CpelcTBaMU  Y4yeOHOro TpeaMeTra, YCTaHABIMBAeT  00s3aTelIbHOE
OpeIMETHOE CONEp)KaHHE, MNPEAyCMaTPUBAET pACHPEACICHUE €ro IO
KJaccaM U CTPYKTypUpOBaHUE MO pasfeiaM M TeMaM MpOrpaMMbl 1O
XUMHH, ONPEEsIeT KOJUYECTBEHHbIE U KaYeCTBEHHBIE XapaKTEPUCTUKU
COJIEP’KaHUs, PEKOMEHAYEMYIO MOCIIE0BATEIbHOCTh U3yUYEHUS XUMHUH C
y4€TOM MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€HM, JIOTUKHU
y4eOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTEH  OOyuaroluxcs,
oTnpezeNisieT BO3MOXXHOCTHU TMpeAMeTa sl peanu3aluu TpeOOBaHUN K
pe3yiapraraM OCBOEHHSI OCHOBHOW 00pa3oBaTeNbHOM NpOrpaMMbl Ha
ypOBHE OCHOBHOro oOmero oOpa3oBaHus, a Takke TpeOOBaHUN K
pesyapraraM oOyueHHs XMMHUHM Ha YPOBHE IIeJiel M3ydeHUs NpeaMera u
OCHOBHBIX BUJIOB y4eOHO-TI03HABATENILHON JIEATEILHOCTH 00yYarolerocs
110 OCBOGHHUIO YYEOHOTO COMEPIKAHMUS.

3HaHME€  XUMUHU  CIOY>KUT  OCHOBOM st (HOpMHpOBaHUS
MUPOBO33pEHUsT 00yUaIOIIEerocs,, ero MpeaCTaBIeHUl O MarepuaibHOM
€IMHCTBE MHUpPA, BAXHYIO pOJIb UrparoT GOpMHUpPYyEeMble XUMHUEH
NPEICTABICHUSI O B3aUMOINPEBPAIECHUAX OJHEPrUU M 00 DSBOJIIONUU
BEIIECTB B TMPHUPOAEL, O IMyTSIX peHieHuss TIIo0adbHBIX MpodsieM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM,
MUIIEBON U SKOJIOTUYECKOM 0€30MacHOCTH, TPOOIIEM 31PaBOOXPAHECHHUSI.

N3yuyenune xumuu:

CIIOCOOCTBYET pealu3aliiii BO3MOXKHOCTEH [UIsi CaMOpPa3BUTHUSL U
dbopMHupOBaHUS KYIbTYPhl JUYHOCTH, €€ oOmed u (QyHKIIMOHAIBHOM
IPAMOTHOCTH;

BHOCUT BKJaJg B (OpMHUpOBAHWME MBINIJICHUS ¥ TBOPUYECKHUX
CIIOCOOHOCTEH OOYYarOIIMXCS, HABBIKOB MX CAMOCTOSITEIIBHOW y4eOHOU
NEATENIbHOCTH, SKCIEPUMEHTANBHBIX M MCCIEI0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B MOBCEIHEBHOMN KU3HH, TaK M B MPOdeCCUOHATBHOM
NEeSATENBHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKJIa/IbIBaeT
OCHOBBI LEJIOCTHOIO B3IVISIIA HAa E€OUHCTBO MPUPOABI W YEJIOBEKA,
SBIISICTCSI OTBETCTBEHHBIM JTarmoM B (OPMHPOBAHUU ECTECTBEHHO-
Hay4YHOU I'PaMOTHOCTH O0Yy4aroIInXcs;

CHocoOCTBYeT  (OPMHUPOBAHUIO LEHHOCTHOTO OTHOMIICHHA K
€CTECTBEHHO-HAyYHbIM 3HAHUSAM, K MPHUPOJIE, K YEIOBEKY, BHOCUT CBOI
BKJIaJl B 9KOJIOTUYECKOE 00pa3oBaHuE 00yUarOInXCsl.

JlaHHble HampaBieHUs B OOYyYEHMM XHUMHHU OO€CIeuHnBarOTCs
cnenu(pUKoOl colepKaHUsl Y4eOHOro mpeaMera, KOTOPBIA SIBISETCS



MeJJarorHYeCcKy aJanTUPOBAHHBIM OTpakeHUEM 0a30BOM HAyKU XMMUU HA
OIPENCIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
OPUEHTHPOBAH Ha OCBOEHHE OOYYAIOIUMUCS CUCTEMbI MEPBOHAYATBHBIX
MOHATUN XUMHHM, OCHOB HEOPraHMYECKOW XHWMHUU U HEKOTOPBIX
OTJICJIbHBIX 3HAYUMBIX MTOHATUN OPraHUYECKON XUMHUH.

CtpyKkTypa comepKaHusi MPOrpaMMbl 10 XUMHUHU cHOPMHUpPOBaHA Ha
OCHOBE CHCTEMHOro mnoaxoaa K €€ wusydyeHuto. CopepxaHue
CKJIQIBIBAETCSI M3 CHCTEMBl TMOHATHH O XUMHUYECKOM DJIIEMEHTE W
BEIIECTBE M CHUCTEMBI MOHATHUM O XuMHYeckod peakiuu. OO6e >TH
CHUCTEMBI CTPYKTYPHO OPTaHWU30BaHbl MO MPUHIUNY IMOCJIEI0BATEIBLHOTO
pa3BUTHUSl 3HAHUN HA OCHOBE TEOPETHUYECKUX IMPEICTABICHUM Pa3HOro
YPOBHS:

—  aTOMHO-MOJICKYJSIPHOTO  YY€HHUsSI  KaK  OCHOBBI  BCErO
€CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akoHa J[. M. MenneneeBa Kak OCHOBHOIO
3aKOHA XUMMUH;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpEACTaBICHUN 00 IEKTPOTUTUICCKON AUCCOIMAIIUU BEIIECTB B
pacTBopax.

TeopeTrnyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUUYECKU
MOJIYYCHHBIX M OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEI0BATEILHO
OT OJIHOTO YpPOBHS K JPYromy, BBITIOJNHSS (YHKIHH OOBSCHCHHS U
IIPOTHO3UPOBAaHUS CBOMCTB, CTPOCHHS M BO3MOKHOCTEM MPAKTHUYECKOTO
IPUMEHEHHS U TIOJYYEHUS U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMmsbl MO XHUMHUHU CIHOCOOCTBYET (POPMHUPOBAHUIO
IPENCTABICHUS O XUMUYECKON COCTABIISIONIEH HAYYHOU KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOM NPHUPOAbI, HEHHOCTHOIO OTHOLIEHUSI K HAyYHOMY
3HAHUIO U METOJlaM NO3HaHMs B Hayke. V3ydyeHHne XMMUU MPOUCXOAUT C
NPUBJICYCHUEM 3HAHUN W3 paHEe HU3YyUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaroniuit Mup», «buonorus. 5—7 knacce» U «PU3UKa. 7 KI1accy.

[Tpy u3yueHun XUMHH TPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB
XUMHYECKOW HAyKM KaK o00JIaCTU COBPEMEHHOIO €CTEeCTBO3HAHMS,
NPAKTUYECKOW NIESITEIIbHOCTU YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM  KyJIbTYphl. 3ajada y4yeOHOTO TmpeaMeTra COCTOMT B
(bOpMUPOBAHUHM CHUCTEMbl XUMHYECKUX 3HAHWUW — BaXKHEHUIINX (DAKTOB,
MOHATUM, 3aKOHOB M  TEOPETUYECKUX IMOJOKEHUH, JOCTYIHBIX
0000IIIeHNiT  MHPOBO33PEHUYECKOTO  XapakTepa, s3blka HayKd, B
MPUOOIIEHNN K HAyYHBIM METO/aM TO3HAHUS MPU W3YYCHHUH BEIIECTB U
XUMHYECKUX peakiuii, B (GOPMHUPOBAHUM U PA3BUTHH TO3HABATEIIHHBIX
YVMEHUH HW WX NPUMEHEHHH B Yy4eOHO-TIO3HABaTEIbHOW M Y4YeOHO-
HCCIIEOBATENIbCKOW JIESITEIbHOCTH, OCBOCHUM IMpaBWi 0€30MacHOro
oOpareHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HM.

[Tpu u3yueHnn XMMHUHU Ha YPOBHE OCHOBHOTO O0IIIET0 0O0pa3oBaHUS
Ba)KHOE 3HAUCHHE MPUOOPENH TaKUE 11U, KaK:

— (hopMHupOBaHME UHTEIJICKTYaJbHO PA3BUTON JTMYHOCTH, TOTOBOM K
CaM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO
peueHnid, CcrnocoOHOW aAanTUPOBAThCSI K OBICTPO  MEHSAIOIIUMCSH
YCJIOBUSIM KU3HU;

— HanpaBJICHHOCTh OOYyYEHHsS] Ha CUCTEMAaTH4YeCcKoe MNpHOoOIleHHE
oOydJaronuxcsi K CaMOCTOSITEJIbHOM IIO3HABATEIIbHOW JI€ATEIIbHOCTH,



Hay4YHBIM METONaM ITO3HAaHUS, (POPMHUPYIOMUM MOTHBAITUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMMU;

— o0ecnieyeHHe YCIOBUHM, CIOCOOCTBYIOIIUX IMPUOOPETEHUIO
oOy4JaronuMucsl OMbITa Pa3HOOOPa3HOM JEATENbHOCTH, IO3HAHUS U
CaMONO3HAHUS, KIIOYCBBIX HABBIKOB  (KJIFOUEBBIX  KOMIICTCHITHIA),
UMEIOIINX  YHUBEpPCAJbHOEC  3HAYCHUE I Pa3IMYHBIX  BHJIOB
NS TENbHOCTH;

— (hopmupoBaHue 00111 PYHKIIMOHAILHONW U €CTECTBEHHO-HAYYHOUN
I'PaMOTHOCTH, B TOM YHCJE YMEHUU OOBSICHATH M OIICHUBATH SIBJICHHSI
OKPYKAIOIeT0 MHpA, WCIONb3ysd 3HAHWS W OIBIT, IMOITYYCHHBIC TPH
U3yYCHUH XWMHH, TPUMEHATh WX TPH peHieHUH MpoliaeM B
TIOBCETHCBHOM KU3HU M TPYITOBOH JCATEIHHOCTH;

— (opMUPOBaHKHE Yy OOYYAIOIINXCSA TYMAHUCTUYCCKUX OTHOIICHHM,
NOHMMAHWS  I[IGHHOCTH  XWMHYECKUX 3HAHUH Ui  BBIPAOOTKH
HKOJIOTMYECKH 1I€JIECO00pa3HOro TMOBEAEHUS B OBITY M TPYILOBOM
JESTENbHOCTH B LIETSX COXPAHEHUs CBOEro 370pPOBbS U OKpYXKaoIen
TIPUPOTHOM CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CAMOBOCIHMTAHMIO  HAa  OCHOBE  YCBOCHUS
0O0IIEeYeNIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOODY
npoduIis ¥ HaPaBIEHHOCTU JaJbHEHIIEro 00ydeHHsl.

OO6iee 4KCIIO YacoB, OTBEAEHHBIX IS U3YUYCHHUS XUMHUHU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, coctarisieT 136 yacos: B 8 kinacce — 68
gyacoB (2 yaca B Hezieno), B 9 kiacce — 68 JyacoB (2 yaca B HEJENIO).



COAEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHauaibHbIE XUMHYECKHE IOHATUSA

[Ipenmer xumuu. Poib XWMUM B KHU3HM 4YeJIOBEKA. XUMHSA B
cucteMe Hayk. lema u BemiectBa. (PU3MUYECKUE CBOWCTBA BEIIECTB.
ArperatHoe cocTtogHue BeumiecTB. I[IoHsATHE O MeTomax NO3HAHUS B
xumud. Yucteie Beniecta u cMecu. CriocoObl pa3iesieHusl CMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dieMeHThl. CHUMBOJIbI
XUMHUYECKUX DJJIEMEHTOB. IIpocThie W CIOXHBIE BEHIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUYECHUE.

Xumunueckas ¢dopmyna. BaleHTHOCTP aTOMOB  XUMHYECKHX
AJIEMEHTOB. 3aKOH TOCTOSIHCTBA cocTaBa BeniectB. OTHOCUTENIbHAS
atoMHasi macca. OTHOCHUTENbHAs MOJIEKYJIsIpHAs macca. MaccoBasi JoJis
XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUHU.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3b
KOJINYECTBA, MAacChl U YHUCJIa CTPYKTYPHBIX €IMHUIl BelecTBa. PacuéTsl
o ¢popMyliaM XUMHUYECKUX COCTUHCHUH.

dusnueckre U XMMUYECKUE SBICHHUS. XUMHUYECKas peakuus u eé
MPU3HAKKU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB. XUMUYECKHUE YPABHCHUS.
Knaccudpuxarmus XUMHUYECKUX peakiui (COCTUHEHHS, Pa3JIOKCHHUS,
3aMeIleHus, OOMeHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYIOH, TNpaBHiiaMu palbOThl B
naboparopur U npuémMamu  oOpaileHus ¢ J1aOOpaTOPHBIM
o0opyI0BaHUEM, U3YUCHUE U ONMUCAHHE (PU3UUECKUX CBOWCTB 00pa3lioB
HEOpraHMYEeCKUX BEIIECTB, HaOMoneHne pu3nueckux (IUIaBIeHHE BOCKA,
TasHUE JIb/1a, PACTHUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHICHCALUS
BOIbI) M XUMHYECKHX (TOpPEHHE CBEYM, MPOKAIUBAHUE MEIHOMN
IIPOBOJIOKH, B3aUMOJICCTBHE MeJjla ¢ KUCIIOTOM) SIBJICHUM, HAOIIOIeHNEe U
OMMCAaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX pEaKUuil (pa3iioKeHue
caxapa, B3aUMOJICMCTBUE CEpHOM KHCJIOTHI C XJIOPHAOM Oapwus,
paznoxkenune ruapokcuaa menu (II) mpu HarpeBaHuu, B3aWMOJCUCTBUE
xene3a ¢ pactBopoMm conu menu (II), m3yueHue cmocoOOB pazaerneHus
CMeceil: ¢ TMOMOIIbI0 MarHurta, (UIBTPOBAHUE, BBIMIAPUBAHUE,
TUCTHILISINSA, XpoMaTorpadusi, mpoBeeHUE OYUCTKH MMOBAPEHHOM COJIH,
HAONIOZICHUE W ONHCAHWE  PEe3yAbTaroB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MacChl, CO3JaHHE MOJENEN
MOJIEKY (IIapOCTEPKHEBBIX).

Ba:xHeiilue npeacTaBUuTe M HEOPraHUYECKUX BeleCTB

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kucinopom — 3neMeHT u
pocToe BemecTBo. HaxoxaeHue kucimopoaa B npupozae, Gusnueckue u
XxuMuyeckue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucinopoga. CrnocoObl TONy4eHUs KHUCIOpoJa B JabdopaTtopun U
npombilisieHHOCTH.  KpyroBopor kucinopoga B mnpupoge. O30H —
aJuI0TpOoNHasi MOAU(UKAIUS KUCIOPOA.

TermoBoit 3PGdeKT XUMHYECKOW peakiuu, TEePMOXUMHUYECKHE
YpaBHEHHUSI, DK30- W DHIOTEPMUYECKUE peakuuu. TomiMBO: yroib u
MeTaH. 3arpsi3HEHUE BO31yXa, YCWICHHUE NapHUKOBOro sddekra,
pa3pylLIeHUE 030HOBOT'O CJIOS.



Bonopon — aneMeHT u npoctoe BemecTtso. Haxoxaenue Bogopoaa B
npupoje, pu3nuecKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOObI
nosryyeHus. Kucnorsl u conu.

Mounsipabiii 00bE€M Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSIM.

duznueckre CBOMCTBA BOIBL. Boma kak pactBopurenb. PacTBOpHI.
HacellieHHble 1 HEHACHIIIEHHBIE PAaCTBOPHI. PacCTBOPUMOCTh BEILIECTB B
Bozie. MaccoBasi 1oy BEIECTBA B pacTBOpPE. XHMMHUYECKUE CBOMCTBA
BoAbl. OcHOBaHuA. Ponb pacTBOpOB B MPHUPONIE U B KU3HU YETOBEKA.
Kpyrosopor Bonbl B npupone. 3arpsasHeHne MpupoAaHbIX Box. OxpaHa u
OYMCTKA MPUPOAHBIX BO/I.

Knaccudukamus  HEOPraHMYECKUX  COCIUHCHHI. Okcuppl.
Knaccuduxarus oxcumoB: cojeobpasyroniue (OCHOBHBIC, KHCIIOTHBHIE,
amporepHbie) u  HeconeoOpaszyrmue. HomeHknaTtypa  OKCHIOB.
DU3NYECKHUE U XUMUUYECKHE CBOMCTBA OKCUAOB. [lonydyeHue okcuaos.

OcHoBaHus. Knaccuduxanus OCHOBAHUM: ETOUH u
HEepacTBOpUMbIE OCHOBaHUS. HomeHknaTypa ocHOoBaHUW. DU3NUYECKUE U
XUMHUYECKUE CBOMCTBA OCHOBAaHUM. [lonyyeHre 0OCHOBaHUM.

Kucnorel. Knaccudpuxamus xucnor. HomeHnknaTypa  KHCIIOT.
DU3NYECKUE U XUMUUECKUE CBOMCTBA KUCJIOT. PsiJT akTHBHOCTH METAJLJIOB
H. H. bekerona. [lonydyenue Kucnor.

Conu. Homenknartypa comneid. @PU3nyecKkue U XUMUYECKHUE CBOMCTBRA
conen. [lomyuenue comen.

lI'eneTnyeckass  CBSI3b  MEXAY  KjJaccaMd  HEOPTraHMYECKHUX
COEIMHEHUH.

Xumuueckuit IKCnepumMenm .

KaYeCTBEHHOE OIPEACIICHUE COIEPKAHUS KUCIOPOAA B BO3AYXE,
noJy4yeHue, coOupaHue, pacrlo3HaBaHUE U U3yYEHUE CBOMCTB KUCIOPO/a,
HaOOICHNEe B3aMMOJACHCTBUSL BEIIECTB C KUCIOPOIOM U  YCIOBUS
BO3HMKHOBEHHUSI WM TMPEKPALICHUS TOpEeHHs (MoXkapa), O3HAKOMJIEHUE C
oOpasaMu OKCHIOB W OINHCAaHWE MX CBOKWCTB, MOJy4YCHHE, COOMpaHUE,
pacrmo3HaBaHU€ M HU3y4YEHUE  CBOMCTB  Bojopoja  (ropeHue),
B3auMojieiicTBUEe Bojgopona ¢ okcugom wmeau  (II)  (Bo3mokHO
UCIIONB30BaHME BHUEOMATEPHANOB), HaOIoneHne oOpa3loB BEIIECTB
KOJMYECTBOM | MOJb, HCCJIENOBaHHE OCOOCHHOCTEH pacTBOpEHUs
BEILIECTB C Pa3JIMYHON PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C
ONPEICIIEHHOU MacCOBOM JTOJIEN PacTBOPEHHOTO BEIIIEeCTBA,
B3aUMOJICCTBHE BOABI C METaJyIaMH (HATpUEM U KajabliueM) (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMAaTEPHUAJIOB), MCCIIEIOBAHUE o0pasioB
HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOTIONCHNE N3MEHECHHUS
OKpacCKM MHIAMKATOPOB B pPACTBOpPAxX KHUCIOT M WIEJIOYEH, H3YUYCHHUE
B3auMozeiicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KUCTOTHI, KUCIOT
C METaJUlaMH, PEaKUWil HEeWTpaau3aluuy, ITOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOIO METAaJUIa JPYTMM H3 PacTBOpa COJIH,
pEILICHUE SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «Baxueinmue kiaaccsl
HEOPraHUYECKUX COCAUHECHUIN.

IHepuonuveckuii 3akoH u Ilepuognyeckasi cucrema XUMHYECKHX
ynemenToB /. U. MenneneeBa. Ctpoenne aromMoB. XHUMHYeECKAs
¢BsI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble MOMBITKM KiIacCU(UKAMKA XUMHYECKUX DJIEMEHTOB.
[lonsiTie 0  rpynmax  CXOIHBIX  3JEMEHTOB  (LIEJIOYHBIE U



IEJI0YHO3EMEIIbHBIE METAJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbI€ 00pa3yroT aM(pOTEpHbIE OKCUJIBI U TUAPOKCHIBI.

Ilepuonuueckuin 3akoH. Ilepuommyeckas cucTeMa XUMHYECKUX
anemenToB J[. 1. MenneneeBa. KopoTkonepuogHas U JJIMHHONIEPUOAHAS
dopmbl  [lepuonnueckoit cucteMbl XuMHu4eckux oanemeHtoB JI. U.
Meunneneesa. Ilepuonsl u rpymnnsl. OU3HYECKUNW CMBICI ITOPSAIKOBOIO
HOMEpPa, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBbIX saep. M30Tonbl. DIEKTPOHBI.
CrpoeHue HJIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHUUYECKUX
anemeHToB  llepmommueckorn  cucrembr I, WM.  MeHnneneena.
XapakTepucTuKka XUMHUYECKOTO DJJIEMEHTa MO €ro MOJOXEHUIO B
ITepuonnueckou cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTrOMOB XHMHUYECKHUX
AJIEMEHTOB, METAJNIMYECKUX U HEMETAUNIMYECKUX CBOMCTB MO TpyniaM H
EPUOJAM.

3nauenue Ilepuonmyeckoro 3axkoHa u Ilepumoanueckodl CUCTEMBI
XUMHUYECKUX DJEMEHTOB ISl pa3BUTHS Hayku W npaktuku. [, .
MenpeneeB — y4EHbIN U TpaXKJaHUH.

Xumuueckas cBa3b. KoBajeHTHas (moyisipHas U HEMOJISIpHAsA) CBSI3b.
DNEKTPOOTPUIIATETLHOCTh XUMUYECKUX DJIEMEHTOB. MIoHHAs CBS3b.

Crenenb okucieHus. OKUCIUTENHLHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
[Ipouieccbl  okucieHUs M BOCCTaHOBIEeHUsA.  OKUCIUTENUW WU
BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMenn .

U3ydeHHe Oo0pa3loB  BEUIECTB METAJIOB M  HEMETAaJUIOB,
B3aMMOJCHUCTBHAE THJIPOKCHAA LMHKA C PACTBOPAMM KHCIIOT U IIEJIOYEH,
IIPOBEJCHHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX  peakuuid (TOpEeHHe, peakUud  PpasyIoKEeHUS,
COCTMHEHUS ).

Meostcnpedmemmnnie ceéa3u

Peanuzanust MeXnpeaMETHBIX CBS3€H MpPU W3YYEHUH XHUMHUU B 8
KJIACCe OCYIIECTBISIETCS Yepe3 UCIOIb30BaHNEe KaK OOIUX €CTeCTBEHHO-
HAay4YHbIX MOHATHUM, TaK W TMOHATUW, SBISIIOIIMXCA CHUCTEMHBIMM JUIA
OTJEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'0 LIUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIM (haKT, THIOTE3a,
TEOpHUs, 3aKOH, aHaliu3, CHUHTE3, KiacCUpUKaLUi, TEePUOTUIHOCTD,
HAOJIIOZICHUE, OKCIIEPUMEHT, MOJEIMPOBaHUE, U3MEpPEHUE, MOJEb,
SIBIICHUE.

du3znka: Marepus, aroM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHU]I,
W30TOIBI, PAAUOAKTHBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUM  3apsi,
BEILIECTBO, TE€I0, OOBEM, arperarTHoe COCTOSIHME BEUIECTBa, Ias3,
duznuecKkre BeIMYUHbI, EANHUIIBI U3MEPEHUS, KOCMOC, TIAHETHI, 3BE3IBI,
CounHue.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpATBI, TOPHBIE TTOPOIIHI,
MIOJIE3HBIE UCKOITAEMBbIE, TOTUIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKAs peaK s

[Tepuonnueckuit 3akoH. llepuoamyeckas cucTEMAa XUMHYECKUX
anementoB [[. . Menneneera. CtpoeHue atoMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHWYECKHX 3JIEMEHTOB MEPBBIX TPEX MNEPUOIOB,



KaIus, KaJIblUsd U UX COCIMHEHUW B COOTBETCTBUU C IIOJIOKECHUEM
271eMeHTOB B [leproanueckoit cucrteMe U CTPOCHUEM UX aTOMOB.

Crpoenue  BemiecTBa: BHUAbl  XUMHUYECKOM  CBSI3U.  TwmbI
KPUCTAJJIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB BEUIECTBA OT THUIIA
KPUCTAJJINYECKON PEIIETKU U BUA XUMUYECKOU CBA3U.

Knaccudukanmuss u HOMEHKIAaTypa HEOPraHMYECKUX BEILECTB.
XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCA K Pa3IMYHBIM Kiaccam
HEOPraHUYECKUX COCIMHEHUM, TI'E€HETUYECKas CBA3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanuss XuMUYecKUX peakuuid Mo pa3IudyHbIM IpHU3HAKaM
(Mo YKClly ¥ COCTaBy YYacTBYIOIIMX B PEAKLMU BEILECTB, MO TEIUIOBOMY
sddexTy, 10 U3MEHEHUIO CTENEeHEW OKHUCICHHUS] XUMUUYECKUX 3JIE€MEHTOB,
0 0OPaTUMOCTH, MO YYACTUIO KaTaau3aTopa). IK30- U dHJIOTEPMUYECKHE
peaKLUyu, TEPMOXUMUYECKUE YPABHECHUS.

[lonsiTue o ckopoctu xumuueckod peakuud. Ilonarue 00
oOpaTuMbIX M HEoOpaTHMMbIX XUMHYECKHX peakuusx. [loHstue o
TOMOTCHHBIX U IeTepOreHHbIX peakuusx. Ilonsarue o karanmusze. [lonsatue
O XHMHYECKOM paBHOBecHH. DaKTOpbl, BIUAKOIIUE HA CKOPOCTH
XUMHUYECKON PEAKLINU U ITOJIOKEHUE XUMUUECKOTO PABHOBECHSI.

OKXHUCITUTEIBHO-BOCCTAHOBUTEIILHBIC peaKuuu, C-)JIGKTpOHHLIﬁ
OaJlaHC OKMCJIHTEIBbHO-BOCCTAHOBUTEILHOM pCaKkuunu. CocraBienue
ypaBHeHI/Iﬁ OKHCIUTCIIBHO-BOCCTAHOBHUTCIBbHBIX peaKuHﬁ C

UCITIOJIb30BAHUEM METO/Ia AIEKTPOHHOTO OasiaHca.

Teopust DIEKTPOJMTUYECKOM JUCCOIMUAIIMU. DJIEKTPOJIUTHI U
HEAJIEKTPOInThl. KaTnoHbI, aHMOHBI. MeXaHU3M JUCCOIMAIIMU BEIIECTB C
pa3IMYHBIMUA  BUJAMU XUMHYECKOW CBA3U. CTeneHb IUCCOIMAIINU.
CuiibHBIC U cTTa0bIe AIIEKTPOTUTHI.

Peakiiun nonHoro ooMeHa. YCiaoBUs MPOTEKaHUS PEAKIUii HOHHOTO
oOMeHa, TIOJMHBIE W COKpaliéHHbIE WOHHBIC YypaBHEHUS peEaKIui.
CBoiicTBa KHCJIOT, OCHOBAaHMM W COJeH B CBETE NPEACTaBICHUN 00
ANEKTPOTUTHYECKON nucconuanuu. KadecTBEeHHbIC pEeakIud Ha HOHBI.
[TonsTHE O TUAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C  MOJENAMH  KPUCTAJUIMYECKUX  PEHIETOK
HEOPraHMYeCKUX BEIIECTB — METaUIOB W HeMeTalioB (rpadura u
amMasza), CJIOXHBIX BEHIECTB (XJlopujaa HaTpusi), HCCIEAOBAHUE
3aBUCHUMOCTH CKOPOCTH XUMHYECKOM pPEAKUUU OT BO3JCHCTBUA
pasIUYHbIX (AKTOPOB, HCCIEAOBAHUE AJICKTPOIPOBOJHOCTH PAaCTBOPOB
BEIIECTB, MpoIlecca AUCCOIUAIIMN KUCIIOT, Ieo4Yeld U cojei (BO3MOXKHO
HUCIIOJIb30BaHUE BUEO MaTepuaioB), MPOBEJCHUE OIIBITOB,
WUTIOCTPUPYIONTUX TPU3HAKA TMPOTEKAHHWS PEaKIUid HOHHOIO OOMeHa
(oOpa3zoBaHHMe OcajKa, BBIJICICHHE Ta3a, 00pa3oBaHHWE BOJbI), OIBITOB,
WLTFOCTPUPYIOIINX MIPUMEPHI OKHCJIUTEILHO-BOCCTAHOBUTEILHBIX
peakuuii (TopeHue, peakiiui pasyIokKEHUs, COCTUHEHHUS), pacliO3HABAHHE
HEOPraHWYECKUX BEIIECTB C MOMONIIbIO KAY€CTBEHHBIX PEAKIIMI HA WOHBI,
pEIIEHUE SKCTIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaabl 1 UX cOeIMHEHHU A

O6mass xapaktepucThka TrajgoreHoB. (OCOOCHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTtpoeHwe u GU3NUECKUE
CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XMUMHYECKHE CBOMCTBA Ha
npuMepe xjaopa (B3auMOACHCTBHE C MeETajjlaMH, HeMeTallJlaMH,



mienoyamu). XiaopoBonopon. ConsiHas KHCIOTa, XUMUYECKHE CBOICTBA,
MOJy4YeHue, NnpuMeHeHue. JlelicTBue XJlopa MW XJOpPOBOAOpOAAa HA
OpraHu3M YelloBeKka. BakHelue XJI0puabl U X HaXOXKICHHUE B IPUPOJIE.

OO6mast xapakrepucTuka 3meMeHToB VIA-rpynmbel. OcobGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHble CTeneHH OKucieHus. CTpoeHue u
¢u3nyeckue CBOWCTBA MPOCTBHIX BEMIECTB — KHUCIOpOAa U CEpHI.
AnnorpornHbie MOAU(PUKAIIUN KACIOPOAA U Cepbl. XUMUYECKHE CBOWCTBA
ceppl. CepoBOAOPOA, CTpOCHHE, (PU3NUECKUE W XHUMHUYECKHE CBOWMCTBA.
Oxcuapl cepbl Kak MpeACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, (uU3Myeckue W XHUMHUYECKHEe CBoilcTBa (oOmue Kak
NpeACTaBUTENs Kjacca KHCIOT W cCHernupuveckue). XUMUYECKHe
peakiuy, JIeKallue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUs
cepHoit kucnoTsl. [Ipumenenue cepHoit kucinoTel. Colu CEpHOM KUCITOTHI,
KaueCTBEHHas peakmus Ha cynabdaT-uoH. Haxoxmenue cepel U eé
COCMHEHHI B TIPUPOAC. XUMHUIECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl
COCMHEHHUSIMH Cephl (KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €0 TIPEIOTBPAIICHUS.

OO6miast xapakrepucThka 3eMeHTOB VA-rpymnmbl. OcoOGeHHOCTH
CTPOCHHS  aTOMOB,  XapaKTepHbIE  CTENCHW  OKHUCICHHUs.  A3OT,
pacmlpocTpaHeHUEe B MPHUpPONE, (PU3NUECKHE W XUMHUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupoge. AMMUaK, ero QuU3n4ecKue U XUMHIECKHE
CBOICTBa, MONy4YeHUE U NpuMeHeHne. Comu aMMOHUS, UX (pU3HYecKne u
XHUMHAYECKHE CBOWCTBa, MpuMeHeHHe. KauecTBeHHas peakius Ha HMOHBI
aMMOHUS. A30THasi KUCJIOTa, €€ TojydeHue, GU3n4ecKkue u XUMHUECKUe
CBOICTBa (OOIIME KaK MPEICTaBUTEINS KIacca KUCIOT U crienu(uuecKue).
Hcnonb30BaHre HUTPATOB M COJEl aMMOHMSI B Ka4eCTBE MHUHEPAJIbHBIX
ynoopennii.  XuUMHUYECKOE€  3arps3HEHHE  OKpYXKaIoIIeW  cpeisbl
COEIMHEHUSAMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHUE BO3/yXa, IMOYBBI
u  BomoémoB). docdop, ammorponHbie Momudukanuu  Gocdopa,
buznveckne u xumudeckue ceorictBa. Oxcun pocdopa (V) u pochopHas
KACTIOTa, (U3NYECKUE W  XMMHUYECKHUE  CBOMCTBA,  IMOJIyYCHHE.
Hcnons3zoBanue ¢pocdaToB B KauecTBE MUHEPATBHBIX YI0OPESHHIA.

O6mass xapakrepuctuka 3jeMeHTOB [VA-rpymnmbel. OcoOeHHOCTH
CTPOCHUS aTOMOB, XapaKTepHbIE CTEMEHH OKHUCJICHUS. YIIepo,
aJUIOTPOIHBIC MOAU(DHKALINH, PACTIPOCTPAHCHHE B LIPUPOJE, (U3HICCKHUE
M XUMHYECKHe CBO#icTBa. AncopOuus. Kpyrosopor yriepozxa B mpHpoze.
Oxcuapl yriepona, ux (pusMueckue U XUMHUYECKHE CBOWMCTBA, JEWCTBUE
Ha JKUBBIE OPTaHU3MBI, TOJYYCHHUE U TIPUMECHEHHE. DKOTOTHUECKHE
npobieMsl, cBsi3aHHbIE ¢ okcuioM yrepoaa (IV), runoresa mobaabHOrO
MOTETJICHUsI KIUMaTa, MapHUKOBBIA 3(PdeKkT. YrompHas KHUCIOTa U e
CONM, HUX (U3NUYECKHEe M XUMHYECKHE CBOWCTBA, IOJYYCHHE U
NpUMEHEHUE. KagecTBennas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO3SMCTBE.

[lepBoHauaabHBIC TMOHATHS OO0 OpPraHWYECKHX BEIIECTBAX KaK O
COCMWHEHUAX yriepona (MeTaH, JTaH, OTWICH, AaleTWICH, JTaHOI,
IIMLEPUH, YKCyCHas Kuciora). IlpupoaHble UCTOUHUKH YITIEBOAOPOAOB
(yromnb, MpUpOIHBIHA Ta3, HePTh), MPOAYKTH UX MepepaboTKu (OEH3MH), UX
pOIL B OBITY M NPOMBINIICHHOCTH. [lOHATHE O OMOTOTHYECKH Ba’KHBIX
BEIECTBAX: XUPaAX, OCNKAaX, YIIEBOIAaX — U UX POJU B KU3HH UYEJIOBEKA.



MarepuanbHoe  €IMHCTBO  OPraHMYECKMX U HEOPraHUYECKHUX
COEIMHCHUM.

Kpemnuii, ero ¢usznueckre U XMMUYECKUE CBOMCTBA, MONyUEHUE U
npuMenenue. CoeuHeHus: KpeMHusl B npupoje. OO1ire npeacTaBlieHus
00 oxcuae kpemHus (IV) u xpemHueBoi kuciore. CHUIUKATHI, HX
UCIONBb30BaHME B OBITY, B  TIPOMBIIUICHHOCTU.  BakHelue
CTPOMTENIbHBIE MaTepuajbl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpoGraembl 06€30MacHOr0 MCIMOJIB30BAHUS CTPOUTETBHBIX
MaTepHuajoB B MOBCEIHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasIlOB HEOPTraHWUYECKUX BEIIECTB, CBOWMCTB COJSIHOU
KHUCIIOTBI, TPOBEJACHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U
HAOJIOICHUE TPU3HAKOB HMX TPOTEKAHUS, OMBITH, OTPaXKAIOIINE
bu3nYecKkre W XMMHUYECKUE CBOMCTBA TAJOTCHOB U WX COCIUHCHUIM
(BO3MOXXKHO ~ HMCIIOJIb30BAaHME  BHJIEOMATEpPHAIOB), O3HAKOMJIEHHE C
oOpasraMu XJI0pua0B (FaJOTeHUIOB), O3HAKOMIICHHE C 00pa3laMu Cephl
u e€ coeauHEeHUsIMU (BO3MOXKHO WCIIOJIb30BAaHUE BHJICOMATEPUATIOB),
HaONIOIGHWe  Tporiecca  OOyIIMBaHUS — caxapa TOJ  JEHCTBHEM
KOHIICHTPUPOBAHHON CEPHON KUCIOTHI, U3YYECHUE XUMHUUYECKUX CBOWCTB
pa30aBICHHOM CEPHOM KHUCJIOTHI, TPOBEICHUE KAUYCCTBEHHOM peaKIuu Ha
cynbdar-uoH U HAOJIOIEHUE TIPU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
(¢u3MuecKMMU CBOMCTBAMU a30Ta, pocdopa 1 UX COeTMHEHUN (BOZMOXKHO
UCIIOJB30BaHUE BUIEOMATEpPUAIOB), o0Opa3laMu a30THBIX U (HocPopHBIX
ynoOpeHuil, moiayyeHue, coOupanue, pacro3HaBaHUe U U3yYeHHEe CBOWCTB
aMMHMaKa, IPOBEACHUE KAYECTBEHHBIX pEaKlUMii Ha HOH aMMOHHUS U
dochar-uoH U H3yuyeHHWE MPU3HAKOB MX MPOTEKAHUsS, B3aHUMOICHCTBUE
KOHLIGHTPUPOBAHHOW  A30THOM  KUCIOTBI C  Meablo  (BO3MOXHO
UCITIOJIb30BaHUE BHJIEOMATEPHUAJIOB), U3y4YEeHUE MoJIelen
KPUCTAJUIMYECKUX PEIETOK anmasa, rpaduta, QpymiepeHa, 03HaKOMICHHUE
C TIPOIECCOM aJCOpPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriéM W YCTPOWCTBOM  MPOTHMBOrasa, IIONy4YeHUEe, CcoOupaHue,
pacro3HaBaHWE M W3YYEHUE CBOWMCTB YIJIEKUCIOrO Tra3a, MHpPOBEJICHHE
KaueCTBEHHBIX pEaKkIuii Ha KapOOHAT M CUJIMKAT-MOHBI W W3YyYCHHE
NPU3HAKOB HUX MNPOTEKAHUS, O3HAKOMJICHUE C MPOAYKIUEH CUIMKATHOMN
IPOMBIIUIEHHOCTH, PELUIEHUE HSKCIEPUMEHTANBHBIX 3a7ad MO0 TeMe
«BaxkHenne HeMeTauIbl U UX COCTUHECHUS.

MeTanjibl M UX COeIMHEHUS

OO0mrast xapakTepUCTUKa XUMHUYECKUX DIEMEHTOB — METAJJIOB Ha
OCHOBaHMU UX TmoyoxkeHuss B Ilepmonnueckoil cucremMe XUMHUUYECKUX
sanemenToB /. I. MenneneeBa u ctpoenusi aromoB. CTpoeHUE METaILIOB.
Merannuyeckass CBSI3b M METAJUIMYECKash KPUCTAJIMYECKas] PEHIETKA.
DONEKTPOXUMUYECKUN psAll HaOpsHDKEeHU MeTauioB. duznueckue U
XUMUYECKHe CcBoWcTBa MeTauioB. OOmmue cmocoObl  MOMyYeHUS
MeTaiuioB. [loHsITHE O KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux ot kopposun. CriaBbl (CTajgb, YYT'yH, AIOPATIOMHHHUA, OpOH3a) M UX
MIPUMEHEHHE B OBITY U MIPOMBILIJIEHHOCTH.

[[lenounsie MeTamwibl: mojoxeHue B llepuognueckoil cucreme
xumuuyeckux snemeHtoB JI. M. MeHneneeBa, CTpoeHHWE HX aTOMOB,
HaxoxjaeHue B mpupone. Puzmyeckre U XUMUYECKUE CBOMCTBa (Ha
npuMepe Hatpusi U Kaius). OKCUIbl U TUJIPOKCUIbI HATPUSI U KaJusl.
[IprMeHeHne METOYHBIX METAIIIOB U KX COCITMHEHHU.



IIlenoyHo3eMenbHbIE METAJJIbI MAarHUKA M KaJIbLIMK: IIOJIOKCHHUE B
Ilepuoguueckoit cucreme xumuueckux sneMeHToB J[. M. Menneneena,
CTPOCHHME UX aTOMOB, HaxoXJIeHue B mnpupome. Duszuueckue u
XMMHUYECKUE CBOMCTBA MArHUS W KaJblUsA. BaXHeWlume COequHEHUSA
KaJIblUs (OKCUM, TUAPOKCHUM, coyin). KECTKOCTh BOABI M CIOCOOBI €&
YCTpaHEHMUS.

ANOMUHUI: TOJOKEHHE B llepuoanyeckol CUCTEME XMMHYECKHX
anemeHTOB JI. 1. MenneneeBa, CTpoeHHE aroMa, HaAXOXKAECHUE B IIPUPOJIE.
dusznyeckue M XUMHUYECKHUE CBOMCTBa amoMUHUSA. AMdoTrepHbie
CBOIWCTBA OKCHJA U TUIPOKCHUIA ATIOMUHUA.

Kenezo: mnonoxenne B llepuonnyeckoid CcucCTeME XUMHUYECKUX
anemenToB JI. 1. MenneneeBa, CTpoeHHUE aTOMa, HaXOX/JICHUE B MIPUPOJIE.
Ou3NYeCKUe U XMMHUYECKUE CBOMCTBA kese3a. OKCUIbI, TUAPOKCUABl U
conu xkenesa (II) u sxenesa (I11), ux cocras, cBOWCTBA U MOTy4YCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMu METAJJIOB M CIUJIaBOB, UX (DU3UUECKUMHU
CBOMCTBaMH, H3yY€HHE pPE3yJIbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO
UCIIOJIb30BAaHUE BHUACOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS
OKCHJAa KaJlbIlUs W HATpus C BOJAOM (BO3MOXHO HCIIOJIb30BaHHE
BUJIEOMAaTEPHAIOB), MCCIIECIOBAHUE CBOMCTB >KECTKOM BOJBI, MpoIliecca
TOpeHusi  ’keje3a B KUcCHopoje  (BO3MOXKHO  HMCIOJB30BaHUE
BUJIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIuid Ha
WOHBI: MarHus, Kajbllus, aJIIOMUHUSA, [IUHKA, xene3a (II) u xenesa (I11),
meau (II), HaGmromeHne U onmMcaHue MPOIECCOB OKPAIIMBAaHUS TIJIAMECHH
WOHAMM HATpus, Kalusd U Kajdpluus (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAIOB), HCCJIEAOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA
AIIFOMHUHUS Y THUAPOKCHUAA IIMHKA, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHeuire MeTauibl U UX COCTMHEHUS.

XuMHA U OKPYKAIIAs cpeaa

BemectBa u Marepuasibi B TOBCEIHEBHOW KW3HH YEJIOBEKA.
be3omnacHoe ucmoip30BaHUE BENIECTB U XUMHYECKUX PEAKIUA B OBITY.
[TepBast moMOIIb TP XUMUYECKUX OKOTAX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpyXarmied cpeasl (mpeaeiabHas
JonycTUMasi KoHIeHTpauusi BemiecTB, aainee — IIJIK). Pons xumuum B
PEIIEHNH YKOJIOTHIECKUX MPOOIIeM.

Xumuueckuit Ikcnepumenm:

u3ydeHue oOpa3IoB MaTepHaioB (CTEKJIO, CIUIAaBBI METaJlIOB,
MOJIMMEPHbIC MaTepHUaIb).

Mesrcnpeomemmuuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU M3YyYEHUM XUMHHM B 9
KJIacCe OCYIICCTBIIACTCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TOHATHUW, TaK W TOHSATHM, SBISIOMIMXCS CHCTEMHBIMH IS
OTZICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAydHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpHsS, aHaJIu3, CHHTE3, KiIacCU(HKAIUA, TCPHOIUIHOCTD,
HaOIONCHUE, OKCICPUMEHT, MOJCIUPOBAHUE, W3MEpPEHHUEe, MOJCb,
SIBIICHHEC, TTAPHUKOBBIN (P (DEKT, TEXHOJIOTHSI, MaTCPHUAITBI.

du3znka: Marepus, aroM, IEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I,
W30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUECCKUWA  3apsi,
MPOBOJAHUKH, MOJYIPOBOAHUKH, TUIICKTPUKH, (OTODIEMEHT, BEIIECTBO,
Telo, 0O0bEM, arperarTHoe COCTOSHHE BeIeCTBA, Tras3, pPacTBOP,



pacTBOPUMOCTb, KPHUCTAJUITMUECKass pemETKa, CIUIaBbl, (U3HYECKHE
BEJIMYMHBI, €AUHUIIBI H3MEPEHHUS, KOCMUYECKOE MMPOCTPAHCTBO, TIIAHETHI,
3BE361, CoHIIE.

buonorusi:  ¢orocunre3, apixanwe, Ouocdepa, SKOCUCTEMA,
MUHEpalbHbIE  YIOOpeHwus, MHUKPODJIEMEHTBI,  MaKpOAJIEMEHTHI,
MUTaTeIbHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOJIBI,
MOJIE3HbIE UCKOTIaeMbIe, TOTLTUBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMHS ITPOI'PAMMBI
o XMMHUHU HA YPOBHE OCHOBHOI'O OBLIEIO
OBPA30OBAHUA

JIMUHOCTHBIE PE3VYJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUs JOCTUTAIOTCS B X0A€ O0yYEHUs XMMUU B €IMHCTBE YUEOHOU
U BOCIIUTATEIbHOW JEATEIBbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU
POCCUUCKUMH  COLIMOKYIBTYPHBIMH ¥ JYXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSIMU, TPUHATHIMU B OOIECTBE TMpaBWJIaMH U HOpPMaMu
NOBEJIEHUS U CITOCOOCTBYIOT MpoLieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U
COLIMAJIU3AIMHN O0YYaIOUIUXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTb OOYyYarolIuxcs
PYKOBOJICTBOBAThCSI CUCTEMOW MO3UTUBHBIX LEHHOCTHBIX OPUEHTALUN U
paciIMpeHre onbiTa JesATeIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpMoTHYECKOr0 BOCTIMTAHUS .

[IEHHOCTHOTO  OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAy4YHOMY HAcCJleIWi0, TOHMMAaHUA 3HAYCHUS
XUMHYECKOW HAyKd B KU3HM COBPEMEHHOro OOIlecTBa, CIOCOOHOCTH
BJIAJIETh JOCTOBEPHOM HH(MOpMaIMeil 0 NepeqoBbIX TOCTHKEHUSX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B
HAy4YHbBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOLIECTBA;

2) rpaKIaHCKOTr0 BOCIIUTAHMSA:

NPEACTaBICHUS O  COUMAJIBHBIX  HOpPMax M MpaBWIAX
MEXJIUYHOCTHBIX  OTHOIIEHWH B  KOJUIEKTUBE, KOMMYHUKATHBHOM
KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOU, y4eOHOUCCIEA0BATEIBCKOM,
TBOPUECKOM W  JIPYyrUX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW JAESTENIbHOCTU NPU BBITIOJIHEHUH y4EOHBIX,
NO3HABATEJIbHBIX 33/]1a4, BBIIIOJIHEHUM XUMHYECKUX SKCIEPHUMEHTOB,
CO3JaHHWM yYCOHBIX NPOCKTOB, CTPEMJICHHsS K B3aMMOIOHHMAHHIO H
B3aMMOIIOMOLIM B IPOLECCEe ITOH y4EOHOH AESTEIBHOCTH, TOTOBHOCTH
OLICHUBATH CBOE IOBCICHUE U MOCTYIKH CBOMX TOBAPHILCH C IO3ULMH
HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEICTBHIA
MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MUPOBO33PEHUYECKUE MPEICTABICHUSI O BEIIECTBE U XUMHYECKOU
pEaKIMK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
COCTABJISIFOIIME OCHOBY [JIsi MMOHMMAHUSl CYIIHOCTHM HAYyYHOW KapTUHBI
MHUpa, TPEACTaBiIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSA
IIPUPOJIBI, B3aUMOCBS3X YEJI0OBEKa C IMIPUPOIHON CPEOi, O POIU XUMHUHU
B [T03HAHNHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAIpPABICHHBIE HA IOJIYYEHHE HOBBIX
3HAHWA TIO0 XUMUHU, HEOOXOMWMBIE IS OOBSICHEHUS HaAOIIOIAEMBIX
MpOILIECCOB W SIBICHWW, TIO3HABaTENbHOW, WH(POPMAIMOHHON W
YUTATENbCKOM KYyJABTYpPhl, B TOM YKCJIE€ HaBBIKOB CaMOCTOSITEIbHOMN
paboThl C yUEOHBIMU TEKCTaMU, CIIPABOYHON JTUTEPATYPOM, TOCTYIHBIMU
TEXHUYECKUMU CPECTBAMU MH()DOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K O0YUYEHUIO U MO3HAHUIO, JTH0003HATETbHOCTh, TOTOBHOCTh
U CIOCOOHOCTh K CaMOOOpa30BaHMIO, MIPOEKTHON M HCCIEI0BATEIbCKON
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH W YPOBHS
00y4eHUs B JaJIbHEHIIIEM;



4) popMupoBaHusl KyJbTYPbI 310POBbSI:

OCO3HAHHE [IEHHOCTHU KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 JKHU3HU, OCO3HAHUE
MOCJTEACTBUA M HENPUATHE BPEIHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHHUsI), HEOOXOIUMOCTH COOIONCHUS TPaBUI
0€30MacHOCTH TIpU O0palleHUU C XUMHYECKUMHU BEIIECTBAMU B OBITY U
peabHOM KU3HU;

5) TpynoBOro BocIMTAHMS:

UHTEpEC K TMPAKTUYECKOMY H3ydeHHIO Tmpodeccuii u Tpyna
pPa3IUYHOTO pOJa, YBWKEHHE K TPyLy M pe3yabTaraM TpydoBOH
NeSATeIbHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHU I
M0 XUMHUHM, OCO3HAHHBIH BHIOOP WHIUBHUAYAJIbHOW TPACKTOPUU
MPOJOJKEHUST O0pa3oBaHUs € YYETOM JIMYHOCTHBIX HWHTEPECOB M
CIIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEM,
yCHENIHOM nMpodheCCUOHATBLHON IeSITEIFHOCTA U PA3BUTUSI HEOOXOUMBIX
YMEHUM, TOTOBHOCTD aJIalITUPOBATLCS B PO EeCCUOHATBHOU Cpefie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

JKOJIOTMYECKH 11eJIeCO00pa3Hoe OTHOIIEHHWE K TIPUPOAE Kak
UCTOYHUKY JKM3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, NMOHUMAaHHUE
IIEHHOCTH 37I0pOBOro W 0Oe30macHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHWE K COOCTBEHHOMY (PU3MUYECKOMY M TICUXHUYECKOMY 370POBBIO,
OCO3HAHME IICHHOCTU COOJIFOICHUS TIPABUJI OE30MacHOTO TMOBEACHUS TIPU
paboTe ¢ BeleCTBAMU, a TaAKXKE B CUTYaIMAX, YTPOXKAIOIIUX 37I0POBBIO U
JKU3HU JTIONICH;

CIIOCOOHOCTH TPUMEHATH 3HAHMS, MOJly4aeMble NpPU U3YyUYECHUU
XUMHH, Uil PEIIeHHs 3a/lad, CBA3aHHBIX C OKPYXKAIOIIEeW MPUPOTHOM
Cpeoil, JJIsl TIOBBIIICHHS] YPOBHS SKOJOTUYECKOM KYIBTYpbI, OCO3HAHUS
100aJbHOTO XapaKTepa SKOJIOTHYECKUX MPoOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METO/IOB XHMHH, SKOJIOTMYECKOTO MBIIIJICHUS, YMEHUs
PYKOBOJICTBOBaTbCSI MM B TIO3HABaTEJbHOM, KOMMYHHUKAaTUBHOU U
COLIMAJIbHOM ITPAKTHKE.

METANPEIMETHBIE PE3VYJIBTATBI

B cocraBe MeTanpenMeTHBIX PEe3yIbTaTOB BBIACISIOT 3HAYUMBIE IS
(dbopMUpOBaHUS MUPOBO33PEHUSI OOIIIEHAYYHbIE TIOHATUS (3aKOH, TEOPUS,
NPUHIINI, TUIOTE3a, (aKT, CUCTeMa, MPOLecC, IKCIEPUMEHT U JPyroe.),
KOTOpBIE MCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMETax U
MO3BOJIAIOT HAa OCHOBE 3HAHWM W3 JTHX NPeaMeToB (OPMHUPOBATH
MpPEACTABICHUE O LIEJIOCTHONW HAYyYHOM KapTUHE MUpPA, U YHUBEPCAJIbHbIE
yaeOHbIe JNEUCTBUS (mo3HaBarenbHbIE, KOMMYHUKaTHUBHBIE,
PETYIATUBHBIC), KOTOPbIE O0ECreynBaloT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY  TUIAHUPOBAHWIO H  OCYIIECTBICHHUIO  Y4eOHOU
NEATEIbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJbHbIC YYeOHbIE 1eCTBUA

ba3oBbie Jloruyeckue JeHCTBUA:

YMEHHUS WCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MpH
OCBOCHUHU 3HAHUW: PACKPBIBATH CMBICII XUMHUUYECKUX MOHATUN (BBLACIATH
WX XapakTepHbIE TPHU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C JPYTHMH
MOHSATUSMHU ), UICTIOJIb30BATh MOHATHUS 111 OOBSICHEHUSI OTAEIbHBIX (PAKTOB
W SBIICHWUHW, BBHIOMPATh OCHOBAaHUSA W KPUTEPHH I KIACCH(PUKAIAA
XAMHYECKAX BEIIECTB W XUMHYECKHX pEaKIuii, yCTaHABIWBATh
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUEHUs, CTPOUTH



JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, [0 aHAJIOTHN),
JIeIaTh BBIBOJBI M 3aKITIOYCHMUS;

YMEHHE MTPUMEHSTH B MPOIECCe TTO3HAHUS TOHATHS (TIPEIMETHBIE U
METanpeIMETHbIC), CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, UCTIOIb3yEeMbIe
B XMMHH, MPE0OPa30BHIBATh NTUPOKO MTPUMEHSIEMbBIC B XUMHUH MOJICTbHBIC
MIPEICTABICHUS — XMMHYECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHUYECKas
dopMyna ¥ ypaBHEHHUE XHUMHYCCKOH PEaKIUd — MPHU PEIICHUH Y4eOHO-
MO3HABATEIBHBIX 3aJad, C YYETOM OTHX MOJCIBHBIX MPEACTABICHHUM
BBISIBIATh W XapaKTEPHU30BAaTh CYIICCTBEHHBIC TPU3HAKA H3Y4aeMBbIX
O00BEKTOB — XUMHUYECKHX BEIICCTB M XUMUYCCKUX PEAKIUH, BBISBIATH
oOmue  3aKOHOMEPHOCTH,  NPUYMHHO-CICJACTBCHHBIC  CBS3H M
IPOTHUBOPEYHS B U3YYaCMbBIX TIPOIleccaxX U SBICHUSX.

BazoBble uccienoBareibckue JeiCTBHS

YMEHHE HCIIOJIb30BaTh IIOCTABJICHHBIC BOIPOCHI B  KAuyeCTBE
WHCTPYMEHTA ITO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI JIJIs1 (DOPMHUPOBAHUS
TUIIOTE3BI TT0 MPOBEPKE MPABMIBHOCTH BHICKA3bIBACMBIX CYXKICHUH;

NpPHOOPETCHHE OMbITa I1I0 IUIAHUPOBAHHWIO, OpPTaHU3AIHMH W
NPOBEJCHUIO YYCHUYCCKUX OKCIEPUMEHTOB, YMEHHE HaONonaTh 3a
XOJIOM TIpOIlecca, CaMOCTOSITENIBHO TPOTHO3UPOBATh €ro  PEe3yIbTar,
dopMyaupoBaTh 0OOOIICHUS W BBIBOJBI 10 PE3yJIbTaTaM IMPOBEICHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIISTH OTYET O TPOJEIIAHHOM padoTe.

Pab6ora ¢ undopmanueii:

YMEHHE  BBIOMpATh, AaHAJIM3UPOBATH M  WHTEPIPETUPOBATH
UHGOPMALIMIO PA3TMYHBIX BUAOB U (OPM MpENCTaBICHUS, TOTy4aeMyIO
U3 pa3HbIX MCTOYHUKOB (HAYUHO-TIOMYJISPHAS JIUTEPATypa XUMHUYECKOTO
COJIEp’KaHus, CIIPpaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), KpUTHUYECKU
OLICHMBATh MPOTHUBOPEUYHUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSATh PA3JIMUYHbIE METOJbI U 3alpOChl MPHU MOUCKE U
orbope MH(}OpPMAIMK U COOTBETCTBYIOMIMX JAHHBIX, HEOOXOIUMBIX IS
BBIMIOJTHEHUSI YY€OHBIX M TO3HABaTENIbHBIX 3a/1a4 OIpPEAeNIEHHOTO THIIA,
npuoOpeTeHne omnbITa B 00JACTH HCIOJIL30BaHUSA WH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBIAJEHUE KYJAbTYPOM aKTUBHOTO
UCIIONB30BAaHUS  PA3JIMYHBIX TOMCKOBBIX CHUCTEM, CaMOCTOSTEIHHO
BBLIOMpATh ONTUMAJIbHYIO (OpMy TIpeACTaBiIeHUs HWHGOpPMAIUA M
WUTIOCTPUPOBATh ~ pellaeMble  3aJaud  HECJIOXKHBIMH  CXEMaMH,
ayuarpaMMamMH, IpyruMu GopMamMu rpauku U X KOMOMHAITUSMU;

YMEHUE HCMOJb30BaTh M aHAJIM3UPOBATh B Mpolecce y4eOHOW U
WCCJIEIOBATEIbCKON  JCSITENIbHOCTH  WMH(OpMAIMio O  BIWSHUU
MIPOMBIIIJIEHHOCTH, CEJIBCKOTO XO3SWCTBA M TPAHCIOPTA HA COCTOSHHE
OKpY>Karollel TPUPOIHON CPEIBI.

KoMmMmyHHMKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIe 1elCTBUSA:

YMEHUS 3a]1aBaTh BOMPOCHI (B X0J€ IHUAJIOra U (WJIM) TUCKYCCUU) 10
CYIIECTBY OOCYXKIaeMoOil TeMbl, (HOPMYIHPOBATh CBOU MPEIIOKEHUS
OTHOCHUTETHFHO BBITIOJIHCHHSI PEJIOKCHHON 3a/1a4H;

YMEHHS TIPEACTABIATH IMONYYCHHBIC PE3yNIbTaThl MO3HABATEIHHON
JESTENTHPHOCTH B YCTHBIX M MHUCHbMEHHBIX TEKCTaX; JENIaTh MPE3CHTAIUIO
PE3YABTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTa (J1a00paTOpHOTO
ombITa, JabOpaTopHOW pabOThI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB,
y4eOHOI0 MPOEKTa);

YMEHHS y4eOHOTO COTPYTHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOW W HCCIICOBATEIIbCKON NIEATELHOCTH TIPU PEIICHUA



BO3HUKAIOMIMX TpoOJeM Ha OCHOBEe Yu€Ta OOLMX HWHTEPECOB U
COMTAcoBaHUSl MO3UIUK (0OCYKIeHUsl, OOMEH MHEHHUSIMU, «MO3TOBBIE
WITYypMbD», KOOpAMHALMs  COBMECTHBIX  JEUCTBUM, OIPEHCICHUE
KPUTEPHUEB MO OLIEHKE KAYECTBA BBIIIOJHEHHON paOOThI U ApYyTHE).
PeryasiTuBHble YHUBepCcaJbHbIe y4eOHbIe JeiiCTBUS:
YMEHHE CaMOCTOSATEIbHO  ONpEAeNATh Lelu  JeATEIbHOCTH,
IUIAaHUPOBATh, OCYIIECTBIATh, KOHTPOJUPOBATH U MPU HEOOXOIUMOCTHU
KOPPEKTUPOBATH CBOIO JEATENbHOCTD, BEIOUpATh Haubosee 3(hPpeKTUBHbIE
CrocoObl peleHus: y4eOHbIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTABJIAITh WM KOPPEKTUPOBATh IMPEMIOKCHHBIA aJrOpUTM JAECUCTBUU
OpU BBIOJIHEHUH 33JaHUM ¢ Y4€TOM IOJNy4eHUsS HOBBIX 3HAHUU 00
U3ydyaeMblX O00bEKTaX — BEIIeCTBAX U  peaklusX, OLEHHUBATh
COOTBETCTBHE TIOJIYYEHHOTO pe3ynbrara 3asBICHHOM LENH, YMEHHUE
UCIIONB30BaTh M aHAJM3HUPOBATH KOHTEKCTHI, MpEAjiaraeMble B YCIOBUU
3aJJaHUM.
NPEAMETHBIE PE3VYJIBTATHI
B cocraBe mpenMeTHBIX pe3yibTaToB MO OCBOEHUIO 0053aTeIbHOrO
COZIEp)KaHUs, YCTAHOBJIEHHOIO  JaHHOM  denepanbHON  paboueid
POrpaMMOM, BBIJEISIOT: OCBOCHHBIE OOYyYAIOIIMMHUCS HAy4YHBIC 3HAHUA,
YMEHHS U CIIOCOOBI IEUCTBUM, crieliupuieckue s MpeIMeTHON o01acTu
«XuUMHS», BUABI JEATEIBHOCTH MO TOJYyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTaliy, MpeoOpa3oBaHUI0O M NPUMEHEHUI0 B  Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYyaIIHSIX.
K xonmy oOyueHuss B 8 KJjacce mpenMeTHbIE pe3ylbTaThl Ha
0a30BOM YPOBHE JIOJKHBI OTpaxarb C(OOPMUPOBAHHOCTH y O0YYaIOITUXCS
YMEHUU:
®PacKpbhIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX TIOHSATUH: aTOM,
MOJIEKYJa, XUMUYECKHUI BIIEMEHT, MPOCTOE BEIIECTBO, CIONKHOE
BEIIECTBO, CMECh (OAHOPOHAS M HEOJHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHas W MOJIEKYJsIpHAs Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasl 10JIs1 XUMHYECKOTO
DIIEMEHTA B COCIWHEHWHU, MOJIAPHBI OOBEM, OKCHI, KHUCIIOTA,
OCHOBAaHUE, COJIb, AIIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHSI, XUMUYECKas peakius, KiacCUpUKalusg peaKiluii:
peakuuu  COEAMHEHHUs, PEaKUuu  pPa3jI0XKEHHUs, peaKuuu
3aMEIeHMs], peakuud OOMEHa, D5K30- U OHIOTEPMHUYECKUE
peaKIuu, TeToBoi 3GHEKT peakiuu, aIpo aroMa, SEKTPOHHBIN
CIIOM aToma, aroMHasi OpOuTadb, paguyc aroMa, XUMHUYECKas
CBf3b, NOJSIpPHAs M HEMOJSpHAas KOBAJEHTHAs CBA3b, WOHHAs
CBSI3b, NOH, KaTHOH, aHMOH, pPacTBOP, MaccoBas JOJs BEIIECTBA
(MpouEeHTHAs! KOHLIEHTpalusi) B paCTBOPE;

® JULTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUHI U
OPUMEHATh 3TH TMOHATHS NPH ONHUCAHUM BEHNIECTB M HX
IIPEBPALLICHUN;

® JICIIOJIb30BaTh XUMHYECKYK0 CUMBOJIMKY JUISI COCTABIEHUs (HOpMyII
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIUN;

eOIpeNesITh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX
COCIMHEHUSX, CTENEHb OKHCIECHHUS D3JIEMEHTOB B OWHApHBIX
COEIMHEHHUAX, NPUHAJIEKHOCTh BEIIECTB K OINPEACTIEHHOMY
KJIacCy COE€IMHEHUM 1o ¢opMmyliaMm, BHUJ XUMHYECKON CBS3U
(KOBaJIEHTHasl U MOHHAsI) B HEOPraHUYECKUX COCIUHEHUSX;



epackpeiBarb cMmbIc llepuoguueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TEPUOIUUECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKUX OJJIEMEHTOB OT UX TIOJIOXKEHUS B
[lepuonnyecko cucreMme, 3aKOHOB COXPAaHEHUSI MAacChl BEILLECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYISIPHOTO Y4Y€HHUs, 3aKOHa
ABorajzpo;

® OTIUCHIBATh u XapaKTepHu30BaTh TaOJIUYHYIO bopmy
[lepuonnueckoil CUCTEMBl XMMHYECKHX DJIEMEHTOB: pa3auyarh
HNOHATHUS «IMaBHasg mnoarpynna (A-rpynma)» #  «1moOoyHas
noarpynna (b-rpynna)», Manble u  OOJbLIME  MEPUOIBI,
COOTHOCHUTH O00O3HAUYCHHS, KOTOphIE HMEKTCS B TalIuIe
«Ilepuoguueckass cucrteMa xumudeckux odiementoB JI. W.
MeHneneeBay € UYHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS
aTOMOB XMMMYECKHX JJIEMEHTOB (COCTaB W 3apsj siapa, olliee
YUCJIO DJJIEKTPOHOB M paclpelleNieHue HX IO DJIECKTPOHHBIM
CII0SIM);

e KJacCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTraHUYECKHe
BEIIIECTBA, XUMHUUYECKHWE peakuuu (10 YHUCIAy U COCTaBy
YYaCTBYIOIIUX B PEaKIIMH BEIIECTB, MO TEINIOBOMY 3P (DEKTY);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XUMHYECKHUE CBOWCTBA
BCIIECTB  PA3IWYHBIX  KJIACCOB, TIOATBEpXIas  OINUCAHUE
npuMepaMyd  MOJICKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIINH;

® IPOTrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX
KaueCTBEHHOT'O0 COCTaBa, BOBMOKHOCTH MPOTEKAHUS XUMUYECKHUX
IPEBpaIEHUH B Pa3IMYHBIX YCIOBUSX;

® BHIUUCTISITh OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJNI0 XMMHUUYECKOTO 3JeMeHTa 1o (opmyse
COEIMHEHHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacu€Thl MO ypaBHEHUIO XUMUYECKOW PEaKInu;

® IPUMEHSITh OCHOBHBIE OIEPAIlUU MBICTUTEIBHON NESITEIbHOCTH —
aHallu3 M CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTeMaTH3alluIo,
KJIacCU(UKAIIHIO, BBISBICHUE MPUIUHHO-CJIEICTBEHHBIX CBA3EH —
IUIA W3YyYECHUsS] CBOWMCTB BEIIECTB M XUMHYECKHX PEAKIUU,

€CTECTBEHHO-HAYYHBIE METOABl T[O3HAHWS — HaOIOACHHE,
U3MEpPEHUe, MOJCIUPOBAHUE, DOKCIEPUMEHT (peanbHbld U
MBICJICHHBIN );

®CJICI0OBAaTh IIPaBWJIAM IIOJIb30BAHUS XHUMHUUYECKOM TIOCYIOU H
n1abopaTopHBIM 000pYIOBaHMEM, a TaKXKe MpaBuiamM oOpareHus
C BemlecTBaMM B COOTBETCTBUM C HHCTPYKUHMSIMU  TIO
BBITIOJTHEHUIO ~ JTAOOPaTOpHBIX ~ XMUMHYECKUX  OIBITOB IO
MOJTyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOIOpOAa U
KHUCIIOPOJia), MPUTrOTOBIEHHUIO PACTBOPOB C  OMNPEAEIEHHOMN
MaccoBOW JoJield pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBAThH U
IPOBOJAUTh XHUMHYECKHE SKCHEPUMEHTHI 10 Paclo3HABAHUIO
pacTBOpPOB III€JIOYEH M KHUCJIOT C TMOMOIIBIO HHAUKATOPOB
(maxkmyc, heHondranenH, METUIIOPAHXK U IPyTHE).
K xoniy oOyuenuss B 9 kJjiacce mnpeIMETHbIE pe3ylbTarbl Ha
0a30BOM ypOBHE JOJKHBI OTPakaTh COPMUPOBAHHOCTh Y O0yUAIOIITUXCS
YMEHUM:



® PACKpPBIBaTh CMbBICII OCHOBHBIX XUMHUYECKUX MOHATUI: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJIa, HWOH, KaruoH, aHWOH, IPOCTOE
BEILIECTBO, CJII0KHOE BEIIIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas
peakius, XMMHYecKasi CBsA3b, TEIUIOBON A(PeKT peakiuu, MOJib,
MOJISIpHBIA  00BEM, PacTBOp, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOIMAIIMS, PEaKIMd HOHHOTO OOMEHa,
KaTajau3atop, XHMHYECKO€  paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE  pPEaKIUHU, OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peaKlMu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCJICHUE U
BOCCTAHOBJICHHE, aJUIOTPONUs, aM(OTEpHOCTh, XHUMHUECKas
CBsI3b (KOBaJICHTHAs, MIOHHASI, METAJUTMYECKas ), KpUCTAJTNUYeCKast
pelIéTKa, KOppo3usi METAJUJIOB, CIIABbl, CKOPOCTh XMMHYECKOU
peakuuu, MpeaenbHo  AomyctuMas — koHueHtpauus — IIJIK
BEIIIECTRA;

® WJUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYECKHUX MOHATUMN U
NPUMEHATh OTH TIOHATHS TIPU ONHMCAHWUU BEHIECTB U HUX
IIPEBPALLICHUN;

® 1ICII0JIH30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTABICHUS (HOPMYIT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIU;

e OIIpPEACIATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUUYECKUX
3JIEMEHTOB B COEIMHEHUSIX Pa3IUYHOTO COCTaBa,
NPUHAJICKHOCTh  BELIECTB K  ONPEACIEHHOMY  KJaccy
coenuHeHU 1o  ¢dopMmylnaM, BUJ  XUMHUYECKOM  CBA3M
(KOBaJICHTHAsi, HMOHHAs, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsij] MOHA MO0 XUMHUYECKOU (opmyle, Xapakrep
cpenbl B BOJHBIX PacTBOpPax HEOPraHMYECKUX COEAMHEHUW, THI
KPUCTAJUTNYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpsiBarh cMbIci [lepuonnueckoro 3akona [[. . Menneneesa u
JEMOHCTPUPOBATh ero MIOHUMaHHUE: ONUCHIBATh u
XapakTepu3oBarh TabauuHyro (Gopmy Ilepuonmueckoit cucTeMbl
XUMUYECKUX  DJIEMEHTOB: pa3auyaTb MOHATUA  «IJIaBHAs
noarpymnma (A-rpynma)» u «mnobouynas moarpynmna (b-rpymma)y,
MaJible ¥ OOJIbIINE TEPUOIbI, COOTHOCUTH 0003HAYEHUS, KOTOPbhIE
UMEIOTCA B NEPUOAMYECKOM  Tabmuie, C  YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUS arOMOB XUMHUYECKHX 3JIEMEHTOB
(coctaB W 3apsa Anpa, oOIIee YHCIO  AJIEKTPOHOB |
pacmpenieJieHue WX 10 JIEKTPOHHBIM CJIOSIM), OOBIACHITH O0IIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JJIEMEHTOB M UX
COEMHEHUN B Mpeaeax MayblX MEPUOAOB U MIABHBIX MOATPYMI
C YYETOM CTPOEHUSA UX AaTOMOB;

e KIacCU(UIUPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTraHUYECKUE
BEIIECTBA, XUMHUUYECKHE peakuuu (10 YUCIy U COCTaBY
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TETUIOBOMY 3 deKTy, 1Mo
U3MEHEHUIO CTENIEHEN OKHCICHUSI XUMUYECKUX AJIEMEHTOB);

eXapakTepu3oBaTh (OMUCHIBaTh) oOOmUEe W  cHerupuIecKue
XUMHYECKUE CBOWCTBA NPOCTBIX M  CIIOXKHBIX  BEUIECTB,
NOJTBEPKIAsl ONMHUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX U HMOHHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN;

® COCTaBJISATh YPABHEHHUS JICKTPOJIUTUYECKON AUCCOUMAIMN KUCJIOT,
LIEJIOYEH U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS pPEaKIUN



MOHHOTO OOMEHa, YpaBHEHHUS PEaKIUHA, IOITBEPIKIAFOIINX
CYIIIECTBOBAaHWE TEHETUYECKON CBSI3W MEXAY BEIICCTBAMU
Pa3JIMYHBIX KJIACCOB;

® PaCKpPHIBATh CYITHOCTh OKHUCJTUTEIbHO-BOCCTAHOBUTETBLHBIX
peakiuii MOCPECTBOM COCTaBJICHHUS AJICKTPOHHOTO OajaHca
3TUX PEaKLINM;

®IPOTHO3UPOBATh CBOMCTBAa BEIICCTB B 3aBUCHUMOCTH OT WX
CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX
NIPEBpAIECHUI B Pa3IMYHBIX YCIOBHUSIX;

® BHEIUUCIISITh OTHOCUTEIIBHYIO MOJISKYJIAPHYIO W MOJISIPHYIO MacChI
BEIIECTB, MACCOBYIO JIOJIO XUMHYECKOTO dJIeMEHTa 1o (opmyre
COEIMHEHHSI, MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacuéThl MO YPaBHCHUIO XMMHUYECKOW PCaKIIHH;

eCcoOMIOaTh TpaBWUJia TMOJB30BAHUS XUMHUYECKOW TOCYIOW H
1abopaTOpHBIM 000pPYAOBaHUEM, a TaKKe MpaBHiia 0OpaIIeHUs C
BEIIECCTBAMHU B COOTBETCTBUHU C MHCTPYKIHMSAMU IO BBITOJTHCHHIO
7a00paTOPHBIX ~XUMHUYECKUX OIBITOB IO IONYYCHHIO U
CcOOMpaHHIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO
raza);

®IIPOBOJIUTHh PCAKIIMH, ITOATBEPXKIAAIONINE KAaueCTBCHHBIM COCTaB
Pa3IUYHBIX BEIISCTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHUI-,
Opomun-, wonmuu-, kapOonar-, Qocdar-, cumukar-, cyabdar-,
THIPOKCUI-HOHBI, KAaTHOHbBI aMMOHHUS W HWOHBI HM3yYCHHBIX
METAJUIOB,  MPHUCYTCTBYIONIME B BOJHBIX  pacTBOpPax
HEOpPraHUYECKUX BEIIECTB;

e IPUMEHSITh OCHOBHBIE OIEPAIlMU MBICTUTEIBHON NESITeIbHOCTH —
aHaJdM3 W CHUHTE3, CpaBHEHHE, 000OIIeHHE, CHCTEeMAaTU3alIMIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBA3EUd — I M3y4eHUs
CBOIMCTB BEIIECTB M XHMHUYECKUX pPEaKIHi, €eCTeCTBEHHO-
Hay4YHbIE METOABl TO3HaHUSA — HaONIOACHUE, W3MEpPEHHUe,
MOJICTTUPOBAHUE, IKCIIEPUMEHT (PEabHbIM U MBICICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HauMeHoOBaHME KoanuecTBo yacoB
DJIeKTpOHHbIe (LM(pPOBHIE)
n/ pa3aeioB U TeM KonTpoibHbIe IIpakTHn4yeckue
Bcero o0pa3oBaTesibHbIE Pecypchl
| NnporpamMmbl padoThI padoTsl
Paszpnea 1. IlepBoHayajibHbIe XUMUYECKUE TOHATHS
XUMHSA — BaKHas
00macTe
1.1 €CTECTBO3HAHUSA U 5 2 bubmorexa HOK
' . https://m.edsoo.ru/7f41837c
MPaKTUYECKON
IESITENILHOCTH YEJIOBEKa
12 BemecrtBa n 15 1 bubmuoreka [{JOK
' XUMHYECKUE PEAKIIMU https://m.edso0.ru/7f41837¢c
Hroro no pazneny 20
Pasnen 2. Baxxuneiimue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB
51 Bosznyx. Kucnopos. 6 bubmuoteka [IOK
' ITonsarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bonopoa. [lonstue o bubmuoteka [IOK
2.2 8 1
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bopa. PacTBopsl. Eu6 LOK
HOJIHNOTEKA
2.3 I1 3]
OHATHE O 5 1 1 https://m.edsoo.ru/7f41837c¢
OCHOBAHMAX
OCHOBHBI€E KJIaCCHI bubmnorexa IHOK
2.4 11 1 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

COEIMHEHUI

Hroro no pazneny

30

Pasnen 3. Ilepuonnueckuii 3axon u Ilepuonnueckasi cucrema xumnuyeckux 31eMeHToB . U. MenneneeBa. Ctpoenue

aToMOB. XuMMH4YecKas cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pPeaknumn

[Tepuonnueckuii 3ak0OH
u Ilepronnueckas

31 CHCTEMa XMMHYECKUX . bubmoreka [IOK
anemenToB /I. M. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne
aToMa
XuMudeckas CBI3b.

3.9 OKHCIUTETbHO- 8 bubmuoreka [JOK
BOCCTAaHOBUTEIIbHBIE https://m.edsoo.ru/7f41837¢
peaKuuu

ViToro To pasaeny 15 bubmoreka IIOK
https://m.edso0.ru/7f41837c
Pe3epBHOE BpeMst 3 bubmmorexa TIOK
https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME



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

9 KVIACC

Ne HaumenoBanue KosuuecTBo yacos
DJIeKTpOHHbIe (LM(pPOBHIE)
n/ pa3aeioB U TeM KonTpoJbHbIe IIpakTHyeckue
Bcero o0pa3oBarte/ibHbIEe pecypchl
n NporpamMmbl padoThI padoThl
Pasnea 1. BemecrBo U XMuMHU4YeCKHe peaKIUU
[ToBTOpEHUE H
11 yri1yOneHue 3HaHUM 5 1 bubmuoteka LIOK
' OCHOBHEIX Pa3/eioB https://m.eds00.ru/7f41a636
Kypca 8 kiacca
OcCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKLIUM
DIEKTPOIUTHYECKAS
13 IIUCCOLINALIH. 8 1 1 bubmoreka IIOK
' XMMHYECKHE PEAKIMHU B https://m.edso0.ru/7f41a636
pacTBopax
Hrtoro no pasaeny 17
Pa3pena 2. Hemerassibl M UX COeANHEHHUSA
OO01as xapakTepucTHKa
91 XUMHUYECKHUX AJIEMEHTOB 4 1 bubmuoteka [IOK
' VIIA-rpynmsl. https://m.edso0.ru/7f41a636
lNanorenst
99 OO01mas xapakTepucTHKa 6 bubmuoteka [IOK

XUMHUYCCKUX SJICMCHTOB

https://m.edsoo.ru/7f41a636
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VIA-rpynnst. Cepa u eé
COCIUHCHUA

2.3

OO01as xapakTepucTHKa
XUMHUYECKHX 2JIEMEHTOB
VA-rpynmsi. A3or,
¢docdop u ux
COCTMHEHUS

bubmoreka [IOK
https://m.edsoo.ru/7f41a636

24

OO01as xapakTepucTHKa
XUMHUYECKHX 3JICMEHTOB
IVA-rpynmnsl. Yrepoa
Y KPEMHHI U UX
COCITMHEHUS

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

Hroro no pazneny

25

Pa3nea 3. MeTanabl M HX cCOeANHEHHUS

OO0mue cBoiicTBa bubmuoreka [{JOK
3.1 4
METaI0B https://m.edso00.ru/7f41a636
Baxneiimmne Mmetaaibsl U bubmmoreka [IOK
3.2 16
HUX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro o pazzeny 20

Pasnen 4. Xumus u oKpy:Kkawias cpeaa

41 BemecTBa u marepuas 3 bubmuoteka [IOK
' B JKM3HU YEJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PezepBHOE Bpemst 3 bubmuoteka [IOK



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 IIO ITPOI'PAMME

68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ni KosnuyecTBo yacos
DJIEeKTPOHHbBIE
n [ara uudposbie
Tema ypoka KoHTposabHbIe IIpakTuyeckue
/ Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Posib Xumuu B bubmoreka IIOK
KW3HM yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d2
BeIleCTBa 10c
bubmoreka [IOK
[TonsiTie 0 MeTo1aX MO3HAHUS B
1 https://m.edsoo.ru/ff0d2
XUMHHU
27e
[TpakTrueckas padora Ne 1
«[IpaBuna paboThsl B bubmuoteka [IOK
J1a00paTOPUHU U TIPUEMBI 1 https://m.edsoo.ru/ff0d2
oOparteHus ¢ 1abopaTopHBIM 3dc
o0opynoBaHuEM
bubanoreka [IOK
UYucThble BElecTBa U CMECH.
. 1 https://m.edsoo.ru/ff0d2
CriocoOsbI paznenenus cMmecen 6ca
[IpakTrueckas paborta Ne 2
. bu6muoreka IIOK
«Paznenenue cmeceit (Ha
. 1 https://m.edsoo.ru/ff0d2
MpUMepe OYUCTKU TTOBAPEHHOU 8¢8
COIIN)» T



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

ATOMBI ¥ MOJIEKYIIBI

bubmorexa IIOK
https://m.edsoo.ru/ff0d2
aée

XUMHUYECKUE IEMEHTBI. 3HaKU
(CMMBOJIBI) XUMHUYECKUX
JIIEMEHTOB

bubmoreka [IOK
https://m.edsoo.ru/ff0d2
be8

[IpocTbie U clIOKHBIE BENIECTBA

bubmoreka [IOK
https://m.edsoo.ru/ff0d2
a6e

ATOMHO-MOJIEKYJISIPHOE YYEHHE

bubmoreka IIOK
https://m.edsoo.ru/ff0d2
ds0

3aK0oH ITOCTOSHCTBA COCTaBa

BENIECTB. XUMHUUYECKas Et?ﬁ;lomga HozideZ
s://m.eds00.ru

dhopmyna. BaeHTHOCTh aTOMOB eatf
XUMHUYECKHUX DIIEMEHTOB T
OtHOCUTEIBHAS aTOMHAs bubmnoreka [IOK
Macca. OTHOCUTEIbHAs https://m.edsoo.ru/ff0d3
MOJIEKYJISIpHAsl Macca 23c

bubmoreka [IOK

MaccoBas 1015 XMMHAYECKOIO
3JICMCHTA B COCANHCHUH

https://m.edsoo.ru/ff0d3
50c

KommyectBo BemecTBa. Mosb.
MoutsspHas Macca

bubanoreka [IOK
https://m.edsoo.ru/ff0d5
230

dusznyeckrue U XUMUYECKHIE
SIBIICHUS. XUMHYECKas pcaknugd

bub6muoreka IIOK
https://m.edsoo.ru/ff0d3



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

7fa

[Ipu3Haku u yciaoBus bubmuoteka LIOK
IIPOTEKaHUA XUMUYECKUX https://m.edsoo.ru/ff0d3
peaxkuuii al6
3aKOH COXpaHEHHs MacChl bubmuoteka LIOK
BEIECTB. XUMUYECKHE https://m.edsoo.ru/ff0d3
YpaBHEHUSA b88
Breraucnenns KoJmduecTna,

bubmoreka [IOK

MacChl BEIIECTBA 110
YPaBHCHUAM XUMHNYCCKUX
peaxkuuit

https://m.edsoo.ru/ff0d5
708

Knaccudukarus xumudecknx
peakiuii (CoennHeHMUs,
pas3oKeHMs, 3aMeIIeHus,
oOmMmeHa)

bubmoreka IIOK
https://m.edsoo.ru/ff0d3f
34

M. B. JIoMOHOCOB — y4Y€HBIN-
sHuuKIoneauct. O0oOeHue u
CHCTEMAaTH3alrs 3HAHUI

bubmoreka IIOK
https://m.edsoo.ru/ff0d4
0Oc4

KonTponwsnas padora Nel mo
TeMe «BelecTBa U XuMUYeCKUe
peaKuum»

bu6muoreka IIOK
https://m.edsoo.ru/ff0d4
290

BOSI[YX — cMech razoB. Cocras
BO34yXa. KI/ICJIOpOI[ — JJICMCHT
" IPOCTOC BCUICCTBO. O3zoH

bubanoreka [IOK
https://m.edsoo.ru/ff0d4
48e

dusnyeckue 1 XUMUIECKHE
CBOMCTBA KHCIOPOAA (peaKkiiu

bu6muoreka IIOK
https://m.edsoo.ru/ff0d4



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

oKucieHus, ropenue). [lonstue
00 oxcuagax

Crnioco0pl ToTyyeHus
KHCIIOpOJIa B JIA0OpATOPUU U
MMPOMBIIIJICHHOCTH.
[Ipumenenne kucmopoaa

bub6moreka [IOK
https://m.edsoo.ru/ff0d4
97a

TennoBoii a3ppexT Xxumudeckon
peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YpaBHEHUH,
9K30- U SHIOTEPMUYECKUX
peakuusax

bubmoreka [IOK
https://m.edsoo.ru/ff0d4
790

Tomnuso (HedTh, yrons u
MeTaH). 3arps3HeHUE BO3AyXa,
CIOCOOBI €ro MpPeIoTBPAIICHHS

bubmoreka IIOK
https://m.edsoo.ru/ff0d4
cda

[Tpaktrueckas padora Ne 3 o
teme «[lomydyenue u cobupanue
KHCIIOpO/1a, U3YUYEHUE ero
CBOMCTB»

bubmoreka IIOK
https://m.edsoo.ru/ff0d4
ae2

Bogopoa — aneMeHT u npocToe
BelecTBo. Haxoxaenue B
pupoie

bu6moreka IIOK
https://m.edsoo.ru/ff0d4
ddo

duznueckre U XUMHYECKHUE
CBOICTBA BOAOPOJIA.
[Ipumenenue Boropoaa

bubanoreka [IOK
https://m.edsoo.ru/ff0d4
ddo

IloHsATHE O KHUCIIOTAX U COJISIX

bu6muoreka IIOK
https://m.edsoo.ru/ff0d5



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2

0d2

CrocoObI TIOJTy4eHUs BOJIOPOIa
B aboparopuu

bub6moreka [IOK
https://m.edsoo.ru/ff0d4
ddo

[Tpaktudeckas padora Ne 4 o
teMe «Ilomydenue u cobupanue
BOJIOPOJIa, U3y4EHHE €TO
CBOMCTB»

bubmoreka [IOK
https://m.edsoo.ru/ff0d4f
42

MomnsipHblit 00bEM ra3oB. 3aKoH
ABorazpo

bubmoreka IIOK
https://m.edsoo.ru/ff0d5
42e

Brruncaenus o6néMa,
KOJIMYECTBA BEIIECTBA T'a3a Mo
€r0 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA WJIH 00BEMY

bubmoreka [IOK
https://m.edsoo.ru/ff0d5
5a0

Brruncienus o065EMOB ra3os IO
YPaBHCHHUIO p€AKIIMK HA OCHOBE
3aKOHa 00BEMHBIX OTHOIIIEHUIH
ra3oB

bu6moreka IIOK
https://m.edsoo.ru/ff0d5
708

dusznueckue U XUMHYECKHE
CBOMCTBA BOJbI

bu6muoreka IIOK
https://m.edsoo.ru/ff0d5
87a

Cocrtas ocHoBanuii. [lousitue
00 MHMKaTopax

bubanoreka [IOK
https://m.edsoo.ru/ff0d5
9e2

Bopna kak pactBopuTelnb.
Hacrimennsie n

bu6moreka [IOK
https://m.edsoo.ru/ff0d5



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

HCHACBIIICHHBIC paCTBopBI.
MaccoBas 1014 BeleCcTBa B
pacTBope

b40

[Tpaktudeckas padora Ne 5 o
teme «lIpurorosienne
pacTBOPOB C ONPEETEHHON
MacCOBOM J0Jen
PacTBOPEHHOTO BELIECTBA»

bub6moreka [IOK
https://m.edsoo.ru/ff0d5
eba

Konrponbshas padora Ne2 o bubmuoteka LIOK
teme «Kucmopoa. Bomopos. https://m.edsoo.ru/ff0d6
Boga» 342

bubmoreka [IOK
OKCHIBI: COCTaB,

https://m.edsoo.ru/ff0d6
Kiaccudukaius, HOMEHKIaTypa 6de
[Tonydyenune n xuMHu4eCcKue

N bubmoreka IIOK

CBOMCTBA KUCJIOTHBIX,

https://m.edsoo.ru/ff0d6
OCHOBHBIX U aM(POTEPHBIX 6de
OKCHUJIOB T

bu6muoreka IIOK
OcHOBaHUS: COCTaB,

https://m.edsoo.ru/ff0d6
KJlaccuguKaIys, HOMEHKIaTypa 2ca

bubanoreka [IOK

[Tonyuenue u xuMmuyeckue
CBOMCTBa OCHOBaHHUIA

https://m.edsoo.ru/ff0d6
7ca

Kucnorsr: COCTaB,
KJ'IaCCI/I(I)I/IKaI_[I/ISI, HOMCHKJIATypa

bu6muoreka IIOK
https://m.edsoo.ru/ffOdfe
e2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

HonyquHe U XUMHNYCCKHUC
CBOMCTBA KUCJIOT

bubmorexa IIOK
https://m.edsoo.ru/ffOdfe
e2

Counu (cpennue):
HOMEHKJIATypa, CII0COOBI
IMOJIY4CHUSA, XUMHYCCKUC
CBOICTBa

bubmoreka [IOK
https://m.edsoo.ru/00ad9
474

[IpakTuueckas padota Ne 6.
PGHIGHI/IG BKCHepI/IMeHTaJ'II)HI)IX
3aya4 1mo Teme «OCHOBHBIC
KJIaCChI HEOPTaHUYECKUX
COCOUHCHHID

bubmoreka IIOK
https://m.edsoo.ru/00ad9
b7c

I'eneTnveckas CBA3b MEKIY
KJIacCaMH HEOPraHUYECKUX
COEeIUHEHUN

bubmoreka IIOK
https://m.edsoo.ru/00ad9
a50

O0001IeHNE U CUCTEMATH3 AL
3HaHUU

bubmoreka IIOK
https://m.edsoo.ru/00ad9
chb2

KonTponwsnas padora Ne3 mo
TeMe "OCHOBHEBIE KIIACChI
HEOPraHWYECKUX COCAMHEHUM"

bu6moreka IIOK
https://m.edsoo.ru/00ad9
ela

HepBHe IIOIIBITKH
KJ'IaCCI/I(l)I/IKaI_[I/II/I XHUMHYCCKHNX
aneMeHTOoB. IloHsTHE O rpymmnax
CXOOHBIX 3JICMCHTOB

bubanoreka [IOK
https://m.edsoo.ru/00ad9
ffa

[Iepuoanueckuii 3aK0H U
[Iepuoanueckas cucrema

bu6muoreka [IOK
https://m.edsoo.ru/00ada



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

XUMUYECKUX 3neMeHToB 1. Y.
Menpeneera

52c

[Iepuonsl, rpyniibl, HOArPYIIIbI

bub6moreka [IOK
https://m.edsoo.ru/00ada
52¢

Crpoenue atomoB. CocTaB
aTOMHBIX s1ep. M3oTomnsl

bubmoreka [IOK
https://m.edsoo.ru/00ada
342

CrpoeHue IeKTpOHHBIX
000J104€K aTOMOB 3JIEMEHTOB
[Tepnonnueckont cucremsr /1. U.
MenneneeBa

bubmoreka [IOK
https://m.edsoo.ru/00ada
6bc

XapakTepucTHKa XUMHUYECKOTO
JJIEMEHTA 10 €ro MOJIOKECHHIO B
[Tepuonnueckoii cucreme 1. U.
Meunneneesa

bubmoreka IIOK
https://m.edsoo.ru/00ada
824

3nauenue [lepuoguyeckoro
3aKOHA JUISl Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenneneeB —
Y4EHBIN, MEearor U rpakIaHuH

bu6moreka [IOK
https://m.edsoo.ru/00ada
96e

PesepBHrlit ypok. O600mIeHE
M CHCTEMAaTH3alis 3HaHUH /
Bcepoccuiickast mpoBepodHas
pabora

bubanoreka [IOK
https://m.edsoo.ru/00adb
33c

KonrponbHas pabora Ned no
TeMe «CTpoeHue aroMa.
XuMHuueckas cBs3b» /

bu6muoreka IIOK
https://m.edsoo.ru/00adb
486



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

Bcepoccuiickas mpoBepoyHas
pabora

DIEKTPOOTPHULIATEIHHOCTD
ATOMOB XUMHNYCCKHUX DJICMCHTOB

bub6moreka [IOK
https://m.edsoo.ru/00ada
ab8

HNonnasg xuMudeckast CBSI3b

bubmoreka [IOK
https://m.edsoo.ru/00ada
c34

KoBanenTHas nossipHas
XUMUYECKasl CBSI3b

bubmorexa IIOK
https://m.edsoo.ru/00ada
ab8

KoBanenTHas HenossipHas
XHUMHYECKas CBA3b

bubmoreka [IOK
https://m.edsoo.ru/00ada
ab8

CreneHb OKUCIICHUSA

bubmoreka IIOK
https://m.edsoo.ru/00ada
e28

OKHUCIIUTEILHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIUH

bu6moreka IIOK
https://m.edsoo.ru/00adb
076

OKHCIATEIIH ¥ BOCCTAHOBHUTEIIN

bubanoreka [IOK
https://m.edsoo.ru/00adb
076

PesepBHrlit ypok. O6001IeHE
M CUCTEMAaTH3alMs 3HaHHUH 110
teMe «CTpoeHue aroma.
XuMHYeCKas CBA3b)

bu6muoreka IIOK
https://m.edsoo.ru/00ad9
cb2



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Pesepubriit ypok. O600mieHNE
W CUCTEMAaTHU3alus 3HaHUU

bubmorexa IIOK
https://m.edsoo.ru/ff0d6
1c6

OBIIEE KOJIMYECTBO HACOB
I10 [TIPOTPAMME

68



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

9 KVIACC

Ne KosmuecTBO 4yacon
DJIeKTPOHHbIE
[ara uudposbie
n | Tema ypoka KoHTposabHbIe IIpakTHyeckue
Bcero HU3ydeHH st o0pa3oBaTesibHbIE
/ padoThI padoTbI
pecypcbl
n
[Iepnonnueckuil 3aK0H.
bubmoreka [IOK
[Iepnonnueckas cucrema
1 https://m.edsoo.ru/00adb5
XUMHUYECKHUX DIIEMEHTOB %
. W. Menneneena _
3aKOHOMEPHOCTH B
. bubmoreka IIOK
W3MEHEHUU CBOWCTB
1 https://m.edsoo.ru/00adb6
XUMHUYECKUX AIEMEHTOB b6
MEPBBIX TPEX MEPUOIOB o
Knaccudukamnus n
bu6moreka IIOK
HOMEHKJIaTypa
1 https://m.edsoo.ru/00adb7
HEOPraHUYECKUX e
BEIIECTB o
Bunel xumMuuecko cBs3u
bubanoreka [IOK
Y THUIIBI
1 https://m.edsoo.ru/00adba
KPUCTAJUTMYECKUX 6
pemETOK _
KonrponbHas pabora Nel
o teme «IloBropenue u 1 1
yIyOieHue 3HaHUH
OCHOBHBIX Pa3/elioB



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

Kypca 8 kiacca»

Knaccudukars bubmoreka [IOK
6 XUMHMUYECKUX PEAKIHI 110 https://m.edsoo.ru/00adbc
pa3IMYHBIM ITPU3HAKAM b0
[TonsATHE O CKOpPOCTH
XUMUYECKOM peaKIuu. bubmmorexa [IOK
7 TToustTie 0 TOMOr€HHBIX https://m.edsoo.ru/00adbe
U T€TEPOreHHBIX 9a
peaKIusx
TlousiTie 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI,
bubmoreka [IOK
BITUSIOIIHNE Ha CKOPOCTH
8 . https://m.edsoo.ru/00adc?
XUMUYECKOU peaKiuy u 8¢
MOJIOKCHHNE XUMHUYECKOTO -
paBHOBECHS
OxucIuTeNEHO- Bu6nuoreka [IOK
9 BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/00adca
peaxiuu de
Teopus
. bu6muoreka IIOK
AIEKTPOTUTHICCKOM
10 https://m.edsoo.ru/00adcd
muccoruanui. CUIIbHBIE 68
1 cia0ble AIIEKTPOJIUTHI -
bubanoreka [IOK
Nonnsle ypaBHEHUS
11 . https://m.edsoo.ru/00add4
peakuui
48
. bubmnorexa LHOK
12 | Xumuueckue CBOMCTBa 1

https://m.edsoo.ru/00add5



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

KHUCJIOT U OCHOBaHUI B
CBETE MpeACTaBIECHUIN 00
ANEKTPOJIMTUYECKOM
JUCCOLAlIN

XUMHYECKUE CBOMCTBA
COJIEH B CBETE

bubmoreka [IOK

13 | mnpexacrasieHuit 06 https://m.edsoo.ru/00add8
ANEKTPOJIUTUYECKOM b2
JTUCCOITUAITIN
0 bubmorexa IIOK
OHSITHE O THIPOJIN3E
14 5 https://m.edsoo.ru/00add9
coJei
d4
OGoGenue i bubmoreka IIOK
15 . https://m.edsoo.ru/00addd
CUCTEMaTH3aIMsI 3HAHUHT 12
[TpakTuueckast pabora Ne
bubmoreka IIOK
1. «Pemenue
16 https://m.edsoo.ru/00addb
AKCIIEPUMEHTAIIbHBIX fa
3a1a49» o
KonTpoawsHas padora Ne2
o TeMe
bubanoreka [IOK
«DNEeKTPOTUTHYECCKAS
17 https://m.edsoo.ru/00adde
JTUCCOITHAITHS. 0
XHUMHUYECKHE PEAKIINH B _
pacTBopax»
18 OO1as xapakTepucTHKa bubmuoteka [IOK

raJlIor€HOB. XMMHYECKHUE

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



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

CBOICTBA Ha IPUMEPE
xJiopa

Xnopooaopoa. ConsHast

KHCJI0Ta, XUMHNYCCKUC BH6HHOTeKa HOK
19 CBOCTEA. HOTVICHIe https://m.edsoo.ru/00adel
9 }r[-I b 0_4
IIpUMEHEHNE
[IpaxTnueckas padota Ne Bt oK
2 o Teme «llonmydenne nbmmorexa I
20 COSHOMN KHCTOTEL https://m.edsoo.ru/00ade3
. 48
M3ydeHue e€ CBOWCTBY»
Brraucinenus no Buts OK
ypaBHeHI/ISIM XUMHUYCCKHUX MOIHOTCKA H
21 PeaKIHI, eCITH OHH 13 https://m.edsoo.ru/00ade4
’ 88
peareHTOB J1aH B U30BITKE _
OO6mrast XapakTepUCTHKA bubmorexa OK
22 SeMeHTOB VIA-IDOVIIIEL https://m.edsoo.ru/00ade6
pyn 4a
AnnoTpOonHbIE
MOJIU(DUKALIAN CEPBI.
Haxoxnaenue cepsl u e bubmrorexa HOK
23 COCHEHME B IHpOZE https://m.edsoo.ru/00ade6
) 4a
XuMHYeCKHEe CBOMCTBA —
cepbl
CepoBoiopo, cTpoeHue, bu6muoreka IIOK
24 | ¢dusnueckue u https://m.edsoo.ru/00ade8

XHMHUYECKHE CBOMCTRA

02



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

Oxcuapl cepol. CepHas
KHCII0Ta, (PU3HYECKHE U

bubmoreka [IOK

25 . https://m.edsoo.ru/00adea
XHUMHYECKHE CBOWCTBA, 08
MIPUMCHCHHE
XHAMHUYECKUE PEAKLIHUH,
JeKaIe B OCHOBE
MIPOMBIIIIIICHHOTO
croco6a Mmoxy4eHus bubmmorexa [IOK
26 | cepHOI KHCIIOTHI https://m.edsoo.ru/00adec
XuMHUUeCcKoe 8a
3arps3HeHue
OKPYKAIOIIEN CPEIbI
COETMHEHUSIMH CEpBI
Brrunciienne MaccoBoii bubmuoreka [{JOK
27 | nmonu BBIXOAA MPOIYKTA https://m.edsoo.ru/00adec
peaKuuu 8a
OO01as xapakTepucTHKa
3IEMEHTOB V A-Tpymnibl. bubmmoreka [IOK
28 | AB3or, pactipoCTpaHEHHE B https://m.edsoo.ru/00adee
npupojie, GU3nYEecKue u a6
XMUMHYECKHUE CBOMCTBA
AmMMuak, ero
(buznveckue u bubmuoteka [IOK
29 | XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf0
MOJTyYCHUE 04
MIPUMEHEHHE
30 | IIpakruyeckas pabora Ne bubnmmoreka [IOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

3 no Teme «llomyuenue

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

aMMHaKa, U3ydeHHe ero 80
CBOMCTB»
A3oTHas KucjoTa, e bub6moreka [IOK

31 | ¢usuueckue u https://m.edsoo.ru/00adf3
XUMHUYECKHE CBOUCTBA 06
Hcnons3oBanue
HUTPATOB U COJIEU
aMMOHHS B KQUueCTBE
MEHEDATEEBIX bubmoreka IIOK
32 yoGperuit, Xumueckoe https://m.edsoo.ru/00adf5
’ 18
3arpsi3HEHNE T
OKPYKaIOIIEN CpeIbl
COCTMHCHUSIMU a30Ta
docdop. Oxcup
dochopa (V) u
dhocdopHas kuciora, bubmorexa TIOK
33 P https://m.edsoo.ru/00adf6
8a
XUMUYECKHUE CBOMCTRBA, —
MOJTy4CHHUE
Hcnons3oBanue
(dbocdaroB B KauecTBe
MHHEpATbHbIX bubanoreka [IOK
34 yHOGpenuii. 3arpasenye https://m.edsoo.ru/00adfc
’ 20
MIPUPOJIHOM CpeIb _
docharamu
35 | Vrmmepon, bu6muoreka IIOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

pacnpocTpaHeHHE B
npupoze, Gu3nIecKue u
XUMHUYECKHAE CBOMCTBA

https://m.edsoo.ru/00adfd
9c

Oxcuapl yrepona, ux
¢busnveckne n
XUMHUYECKHAE CBOMCTBA.

bubmoreka [IOK

36 https://m.edsoo.ru/00adfe
DKOJIOTUYECKUE be
MPOoOIEMBI, CBSI3aHHBIE C o
okcuioM yriepona (IV)
.. bubmorexa IIOK
VYronbHas KUCIOTa U €€
37 https://m.edsoo.ru/00ae00
CoJu
6¢
[TpakTrueckas pabota Ne
4 no teme "lloyuenue bubmuoreka [JOK
38 | yrekucioro rasa. https://m.edsoo.ru/00ae02
KadecTBeHHas peakius Te
Ha KapOoHar-uoH"
[TepBoHauanbHbIe
MOHATHUS 00 bubmnoreka [IOK
39 | opraHmYecKux https://m.edsoo.ru/00ae05
BEIllECTBaX KaK O 4e
COCIMHEHUSX yIepoaa
KpeMuuil 1 ero bubanoreka [IOK
40 P https://m.edsoo.ru/00ae08
COEIMHEHUS
Oa
41 IIpaktuueckas padora Ne bubnmmoreka [IOK

5. Pemrenune

https://m.edso0.ru/00ae0b



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

3KCIIEPUMEHTAIBHBIX
3aJ1a4 1o TeMe
«BaxkHennne HeMeTaJlIbl
1 UX COCTUHCHUSY

Konrponbhas padora Ne3
o TeMe «Baxuelinine

bubmoreka [IOK

42 https://m.edso0.ru/00ae0e
HEMETAIUIBI U UX 18
COCIIMHECHUS T
OO01as xapakTepucTHKa
XUMHAYECKHUX NIEMEHTOB
— METaJUIOB.
bubmoreka IIOK
MeTtaninueckas CBI3b U
43 https://m.edso0.ru/00ae10
MeETaJUTHYECKast 36
KpUCTaJUINYECKast o
pemérka. Puzn4yeckue
CBOMCTBa METAJJIOB
XUMHUYECKHUE CBOMICTBA
bubmoreka [IOK
METAJUIOB.
44 . https://m.edsoo.ru/00aell
DIEKTPOXUMHUUECKHUI PsIJT 56
HaIpsHKCHUH METaIOB _
O01me crocoobl
MOJIy4EHUS] METAILIOB.
CmutaBel. Beruucienust no bubanoreka [IOK
45 | ypaBHEHUSM XMMHUYECKHX https://m.edsoo.ru/00aell

peaKIui, eciau OAUH U3
pEeareHTOB COAECPKUT
puMecH

56
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[TonsATHE O KOpPPO3UKN

bubmorexa IIOK

46 https://m.edso00.ru/00ael12
METAJLIOB
78
bu6moreka [IOK
47 | IllenouyHnble MeTaUIBI https://m.edsoo.ru/00ael4
b2
OKCHUIBI U THIAPOKCUIBI Bubmiorexa HOK
48 P https://m.edso0.ru/00ae14
HanI/ISI " KaJIusid
b2
[[lerouyHO3EMENBHBIE bubmuorexa [JOK
49 | wmerayuIbl — KaJbIHN U https://m.edso0.ru/00ael5
MarHum e8
. bubmoreka IIOK
Baxueiinue coenuHeHNA
50 https://m.edsoo.ru/00ael5
KaJIbIIUA
e8
51 O060011eHnEe U
cUCTEMATU3aIs 3HAHUN
N bubmnoreka [IOK
JKéctrocTh BOABI U
52 N https://m.edso0.ru/00ael8
crocoObl € ycTpaHeHUs 36
[TpakTuueckas padora Ne
s bu6muoreka IIOK
6 o teme "JKEcTKOCTH
53 . https://m.edsoo.ru/00aela
BOJIBI U METOBI €6 o8
ycTpaHeHus" o
bu6muoreka IIOK
54 | Amomununii https://m.edsoo.ru/00aelc

64
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AmdoTepHbIe CBOMCTBA

bubmorexa IIOK

55 OKCHIA T FHLADOKCHIA https://m.edsoo.ru/00aelc
it Aap bt 64
bubmoreka [IOK
56 | Keneso https://m.edsoo.ru/00aeld
86
OKcubl, THAPOKCUIBI U bubmmorexa [IOK
57 | comm xene3a (II) u https://m.edsoo.ru/00ae35
xenesa (117) e
58 O0600mIeHne 1
CHUCTEMATH3ALMA 3HAHUN
[IpaxTuueckas padota Ne
7. Pemenue Eufs OK
AKCIIEPUMEHTAITbHBIX nomioTexa L
59 Sa7a4 110 TeMe https://m.edso0.ru/00ae3d
€8
«Baxxueime MeTaJuIbl U *
HUX COEIUHEHUI
Brruucnenuns o
YpaBHEHUSM XUMUYECKHUX
peaKIui, eCiIu O1H U3 Bt OK
peareHTOB JIaH B U30BITKE ubmuorexa 11
60 11 COACPAKHT IpIMECH https://m.edsoo.ru/00ael7
) 50
Brrauciennsa MmaccoBoi _
JIOJIM BBIXO/1a MIPOAYKTa
peakuuu
O06006111EHNE U
61 m

CHCTeMaTHu3alMs 3HaHUH



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

Konrponshas padora Ned
mo Teme «Baxuewnine

62 1
METaJJIbI U UX
COCTMHCHUS
BemectBa u marepuansi B bubnmnorexa [IOK

63 | MOBCEIHEBHOM KHU3HHU 1 https://m.edsoo.ru/00ae3f
qeJIoBeKa 50
XUMHUYECKOE bubmoreka [IOK

64 | 3arps3HeHUC 1 https://m.edsoo.ru/00ae4?2
OKPYXKaIOIIEH CpejIbl 70
Ponp xumum B penieHUH bubmorexa [OK

65 P 1 https://m.edsoo.ru/00ae42
AKOJIOTHYECKUX MPOOIeM 70
Pe3epBHbIit ypok. bubmmoreka [{JOK

66 | OO6oOmenue u 1 https://m.edsoo.ru/00ae0d
CHCTEMAaTU3alus 3HAHUI 0a
Pe3epBHbIil ypoK. bubmmoreka [IOK

67 | OO6oOmenue u 1 https://m.edsoo.ru/00adb3
CHUCTEMAaTH3allus 3HAHUH 3c
Pe3epBHbIil ypok. bubanoreka [IOK

68 | OO6oOmeHue u 1 https://m.edsoo.ru/00ad9c
CHUCTEeMAaTH3allus 3HAHUH b2

OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM

OBPA3OBATEJIbHOH ITPOTI' PAMMBbI

8 KUIACC

Kon
nposepsie
MOTI'0
pe3yiabrar
a

IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOECHHS
OCHOBHOI1 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 0011€r0
o0pa3zoBaHus

IIo Teme: «HepBOHa'-IaJ'IBHI)Ie XUMHWYECKUEC ITOHATUS)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSTHI: aToM,
MOJIEKYJIa, XUMHUYECKHUI AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOIHAS ¥ HEOTHOPOIHAS ), BAJICHTHOCT,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJsSpHash macca, KOJIMYeCTBO
BEI[ECTBA, MOJIb, MOJIIpHAsI Macca, MaccoBas J0Jsl XUMUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJSIPHBI 00BEM, XUMHUYECKas
peakuus, Kinaccu(uKalus peaklUuid: peakluu COCAUHEHUS,
peakLuy Pa3JIoKEHUs, PeaKuu 3aMelleHus, peakuun oOMeHa,
9K30- M DJHJIOTEPMHUYECKHE pEakluu, TeIuioBoil 3ddekr
peakluu, pacTBOp, MaccoBasi [JOJsi BellecTBa (MPOLICHTHAs
KOHIIEHTpAIHsl) B pacTBOpE

1.2

WUIIOCTPUPOBAaTh  B3aHMOCBSI3b ~ OCHOBHBIX  XMMHYECKHX
NOHATUN W NPUMEHATH 3TU NOHATHUS IIPU ONKUCAHUM BEIIECTB U
WX TPEBpaILCHUI

1.3

UCIIONB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBICHUS
(hopMyI BelIecTB U ypaBHEHUN XUMUYECKUX PEAKIIMiA

1.4

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHECHHMS MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO Y4Y€HHs, 3aKOHa
ABorajapo

1.5

ONpCaACIIATL BaJICHTHOCTH A4ATOMOB DJJICMCHTOB B 6I/IHapHBIX
COCAUMHCHUAX

1.6

KJIacCU(UIMPOBATh XMMUYECKHE PEeaKLUu (IO YUCITY U COCTaBY
y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEMJIOBOMY 3D HEKTY)

1.7

BBIYUCIISIT OTHOCHUTCIIBHYHO MOJICKYJISIDHYIO W MOJISIDHYIO




MacCChI BEHICCTB

1.8

BBIYMCIIATh MACCOBYIO JIOJNIO XHUMHUCCKOIO DJJIEMEHTa IO
dbopMmyrie coeMHeHNS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC METOAbI IIO3HAHUA -
Ha6JHOI[eHI/IC, HU3MCPCHUC, MOACIIUPOBAHHEC, SKCIICPUMECHT

(peayibHBIN U MBICTICHHBIN )

[Io Teme: «BaxHedmme NPEICTaBUTENM HEOPraHWYECKUX
BELIECTB)

2.1

PaCKpbBIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX TTOHATHH: OKCH[,

KucCji0Ta, OCHOBAaHHE, COJIb

2.2

ONpCaACIAThE MNPUHAMIC)KHOCTh BCUIECCTB K OHpelIeHéHHOMy
KJIacCy COeIMHEHUH N0 (opmyrnam

2.3

KJIacCU(PHUITMPOBATh HEOPTAHUYECKHE BEIISCTBA

24

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBONCTBA
BEIIECTB  PAa3IUYHBIX KJIAccoB, TMOATBEpKJas OINHCAaHUE
IpUMEpPAMHU  MOJIEKYISIDHBIX YPAaBHEHHM COOTBETCTBYIOILHX
XUMHUYECKUX PEAKIUM

2.5

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKaHUs
XMUMHUYECKHUX TPEBPAIICHHUM B Pa3IMUHBIX YCIOBHIX

2.6

ClIe/IoBaTh IpaBWJIaM IMOJh30BAHUS XUMUYECKOW TIOCYIOW H
1abopaTopHBIM 000PYIOBaHUEM, & TAKXKE MTPABHIIaM OOpaIleHUs
C BCIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMH IO
BBITOJIHEHUIO ~ JIA0OPATOPHBIX ~ XMMUYECKHX  OMBITOB IO
MOJIYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEHIECTB (BOJOpOIA U
KUCJIOPOJia), TPHUIOTOBJICHUIO PACTBOPOB C  OMNPEACIEHHOM
MacCOBOM JI0JIei pPAcTBOPEHHOTO BEIIECTBA, IUIAHHPOBATH U
NPOBOJUTh XUMHYECKUE OSKCIEPUMEHTBI T10 PACIO3HABAHHIO
pacTBOPOB IIENOYEH M KHUCIOT C TOMOIIBK HWHIUKATOPOB
(;makmyc, GpeHondTanenH, METHIOPAHXK U JPYTUe)

2.7

ITPOBOAUTH paC‘{éTBI 10 YpaBHCHUIO XHMHYECKOHN peaKknun

[To teme: «llepuomnueckuii 3axkoH u Ilepuoguueckas cucrema
xumudeckux 3eMeHToB Jl. . MenneneeBa. CTpoeHHe aTOMOB.
XumMuueckas CBSI3b. OKHCIUTEIIBHO-BOCCTAaHOBUTEILHBIE
peakuum

3.1

PACKPBIBATL CMBICJI OCHOBHBIX XHUMHUUYCCKHUX MOHSITHM: AAPO




aToMa, 3JIEKTPOHHBINA CIIOM aToma, aToMHasi opOuTalb, paanyc
aroMma, XUMHNUYCCKas CBA3b, noJjigpHas n HCIIOJIsIpHAaA
KOBAJIGHTHAs! CBS3b, AJIEKTPOOTPULIATENIBHOCTh, MOHHAs CBS3b,

HOH, KaTUOH, aHUOH, CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IHI/IpOBaTI) XUMHNUYECCKHUEC 2JICMCHTBI

3.3

ONMCHIBATH M XapakTepu3oBaTb  TaOIMuHylO  Qopmy
[leproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB: pa3inyaTrh
MOHATHS «IlaBHas noarpynna (Arpynma)» u  «mnoOouHas
noarpynmna (brpynmna)y, «manbie» u «00abIINE» TEPUOIbI

3.4

packpsiBaTh cmbici [lepuoandeckoro 3akoHa [I.M. Menaeneena:
ACMOHCTPUPOBATE TMOHHUMAHUC nepnozmqecxoﬁ 3aBUCHUMOCTHU
CBOMCTB XHMHYECKHX DJIEMEHTOB OT HX MOJOXEHHUA B

[Iepnoanueckoit cucreme

3.5

COOTHOCUTH OOO3HAYEHHs, KOTOPhIE HMEIOTCS B TabmuIe
«Ilepnonnueckas cucrteMa XuMHUYeCcKHX diemeHToB .M.
MengeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XHMHYECKHUX AJIEMEHTOB (COCTaB M 3apsj sjpa, ooIee
YHUCIIO 3JIEKTPOHOB U pAaCIpelesieHne UX IO AIEeKTPOHHBIM
CJIOSIM)

3.6

ONpCaAcCiIATL CTCIICHb OKHCICHHUA JJIEMCHTOB B 6I/IHapHI>IX
COCAMHECHUAX

3.7

OIIPCACIIATE BU/ XUMHYECKOH CBSA3H (KOBaJ'IeHTHaﬂ n I/IOHHaH) B
HEOPraHN4€CKUX COCANHCHUAX

9 KUIACC

Kon
npoBepsieM
oro
pe3yJibTara

IIpoBepsiemble nMpeIMeTHBIE Pe3YJIbTATHI 0CBOECHHUS
OCHOBHO¥ 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O
001rero oopasoBanmsi

1

IIo Teme: «BeliecTBO U XUMHYECKas pCaKkuus»

1.1

pacCKpbIBaTb  CMBICII OCHOBHBIX XHUMHUYCCKHUX MIOHSATHUM:
pacTBOp, SJICKTPOJIUTBI, HEIJICKTPOJIIUTBI, 3JICKTPOJIUTHYICCKAA
aucconuanuda, peakuuu HOHHOIO O6MCHa, KaTrajaui3aTrop,
XHUMHUYCECKOC PaBHOBECHUC, O6paTI/IMBIe 151 HCO6paTI/IMLIe
pCaKknuu, OKHCIIUTCIbHOBOCCTAHOBUTCIIBHBIC pcaknuu,
OKHCIINTECIIb, BOCCTAaHOBHUTCIIb, OKUCICHUC U BOCCTAHOBJICHHC,




AJIOTPOTIHS, aM(pOTEepPHOCTD, XUMUYECKast CBAI3b
(KoBaJIeHTHAsl, MOHHAs, METAIMYECKasl), KPUCTAIMYECKas
peméTKa, CriaBbl, CKOPOCTh XUMUUYECKON peakiuu

1.2

HWIITIOCTPpUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX
MMOHATHH U IMPUMCHATH 3THU IOHATHUA IIPHU OINMMCAHUH BCUICCTB

Y WX NIPEBPALLECHUN

1.3

COCTaBIISITb YPAaBHEHUS AJICEKTPOIUTHUYECCKOU TUCCOIMAIIUN
KUCJIOT, IIEJI0Yed W COJIEM, TOJHBIE W COKpAIIEHHBIE
ypaBHEHUS PEaKIMii HOHHOTO 0OMeHa

1.4

PacCKpbeIBaTb CYIIHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peakiuii TIOCPEJCTBOM COCTABJICHHUS SJIEKTPOHHOrO OaliaHca

ATUX pPeaKIuu

1.5

MIPOBOJIUTH PACUETHI 0 YPABHEHUIO XMMUYECKON peaKuu

ITo temam: «HemeTannael m UX coenuHEHHUS» M «MeTamisl U

UX COCIUHCHU

2.1

XapakTepu3oBaTh (ONMUCHIBaTh) oOmMe U crenupuiyecKue
XMMUYECKHE CBONCTBA IPOCTBIX M CIOXKHBIX BEIIECTB,
MOATBEPXKasi ONMCAHUWE MpPUMEpPAMU  MOJIEKYISAPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOMIMX XUMHUUECKUX PEaKIMH

2.2

COCTaBIISAITb ~ YpaBHEHHUS  PEaKIHi,  MOJATBEPKIAIONINX
CyIIECTBOBAaHME TEHETHUYECKOW CBS3M MEXKIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB

2.3

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTpOEHHUS, BO3MOXKHOCTH MPOTEKaHUS XUMHYECKHUX
IPEBpAIICHHUH B pa3IMYHbIX YCIOBHIX

2.4

CJIEZIOBAaTh MpPaBUJIaM I0JIb30BAHUS XUMUYECKOH MOCYyAOH M
nabopatopHeiM  OOOpyIOBaHUEM, a TaKke [paBUIaM
oOpallleHus ¢ BEUIECTBAMH B COOTBETCTBUH C MHCTPYKLUSAMHU
M0 BBIMOJTHEHHUIO J1a0OPATOPHBIX XWMUYECKUX OIBITOB IIO
MOJYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHaKa
U YIJIEKUCIIOTO Ta3a)

2.5

IOPOBOJUTh  PEAKLMH, TOATBEPKAAIOLINE  KaueCTBEHHBIN
COCTaB pa3IMYHBIX BELIECTB: PACIO3HABATh ONBITHBIM ITYTEM
xjJopua-, Opomuna, wuomua, KapOoHat, ¢ocdar, CHUIIHKAT,
cynbdar, TUIAPOKCUIUOHBI, KAaTHOHBl aMMOHHSA, HOHBI
U3y4eHHBIX  METaJUIOB, IPHUCYTCTBYIOUIME B  BOJHBIX
pacTBOpax HEOPraHMYECKUX BELIECTB




[To Teme: «XuMus U OKpyKaroLas cpeaa»

pacKpbIBaTh CMBICH OCHOBHBIX XUMHUYeCKuX noHstui: [TJIK

31 BEIIECTBA; KOPPO3US METAILIIOB
HpI/IMeHﬂTI) OCHOBHBIC OHepaHI/II/I MBICHHTGHBHOﬁ
NESITeTPHOCTH — aHAJIU3 U CHUHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMATU3alMIO, BBISIBJICHUC HpI/I‘-II/IHHO-CJICIICTBCHHBIX
3.2 CBA3€M — U1 U3YYEHMs CBOWMCTB BEIIECTB M XUMHUYECKHX

peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCETOIbI IIO3HaHUA —
Ha6J'IIOI[eHI/IC, HU3MCPCHUC, MOACIUPOBAHHUEC, OKCIICPUMCHT

(peasIbHBIN U MBICTICHHBIN )




HPOBEPAEMBIE JIEMEHTBI COAEP/KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUC ITOHATUA

1.1

[Ipenmer xumun. Ponb XuMHUM B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME
Hayk. Tema wu BemectBa. @Du3NUeCcKHe CBOWCTBA BEIIECTB.
ArperaTtHoe COCTOSIHUE BEILIECTB

1.2

ITonsarue o METOAax IO3HAaHUA B XUMMHHU. Ywucteie BCIICCTBA U CMCCH.

CriocoObI pazneneHus cMecei

1.3

ATOMBI W MOJEKYJAbl. XHMHUYECKHE 3JeMeHThl. CHMBOJIBI
XUMHUYECKUX AIeMEHTOB. [IpocThie M CIOXKHBIE BelecTBa. ATOMHO-

MOJIEKYJISIPHOE yYEHUE

1.4

Xumuyeckass  ¢opmyna. BaleHTHOCTP  aTOMOB  XMMHYECKHX
AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BemecTB. OTHOCHUTENbHAsS
atoMHasg macca. OTHOCUTENbHAs MOJIEKYJsApHas Macca. MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COECAUHEHUN

1.5

KonuuectBo BemectBa. Monb. MosspHas Macca. B3aumocBsizb
KOJTMYECTBAa, MAacChl W YHCIA CTPYKTYPHBIX €IWHHUI[ BEIIECTBa.
Pacuérel no hopmynaM XUMHYECKUX COSTUHEHUI

1.6

dusndeckue W XMMUYECKHE SIBICHUS. XUMHUYECKash peakius u ef
NpPU3HAKA. 3aKOH COXPaHEHHWs MacChl BeEHIECTB. XHMHYECKHE
ypaBHeHus. Knaccupukaryss XUMHUYECKUX pEakiuil (COCqMHEHUS,
paslioKeHHsI, 3aMeIIeHUs, 0OMEHa)

1.7

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOH, C
npaBujaMyd pabOThl B Ja0OpaTOpuud M TpUEMaMH OOpalieHus C
nabopaTopHbIM 000PYAOBaHUEM, U3yYEHHE U OMHCAaHUE (PU3MUECKUX
CBOMCTB 00OpasloB HEOPraHWYECKHX  BEIIECTB, HAOIIOICHUE
¢u3nyeckux (TUIaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B
CTYIIKE, KUTIEHHE M KOHACHCAIUS BOJABI) M XHUMHUYECKUX (TOpEeHHE
CBEUH, IPOKAIMBAHUE MEIHOMU MPOBOJIOKHU, B3aUMOJECHCTBUE MeJa C
KUCJIOTOW) sBJICHUN, HAONIOJeHWEe ¢ ONHCAaHWE MPHU3HAKOB
OpOTEeKaHUs  XUMHYECKHX  peakuuid  (pa3joxeHue  caxapa,
B3aMMOJICMCTBHE CEPHON KHUCIIOTHI C XJIOPUIOM Oapwisi, pa3jioxkKeHue
ruapokcuna menu(Il) mpu HarpeBaHuu, B3aMMOJACHCTBHE JKeje3a C
pactBopom coiu Menu(Il), n3yuenne cnocoGoB pasneneHus: cmecei




(c mOMOIIBI0 MarHuTa, GUIBTPOBAHUE, BBHITIAPUBAHUE, AUCTUIUISALINS,
xpomarorpadusi), TPOBEICHHWE OYUCTKA IOBAPEHHOW  COJH,
HAOMIONEHWE ¥ ONHCAHWE pEe3yJbTarOB TPOBEICHUS  OIBITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MAacChl, CO3JaHHE MOJETei
MOJIEKYJ (I1apOCTEPKHEBBIX)

Baxwueline npecTaBuTeNId HEOPraHNYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bosayxa. Kuciopon — anemeHT u
npocToe BemecTBo. Haxoxkaenue kucmopoaa B mpupo/ie, Gu3nyeckue
U XMMHYECKUe cBoicTBa (peakuuu ropenns). Oxcuasl. [IprMenenune
kuciaoposa. CrocoObl MOJydyeHUs KUCIopoja B J1adopaTopuu H
npomelnieHHocTd. KpyroBopor kucinopoga B mnpupoae. O3oH —
JIIOTPOTHAsI MOAU(DUKALIMS KUCIIOPOIa

2.2

TennoBolt >ddexr xuMHuecko peakuuu, TEPMOXUMHUYECKHE
ypaBHEHHS, 3K30- U DHIOTEPMHUYECKHE peaKiuu. TOITUIMBO: yroib U
MeTaH. 3arps3HeHHe BO3yXa, YCHUJIEHHE MapHUKOBOro sddekra,
pas3pylIeHre 030HOBOTO CJIOS

2.3

Bonopon — snemeHT M mpoctoe BemiectBo. HaxoxkzneHue Bomopoaa B
npupoe, pu3ndeckue U XMMUYECKHUEe CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nosydeHusi. Kuciotsl u conmu

2.4

MounsipHbIit 00bEM ra30B. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

dusznueckue cBOMCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpBL.
Haceiliennple ¥ HEHACBIIEHHBIE  pacTBOpHL.  PacTBOpuMOCTb
BEIECTB B Bojie. MaccoBas 10Jis BELIECTBAa B pacTBOpe. XUMUUYECKUE
cBoiicTBa Boabl. OcHOBaHUS. Ponb pacTBOpOB B MPUPOAE U B HKU3ZHU
yenoBeka. KpyroBopoT Bojbl B mpupojie. 3arps3HEHHE MPUPOIHBIX
BoJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJ

2.6

Kiaccudukanus HEOPTraHUYECKUX COeNMHEHU. OKCHUIBL.
Kiaccudukanus OKCHJIOB: coseoOpasyroue (ocHOBHBIE,
KUCJIOTHBIE, aM(oTepHble) U HeconeoOpasyromue. HomeHknarypa
okcuoB. dus3nyueckre U XUMHUYECKHe CBOMCTBA OkcuIoB. [lomyuenue
OKCHIIOB

2.7

OcnoBanus. Knaccudukarus ocHoOBaHUH: IEI0YM U HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBanuil. dusnyeckue U XUMHYECKUE
cBoMcTBa OcHOBaHuM. [losrydeHne ocHOBaHMI

2.8

Kucnorsl. Knaccupukanms  kucnor. HomeHwkiaTypa — KHCIOT.
dusnueckue M XUMHUYECKHE CBOWCTBA KHUCIOT. Psgn akTuBHOCTH
MeraioB H.H. bekerosa. [lonyuenue kucior

2.9

Comu. Homenknarypa coneil. @u3ndeckue U XMMUYECKHUE CBOMCTBA




coseit. [Tonyuenue coneu

2.10

I'enernueckas cBI3b MCXKAY KiIaCCaMU HCOPraHMYCCKUX COCI[I/IHCHI/Iﬁ
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XHUMHUYECKUI JKCIICPUMEHT: Ka4eCTBEHHOE OIIpe/eiIeHUe
COJIEp’KaHUsl KHUCIIOpOAa B BO3JyXe, IOJydeHHe, coOupaHue,
pacrio3HaBaHHE€ ¥ U3yYCHHE CBOWCTB KHCJIOPOJa, HaOIIOACHUE
BBaHMOHeﬁCTBHH BCUICCTB C KUCIIOPOAOM M YCIOBHA BO3HUKHOBCHUSA
U TIpeKpamieHus ropeHus (TMokapa), O3HAKOMIICHHE C oOpaslamu
OKCHJIOB U OIIMCaHHWE MX CBOWCTB, IMOJlydeHUE, COOUpaHue,
pacro3HaBaHME M  HW3YYEHHE CBOMCTB Bojaopoja (TOpeHue),
B3aumojeiicteue Bogopoga c¢ okcugoM Menu(Il)  (Bo3moxkHO
WCIIOIB30BaHNE BUJIEOMATEPUAJIOB), HAOMIONEHUE 00pa3IlOB BEIIECTB
KOJIM4EeCTBOM 1 Moub, HcCclenoBaHUE OCOOEHHOCTEH pacTBOpPEHUs
BEILECTB C Pa3INYHOW PacTBOPUMOCTbHIO, PUTOTOBJIEHUE PACTBOPOB
C ONpEeAeNEHHOM MAacCOBOM JOJIeM pPacTBOPEHHOIO BENIECTBA,
B3aUMOJICIICTBHE BOABI C MeTaUlaMH (HaTpueM U KaJbIHEM)
(BO3MOXKHO  HCHOJb30BaHUE  BUIEOMATEpUANOB), OMNpEIeNeHUE
pacTBOpOB KHUCJIOT M IIEJOYe C TMOMOIIbI0 HMHAWKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX
KJIacCOB, HAOMIONEHHWE W3MEHEHHUS OKpacKU HHJIUKAaTOpOB B
pacTBopax KUCJIOT U IEJIOoYel, M3ydeHHe B3auMOJACUCTBUS OKCHIA
menu(Il) ¢ pacTBOpoM cepHOU KHCIOTHI, KHUCJIOT C METaJJIaMU,
peakuuii HEeWTpaau3alyu, MOJTYyYEHHE HEPAaCTBOPUMBIX OCHOBAHMHIA,
BBITECHEHHE OJIHOTO METajula JPYTUM W3 pacTBOpa COJH, pElIeHHE
SKCHEPUMEHTAJbHBIX 3aJad 1o TeMe «BaxHneimme Kiaccsl
HEOPraHUYECKUX COCAUHEHUI»

[Tepunoanueckuii 3akoH u [leprognueckas cucTeMa XUMHYECKUX
anemenToB J[.M. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKast
cBs13b. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH

3.1

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XHUMHUYCCKHUX  JJICMCHTOB.
ITonsaTue (¢} rpynmax CXOJHBIX OJICMCHTOB (H_IGJ'IO‘IHBIe n
M CJIOYHO3CMCIIBHBIC MCTaJlJIbI, TraJIOICHBI, HHCPTHBIC raSLI).
:‘)HeMeHTLI, KOTOPBIC O6p213y}OT an)OTepHBIC OKCHJbI U THAPOKCHUABI

3.2

Ilepnonnueckunn 3axkoH. Ilepuonmueckas cucreMa XHUMHYECKHX
DJIEMEHTOB JN. Menpeneesa. Kopotkonepuoanas 51
JnMHHONIepuotHast Gopmel [leproandeckoil CUCTEMBl XUMHUYECKUX
anemenToB JI.MA. Menzeneesa. Ilepuoael u rpynmnbsl. Pusndeckuit
CMBICJI IIOPSIKOBOIO HOMEPA, HOMEPOB MEPHOJIA U IPYIIIILI JIIEMEHTA

3.3

CTpOeHI/Ie atromMoB. CocTaB aTOMHBIX AACP. H3oTonEL 3J'ICKTpOHLI.




CrpoeHHe 3JEKTPOHHBIX 000JI0Y€K aTOMOB MEPBHIX 20 XUMHUYECKUX
anemeHtoB  Ilepuonmueckoit  cucrembr .M.  Menneneesa.
XapakTepucTUKa XHMUYECKOIO BJIEMEHTA I0 €ro IMOJOKEHHUIO B
IIepnonnueckont cucreme J1.11. Menneneesa

3.4

3aKOHOMEPHOCTH  W3MEHEHMs  pajuyca aTOMOB  XMMHUYECKHX
AJIEMEHTOB, METAJIMYECKMX M HEMETaNIMYECKUX CBOMCTB IO
rpynnaM u nepuojgaM. 3HadeHue Ilepuoguueckoro 3akoHa u
[leproanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB Uil pa3BUTHUS

Hayku u npaktuku. .M. MenzaeneeB — y4€HbI U TpaKJaHUH

3.5

Xumnueckasi cBsi3b. KoBasieHTHas (TOJIsIpHAsI M HETIOJSIpHAs) CBS3b.

SHGKTPOOTPI/IIIaTeJ'IBHOCTI) XUMHUYECKHX 3JIeMeHTOB. MloHHAas CBI3b

3.6

Crenienp oxucneHus. OKUCTUTEIHLHOBOCCTAHOBUTEIIBHBIC PEAKIUU.
[Ipomecchl  OkuCieHWsT ¥ BOCCTaHOBICHHs. OKHCIHTENTH U

BOCCTaAaHOBUTCIIN

3.7

XUMHUYECKUN IKCIIEPUMEHT: M3ydeHHUE 0Opa3IOB BEIIECTB METAIJIOB
U HEMETAJUIOB, B3aWMOJICHCTBUE THUIIPOKCH]IA IIMHKA C PAacTBOpaMu
KUCIOT M IIEJOYeH, TMPOBEJECHUE OMbITOB, WUIIOCTPUPYIOIIUX
MPUMEPBI  OKUCIUTEIHHO-BOCCTAHOBUTENILHBIX peakiuii (TopeHwue,
peaKIuu Pa3IoKeHUs, COCTUHECHHUS )

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COMEPKAHUS

BeH_[eCTBO U XUMHUYCCKasd pCaKmus. HOBTOpeHI/Ie

1.1

Hepnom/lqecm/lﬁ 3aKOH. HepI/IOI[I/I‘IeCKaH CHUCTEMa XHMHYCCKHX
3JICMCHTOB HI/I MeHnpeneeBa. CTpOGHI/Ie aTOMOB. BaKOHOMepHOCTI/I B
U3MEHEHUH CBOMCTB XHMMYECKHX DJIEMEHTOB IICPBLIX TpéX
IICpUOA0OB, Kajliud, KaJlblUd U HX COG,I[I/IHCHI/Iﬁ B COOTBCTCTBHHM C
ITOJIOKCHUEM 3JICMCHTOB B HepﬂozmquKoﬁ CUCTCMC U CTPOCHUCM HX
aTOMOB

1.2

CTpOeHI/Ie BCIICCTBA: BU/JbI XHMHYECKOM CBA3U. Tumnsr
KPpUCTAITNINICCKUX peI_HéTOK, 3aBHCUMOCTh CBOMCTB BeEIIECTBA OT
THUIIA KpI/ICTaJIHI/IquKOﬁ peIJ_IéTKI/I U BHJA XHMHYECKON CBS3H.
KJ'IaCCI/I(I)I/IKaL[I/IH U  HOMCHKJIaTypa HCOPraHWYCCKHUX  BCIICCTB
(Me)I(ILYHapOI[HaH n TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIUXCA K PAa3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX COe,I[I/IHeHI/II‘/’I,
TCHCTUYCCKAs CBA3b HCOPraHUYICCKUX BCIICCTB




1.3

Knaccupukanust XUMUYECKHX PEakiuid MO pa3iIMyHbIM IMPH3HAKAM
(mo umcily M cOCTaBy YYacTBYIOUIMX B PEAKIMM BEIIECTB, II0
TeroBoMy 3¢ddexTy, Mo M3MEHEHHIO CTENeHeH OKHCICHHS
XMMHMUYECKUX  JJIEMEHTOB, IO O0OOpaTUMOCTH, IO  YyYacTHIO
KaTaJIn3aTropa). OK30- U SHJAO0TEPMUYECKUE peakuuu,
TEPMOXUMHUYECKHE ypaBHEHHMs. I[IoHATHE O CKOPOCTM XUMHUYECKOU

peaxIuu

1.4

[TonsitTne 00 0OpaTHUMBIX W HEOOPATUMBIX XUMUYECKUX PEaKLHUAX.
[lonsiTHE O TOMOTEHHBIX W TeTeporeHHbIX peakuusax. [lonsTHe o
XMMHUYECKOM paBHOBecuu. DakTopbl, BIUAIOLME HA CKOPOCTh

XUMHYECKON PCaKkrn M MOJIOKCHUC XUMHUUYCCKOTO PaBHOBECHUS

1.5

OKHCANTENEHO-BOCCTAHOBUTENIbHBIE PEAKIINU, AIEKTPOHHBIN OajaHC
OKHUCJIUTEIHHO-BOCCTAHOBUTEILHOM peaKuum. CocraBiieHue
ypaBHeHI/Iﬁ OKHUCIUTCIBbHO-BOCCTAHOBUTCIIHbHBIX peaKHI/II\/’I C

HCIIOJIB30BAHUEM METOJAa SJICKTPOHHOI'O OanaHca

1.6

Teopust  PIEKTPOJIUTHYECKOM  AUCCOUMALMHU.  IDJIEKTPOJIUTHI U
HE3NEKTPOauThl. KaTuoHbl, aHHOHBL. MeXaHu3M JIUCCOUHAIIU
BEIIECTB C pPa3IU4YHBIMH BHJAMHU XHMHYECKOW CBs3U. CTeneHb
muccounanuu. CuibHbIE U cllabdble ANEeKTPOIUTHL. Peakiiuu MOHHOTO
oOMeHa. YcioBUs MPOTEKaHUs peaklnii HOHHOTO OOMeHa, MOJIHBIE U
COKpaIlléHHbIE HMOHHBIE YpaBHEHHUs peakuuil. CBONCTBa KHUCIIOT,
OCHOBAHUU W COJIEH B CBETE MPEICTABICHUNU 00 MEKTPOTUTHUECKOMN
qucconmanuu. KauectBeHHble peakuuu Ha HOHbL [loHsTtne o
TUAPOIU3E COJIEH

1.7

XUMUYECKUH  OKCIEPUMEHT:  O3HAKOMJICHHE C  MOJCISIMH
KPUCTAUNTHICCKUX PEIIETOK HEOPTaHUYECKHUX BEIIECTB — METAJLIOB U
HeMeTauIoB (rpaduTa W anamasa), CIOKHBIX BEIHIECTB (XJIOpUAa
HATpUs); HCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM
peaKkiMu OT BO3ACHUCTBHS Pa3IHUHBIX (AKTOPOB; HCCIICAOBAHHUE
ANEKTPONPOBOJJHOCTH PACTBOPOB BEIIECTB, MPOIECCa JAUCCOIUAIUH
KUCJIOT, Imejodyed ©  coyned  (BO3MOXKHO  HUCIIOJIb30BaHHE
BUICOMATEPUAIIOB);  MPOBEICHHE  OMBITOB,  HMJUIIOCTPHPYIOIIMX
NpU3HAKKW TPOTEKaHWsS peaknuii HOHHOTO oOMeHa (0OpazoBaHUE
ocaZka, BbIJENIEHWE Tra3za, oO0pa3oBaHHWE BOJpBI);  OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX
peakiuii  (TOpeHHe,  peakIMH  PA3IOKEHUs,  COCNUHEHUSs);
pacrio3HaBaHWE  HEOPraHWYEeCKHMX  BEIIECTB  C  IOMOIIBIO
KaueCTBEHHBIX DPEAKIMil Ha WOHBI, PElIEHHE SKCIEPUMEHTATbHBIX
3aa4




Hemeramisl u ux COCINHCHUA

2.1

OO0mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHn okucieHus. CrpoeHue u (u3NUECcKHe
CBOMCTBA IIPOCTHIX BEIIECTB — IAJIOTEHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe xjiopa (B3aUMOJEICTBHE C MeETallaMd, HEMeTallaMHu,
niesioyamu).  XjopoBojopod. ConsiHas — KHUCIOTa, XUMHUYECKHE
CBOMCTBA, IIONydyeHWe, InpumeHeHue. JlelictBue xymopa U
XJIOPOBOJOPOJAa HA OpraHu3M 4YesioBeka. BaxkHeWne XJI0pHuabl U UX
HAaXOKJICHUE B MPUPOEC

2.2

OO6mas xapakrepuctuka sneMeHToB VIA-rpynmel. OcoOGeHHOCTH
CTPOCHHUA aTOMOB, XapPaKTCPHBIC CTCIICHU OKHCIICHUA. CTpOGHI/Ie n
¢u3nueckue CBOWCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA U CEpBHI.
AnnorpornHsle MOAM(PUKAIIMM KUCIOpPOJa M cepbl. XHUMHUYECKUE
cBoiictBa cepel. CepoBojopos, CTpoeHHe, (Qu3nyeckue u
XUMHUYCCKUEC CBOMCTBA. OKCI/I}II)I CEPBL KaK MmpeaACTaBUTEIN
KHCJIOTHBIX OKCHJ/IOB. CepHas[ KHCJIOTa, (1)I/ISI/I‘-I€CKI/IG U XUMHUYECCKUEC
cBoicTBa (00mMe KaKk TPENCTABUTENs  Kjacca KHUCIOT |
cnenuduueckue). XHUMHYECKHE PpEaKIUH, JIeKallkue B OCHOBE
MPOMBIIIIEHHOTO  crmocoba  TMOJIY4YeHHsT  CEpHOM  KHUCJIOTHI
[Ipumenenne. Coi CEpHOWM KHUCIOTHI, KAUECTBEHHAs peakius Ha
cynbdar-uoH. Haxoxxmenue cepbl U €€ COCIUHEHHH B TPHUPOJIC.
XUMHYECKOE 3arpsi3HEHNE OKPYXKAIOUIeH cpebl COeIMHEHUSIMU CEPhI
(KUCIOTHBIE JOXKIM, 3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOObI
€ro MpeAoTBpaILEHUs

2.3

OO6mrass xapakrtepuctuka 31eMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHblE CTENEHH OKHCIeHUs. A30T,
pacnpocTpaHeHue B npupoze, GU3ndecKue U XUMUYECKHUEe CBOMCTBA.
KpyroBopor azora B mnpupoie. Ammuak, ero ¢usnueckue u
XMMHUYECKHE CBOICTBa, MoiydyeHue u npumenenue. Conu aMMOHUSA,
ux ¢usnyeckue HW  XMMHYECKHE CBOICTBAa, NpPUMEHEHHUE.
KauectBennast peakuus Ha HMOHBI aMMOHUS. A30THas KUCIIOTa, €&
noiydyeHue, (QU3NYECKUE U XUMHUYECKHe CBOiicTBa (00Imme Kak
MpeCTaBUTeNs Kiacca KUCIOT U crenuduyeckue). Mcmnons3oBanue
HUTPATOB U COJEe aMMOHHS B KauyeCTBE MHHEPAIbHBIX yIOOpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIIIEeW Cpenbl COEIMHEHHUSIMU
a30Ta (KUCIOTHBIE OXKIH, 3arpsI3HEHNE BO3yXa, TOUBBI U BOJOEMOB)

2.4

®ocdop, amrorpornHsle Moaudpukanuu Gocdopa, Quznueckue u
xumudeckne cporictBa. Okcua pochopa(V) u dgochopnas kucnora,
¢u3nyeckre U XMMUYECKHE CBOWCTBa, monydyeHue. McmnonbzoBanue




¢docdaroB B KaueCTBE MUHEPAIHHBIX yIOOpEHUI

2.5

OOmast xapakrepucTtuka 31eMeHToB [VA-rpynmnbl. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YIIEepos,
QUIOTPONHBIE  MOAM(UKAIIMK, PpPaCHpOCTpAHEHWE B  TMPHUPOJIE,
¢usnueckne W XHMHYECKHE CBOHMCTBa. Ancopbuus. Kpyroeopor
ymepoga B mpupoae. Oxcuabl ymiepona, HX (U3MYECKHE U
XMMHMUYECKHUE CBOMCTBA, NEHCTBUE HA JKUBbIE OPraHU3MBbI, IIOJyYEHHE
U MpPUMEHEHHE. DKOJIOTHYECKHUE MPOOIEeMbl, CBSI3aHHBIE C OKCUIOM
yrnepona(IV); rumore3a 1100aJbHOrO MOTEIUIEHHS — KJIMMATa;
MapHUKOBBIN 3¢ dekt. YronpHasg kuciaora u e€ conu, uX Gu3nYecKue
U XMMHYECKHE CBOMCTBa, NOMydeHHe U npuMeHeHue. KauecTBeHHast
peakuus Ha kapOoHar-uoHbL. Mcnonb3oBaHue kapOOHATOB B OBITY,

MCIUIMHE, ITPOMBIIIJIICHHOCTU U CCJILCKOM XO3SICTBE

2.6

[lepBoHauanbHble TOHATHS OO0 OPraHUYECKHX BEMIECTBAX KaK O
COEMHEHUAX yriepona (MeTaH, 9TaH, STUJICH, aleTHJICH, 3TaHOJ,
TJIUIEPUH, YKCYCHasi KHCIIOTa). X cocTaB M XUMHUYECKOE CTPOEHHE.
[Tonatne o OWOJOTMYECKH BaXXHBIX BEIIECTBAX: JXHpaX, OeKax,
yIJIEBOJAX — U UX POJIM B ’KU3HU YeJoBeKa. MaTepuaibHO€E €AMHCTBO
OPraHMYeCKNX U HEOPTaHMYECKUX COCTMHEHUI

2.7

Kpemuwuii, ero ¢gusnyeckne m XUMUYECKHE CBOMCTBA, MOIYYCHHE H
npumenenne. CoenuHeHHWsT KpemMHUs B mpupome.  OOmme
npeacraBieHus 00 oxkcuae kpemMHus(IV) m KpeMHUEBOW KHCIOTE.
Cunukarsl, ux UCIIOJIb30BaHHE B ObITY, MeIULMHE,
OPOMBILUICHHOCTH.  BaxkHeilline  cTpouTeNbHBIE  MaTepUAJbL:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. IIpoGiaembl
0e30MacHOr0  MCHOJB30BaHUS  CTPOUTENBHBIX  MarepualioB B
MOBCEIHEBHOM JKU3HU

2.8

XUMUYECKUN DKCIIEPUMEHT: H3yueHHEe OOpa3loB HEOPraHUYECKUX
BEIIIECTB, CBOWCTB COJIIHOW KHCJIOTHI; MPOBEICHHE Kauye€CTBEHHBIX
peaknuii Ha XJOPUI-UOHBI W HAONIONCHUE TMPU3HAKOB HX
MPOTEKAHMS; OIBITHI, OTpPaKAMIMIKE (HU3UICCKUE U XUMHUUYCCKUE
CBOMCTBA TaJIOTEHOB W HUX COCAMHECHHH (BO3MOYKHO HCIIOJIb30BAHHE
BUJICOMATepUAOB); O3HAKOMIIEHHE ¢ oOpa3lamMu  XJIOpPUJOB
(ramoreHnioB); O3HaKOMJIGHHE C oOpa3mamu ceppl U €
COCMMHEHUSIMU  (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPHAIIOB);
HaOMromeHue Tpolecca oOymIMBaHMS —caxapa TMOJA JIeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM KHUCIIOTBI, HW3YYEHHE XUMHYECKHX
CBOWCTB pa30aBIeHHON CEPHOU KUCIOTHI, MPOBEICHUE KaueCTBEHHOM
peakuuu Ha cynb(haT-uoH W HaOIIONeHHe MpHu3HaKa e€ MPOTEeKaHUs;




O3HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, (ocdopa u ux
COCIMHEHUN  (BO3MOKHO  MCIIOJIb30BAHWE  BUJEOMATEPUAIIOB),
oOpasmamMu  a30THBIX H  (HOChOpPHBIX yIOOpEHMIi; MOIy4EHHE,
coOupaHue, pacHo3HaBaHME€ M M3YYEHHME CBOICTB aMMHAaKa;
NPOBE/ICHNE KaYeCTBEHHBIX PEaKIMii Ha HOH aMMOHHUS 1 (ocdar-noH
U U3yyeHUEe NPU3HAKOB HX NPOTEKaHUs, B3auMOJIEHCTBUE
KOHLIEHTPUPOBAaHHOW A30THOM KHUCJIOTBI € Menpl0 (BO3MOMKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB); U3y4yeHue MoJenel
KpUCTAITMYECKUX  PEmIETOK  anmasza, rpadurta, QymwiepeHa;
O3HAaKOMJIEHHE C IPOLECCOM aJICOPOIMN PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM M yCTPOMCTBOM NPOTHBOrasza; MOJydeHHE,
coOupaHue, paclioO3HaBaHUE U M3Y4YE€HHE CBOWCTB YIVIEKHMCIIOTO Ta3a;
MIPOBEJICHNE KaYeCTBEHHBIX PEaKIMi Ha KapOOHAT- M CHIIMKAT-HOHBI
W U3y4eHHE [PU3HAKOB UX MPOTEKaHHs; O3HAKOMIIEHHE C
MPOyKIEN CUJIMKaTHOU IIPOMBIIIEHHOCTH; pelenue
SKCIEPUMEHTAJIbHBIX 3a7a4 1Mo Teme «BakHelnire HeMeTamibl U UX

COCTMHEHU S

MeTannsl 1 ux COCIMHCHUA

3.1

OO0masi XapakTepUCTHKAa XUMHUYECKHUX SJIEMEHTOB — METAJIOB Ha
OCHOBAaHMHU UX ToJoxeHus B Ilepuonnyeckoit cucreMe XUMUYECKUX
anementoB J[.M. MenneneeBa u crtpoeHus aromoB. CrpoeHue
METaJlIoB. Merannuueckas CBSI3b u MeTainyecKas
KpUCTAJTIMYECKas pelI€éTKa. DIEKTPOXUMUYECKUN sl HANPSKEHUI
METaJJIOB

3.2

dusnueckue U XUMHUYECKUE CBoWcTBa MerauioB. OOmue crocoObl
NOJy4eHUs] MeTayioB. [loHSITHE O KOPPO3WM METAUIOB, OCHOBHBIC
crocoObl 3ammTbl WX OT Koppo3uu. CraBbl (CTanb, YYryH,
TIOpalOMUHUN, OpoH3a) W WX TpPUMEHEHHEe B OBITY |
IPOMBIIIICHHOCTH

3.3

H_IGJ'IO‘IHLIG MCTAJUIBI: IIOJIOXKCHHUE B HepHOHquCKOﬁ CHCTCMC
XHUMHNYCCKHUX OJJICMCHTOB I[I/I MeHz[eJIeeBa; CTPpOCHUC HUX ATOMOB;
HaXO0XXJICHHUC B IIPpUPOIC. duznyeckue U XMMHUYECKHE CBOMCTBA (Ha
IMPUMEPEC HATpUA U KaJ'II/IH). OKCI/II[BI U TUAPOKCUABI HATPUA U KaJlUA.
HpI/IMeHeHI/Ie IIEJIOYHBIX METAIIOB M UX COEIUHEHUI

3.4

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KajJbIIMM: IIOJOXKEHHE B
[Tepuoanueckon CHUCTEME XUMHWYECKUX 3JIEMEHTOB JI..
MeHnneneeBa; CTpPOGHME HUX aTOMOB; HAaXO0XKIACHUE B IPUPOJE.
dusnyeckue U XUMHUYECKHME CBOMCTBA MarHus MW KaJbIUA.




Baxuneiimne coequHeHus Kanblus (OKCHJ, THUIAPOKCHU], COJIN).
JKe€cTroCTh BO/IBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AntomMunmii: nonoxenue B Ilepuomuueckoll cucreMe XHUMHUYECKHX
amemeHToB J[.JM. MenneneeBa; CTpoeHHE aroma; HaxOXKICHHE B
npupone. PuU3NUECKME W  XUMUYECKHE CBOWCTBA  AIFOMHHMSL.

AmdoTepHBIe CBOHCTBA OKCHJIA M THIPOKCHIA ATFOMUHUS

3.6

Keneszo: mnonoxenue B Ilepuoanueckoil cuUCTEME XHUMHUYECKUX
anemeHtoB JI.MI. MeHnaeneeBa; CTpOEHHE aToMa; HAXOXKIECHUE B
npupoae. duzudeckue U XUMHUYECKHE CBOMCTBaA skene3a. OKCHIBI,
ruapokcuabl u conu xenesa(ll) u sxenesa(Ill), ux cocras, cBoiicTBa u
MOJIy4YeHUE

3.7

XUMUYECKUHN SKCIIEPUMEHT: 03HaKOMJIEHHE C 00pa3liaMyu METaUIOB U
CIUIaBOB, WX (U3NYECKUMHU CBOICTBAMM; H3YUEHHE pE3yIbTaTOB
KOPPO3UH METAJUIOB (BO3MOKHO MCIIOJIb30BAHUE BUJEOMATEPUAoB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIlMs U HATPHUS C BOJOM
(BO3MOXHO  HCIIOJIb30BAaHHE  BUAEOMATEPHANIOB);  HCCIIEIOBaHUE
CBOMCTB KECTKOW BOBI; MPOILIECCA TOPEHUs Kele3a B KHUCIOPOIE
(BOBMOXKHO ~ HCIOJIb30BAaHWE  BHJICOMATEPUAJTIOB);  NPHU3HAKOB
MPOTEKaHUsl KaYeCTBEHHBIX pEaKlUMi Ha HOHBI (MarHus, KajbIus,
amromunus, nuHKa, xene3a(ll) u xeneza(lll), memu(Il); mabmronenue
M ONHMCAHUE MPOLECCOB OKPAIIMBAHMS IUIAMEHW WOHAMHU HATpus,
Kajaus M KajblUs (BO3MOXHO HCIOJb30BAHHE BHUAECOMATEPHAIIOB);
ucciieoBanre am@oTepHbIX CBOMCTB THAPOKCHIA AaIOMUHUS U
TUAPOKCH/IA LIMHKA; PELIEHUE SKCHEPUMEHTANbHBIX 3a7ad 10 TeMe
«BaxHenmue MeTauibl U UX COCOUHEHUSD)

XUMHUS U OKpYyXKaromias cpeia

4.1

Hosrie MaT€prajibl U TCXHOJIOTUH. BCHICCTB& H Marcpualibl B
MMOBCEIHEBHOM »KM3HU YEJIOBEKa. XUMHSI U 300POBLEC. be3omacHoe
HCIIOJIB30BaHUEC BCIICCTB M XHMMHYCCKHUX peaKHI/Iﬁ B 6I>ITy. HepBa;I
IIOMOILIb ITPpHU XUMHYCCKUX OKOI'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKON T'paMOTHOCTH. XMMHYECKOE 3arpsi3HeHHE
okpyxatouiert cpennl [IJIK. Ponb xuMuu B pelieHUn 3KOJOTHYECKUX
npo6ieM.  IIpupogHble  HMCTOYHUKH — YIIIEBOJOPOAOB  (Yrodb,
HPUPOAHBIN ra3, He()Th), MPOIYKTHI UX MEpepabOTKU, UX POJIb B OBITY
Y TIPOMBIIIIEHHOCTH

4.3

XHUMHUYECKHUI OKCIICPUMCHT. HU3YUCHUC 06p831_IOB MaTcpualioB
(CTCKHO, CIIJIaBbl MCTAJUIOB, ITOJIMMCPHBIC MaTCpI/IaJ'IBI)







INPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHHUA K

PE3YJIbBTATAM

OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHON TPOI'PAMMbBI OCHOBHOI'O OBIIEI'O

OBPA30OBAHUA

Kon
NpoBepPsieMo
ro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMA K NIPEAMETHBIM pe3y/bTaTam
0230BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMmMbl OCHOBHOI'0 001ero 00pa30BaHUs HA OCHOBE
eroc

1

IIpencrasnenue:

1.1

O TII03HaBa€MOCTH  SBJIEHUM  NPUPOJBI, ITOHUMaHUE
O0OBEKTUBHOM 3HAYMMOCTH OCHOB XMMMUYECKON HAayKH Kak
001acT COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa 0011eit
KYIBTYpbl W TPAaKTUYECKOW JESATENBbHOCTH 4YEJIOBEKa B
YCIOBUSAX COBPEMEHHOro OOIIecTBa; IOHMMAaHUE MecTa
XUMUU CPEI IPYTHX €CTECTBEHHBIX HAyK

1.2

(o) HAY4YHBIX METoAax IIO3HAaHMU, B TOM qHUCIIC
OKCIICPUMECHTAJIBHBIX n TCOPETUICCKUX MEeToaax
HUCCICA0BAaHUA BCIICCTB M HM3YUYCHUSA XHUMHUYCCKHUX peaKHHﬁ;
YMEHHUE HCIIOJIB30BAaTh MOJACIN JIA 00BsACHEHUS CTPOCHUA
ATOMOB U MOJICKYII

1.3

0 cdepax npodhecCHOHATBLHON NEATeTbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha
JOCTH)KCHUSX ~ XMMHUYECKOW  HayKd, 4YTO  IO3BOJIHT
oOydJaronMcsT paccMaTpuBaTh XHMHIO Kak cdepy cBoei
Oyaymeil mpodeccnoHaTbHOW ACATENBHOCTH W CHAEJaTh
OCO3HaHHBIN BBIOOP XMMHH KaK MPOQPHILHOTO MPEAMETa IPU
nepexoic Ha YpOBEHb CPEHET0 00IIero oopa3oBaHus

Bnagenue cucreMo XUMHYECKHUX 3HaHUH W YMCHUC
IIPUMCHATDb CUCTCMY XHUMHYCCKHNX 3HaHHI>i, KOTOpasa

BKJIFOYACT:

2.1

BOKHEUIIINE XUMHUYCCKHUE IOHATHSA: XUMHYECKHUN DJICMEHT,
aToM, MOJIEKYNa, BEIIECTBO, MPOCTOE MU CIIOKHOE BEIIECTBO,
OJTHOPOJIHASI U HEOJJHOPOIHASI CMECh, OTHOCHUTEJIbHBIE ATOMHAs
U  MOJEKYJIpHas MacChl, KOJMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA O0OBbEM, OKCHI, KHUCIOTa,
OCHOBaHHE, CONb (CpemHssl), XMMHUYECKasl PeaKilus, peakiuu
COCIMHEHUS, PEaKUUU pa3iokKeHUs, PEaKklUUd 3aMelIeHHUs,




peakiuu  oOMeHa, TeruioBoW d(PQGEKT peakiuu, 5K30- H
SHJOTEPMHUUECKUE PEAKLMH, pPacTBOp, MaccoBass JoJid
XMMHUYECKOTO 3IEMEHTA B COEIMHEHHWM, MaccoBas JAojd U
IPOLICHTHAs! KOHIIEHTpalMs BELIECTBAa B pacTBOpE, sIIPO
aToMa, 3JIEKTPOHHBIN CJION aroMma, aTOMHasi OpOUTalb, pajuyc
aToMa, BaJICHTHOCTb, CTENEHb OKUCIEHUSI, XUMUYECKasl CBA3b,
AEKTPOOTPHULIATENILHOCTh,  HOJSIpHAsT M HENoJIsIpHas
KOBaJICHTHAsl CBSA3b, HMOHHAs CBSI3b, METAJUIMYECKasl CBSA3b,
KpUCTAJUTUYECKast pemérka (atomHas, MOHHaA,
METaJyIMuecKas, MOJEKYIspHas), WOH, KaTHOH, AaHWOH,
ANEKTPOJIUT u HERJIEKTPOJIHUT, AMEKTPOTUTHYECKAS
JMCCOLMALMs, peaKIMM HOHHOIO OOMEHa, OKHMCIUTEIbHO-
BOCCTaHOBUTEJbHbBIE PEAKIIUH, OKUCIUTEIb U BOCCTAHOBUTENb,
OKHUCJIEHHE M BOCCTAHOBJICHHME, JJIEKTPOJIN3, XHUMHUYECKOE
paBHOBecue, oOpaTHUMble U HEOOpaTHUMbIe PEeaKLUH, CKOPOCTb
XUMHUYECKOM  peakiuu, Karamuzarop, IIJIK, xopposus
METaJIJIOB, CIJIABbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBl XWMHH: 3aKOH COXpaHEHUS
Maccel, nepuoanueckuii 3akoH JI.M. MenneneeBa, 3akoH
TTOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TEOpPUU XUMHH: aTOMHO-MOJIEKYISIpHAsE TEOpHs, Teopus
ANEKTPOIUTHYECKOM TMCCOonManuu

Bnanenue OCHOBaMH XUMHUYECKON I'PaMOTHOCTH,
BKJIFOYAIOIIICH

3.1

yYMEHHE MpPaBWJIbHO HCIOJh30BaTh W3YyUYEHHBIE BeIlleCTBAa U
Matepuanbl (B TOM 4YHCIIe MHHEpalbHbIE YynoOpeHwus,
METaJIbl M CIUIaBbl, MPOIYKTHl MNEpepabOoTKU MPHUPOIHBIX
UCTOYHHUKOB YIIIEBOAOPOJOB (YIJIsl, MPUPOIHOrO ra3a, HeTH)
B OBITY, CEIbCKOM XO3sIIICTBE, Ha MPOU3BOJICTBE U TOHUMAaHUE
3HAYeHMsI JKUPOB, OCJIKOB, YIVIEBOJOB [UIsl OpraHu3Ma
YeloBeKa; yMEHHE MPOrHO3MPOBATh BIUSHUE BEIIECTB U
XMMHYECKHX TMPOIECCOB HA OpraHu3M 4eJoBeKa U

OKPYKAIOIIYIO TPUPOIHYIO CPETy

3.2

YMEHHUE HHTETPUPOBaTh XUMHUYECKHE 3HAHUS CO 3HAHUSAMMU
JPYrux y4yeOHBIX MPEIMETOB

3.3

HaJllMyue ombiTa padoThl € Pa3IMYHBIMH HCTOYHMKAMU
UHpOpPMAIMM MO XUMHUHU (HaydHas W Hay4yHO-TIOMYJspHas
JUTEpaTypa, CI0BapH, CIPAaBOYHUKHN, HHTEPHET-PECYPCHI)




yMEHHE OOBEKTUBHO OILICHWBATh MH(POPMAIMIO O BEIIECTBAX,

X MPEBPAIICHUAX W NPAKTUICCKOM MPUMCHCHHU U YMCHHC

34 WCIIONIb30BaTh €€ JUIsl pelieHus Yy4eOHO-TI03HABATEIBHBIX
3a/1a4
Bnagenue OCHOBaMH  IOHATHUHHOTO ammapara W
CUMBOJIMYECKOTO SI3bIKA XHMHH JJII COCTaBICHUS (POPMYI
4 HEOPraHMYECKUX  BEIICCTB, yPaBHCHHH  XUMHUYECKUX
peakuuii; ocHoBaMu xumudeckoit HoMeHkaarypel (IUPAC u
TPUBHAIBHOM)
YMeHHe OOBSACHATH CBS3b  IIOJIOKCHHS  JJICMEHTa B
[Teproaudeckoil cucTeMe C YMCIOBBIMU XapaKTePHUCTUKAMU
5 CTPOCHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTAaB W 3apsI
anpa, OOIee YHCIO  JJIEKTPOHOB),  paclpeneicHueM
AJIEKTPOHOB IO JHEPTrEeTHYCCKUM YPOBHSM aTOMOB ITEPBBIX
TPEX NIEPHUOJIOB, KATUS U KaJTBIIHS
[IpencraBienne 0 MNEPHOIUYECKOW 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHX 3JIEMEHTOB (pamuyc aToma,
6 ANIEKTPOOTPHUIIATEIIEHOCTD), MPOCTBIX U CJIOKHBIX BEIIECTB OT
TOJIOKEeHHS 371eMeHTOB B [lepuonnueckoil cucreme (B MaJibIX
nepuoiax W IVABHBIX TOATPYIIAaXx) W 3JICKTPOHHOTO
CTPOCHHS aToMa
7 YMeH#ne KinaccupuIpoBarh:
7.1 XUMHYECKHE dJICMCHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKITUU
8 YMeHHE OnpenemsiTh:
8.1 BaJICHTHOCTbh U CTEIICHb OKUCICHHMS XUMHUYCCKUX JICMEHTOB,
' 3apsi/] HOHA
8. BUJI XUMHUUYECKOU CBSI3U U TUI KPUCTAJUIMUECKOW CTPYKTYpBI
' B COCIMHEHUIX
8.3 XapakTep cpeapl B BOAHBIX PacTBOpPaxX BEIIECTB (KHUCIIOT,
' OCHOBaHMUi)
8.4 OKHUCJIUTENb ¥ BOCCTAaHOBHUTEIb
9 YMeHue xapakTepu3oBaTh (PUIUYECKUE U XUMUYECKUE
CBOMCTBA:
o1 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPO, TpaduT, aiMmas,

KpeMHUuH, a30T, pocdop, cepa, XJI0p, HATPUM, KaIHii, MarHHIA,




KaJIBITUH, aJTFOMUHUM, JKEJIe30)

CIIO)KHBIX BEILECTB, B TOM YHCIIE HX BOJHBIX PacTBOPOB
(Boma, aMMHMak, XJIOPOBOJOPOJ, CEPOBOAOPON, OKCHIBI U
ruapokcuabl MetauioB [-IIA rpynmn, amromunus, meau (II),

9.2 nuHka, skenesa (II u II), oxcumpr ymepoma (II u IV),
kpemuus (IV), azora u ¢ocdopa (III u V), ceper (IV u VI),
CepHHUCTas, cepHas, a30THCTas, a3oTHas, QocdopHas,
yrojibHas, KpeMHHUEBAst KUCIIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA BEIIECTB B
3aBUCUMOCTH OT WX COCTaBa M CTPOCHUsS, TNPHUMCHCHUE

9.3 BEIIECTB B 3aBHCHUMOCTH OT HX CBOMCTB, BO3MOKHOCTh
MPOTEKAaHUsI XUMUYCCKUX TIPEBpAlICHUA B Pa3IMYHBIX
YCIOBUSAX

10 YMeHHEe COCTaBJIATh MOJICKYJSPHBIE W WOHHBIC YpPaBHCHHS
peaKiui, B TOM YUCJIE!

10.1 peakuuii HOHHOTO OOMeHa

10.2 OKUCITUTEITFHO-BOCCTAHOBUTEIBHBIX PEAKITAN

103 WUTIOCTPUPYIOIIMX ~ XUMHYECKHE CBOMCTBA  W3YYEHHBIX

' KJIacCOB (T'PYIIN) HEOPTraHUYECKUX BEIIECTB

104 MTOATBEPIKIAIONINX TEHETUYECKYIO0 B3aUMOCBSI3b MKy HUMH

11 YMeHMe BBIYUCIIATE (TPOBOIUTH PACUETHI):
OTHOCHUTCIIBHYIO ~ MOJICKYJISIDHYIO W MOJIIPHYIO — MaccChl

11.1 BCIIIECTB, MAaCCOBYIO JIOJIFO XHMHYECKOTO OJJIEMEHTa B
COCAMHEHUU

11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM razoB
10 YpPaBHEHUSM XUMHUYCCKUX PpEaKUUd W  HaXOIUTh

11.4 KOJIMYECTBO BeIllecTBa, O0OBEM M MacCy peareHTOB WU
IPOJIYKTOB PEaKIUH

12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIaMU HAay4yHOTO TMO3HAHUS (HaOIIOIeHue,

121 U3MEpEeHHEe, SKCIIEPUMEHT, MOJCIUPOBAHUE) MPU H3YYECHUH

' BEIIECTB U XMMHUYECKHUX SIBJICHUI; yMeHue chopmMymupoBarh

npoOseMy U IPEUIOKUTD MYTH €€ peIIeHUs

122 Oe3omacHOM  pabOTBI C¢  XUMHUYECKUMH  BEIIECTBAMU,

XUMHYECKOH MOCyI0i U 1ab0paTOpHBIM 000PYIOBaHHEM




12.3

MpaBWwIaMH 0€30MacCHOTO  OOpalieHus C  BEIIECTBAMH,
WCIOJIb3YeMbIMH B TIOBCEIHEBHOW JKHU3HH, MPaBHJIAMH
MOBE/ICHHSI B HENSAX COCPEIKCHHUS 3I0POBbSI U OKPYKAIOLICH
OPUPOAHONM  cpelbl; TOHMMaHue Bpena  (OMACHOCTH)
BO3JICHCTBHS HA KUBBIC OPTaHU3MbI ONPEICIEHHBIX BEIICCTB,
CIOCOOOB YMEHBIICHHS W MPEAOTBPAIICHUS WX BPEIHOIO

BO3EUCTBUSA

13

Hanmmume MPAKTHYCCKUX HAaBBIKOB IJIaHUPOBAHUA n

OCYHICCTBJIICHUA CIICAYIONIMX XUMHUYCCKUX OKCIICPUMCHTOB:

13.1

M3y4e€HHE U OIUCaHUE (QU3UUYECKUX CBOICTB BELIECTB;
03HAKOMJIEHHE C (PU3NYECKUMU M XUMHUUYECKUMHU SBICHUSMU;
OIIBITHI, WJUTFOCTPUPYIOIINE IIPU3HAKK  TPOTEKAHMS

XUMHYECKUX PEAKIIAMN

13.2

H3yUYCHHE CIIOCOO0B pa3IeiICHHsI CMECEH

13.3

MOJIy4YeHHE KUCIOpOoJa U U3yYeHHE €ro CBOWCTB; MOJIy4yeHHE
BOJIOPO/Ia U U3y4YEHHE €r0 CBOMCTB; MOIyUYEHHUE YIIIEKHUCIOTO
raza M H3y4eHHE €ero CBOMCTB; MOJy4YeHHE amMMHuaka u
HU3y4YCHHE €r0 CBOMCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J10JIei
PacTBOPEHHOTO BEIMIECTBA

13.5

MpPUMEHEHHE WHAMKATOPOB (JIaKMyca, METHIIOpaHkKa |
(dbeHondTanenHa) IS OMpEACIICHHUs] XapaKTepa Cpenbl B
pacTBOpax KUCIOT M HIeIOYCH

13.6

HUCCIIECA0OBAaHUEC U OIIMCAaHUC CBOMCTB HCOPraHMYCCKUX BCIICCTB
Ppa3IM4HbIX KJIACCOB; H3YYCHUC BSaHMOHeﬁCTBHﬂ KUCJIIOT C
MCTalllaMu, OKCHAaMH MCTaJJI0B, PaCTBOPHUMbIMU n
HEPACTBOPHUMbIMU OCHOBAHUAMU, COJISIMU, MMOJIYyUYCHHUC
HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHC OOHOI'O MCETalila
Apyrum Hu3 pacTBopa COJH; HCCICAOBAHUC aMQ)OTepHBIX
CBOMCTB TUAPOKCUIOB AJIIOMUHUA N IUHKA

13.7

PEIICHUC SKCIICPHUMCHTAJIbHBIX 3a41a4 110 TCMaM: «OcHOBHBIC
KJ1aCChbI HCOPTraHNUYCCKUX COCI[I/IHCHI/II\/'I»;
<(9J'IeKTpOJ'II/ITI/ILIeCKa$[ AUCCOLIM AU, «Baxneiiue
HEMCTAJJIbI U UX COCOUHCHUA, «Baxkneime MeTallyibl U UX
COCAUHCHUA»

13.8

XUMHUYCCKUC DKCIICPUMCHTBI, HWIUIFOCTPUPYIOMIUC TIPHU3HAKU
MPOTCKAHUA peaKuHﬁ HOHHOI'O 06MCHa; KauC€CTBCHHBLIC
pC€akMu Ha NPUCYTCTBYIOIIMEC B BOJHBIX pacTBOpax HOHBI:




XJopu-, OpoMua-, noaua-, cynbdar-, docdar-, kapooHar-,
CHJIMKAT-aHUOHBI, THUAPOKCHUI-UOHBI, KATHOHBI aMMOHHSI,
MarHusi, KaJblUs, adlOMUHUS, xene3a (2+) u xeneza (3+),
Menu (2+), MHKa

14 YMmeHnue:

MPENICTABIIATh PE3yJbTaThl SKCIIEPUMEHTA B (JOpME BHIBOJIOB,
14.1 JOKa3aTeNbCTB, TpadukoB W  TaOMUI] W  BBISABIATH

SMITUPUYECKHE 3aKOHOMEPHOCTH

yCTaHABIMBATh CBS3M MEXKJIY peaqbHO HaOII0IaeMbIMU
142 XUMUYECKUMHU SIBICHUSMH U MPOIECCAMH, IPOUCXOSAIIUMU B

Makpo- ¥ MUKpPOMHpE, OOBSACHATh MPUUYHMHBI MHOTO00pasus

BCIICCTB




HEPEYEHD 2JIEMEHTOB COIEPXKXAHUSA, IIPOBEPAEMbIX
HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110

XNUMHUHN
Ko IIpoBepsieMblii 3JIEMEHT COEPKAHUS
A

1 [TepBoHavanbHbIE XUMUYECKUE TTOHSATUS

1. .

1 YucTteie BemecTBa 1 cMecu. CriocoObl pa3aesieHus cMecei

1. ATOMBI U MOJIEKYJbl. XUMHUUYECKHE MeMEHThl. CHUMBOJIBI XUMHYECKUX

2 31eMeHTOB. [IpocThie U ClIOKHBIE BEIECTBA.

1. Xumudeckas popmyna. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB.

3 CrereHnp OKUCIIEHUS

1 3aKk0H MOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENILHASA aTOMHas Macca.

4' OTHOcuTENnbHAs MOJEKYIApHas macca. MaccoBas JTOJIsI XUMHYECKOTO
dJIEMEHTA B COETUHECHUH

1 KonmuaectBo BemectBa. Mosb. MossipHass Macca. MoJsapHBIN 00bEM

' razoB. B3anMoCBs3b KOTMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €IUHHUI]

BeIeCTBa

1 du3nyecKue M XHUMHUYECKUE SBICHHS. XHMHUYECKass peakuus U e€

' MpPU3HAKK. 3aKOH COXPaHEHHUsS] MacChl BEIIECTB. XUMHUUYECKHUE

YpaBHEHUS

5 [lepuonuueckuii 3akoH u Ilepuoanyeckas cucTeMa XHMHYECKUX
anemenToB /.M. MenneneeBa. CtpoeHue aToMOB

5 [lepuonunueckuii  3akoH. Ilepuomuueckass cucTeMa XHMHUYECKHX

1' anementoB /.M. Menneneesa. Ilepuonsr u rpynmsl. duszndeckuit
CMBICJI IOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AIIEMEHTA

5 Crpoenune aromoB. CocTaB aroMHbIX saep. M30Tomnbl. DNEKTPOHBI.

2' CrpoeHne 3JIEKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 XUMHUYECKHX
anemeHToB llepuonnueckoii cucremst [[.1. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMHUYECKUX 3JIEMEHTOB

) NepBBIX TpEX TMEPHOJOB, Kalus, Kaluplus (paadyca aTroMOB,

3' ANEKTPOOTPUIATEIBHOCTH, METAUIMYECKUX M HEMETAJUIMYECKUX
CBOMCTB) M UX COCAMHEHUN B COOTBETCTBUU C ITOJIOKCHHEM DJIEMEHTOB
B Ilepuoanueckoit cucreMe U CTPOEHUEM UX aTOMOB

3 CrpoeHue BelecTa




Xumuueckasi cBsi3b. KoBasieHTHast (MOJsipHAsi W HEMOJSIpHAs) CBS3b.

?1' DNEKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3eMeHTOB. MoHHas CBs3b.
Meraimueckas CBsi3b
3 Tunel KpUCTAUIMUECKUX PEIIETOK (aTOMHAsA, HOHHAs, METaJUIMYecKasi),
2' 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMUECKON PEIIETKA 1
BHJa XUMHYECKOU CBSI3U
4 Baxwueiine npeacTaBuTeNd HEOPraHmyeckux Beniects. Hemeraiuiel u
WX COeMHEeHMs. MeTautbl U UX COCTUHEHUS
Knaccudpukamuss um HOMEHKIAaTypa HEOPraHUYECKUX COEIMHEHUM:
4 OKCHJIOB (coJjieoOpasyroliye: OCHOBHbBIE, KUCIOTHbIE, aM(OTEpHbIE) U
1' HecosieoOpasyrolue; OCHOBaHWUW  (MIEMOYM W HEPACTBOPUMBIE
OCHOBAaHHA); KHCJIOT (KHCIOPOACOAEpKale W OECKHUCIOPOIHEIE,
OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHUCIIBIX)
4 DU3NYECKNE U XMMUYECKUE CBOKMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB:
2' BOJIOPO/A, XJOpa, KHUCIOponda, cephl, a3ora, Qocdopa, ymiepona,
KPEMHHS
4 du3nyecKue U XMMUYECKHUE CBOMCTBA MPOCTHIX BENIECTB-METAJIOB:
3' JUTUS, HATpWs, Kajausd, MarHus M KajdblWs, QIIOMHHUS, >Kelesa.
DIEKTPOXUMHUYECKHUI Psii HAPSIKEHU METAJIIOB
4, ®uU3MYeCKue W XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUM
4 HEMETAJJIOB: XJIOPOBOJOPO/1a, CEPOBOAOPOIA, AMMHUAKA
4 du3NYeCKue U XUMHUYECKHE CBOKMCTBA OKCUIOB HeMeTallioB: cephl (IV,
5' VI), azora(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(I1V).
[TonyuyeHnue OKCUI0B HEMETAILIOB
4, XUMHUYECKHE CBOMCTBa OKCHIIOB: MeTauioB [A-IIIA rpymm, nuHKa,
6 menu(Il) u sxenesa(ll, I1I). ITomyyeHue OKCHIOB METAILIIOB
4 XUMHYECKUE CBOMCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCUIOB (HA
7' npuMepe TUIAPOKCHAOB aIIOMHUHHUS, JKenesa, NHuHKa). l[lomydenue
OCHOBaHUM U aM(pOTEPHBIX THAPOKCHU]IOB
OOmue  XUMHYECKHE  CBOWCTBA  KHCIOT:  XJIOPOBOJOPOJIHOM,
4, CEpPOBOJIOPOHOM,  CEPHUCTOM, CEpHOM, a30THOH, docdopHOii,
8 KPEMHHUEBOH, YTOJIBHOM. Oco0ble XUMHYECKUE CBOMCTBA
KOHLEHTPUPOBAHHOMN CEPHOM U a30THOU KUCHOT. [lomydyenue kucnor
4.
OOume xuMuyeckre cBoicTa cpenHux cosieil. Ilonyuenue comneit
4. [Tonyuenue, coOupaHue, pacrno3HaBaHUE BOAOPOAA, KHUCIOPOJa,
10 aMMHaKa, YIJIEKUCIIOro rasa B Jabopatopuu




[Tonydyenne aMMuaka, CEpHOM U a30THOM KUCJIOT B IMPOMBIIIIEHHOCTH.

11 OO6mue criocoObl MOTYYCHHS] METAIIIIOB
4. .
12 ['eneTnyeckas CBSI3b MEXK/y KJIacCaMU HEOPraHUYECKUX COCAMHEHUIN
5 XUMHUYECKUE PEAKIIUH
5 Krnaccudukanus XUMHYECKAX PEaKIUA M0 Pa3IUIHBIM TPU3HAKAM: I10
1' YUCITy U COCTABY YYacCTBYIOLIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY
3¢ dexTy, o NBMEHEHUIO CTETICHEN OKUCIICHHS] XUMUUYECKHX AJIEMEHTOB
5. TennoBolt  3pQexT XuUMUYECKOH  peakiuu, TEePMOXUMHUYECKHE
) ypaBHEHUs. DK30- U IHAOTEPMHUYECKHE PEAKIUU. TepMOXUMUYECKHE
ypaBHEHUS
5 OKHCIIUTETbHOBOCCTAHOBUTENbHBIE  peakuuu.  OkuciauTenu
3' BoccTaHOBUTeNU. [Ipomecchl  OKHCIEHUSS UM BOCCTAHOBIEHUS.
DNEKTPOHHBIN 0aJaHC OKUCIUTEIFHOBOCCTAHOBUTEILHON PEaKIINN
5 Teopust >MEKTPOTUTHYECKOW Jucconuanuu. KaTHOHBI, aHUOHBI.
4' DNEKTPOIUTHl M HEINEKTPOJIUThl. CHIIbHBIC W CIIa0ble 3JICKTPOJUTHI.
CreneHp OUCCOIMAINN
5. Peakiun noHHOTO OOMEHA. YCIOBHS TPOTEKAHHS PEAKIUNA HOHHOTO
5 oOMeHa, MOJIHbIE U COKPAIIEHHbIE HOHHBIE YPABHEHUSI pEeaKIINii
6 XuUMHS ¥ OKpYKaroIasi cpezia
BemectBa u  Marepualibl B MOBCEAHEBHOM KU3HU  YEJIOBEKA.
6. be3omacHoe wucnonb30BaHHWE BEIIECTB W XUMHUYECKHX PpEaKIHil B
1 naboparopuu u ObiTy. IlepBas momoImb MpU XUMHUYECKHX OXKOTax H
OTpaBJICHUSIX
XUMUYECKOE 3arpsi3HEHUE OKpYKarolled cpeabl (KUCIOTHBIEC J0XK]H,
6 3arpsi3HeHUWE TOYBBI, BO3AyXa U  BOJOEMOB), CIOCOOBI  €ro
2' npenotBpamienust [IpenenbHas nomycThMas KOHIIGHTpAIMs BEIECTB
(ITAK). Ponp xumMuu B pelIeHUH SKOJIOTHYECKHX MpobieM. YcuieHue
napHUKOBOTO 3¢ deKTa, pa3pylIeHHE 030HOBOTO CIIOS
[Ipumenenne cepwl, aszora, (ocdopa, yriepoaa, KpeMHUS U UX
COeMMHEHUN B OBITY, MEIHIIMHE, MPOMBIIIICHHOCTH M CEIbCKOM
6. xo3giictBe. [lpuMeHeHme MeTalsioB M CIUIAaBOB (CTallb, YYTYH,
3 JIOPaIOMUHUN, OpOH3a) B OBITY U MPOMBIIIIEHHOCTH UX COCTUHEHUI.
[TonsiTHE O KOPPO3MH METAJIOB, OCHOBHBIE CIMOCOOBI 3aIIUTHI MX OT
KOppO3HH
6. [IpuponHble HMCTOYHUKH YTIIEBOAOPOAOB (yrojb, NPUPOJHBINA Ta3,
4 He(Th), MPOAYKTHl HMX mepepaboTku (OCH3MH), UX POJIb B OBITY H




MPOMBIINIJICHHOCTHU

o1

[lepBoHauanpHBle TMOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O
COCNMHEHMSAX yriepoma (MeTaH, JTaH, OSTWIEH, aleTWICH, O3TaHOI,
DIAIEPUH, YKCyCHas Kuciiora). [loHsTHe O OMOJOTMYECKH BaKHBIX
BEIIIECTBAX: )KUPAX, OCJIKaX, YIIIEBOJAX — U MX POJIU B )KU3HH YEIIOBEKA

Pacuérer:

1o popmynaM XUMHUYECKUX COCTMHCHHIMA

Macchl (MacCOBOM) JIOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

w N o N NN

10 XUMHUYCCKHUM YPAaBHCHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
* Xumus: 8- kiacc: 6a30BbIi ypOBEHb: YUCOHUK; 5-€ U31aHUE,

nepepaborantoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB WU.I"., CnagkoB C.A.
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienne»

* Xumus: 9-# kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€¢ U3/1aHUE,
nepepadborannoe, 9 kinacc/ ['abpuensua O.C., OctpoymoB WU.T"., Cnagkos C.A.

AKIII/IOHepHOC O6HICCTBO ((HB)I&TCJ'IBCTBO «HpOCBGIIICHI/IC»

METOANYECKHUE MATEPHUAJIBI 1)1 YUUTEJIA

- Xumus. 8-9 knaccel. ba3oBblil ypoBeHb. MeTonueCKUE pEKOMEHIALINN K
yueOHukaMm ["abpuensaa O.C., Octpoymona WN.I., Cnagxora C.A.

- B nomomrp mkonpHOMY yuutento. M. FO. I'opkosenko «Iloypounsie
pa3pabotku 1o xumuu kK yueonukam: O. C. 'abpuensua; H. . Conuna, M. I1.
Canuna; I'. E. Pynzutuca, @. I. ®enpamana» 9 kinacc. «Bako», Mocksa 2022 .
- B momomp abutypuenty. O. C. I'abpuensn, U. I. OctpoymoB «Xumusi».
ITocoOue /y1s MKOJIBHUKOB CTAPIINX KJIACCOB M MOCTYMaronux B BY 351

Hpoda, Mocksa 2023 1.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
1)bubimoteka IIOK https://m.edsoo.ru/00ael750

2) https://resh.edu.ru/subject/29/8/
3) https://interneturok.ru (8 xiacc)
4) http://chemistry. narod.ru XuMuK.py: caliT 0 Xumuu

5) https://skysmart.ru/articles/chemistry



6) [Topran Beepoccuiickoit onmummuaabl mkoyibHUKOB. http://rusolymp.ru/

7) Pycckuii oOpa3zoBarensHbIid moptai. http://www.gov.ed.ru
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