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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMUM Ha YpPOBHE OCHOBHOT'O 0011er0 00pa30BaHusl COCTABIEHA
Ha OCHOBE TpEOOBAHMI K pe3yslbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOU
MIpOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtasieHHsix B @I'OC OO0, a
TaKk’kK€ Ha OCHOBe (enepanbHON pabodeil mporpaMMbl BOCIUTAHUS U C YYETOM
KOHLEMUMKA TpernojaBaHus y4yeOHOro mnpenMera «XUMHS» H  METOAMYECKHX
pEKOMEHJAIuUi M0 pean3aliyu 00pa30BaTeNIbHbIX MPOrPaMM €CTECTBEHHOHAYYHOU U
TEXHOJOTUYECKON HaIpaBJICHHOCTEH MO XMMHUU C UCIOJb30BaHUEM O0OpYIOBaHUS
neHTpa «Touka poctay.

[Iporpamma mo xumMuu Aa€T MpPECTaBICHUE O LEsAX, OOIIel cTpaTeruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHA 00yYaIOUIUXCs CPeACTBAMHU y4eOHOro mpeaMera,
YCTaHABIMBAET 00s3aTeIbHOE  MPEJAMETHOE  CoJepKaHHe, IMpeaycCMaTpuBaeT
pacmpenesieHue ero Mo KjaccaM M CTPYKTYpUpOBaHHME IO pasjieliaM U TemMam
OporpaMMbl 1O  XMMHH, OINpEAENseT KOJUYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTePUCTUKHN COAEpPKAHUSA, PEKOMEHAYEMYIO TOCIIEI0BATEIbHOCTh H3YUYEHUS
XUMHUHU € YYETOM MEXKIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3€H, JOTUKU y4E€OHOIO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromMxcsi, ONpeAensieT BO3MOXKHOCTHU
npeaMeTa Ui peaju3aluu TpeOOBaHMHM K pe3ylbTaTaM OCBOEHHUS OCHOBHOIA
o0pa30BaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOILEr0o 0Opa30BaHuUs, a TaKKe
TpeboBaHMI K pe3yibTaTaM OOy4eHHs XMMHMH Ha YpOBHE ILieJiel M3ydyeHUsl IpeMera
U OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEJIbHOM JEATENIBHOCTH OO0YyYaroIerocst Io
OCBOEHHIO YUYEOHOIO COJIEpKaHUSI.

3HaHWE XHUMHUU CIY)XMT OCHOBOM s (OPMHUPOBAaHUS MHUPOBO33PEHUS
00yy4arouerocsi, ero NpeCTaBICHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEH MPEICTaBICHHUs O B3aMMOIIPEBPAILCHUSIX YHEPTUH U
00 9BOJIOIUHU BELIECTB B MPUPOAE, O MyTIX PELIEHUs TIOOAIbHBIX MpodiIeM
YCTOMYMBOTO PAa3BUTHs YEJIOBEYECTBA — CBIPHEBOW, SHEPIETUUYECKOM, IMHUILEBOM H
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CHOCOOCTBYET peanu3aliy BO3MOXHOCTEH Il CaMOPa3BUTHSI U (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATBHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIOCOOHOCTEHN
OoOyJarouIuxcs, HaBBIKOB HMX  CaMOCTOSTENbHONM  y4eOHOW  JIeATEIbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIBbCKUX YMEHHMH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM )KM3HU, TAK U B TPO()ECCUOHATIBHOM 1€ATEIbHOCTH;

3HAKOMHUT CO CHELM(PUKONH HAYYHOTrO MBILUICHHS, 3aKIaJblBA€T OCHOBBI
LEJOCTHOTO B3IVI/Ia HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 Yy4YaroIINXCS;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B IKOJOTHUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUST B OOYYEHUH XMMHUHU OOECIEYUBAIOTCS CHEU(PUKON
colepkaHusi ~ y4yeOHOro  mIpeaMera,  KOTOPbIM  SIBIsIETCA  NEeAaroruuyecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUHU Ha OMpPEAENIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHHsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CUCTEMbl MEPBOHAYAIBHBIX TOHATUA XHWMHH, OCHOB
HEOPraHMYeCKOM XUMHUM U  HEKOTOPBIX  OTIENbHBIX 3HAYUMBIX  TOHSTUN
OpraHNYeCcKOM XUMUU.

CtpykTypa colep:KaHHs MNpPOrpaMMbl O XHUMHH CQOpPMHUpOBaHa HAa OCHOBE
CUCTEMHOro mnoaxojna K €€ m3ydeHuro. CoaepKaHue€ CKIIAJIbIBA€TCS U3 CHUCTEMBI
MNOHSTHM O XUMUYECKOM 3JIEMEHTE M BEIIECTBE W CUCTEMbI MOHITHI O XUMUYECKON
peakuuu. OO6e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl [0  MPUHIIMITY
MOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHUN HAa OCHOBE TEOPETUYECKHUX MPENICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— IpeJICTaBICHUHN 00 AIEKTPOIUTHUECKON AUCCOLMAILIMY BEIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS  PACCMATPUBAIOTCS HAa  OCHOBE  AMIIMPUYECKHU
MOJIYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBITIONHSA (PYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOWCTB,
CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U IMOIYYEHHUS H3Yy4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMMbl 1O  XHUMHH  CHOCOOCTBYyeT  (hOPMHUPOBAHHIO
MPEJCTABIEHUS] O XUMUYECKOW COCTABIAIOIICH HAYyYHOU KapTHHBI MUpPA B JIOTUKE €€
CUCTEMHOM NPHUPOABI, EHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MIO3HAHUS B HayKe. M3yueHue XuMHUK IPOUCXOIUT C MPUBJICUCHUEM 3HAHUI U3 paHee
M3YUYEHHBIX Y4eOHBIX NMpeaMeToB: «Okpyxaromuil Mupy», «buoaorus. 5—7 Kiacce» U
«®Dwusnka. 7 K1acey.

[Tpu n3ydeHnn XUMUU MPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOMN
HAayKHl KakK 00JIaCTU COBPEMEHHOI'O E€CTECTBO3HAHUS, NPAKTUYECKOW IEATENBHOCTU
YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MMPOBOM KyJbTypbl. 3ajada y4eOHOIO
npeaMera COCTOUT B (DOPMUPOBAHUM CUCTEMbl XMMUUYECKUX 3HAHUM — Ba)KHEHUIIUX
(dakToB, MOHATHI, 3aKOHOB U TEOPETHUUYECKUX MOJIOKEHUM, TOCTYMHBIX 0000IIeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAyKH, B MPUOOIICHUU K HAYYHBIM METOJIaM



MO3HAHUS TPU U3YYCHUHW BEIICCTB W XUMHYECCKUX pEaKIuii, B (OPMHUPOBAHUU U
Pa3BUTHH MMO3HABATEIBHBIX YMEHUNM U WX MPUMEHEHUU B Y4eOHO-TIO3HABATEIHLHON U
y4eOHO-UCCIEIOBATEIbCKOM  EATEIbHOCTH, OCBOSGHHM TMpaBWI  0OE30MacHOTO
oOpaIieHus ¢ BEIIECTBAMHU B TTIOBCETHCBHOM JKU3HH.

[Ipy u3yyeHUH XMMHHM Ha yYpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue e, KaK:

— (GOopMHpOBaHWE HWHTC/UICKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHHYCCTBY, CAMOCTOSTEIBHOMY WPHHITHIO PCIICHUH,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

— HaNpaBJICHHOCTh 00YYEHHUsI HAa CUCTEMATHUECKOE PUOOIIEHNE 00yJatoIUXCs
K CaMOCTOSTEIBLHOW MO3HABATEIILHON JICSITCIILHOCTH, HAYYHBIM METOJIaM ITO3HAHUS,
(OPMHUPYIOIIIMM MOTHBAIIMIO U Pa3BUTHE CITOCOOHOCTEH K XHMHH;

— obecrnieyeHue yCJIOBHH, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYarOIIMMUCS
OIbITAa Pa3HOOOpPA3HOW JEATEIBLHOCTH, ITO3HAHWUS W CaMOINO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMH), MMCIONIUX YHUBEPCAIbHOE 3HAYCHHE JIJIS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ¢QopmupoBanue o0meld (GYHKIMOHATBHOM W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSICHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MUpa, UCTIOb3Ys 3HAHUS U OTBIT, OJyYCHHbIE MTPU U3YYCHUH XUMUU, IPUMEHATh UX
IIpU peIIeHrH MpooJieM B MOBCETHEBHON KU3HU U TPYIOBOM €SI TEIIbHOCTH;

— ¢opMHpoOBaHUE Yy 00YYAIONTUXCSI TYMAHUCTUYECKUX OTHOIICHHUM, MOHUMAHUS
[IEHHOCTH XMMHYECKUX 3HAHUM JUIsi BBIPAOOTKHU HKOJIOTHMYECKH IeJIeco00pa3HOro
MOBE/ICHMSI B OBITY M TPYAOBOM JESITEIILHOCTH B IIEJIIX COXPAHEHUS CBOETO 3I0POBBS
Y OKPYKaroUIEH NPUPOJHOU CPEIBIL;

— pa3BUTHE MOTHBAllUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MPOdUIIS U HATIPABICHHOCTHU JaTbHEHUIIIEr0 00yUeHusI.

OO611ee 4nCiIO 9acoB, OTBEAEHHBIX IS U3YYEHUS! XUMUU HA YPOBHE OCHOBHOTO
obmiero oOpa3zoBaHus, coctaBiseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

B kypce 3HauuTenbHAas pPOJb OTBOIAUTCS XHUMHYECKOMY OKCIIEPUMEHTY:
MPOBEICHUIO TPAKTHYECKUX padOT W JIaOOPATOPHBIX ONBITOB C ITOMOIIBIO
obopynoBanusi «Touka Pocrta», ¢ukcamum wu aHaM3y WX Pe3yJIbTaTOB,
COOJIIOICHUIO HOPM U TIpaBUJI O€30IMacHOM pabOThl B XUMUYECKOM KaOUHETE.

8 KJIACC

IlepBoHaYaIbHBIE XUMHYECKHE TIOHATHS

[Ipenmer xumun. Poilb XMMHM B JKM3HU YeJOBEKa. XWMHS B CHCTEME HayK.
Tena u BemectBa. du3nueckue CBOMCTBA BEIIECTB. ArperaTHO€ COCTOSIHUE BEIIECTB.
[TonsiTue 0 MeTonax mMoO3HAaHWS B XUMHH. YucThle BemiectBa U cMmecu. CrocoOsl
paszeneHus: cMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKHEe dJIeMeHThl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCTh aTOMOB XMMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BerlecTB. OTHOocuTenbHass aTomMHas Macca. OTHOCUTENIbHAs
MOJICKYJIsSIpHast Macca. MaccoBas 10JIsl XUMHUYECKOTO JIEMEHTa B COCIMHCHUU.

KomnuectBo BemecTBa. Monbk. MosipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IMHHUII BemiectBa. Pacu€rel mo dopmynam
XUMHYECKUX COCTUHEHUH.

duznyeckue U XUMHYECKHE SIBICHUS. XUMHUYECKash peakius U e€ NMpPU3HAKU.
3aKOH COXpaHEHHUs MacChl BellecTB. XHUMHUYeckue ypaBHeHusa. Kiaccudukanms
XUMHYECKUX PEAKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYy/I0H, MpaBuiaMu paboOThl B JTaOOpaTOpuu U
npuéMaMu oOpaleHus ¢ JIabopaTOpHBIM 00O0pyJAOBaHUEM, U3YyUYCHHE U OIHUCAHUC
GU3MYeCKUX CBOMCTB  OOpa3lOB  HEOPraHWMYECKHUX  BEIIECTB, HAOJIOJCHUE
¢usnuecknx (TUIaBIeHUE BOCKA, TasHUE JIbJa, PACTUPaHUE caxapa B CTYIKE, KUTICHUE
M KOHJEHCAIUsl BOJABI) M XUMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHHE MEITHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOW) SIBJICHUM, HAOIIOIEHUE U OMHUCAHUE
MPU3HAKOB  MPOTEKAaHUS ~ XUMHYECKMX  peaknuid  (pas3mokeHue  caxapa,
B3aMMOJICCTBHE CEPHOW KHUCJIOTHI C XJOPUIOM Oapwisi, Pa3ioKEHUE TUIAPOKCHIIA
meau (1) mpu HarpeBaHuu, B3auMOJICHCTBHUE XKeie3a ¢ pactBopoMm cos mean (I1),
M3YUYEHHUE CMOCOOOB pa3/IeNIeHUsl CMECEl: C MOMOIIbI0 MarHurta, (QUIBTPOBAaHHUE,
BBIIAPUBAHUE, TUCTWUIALNS, XpoMaTtorpadus, MPOBEACHUE OYUCTKH MOBAPEHHOU
CoJlii,  HAOJIOJEHHWE W  ONHCAHUE  pe3yJbTaTOB  MPOBEIACHUSA  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHMs MacChl, CO3JaHUE MOJEJIEeH MOJIeKYI
(1apocTepKHEBBIX ).

Baskneiinmue npeacTaBuTe/ M HEOPraHUYeCKNX BellleCTB



Bo3nyx — cmecws razoB. CocrtaB Bo3ayxa. Kucimopon — sneMeHT u mpocrtoe
BellecTBO. HaxokieHwe Kuciopona B NOpupojae, (Puanueckue U XUMUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunbl. IIpumenenue xkucinopona. CrocoOsl
MOJIyYEHHUS KUCIIOPoJia B 1aO0OpaTOpUH U MPOMBIIUIEHHOCTH. KpyroBopoT Kuciiopoia
B npupoje. O30H — ajuioTponHas MoAUGUKALINS KUCIOPO/Ia.

TeroBo#t 3ppexT XUMUUECKO peakuu, TEPMOXUMHUECKUE YPaBHEHUS, IK30-
U DHIOTEPMUUYECKUE peakuuH. TOIIMBO: Yrojsib MU METaH. 3arpsA3HEHUE BO31yXa,
yCWICHUE apHUKOBOTro 3¢ (PekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopoa — anemeHT u npocToe BeliecTBO. HaxoxaeHne Bogopoaa B MpUpOE,
dbu3nYecKue U XMMHYECKHUE CBOMCTBA, IPUMEHEHHE, ClIOCOObI moydeHust. Kuciaorsl
U COJIH.

MonsipHbiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHHSIM.

dusznyeckue CBOMCTBA BOJAbl. Boga kak pactBoputenb. PacTBOpBI.
HacplllieHHbIE W HEHACBHIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOWCTBAa BOJAbI. OCHOBaHWSI.
Ponb pacTBOpoB B mpupojie U B KU3HM 4eaoBeka. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3sHEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeopranuyeckux coeauHenuit. Oxcunpl. Knaccuduxarms
OKCHJOB:  coieoOpa3yiomue  (OCHOBHBIE,  KHUCJIOTHbIE,  aM{(OTEepHBIE) U
Hecoseobpasyromue. Homenkiatypa okcusoB. @u3nyeckre U XUMUYECKHUE CBOMCTBA
okcu0B. [lonyueHne okCuaoB.

OcunoBanusi. Knaccudukanuss oOcCHOBaHUW: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHuil. @PuU3WUECKHME W XUMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUIA.

Kucnorel. Knaccudukarmus kucinor. Homenkmarypa kucior. dusndeckue u
XUMHYECKHUE CBOMcTBa KuHCIOT. Psn aktuBHoctH MetaiioB H. H. bexerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. dusnmyeckne W XUMHYECKHE CBOMCTBA COJEH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COJEP/KAHUSA KHUCIOPOJa B BO3JyXE, MOJIyYCHHE,
coOWpaHue, pacrno3HaBaHUE M HW3YYEHHE CBOMCTB KHCIIOPOJAa, HaAOIIOJEHUE
B3aHMOJICMCTBUS BEUIECTB C KUCIOPOJIOM U YCIOBUS BOZHUKHOBEHHUS U NMPEKPAILCHUS
ropeHus (moxapa), 03HaKOMJICHHE C 00pa3llaMu OKCHJIOB M OMKMCAHUE MX CBOMCTB,
MoJiyuyeHue, coOMpaHue, pacno3HaBaHUE M U3yYE€HHE CBOMCTB BOAOpoOAa (TOpEeHHE),
B3aumojieiictBue Bojopoaa ¢ okcugom Meaw (IlI) (Bo3MOXHO wHCHONIB30BaHUE
BHJICOMATEpUAJIOB), HAOIIOJCHHE O0Opa3I0oB BEIIECCTB KOJIWYECTBOM | MOJIb,
uccleIoBaHue 0COOCHHOCTEW PacTBOPEHHUSI BEIIECTB C PA3IMUHON paCTBOPUMOCTHIO,



[IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHONM MAcCOBOM JOJEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICUCTBUE BOJIbI C METa/NIaMH (HATPUEM U KalbliieM) (BO3MOXKHO
HCIIOJb30BaHUE BHUJEOMATEpPUATIOB), HCCJIEJOBAaHUE OOpa3OB HEOPraHUYECKUX
BEILIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJCHHWE H3MEHEHUS OKPACKU HHIAUKATOPOB B
pacTBOpax KHUCIOT W Ieinodeil, uzydeHue B3auMmopeictBus okcuma menu () ¢
pacTBOPOM CEPHOM KHUCJIOTBI, KHCIOT C METa/ulaMH, PEaKLUWd HEeWTpaau3aluH,
MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO METaia JPYTUM W3
pacTBOpa COJM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BaxHenmne Kkiacchl
HEOPraHUYECKUX COCUHEHUI.

HHepuongnuecknin 3axkoH u Ilepuoamyeckas cucreMa XMMHYECKHUX
iemenToB JI. WM. MenneneeBa. CrtpoeHue aroMoB. XHMHYECKAS] CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble TOMBITKK KIaCCU(UKAIUU XUMUYECKUX dyeMeHTOB. [loHsTHe o
rpynmnax CXOJIHBIX OJJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJIbI,
rajioreHbl, HHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOpble 00pa3yroT aM()OTEepHBbIE OKCUIBI U
TUJPOKCUIBI.

[lepuognueckuii 3akoH. llepronnueckas cucTeMa XUMHUUYECKUX 3JIeMEHTOB [l.
N. Menpneneesa. Koporkonepuonnas u aimHHOoNepuoaHas Gopmbl [lepuoanyueckoit
cucteMbl xumuueckux smemeHToB JI. WM. Menneneea. Ilepuoasl U TpyMIibL.
@uU3NYECKU CMBICIT MTOPSIAKOBOIO HOMEPA, HOMEPOB MEPHUOJIA U FPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK  aroMoB  mepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
[Tepuonnueckoin cuctemsl J[. M. MenneneeBa. XapakTepucThka XUMHYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoaunueckoit cucrteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUs paJguyca aTOMOB XUMHUYECKHUX DIJIEMEHTOB,
METaJUTMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue [lepumoamueckoro 3akoHa u Ilepuonnueckoil CUCTEMbl XUMHUUYECKUX
JJIEMEHTOB I pa3BuTud Hayku u npaktuku. Jl. WM. MenngeneeB — y4éHbli u
IPaKJIaHHH.

Xumuueckas cBsizb. KoBaneHTHas (moisipHass W HEMOJISIpHAsi)  CBSA3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp okuciieHusi. OKUCIUTENbHO--BOCCTAHOBUTEINbHBIE peakiuu. [Iponecchl
OKHUCJIEHUS U BOCCTaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

M3yueHHE O0O0pa3lioB BEIIECTB METAUIOB W HEMETAIJIOB, B3aUMOJCHCTBHE
TUAPOKCHAA IIMHKA C pPAacTBOPAaMHM KHCJIOT M IIEJIOYEH, IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropeHue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunie cea3u



Peanuzamus MexnpenMETHBIX CBS3€d NpPU HM3YYEHHH XUMHM B 8 Kiacce
OCYIIECTBIISIETCS] YEPE3 UCTOJIb30BAHUE KAaK OOIIMNX €CTECTBEHHO--HAYYHBIX MOHATHIA,
TaK MW TOHSATUM, SBISAIONIMXCA CHCTEMHBIMU ISl OTHAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUYHbIE TOHSTHSA: HAy4dHbId (DaKT, THNOTE3a, TEOpHs,
3aKOH, aHajJu3, CHUHTE3, KiIaccupUKalus, MepUoOJUYHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusukKa: MaTepus, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, HYKIINU]I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DJEKTPUUECKUU 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, ra3, (U3NMUECKUE BEITMUYUHBI, €AUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHhI, 3BE€3/b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOABI, TOJE3HbIE
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[lepuognueckuii 3akoH. llepronnueckas cucTeMa XUMHUUYECKUX 3JIeMEHTOB [l.
. MengeneeBa. CrTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajusl, KaIbIUA U UX COEAUHEHUN B
COOTBETCTBHUH C TIOJIOKEHUEM AJIEMEHTOB B llepronnueckoil cucrtemMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHUIbl XHMHYECKON CBA3U. THIBI KPUCTANIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAIIMYECKOW PEUIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSALIMXCS K Pa3IM4HbIM KJlaccaM HEOPraHUYECKHUX
COEMHEHUM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukarms XuMUYeCKHX peakifil Mo pa3ITuyHbIM MpU3HaKaM (110 YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 10 N3MEHEHHIO
CTETICHEH OKHUCIICHHS XHUMHYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHUIO
KaTaJInu3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINHI, TEPMOXUMHUYECKUE YPAaBHEHMUS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. llonstue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKHX peaknusx. [[oHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonartue o xaranuze. [loHsATHE O XMMHUYECKOM paBHOBeCHMU. PaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PpEAKIMH U IOJ0KEHUE XUMHYECKOTO
paBHOBECHSL.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peakuuy, AIIEKTPOHHBIN Oasianc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnenue YpaBHEHUM



OKHCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust AEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonbl, aHuoHbl. MeXaHU3M AUCCOUMALMMA BEUIECTB C PA3JIUYHBIMU BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHTHI.

Peakiiuu voHHoro obmeHa. YClIoBUS MPOTEKAHUSI PEAKIUN MOHHOTO OOMEHa,
IIOJIHBIE W COKpall€HHbIE WOHHBIE ypaBHEHHs peakiuil. CBoWCTBAa KHUCIOT,
OCHOBAHUUW M COJIEM B CBETE MPEJCTABICHUN 00 JICKTPOIUTUUYECKOU JTUCCOIUAIUU.
KauectBenHnbie peakiinu Ha UOHBL. [IOHSITHE O TUIPOIU3E COJNEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJECIAMU KPUCTANIMUECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W ajMasza), CIOXKHBIX BEIICCTB
(xmopuma HATpHs), UCCIETOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEAKIUU OT
BO3JICUCTBUS Pa3IMYHbIX (PAKTOPOB, MCCIIEIOBAHUE AJIEKTPOIPOBOTHOCTHA PACTBOPOB
BEILECTB, IIpollecca JHUCCOLUMALMU KHUCIOT, WIeIoYed M conell  (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEO MATEPHUATIOB), IPOBEJICHUE OMBITOB, WLIOCTPUPYIOIIUX
NPU3HAKU MTPOTEKAHUsSl PEaKIMii HMOHHOTO0 oOMeHa (0O0pa3oBaHHe OCajKa, BbIIEIECHUE
raza, oOpa3oBaHUE BOJbI), OIBITOB, HILIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX peakUui (FOpEeHHE, pPEaKkUUH pPa3joKeHUs, COCIUHEHHS),
pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IMOMOLIBIO KAYECTBEHHBIX PEAKLIMN Ha
VOHBI, PEIIEHNUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerasiibl 4 MX COeAMHEHUS

O6mast xapakTtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHune W (pu3myecKkue CBOMCTBA MPOCTHIX
BEIIIECTB — raJIOr€HOB. XMMHUYECKUE CBOMCTBA HA MpUMEPE XJiopa (B3aUMOACHCTBHUE C
MeTajulaMHi, HeMeTaulaMH, IienoyaMu). XiiopoBojgopon. CoissiHas —KHCIIOTa,
XUMHUYECKHUE CBOMCTBA, MOJYYEHUE, IPUMEHEHHE. [[efCcTBUE XT0opa U XJIOpOBOAOPOAA
Ha OPraHMU3M 4eJIoBeKa. BaxkHelmue XJI0puapl U UX HAX0XKICHUE B IPUPOJIE.

O6mast xapakrtepuctuka d37eMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHwe M (U3MYECKUE CBOMCTBA
MPOCTHIX BEIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHBIE MOIU(DHUKAIIMN KUCTIOPOaa U
ceppl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOAOPON, CTpoeHHE, (PU3NYECKHE U
XUMUYEeCKHe cBoicTBa. OKCUABI Cepbl Kak MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA (OOIME KaK MpeCTaBUTENS
KJlacca KHCIOT W crnenuduieckrne). XUMHUYECKAE PEaKInd, JeKallhue B OCHOBE
MPOMBIIIJIEHHOTO CIOco0a TMOJy4YeHHs CEepHOW KHCIOTHL. [IpuMeHeHue cepHoit
kucioTbl. ConM CepHOM KHUCIOTHI, KA4eCTBEHHAs peakuus Ha Ccyiab]aT-uoH.
Haxoxnenne ceppl M €€ COENMHEHUNW B NpuUpoae. XUMHUYECKOE 3arps3HCHUE



OKpY’Karolen cpeibl COeTMHEHUSIMU CePbl (KUCIOTHBIE T0XK/H, 3arps3HEHNUE BO3AyXa
1 BOJOEMOB), CITIOCOOBI €r0 MPeI0TBPAIIECHHUS.

O6mas xapakrtepuctuka 3nemMeHTOoB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCIEHMs. A30T, pPacHpoCTpaHEHUE B MPHUPOJE,
dbuznyeckue U XuMuueckue cpoiictBa. KpyroBopot azora B mnpupojae. AMMHAK, €ro
dbu3nUecKkue U XMMUYECKUE CBOMCTBA, MoyueHue W nmpumeHenue. Coin aMMOHMS,
ux Qusnueckue U XMMHUYECKHE CBOMCTBa, NMpuMeHeHue. KauecTBeHHas peakiusi Ha
MOHBI aMMOHUsS. A30THas KHUCJIOTa, €€ ToJiydeHue, (Pu3nueckue W XUMHUYECKHUE
cBoiicTBa (0OOmIME Kak TMpeACTaBUTENd Kjacca KHUCIOT U cHeludpuyecKue).
Hcnonp3oBanue HUTPATOB U COJIEH aMMOHHUSI B Kaue€CTBE MUHEPAIbHBIX YI0OpEHUI.
XUMHUYECKOE 3arps3HEHHE OKPYKAIOUIEH Cpellbl COSAUHEHUSIMU a30Ta (KUCIOTHBIC
TOKJIM, 3arpsi3HEHWE BO37yXa, MOYBBI W BOAOEMOB). dDocdop, amIoTPOIHbIC
moaudukanuu pochopa, pusudeckre u xumudeckue croictBa. Oxcua pochopa (V)
u QochopHas kuciaora, ¢(UMYECKHE U XHMHYECKHE CBONCTBA, TOJYUYCHUE.
UcnonwszoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaxkrtepuctuka 31eMeHTOB |VA-rpynnbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIECHUsS. YTIEPOJ, aNIOTPONHbIE MOoIU]UKaINH,
pacnpocTpaHeHue B MpHUpoJe, (PU3NYECKUe U XUMUYECKHE CBOMCTBA. AAcopOIus.
Kpyrosopot yraepoaa B npupoje. Okcuabl yriepoaa, ux Gusndeckue u XUMUIeCKue
CBOICTBa, JECHCTBME HA OKUBBIE OpPraHU3Mbl, IMOJIy4YeHHUE U MPUMEHEHUE.
Okojoruyeckue MpoOJeMbl, cBsi3aHHble C okcugoMm yriepona (1V), rumoresa
rJI00QJIBHOTO TIOTETJICHUSI KJIMMaTa, MapHUKOBBIA A (deKT. YroapHas KUCIOTa U €€
coimu, uX (U3MYECKHE M XUMHUYECKHE CBOWCTBA, IMOJYYCHHUE M MPUMEHEHUE.
KauecTBeHHas peakiusi Ha kKapOoHaT-moHBI. Mcmonp3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, MTPOMBINIJIEHHOCTH U CEJILCKOM XO3sIICTBE.

[lepBoHauanbHbIE MOHATUS OO0 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STAHOJ, TIUIEPHUH, YKCYCHAsl KHUCIIOTA).
[IpupoaHbIe UCTOYHUKH YTIIEBOJOPOAOB (YroJyib, IPUPOAHBIN Ta3, HE(TH), MPOAYKTHI
ux mnepepaboTku (OCH3WH), WX pOdb B OBITY W TpOMBIIUIEHHOCTH. [loHATHE O
OMOJOTUYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, yriaeBoAaxX — U UX POJIH B KU3HU
yesnoBeka. MarepruaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COECUHEHUM.

Kpemunii, ero ¢u3myeckue ¥ XUMHUYECKHE CBOWCTBA, TIOJNyYCHHE U
npumeHenue. CoeanHeHus: KpeMHus B mipupoze. O0mme npeacraBieHus 00 OKCUeS
kpemuus (IV) u xkpemuueBoil kuciore. CuiaukaThl, UX HCIOJb30BaHUE B OBITY, B
MIPOMBITINICHHOCTH. BaXHEHITNE CTpOUTEIbHBICE MaTepUabl: KEpaMHKa, CTEKJIO,
1eMeHT, OeToH, kene300eToH. [IpoOGraeMbl  0€30macHOrO  MCMOJBb30BAaHUS
CTPOUTENHHBIX MATEPHAIIOB B TTIOBCEHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:



M3yueHHUE O0Opa3OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAUYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIO/ICHUE MTPU3HAKOB UX
MIPOTEKAHMUsI, OMBITHI, OTpakaroue GU3nIecKue 1 XMMUUECKHUE CBOMCTBA raJOT€HOB
U UX COCIMHEHUHN (BO3MOKHO HCIIOJIh30BaHUE BUICOMATEPHATIOB), O3HAKOMIICHUE C
oOpa3ziamMu XJIOpUAOB (TaJOT€HHUIOB), O3HAKOMJIEHHE C O0Opa3lamMu cepbl U e
COCIMHEHUAMHU (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHATIOB), HAOIIOJCHUE
mpouecca OOyriavMBaHUs caxapa IOJA JACHCTBUEM KOHILIEHTPUPOBAHHOM CEpHOM
KHUCIIOThI, H3Y4YCHHUE XUMHUYECKUX CBOUCTB pa30aBICHHON CEPHOM KHUCIOTHI,
IPOBE/ICHUE KAUYeCTBEHHOW peakiuu Ha Cynb(aT-uoH U HaAONMIOJCHUE TpPU3HAKA €€
MPOTEKaHUsI, O3HAKOMJIEHHWE C (U3UYECKUMH CBOMCTBaMM a3zora, (ocdopa u ux
coeIMHEHUN (BO3MOXKHO HMCIOJIb30BAHME BHJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U
dochopHBIX ymoOpeHUi, MONydyeHHue, COOMpaHUe, paclo3HABAHUE W HM3YYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KaueCTBEHHBIX PEaKIIMii Ha MOH aMMOHHUs U docdar-
MOH Y M3yYCHHE MPU3HAKOB MX MPOTEKaHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOU
AQ30THOM KHCIOTBI C Meapl0 (BO3MOXKHO UCIIOJIb30BAaHHE BHUACOMATEPHUAIIOB),
U3y4YeHHue MOJeJiel KpUCTAIUIMYeCKUX pPemeEToK anmasa, rpadura, Qysiepena,
O3HAKOMJICHHE C TPOIECCOM aJCOpOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W yCTPONCTBOM MPOTHUBOrasa, IMOJy4YeHUe, coOupaHue, pacro3HaBaHHUE H
U3YUYEHUE CBOWCTB YIJEKUCIOr0 Tras3a, IPOBEJACHUE KAUYECTBEHHBIX pEaKUWuid Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
OPOIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELICHHE 3KCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHeuIre HeMeTauIbl U UX COCIUHCHUS.

MeTausibl M UX COeIMHEHUS

OO61ast XapaKTepUCTUKAa XUMUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
nonoxenus B [lepuoguueckoit cucreme xumuuyeckux siemMeHToB Jl. M. MenneneeBa
U cTpoeHusi aToMoB. CTpoeHne mMeTauioB. MeTamndeckasi CBsI3b M MeTaJIndecKas
KpUCTAJTIMYECKass pEHETKAa. ODJIEKTPOXUMUYECKUI PsJl HANpsSKEHU METaljIoB.
duznyeckue W XMMHUYECKHE CBOWCTBa MeTauioB. OOmme CcrnocoObl IMONTyYCHHS
MetaiioB. [loHATHE O KOPpO3MHM METAJJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
kopposuu. CmnaBel (CTanb, 4yTr'yH, AIOPATIOMUHUMN, OpOH3a) M WX NPUMEHCHHE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[I{esrounble MeTauibl: MOJOXKEHHE B llepronnyeckor CHCTEME XHMHYECKUX
snementoB JI. M. MeHnaeneeBa, CTpoeHHME HMX AaTOMOB, HAXOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUAPOKCUABI HATpUS U Kanus. [[puMeHeHne MEeI0UHbIX METANIOB U KX COSIUHEHUM.

[[leoyHO3EMENBHBIE ~ METAJUIBI MAarHuii W KaJlbLMW: TMOJOXEHHE B
[Tepunoauueckoil cucteme xumMuueckux 3yeMeHToB JI. M. MeHneneeBa, CTpoeHUE UX
aTOMOB, HaxoXJeHue B mpupoje. OPu3nuecKkue U XMMUUYECKUE CBOMCTBA MarHusi u



Kayblvs. BakHelmue coeuHeHns Kanblusi (OKCUJI, TUIPOKCU, coiin). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

AnoMUHMI: oJIo)keHUEe B llepmoanueckoi cUCTEME XMMHUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHue aroma, HaxoxIeHWE B Ipupoae. dDusnueckue u
XUMUYECKHE CBOMCTBa amtoMUHHUS. AMQOTEpHBIE CBOMCTBAa OKCHIA M THUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoanueckoi cucreme XuMu4Ieckux sneMeHToB /1. .
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKJAeHUE B npupojae. Ouzndeckrue 1 XuMHYECKUE
cBoicTBa xene3a. Okcuabl, rugpokcuasl u conu xenesza (ll) u xenesa (ll), ux
COCTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C oO0pasllaMud MeETauUIOB M CIUIABOB, HUX (PU3HMUECKUMH
CBOMCTBaMU, U3yUEHUE PE3yJIbTATOB KOPPO3UU METAIIIIOB (BO3MOXKHO UCTIOJIb30BAHUE
BUJIEOMATEpUaIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHJA KaJIbIIUS W HATPHUS C
BOJOW (BO3MOJKHO WCIIOJb30BAaHUE BHUJEOMATEpPUATIOB), HCCIEIOBAHUE CBOMWCTB
KECTKOU BOJIBI, MpOIlecca TOPEHUS Kejie3a B KUCIOpo/ae (BO3MOKHO MCIIOJIb30BAHUE
BUJICOMATEpUAJIOB), TMPU3HAKOB IMPOTEKAHUs KAYECTBEHHBIX pEaKIUid Ha HOHBI:
MarHus, Kajbliusg, amioMuHHs, IuHKa, kemesa (I1) u xemesa (M), memu (1),
HaOJII0/IEHNE U OMHCAaHNe MPOLIECCOB OKPALIMBAHUSA TUIAMEHH MOHAMH HATpPUsI, Kajus
U Kaiblug (BO3MOXXHO  HCIIOJB30BaHHME BHUICOMATEPUAJIOB), HCCIIEJOBAaHUE
aM(OTEpHBIX CBOWCTB THAPOKCHIA AIOMUHHUS M THAPOKCHIA IIMHKA, pElIeHUE
AKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHelre MeTasibl U UX COCIUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemectBa u marepuanbl B IIOBCEIHEBHOM >KM3HM 4YeJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUUYECKMX peakuuii B ObiTy. IlepBas momomib mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpYyXKarollled cpeabl (MpeaesibHas J0mycTUMas
KOHIIeHTpanus BemecTB, gaiee — [IJIK). Ponb Xxumuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

H3ydeHue oO0pas3lloB MaTepHalioB (CTEKIIO, CIUIABBI METAJUIOB, IOJMMEpPHBIE
MaTepuarbl).

Mexcnpeomemmunle cea3u

Peanuzamuss MexnpenMETHBIX CBS3€M NPU HM3YYEHHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 UCIOJIb30BAaHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W TOHATHM, SBIAIOIIUAXCA CHUCTEMHBIMU JUISl OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTeCTBEHHO-Hay4YHbIC TOHSATHUS: HAy4HbIM (akT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIO/ICHNUE,
AKCIIEPUMEHT, MOJICTTUPOBAaHUE, U3MEPEHHE, MOJIEIb, SBICHUE, TAPHUKOBBIN 2P QeKT,
TEXHOJIOT U, MaTepUaIbl.

dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIIHI,
PalOaKTUBHOCTD, MOJIEKYIIa, DIIEKTPUIECKHIA 3apsi, MIPOBOTHUKH,
MOJYTIPOBOHUKH, TUINIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, Tra3, PacTBOP, PACTBOPUMOCTH, KPUCTAIITMYECKas pEMIETKa,
CIUIaBbl, (PM3MUECKUE BEITMYHMHBI, €AMHHIIBI H3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
IUIAaHETHI, 3BE361, CoHILe.

buonorus: ¢orocunrtes, npixanme, Ouocdepa, IKOCHCTEMA, MHHEPAIbHBIC
yIoOpeHwsI, MUKPO3JIEMEHTHI, MaKPOAJIEMEHTBI, TUTATEILHBIC BEIICCTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOABI, TOJE3HbIE
MCKOITaeMbI€, TOTUTNBO, BOJTHBIC PECYPCHI.

IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOI'PAMMBI 11O
XNUMHUHN HA YPOBHE OCHOBHOI'O OBLHIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE  pe3yJdbTaTBl OCBOCHHUS TPOTPAaMMBl  OCHOBHOTO  OOIIETro
o0pa3oBaHHs JOCTUTAIOTCS B XOoJe OOydYeHUs XHMHUU B CIWHCTBE Yy4eOHOH U
BOCIIUTATEIBHON JESATEIIBHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH M  JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH, TPHHITHIMH B
o0IIecTBe TpaBWJIAaMU HM HOpPMaMd TIOBEIEHUS M CIIOCOOCTBYIOT IIpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHSI M COIIMATTU3AINN 00yJatOITUXCA.

JInyHOCTHBIC PE3yJIbTAThI OTpaXarOT  TOTOBHOCTH oOyJaronmxcs
PYKOBOACTBOBAaTbCS  CHUCTEMOW  TO3UTHBHBIX  I[IGHHOCTHBIX  OpHUEHTAIlM W
pacIIfpeHre ombITa ASSTEIHbHOCTH HA €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHMY€CKOT0 BOCTIUTAHUS

[IEHHOCTHOT'O OTHOIIICHUSI K OT€UECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HACIEJWI0, TIOHUMAaHHs 3HAYCHHUS XUMHUYECKOM Hayku B IKHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JTOCTOBEpHON uH(MOpMalueidn o
MEPEIOBBIX JOCTHIKEHUSX W OTKPBITUSX MHPOBOM ¥ OTEUYECTBEHHOW XHWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUPA U OOIIIECTBA;

2) TPakIaHCKOT0 BOCTIUTAHUSI:

MPEACTAaBICHUS O COIUAJIBHBIX HOPMaX W TMPaBHIAX MENKIMIYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, y4eOHO-UCCIEA0BATEIBCKOM, TBOPUECKON U APYTUX BUIAX NESATCILHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW HESATEIbHOCTH TIPH BBITOJHEHUN
y4eOHBIX, TTO3HABATEIBHBIX 3a/1ad, BBINOJHCHUH XWMHUYECKHX OSKCIEPUMEHTOB,



CO37aHUM YYCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIITH
B TIPOIIECCE ITON YUCOHOU JESITEIEHOCTH, TOTOBHOCTH OIICHUBATH CBOE TTOBEACHUE U
MOCTYITKM CBOMX TOBAPHIICH C IMO3UITMU HPABCTBCHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEICTBUN MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHPOBO33PEHYCCKUE TPEJICTABICHUS O BEIICCTBE M XHMHYCCKOW pPEaKIuHy,
COOTBETCTBYIOIIIMNE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH W COCTaBJISIONINE
OCHOBY JUIsl TIOHMMAaHHS CYIIHOCTH HAy4YHOW KapTHHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHUPOJBLI, B3aUMOCBS3SIX UEJIOBEKa C
IPUPOTHON CPEIOH, O POJIM XMMHH B TIO3HAHUHU dTHUX 3aKOHOMEPHOCTEIH;

NO03HABaTEILHBIC MOTHBBI, HAINPABJICHHBIC Ha TOJYYCHHE HOBBIX 3HAHUU I10
XMMHH, HEOOXOJHMMBIC /I OOBSICHCHHS HAOII0JaeMbIX TPOIECCOB M SBJICHHH,
NO03HABATEIbHON, WH(POPMAIIMOHHON W YHTATEIbCKOW KYJIbTYPBl, B TOM YHCIIC
HABBIKOB  CaMOCTOSITCILHOM pPabOThl ¢ Y4YCOHBIMH TEKCTaMH, CIPAaBOYHOMU
JUTEPATYPOH, JIOCTYITHBIMH  TEXHUYCCKUMH  CpPEJICTBAMH  MH(POPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOyYeHWI0 M TO3HAHWIO, JFO003HATEIIBHOCTh, TOTOBHOCTH U
CTIOCOOHOCTh K caMOO0Opa30BaHUIO, TIPOSKTHOW M MCCIIEA0BATEIIHCKON IeATETHHOCTH,
K OCO3HaHHOMY BHIOOpPY HANPaBICHHOCTH M YPOBHS O0YUYCHHS B JATbHEUIIIEM;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH XM3HU, OTBETCTBEHHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKHA Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHHE IIOCICICTBUH W HETPUATHE
BPEIHBIX  TPHUBBIYCK  (YMOTPEOJIGHUS  aJKOTOJis, HApPKOTUKOB,  KYpEHHS),
HEOOXOAUMOCTH  COOJIFOJICHUS TpaBMJI  OE30MACHOCTH TMpU  OOpalleHHH ¢
XUMHAYECKUMH BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HH;

5) Tpy/10BOro BOCIIUTAHHS:

MHTEPEC K MPAKTUUYECKOMY H3YUCHHIO Mpodeccuii U Tpyaa pa3IudHOro poja,
YBaXEHHUE K TPYAY U pe3ybTaTaM TPYIOBOH NESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
NMPUMEHEHUS TIPEIMETHBIX 3HAaHUH 110 XUMUH, OCO3HAHHBIN BBIOOP WHIAMBHUIYAIBHON
TPACKTOPUU TPOAOKEHUS O00pa3oBaHWs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB W TOTPEOHOCTEW, YCMENTHOMN
mpoecCHOHaTbHON EeITeTFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBaTLCA B IPO(PECCHOHATBHOM Cpee;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHONICHHE K MPHUPOJE KaK MCTOYHUKY JKU3HU
Ha 3emie, OCHOBe €€ CyYIIECTBOBAHHUS, IOHMMAHHWE I[EHHOCTH 3JI0POBOTO H
Oe3zomacHoro o0pa3a JKM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3HUecCKOMy W TICHXWYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOJIFOICHHS



npaBusl 0€30MAaCHOIO MOBEAEHUS NMPU paboTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYalUAX,
YIPOKAIOIIUX 340POBBIO U KU3HU JIIOACH;

CHOCOOHOCTH MPHUMEHSATh 3HAHUSA, MOJydaeMble NpPU U3YYCHUH XUMUH, IS
peILIeHUs 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEH NPUPOIHOU CPEeAoM, U ITOBBILICHUA
YPOBHS ~ SKOJOTMYECKOM  KYJBTYpbl, OCO3HAHMS  TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpoO0JieM M MyTeHd HUX pEelIeHUs IMOCPEICTBOM METOJOB XHUMHH,
DKOJIOTUYECKOTO MBIIUJIEHNS, YMEHUS PYKOBOJCTBOBATHCA MM B IIO3HABATEJIBHOM,
KOMMYHHMKAaTHUBHOM U COLIMATILHON NIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIE IS
(dopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHsl, MPUHIIUII,
runore3a, (axkT, cucTeMa, TNPOLECC, OKCIEPUMEHT U JIPyroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpeJAMeTax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITUX MPEAMETOB (OPMHPOBATH MPEJCTABICHUE O LIETOCTHON
HAy4YHOM KapTHHE MHUpA, U yHHUBEpCalbHble yuyeOHbIE NeWcTBUA (TMO3HABaTEIbHBIE,
KOMMYHUKAaTUBHbIC, PpETYJISTUBHbBIE), KOTOpble obOecreunBaloT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4YeOHOU
NEATENIbHOCTH.

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckue AefcTBUA:

YMEHHSI MCIIOIb30BaTh IPUEMBI JIOTUYECKOTO MBIIIJICHUS [PU OCBOCHUU
3HAHUM: PACKpPbIBaThb CMBIC] XHUMHUYECKUX MOHATHN (BBIIEIATh MX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMH MOHSATHUSMH), HCIOJIb30BaTh
NOHSTHS 711 OOBACHEHUSI OTACNIBbHBIX (DAKTOB W SIBICHHM, BHIOMpATh OCHOBAHUA U
KPUTEpUH I KJIACCH(PUKAIUU XUMHUYECKHX BEIIECTB M XUMHUYECKUX pEaAKIUH,
YCTaHABIMBATh TNPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXKIAY OOBEKTAMU H3YyUCHHS,
CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTHBHBIE, 0 AHAJIOTHH),
JI€JIaTh BBIBOAbI U 3aKIIFOUECHUS;

YMEHUE IMPUMEHATH B IIPOLECCE MO3HAHUSA IOHATHS (IpEeIMETHbIE U
METaIpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, HCIOJIb3YEMBIE B XUMHH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJEIbHBIE NPEACTABICHUS —
XUMUYECKUI 3HaK (CUMBOJ DJJIEMEHTa), XuMuuyeckas (opMmylia U ypaBHEHHUE
XUMHYECKOM PEAKUUU — MPU PEIIEHUU Y4YeOHO-ITO3HABATENbHBIX 3aJa4, C Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh W XapaKTEPU30BATH CYIIECTBEHHBIE
IIPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKHX PEaKLHM,
BBISIBJISATH  OOLIME  3aKOHOMEPHOCTH,  IPUYMHHO-CIEJICTBEHHbIE  CBS3M WU
IIPOTUBOPEYHS B N3YyUaEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBrble ucciaenoBare/bCKHe 1eHCTBHSA



YMEHUE UCIOJIb30BaTh IIOCTABIICHHBIE BOIMPOCHI B KAYECTBE HWHCTPYMEHTA
MO3HAHMS, & TAKKE B KAUECTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MpUOOpPETeHHE ONbITa MO0 TUIAHUPOBAHUIO, OpPraHW3allUd U MPOBEJICHUIO
YUYEHUYECKUX O3KCIHEpPUMEHTOB, YyMEHHME Ha0moAaTh 3a XOAOM IIpolecca,
CaMOCTOSITEJILHO TMPOTHO3UPOBATH €ro pe3yibTaT, (opmMyaupoBaTb 000OIIEHHS U
BBIBOJIbI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIEAOBAHUS, COCTABIATH OTUYET O
poJielaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AaHAJIU3UPOBATh M UHTEPIPETUPOBATH HHOOPMAIIUIO
pPa3IUYHBIX BUAOB W (OPM MPECTABICHUS, MOJYy4aeMyl M3 pPa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIPHAS TUTEpATypa XUMUUYECKOTO COJIEpKaHHUs, CITPAaBOYHBIC TTOCOOMSI,
pecypebl lHTEpHETa), KPUTHYECKU OIICHUBATH MPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO
UH(OpPMAIIHIO;

yMEHUE TPHUMEHATHh pa3IMYHbIE METOJbI M 3alpoChl MPU TIOWCKE U OTOOpe
uHQOpMallMK W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JJI BBHITIOJHEHUS
y4eOHBIX U TMO3HABATENBHBIX 3a]a4 ONpPEeJeIEHHOr0 THUIA, MPUOOPETEHUE OIbITa B
0o0JaCTM  MCTONB30BaHUA  HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUIA,
OBJIQJICHUE KYJIbTYpPOW AKTUBHOIO HCIIOJb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BHIOMpPATh ONTUMAJIbHYIO (HOpPMY MpeACcTaBICHUS HHPOpMAIUU U
WUIIOCTPUPOBAaTh pEelIaeMble 3aJayd  HECJIOXKHBIMU CXEMaMH, JuarpaMMami,
npyrumu popmamu rpaduku U BX KOMOMHAIIASMU;

YMEHHE WCIMONb30BaTh M  aHAIM3UPOBATH B  TMpolecce Yy4yeOHOW U
UCCJIEIOBATEIbCKON JEATEIHbHOCTY HMHMOPMALUIO O BIHSHUU TPOMBIIUICHHOCTH,
CEJIbCKOT'O XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IMTPUPOTHON CPEIbI.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHUS 3aJ]aBaTh BONPOCHI (B X0J€ Auanora u (Win) IUCKYCCUU) MO CYHIECTBY
oOcyxmaeMoi  TeMbl, (OPMYIHPOBATH CBOM  TPEJIOKEHUS  OTHOCHUTEIBHO
BBITIOJIHEHUS MPEIJIOKEHHON 3a71a4U;

YMEHHUSI  TPEJICTABISATh  MOJYYEHHBIE  pe3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MUCbMEHHBIX TEKCTAaX; JI€JIaTh MPE3CHTAIINIO0 PE3YIBTATOB
BBITIOJTHEHUS XUMHUYECKOTO JKCIEepUMEHTa (J1abopaTOpPHOTO OMbITa, JIA0OPATOPHOU
paboTHI [0 UCCIEOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MTPOEKTA);

YMEHHUSI y4eOHOrOo COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MMO3HABATEIBHOM U HMCCIIEIOBATENIbCKON JNEATENbHOCTU MPU PELICHUH BO3HHUKAIOIINX
npoOjieM Ha OCHOBE Yy4€Tra OOUMX HWHTEPECOB U COIJIACOBAaHUSI TMO3ULIUM
(oOcyxaeHusi, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMbI», KOOPAHHAIUS COBMECTHBIX
NEUCTBUM, ONpe/leNIieHe KPUTEPUEB MO OLIEHKE KaueCTBA BBIMOJIHEHHOW pabOThI U

TpyTHe).



PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:
YMEHHE CaMOCTOSITEJIbHO OINpEeNeisaTh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBaTh M MpPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh HauOosnee 3(PEeKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U
ITIO3HABATEIBHBIX 3a/Ja4, CaMOCTOSITEJIbHO COCTABIISITh WA KOPPEKTUPOBATH
NPEIJIOKEHHBIM  QJITOPUTM  JEUCTBUM TIPU  BBIIOJHEHUM 3aJaHUUA € YYETOM
MOJIyYeHHs] HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUSAX,
OLIECHUBAaTh COOTBETCTBHE IIOJIYYEHHOI'O peE3yJibTaTa 3asBJICHHOW IIENH, YMEHUE
UCITIOJIB30BATh M aHAJTU3UPOBATH KOHTEKCTHI, PEIJIaracMbI€ B YCIIOBUM 3aIaHUM.
HPEAMETHBIE PE3YJIBTATDBI
B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO  00SA3aTEIIBHOIO
collepKaHMs, YCTAHOBJEHHOTO JaHHOW (enepasbHON paboyeil mporpaMmoit,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOU[MMHUCA Hay4dHble 3HAHUSA, YMEHHUS M CIOCOObI
NeNcTBUH, cierupruyeckue s IpeIMEeTHON 00acTu «XUMUS», BUBI AESTEIbHOCTU
IO TOJYyYEHHWIO HOBOTO 3HAaHUA, €ro HHTEpPHpeTaluH, MpeoOpa3oBaHUI0 U
NPUMEHEHHIO B Pa3JIUYHBIX YUEOHBIX U HOBBIX CHUTYalIUSX.
K koHuy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHUMN:
® packpbIBaThb CMBICI OCHOBHBIX XUMHUYECKMX IIOHATHM: aTOM, MOJEKYJIa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAsT U HEOJHOPOJIHAs), BAJIEHTHOCTh, OTHOCUTEJIbHAs aTOMHas W
MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10Ji1 XUMHUYECKOTO 3J€MEHTa B COCJAMHEHUHU, MOJISPHBIA O00BEM,
OKCHUJ, KHUCJOTa, OCHOBAHHE, COJb, JIIEKTPOOTPULATEIBHOCTb, CTEICHb
OKHCIICHUS, XHMUYECKas peakuus, Kiaccuukanus peakuuid: peakuuu
COEMHEHMSI, pEaKuu pasjIoKEeHUs, peaklluu 3aMeUIeHMs], peakuu oOMeHa,
9K30- M DHAOTEPMHUYECKHE PEaKIuu, TeIIoBoW 3P(HEKT peakmuu, sIpo
aToMa, DSJEKTPOHHBIM CJIOW aTroma, aTOMHas OpOWTallb, PaJANyC aToMma,
XUMUYECKask CBA3b, IOJISIPHAsA M HEINOJSApHAs KOBAJIECHTHAs CB3b, MOHHAsA
CBSI3b, MOH, KATUOH, aHUOH, PacCTBOP, MAacCOBas J10JIs1 BEECTBA (IIPOLIEHTHAs
KOHLIEHTpAIIMsI) B paCTBOPE;

® UIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMMYECKHX IIOHATUH U
IPUMEHATH 3TU MOHATHUSA NIPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

® UCMOJb30BaTh XUMUYECKYI0 CUMBOJHUKY Il COCTaBICHUS (POPMYI BEIEeCTB
Y YPABHEHUN XMUMHUYECKUX PEAKIUN;

® ONpElENsATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEIUHEHMSX,
CTENIEHb OKUCIICHHSI JIEMEHTOB B OMHAPHBIX COEIMHEHUAX, TPUHAIIIEKHOCTh
BEUIECTB K OIpPEACIEHHOMY KJacCy COEQUHEHUH 1o (¢QopMysaMm, BHUJ



XAMHYECKOW CBsI3M  (KOBAJICHTHAsT W HWOHHAs) B  HEOPTraHWYCCKUX
COCTMHCHMUSIX;

packpbiBaThb cMmbici I[lepuognueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh TOHUMaHWE TIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX SJEMEHTOB OT HUX ToyiokeHus B llepuoandeckoit cucreme,
3aKOHOB COXPAaHEHHUSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJICKYJISIPHOTO yU€HHUsI, 3aK0OHa ABOTaIpO;

OMHUCHIBATh M XapakTepuzoBaTh TabmuuHyw Qopmy Ilepuognueckoit
CUCTEMBbI XUMHYECKUX DJICMCHTOB: Pa3INvaTh MOHATHUS «TJIABHAS MMOATPYIIIa
(A-rpynmna)» u «mobounass noarpymnmna (b-rpynma)», mansie u Oosbiiue
NEepUO/Ibl, COOTHOCUTH OO0O3HAUCHMs, KOTOpPbIE UMEIOTCS B TaOJuIe
«Ilepuognueckas cucrema xummuyeckux syieMeHToB . M. MenneneeBa» ¢
YHCJIOBBIMU XapaKTCPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX 3JICMEHTOB
(coctaB | 3apsij sapa, oOlee YUCIIO AJIECKTPOHOB M PACHPEICIICHHE HX I10
AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XMUMHUYECKHUE DJJIEMEHTBHI, HEOPraHWMYECKHE BEIIeCTBA,
XUMHYECKUE peakuuu (M0 YHUCITy M COCTaBy Y4YacTBYIOIIMX B PEaAKIUU
BEIIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, MOATBEPKIasi OMHCAHUE MPUMEpPAMU MOJIEKYJSPHBIX
YPaBHEHHM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHYECKHUX TPEBpAIEHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIUUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOTO »DJIEMEHTa 1o (opmyle CoequHEHUs,
MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOW pEaKIUH;

PUMEHSITh OCHOBHBIC ONEpAlMH MBICTUTEIHHON NESITEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O000OIICHHEe, CUCTEMATH3aIuI0, KIacCHU(PUKAIMIO,
BBISIBJICHUE TMPUYHMHHO--CIICICTBEHHBIX CBS3€M — JJII W3YYCHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIUN, €CTECTBEHHO-HAYYHBIE METOJIbI TTO3HAHUS
— HaOMroeHUe, M3MEpPEHUE, MOJCIUPOBAHHUE, IKCIEPUMEHT (peaabHBIM U
MBICJICHHBIH );

CJIeIOBATh MpaBUJIaM TOJIB30BAHUS XUMUYECKON MOCYI0M M J1ab0paTOpHBIM
o0opylioBaHMEM, a TakKe IMpaBwiaM oOpalleHus C BelleCTBAaMHU B
COOTBETCTBHM C HWHCTPYKIIUSIMA 10  BBIMOJTHEHUIO  JTAOOPATOPHBIX
XUMHYECKUX OIBITOB TIO MOJTYyYEHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB



(BomopoAa W KHUCJIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JOJIEM pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U IPOBOIUTH
XUMUYECKUE ODKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIIOYEN H
KHCJIOT C MOMOIIbI0 MHAMKATOPOB (JaKMyc, (eHOoN(PTalenH, METUIIOPAHK U
JpyrHe).

K koniy oOydenust B 9 kjacce mpeJMETHBIE pe3ylbTaThl HA OA30BOM ypOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOMIMXCS YMEHUM:

® PacCKpHIBaTh CMBICII OCHOBHBIX XUMUUYECKUX TMOHATUN: XUMUYECKHUM AJIIEMEHT,
aToM, MOJIEKYJa, HWOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHUS,
XUMHUYECKasi peaKkiysi, XUMHUYECKasi CBA3b, TENIOBOU 3(P(EKT peakuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, DIEKTPOJIUTHI, HEANEKTPOJIUTHIL,
ANEKTPOIUTHYECKAS AUCCOLMALIMSA, PEaKIMd HOHHOTO 0OMEHa, KaTaau3aTop,
XMMHYECKOE paBHOBecHEe, oOOpaTHMble U  HeoOpaTHUMbIE  peaklluu,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN, OKUCIUTEb, BOCCTAHOBUTEIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHUE, aJUIOTPOINHs, aM(OTEPHOCTh, XUMHUYECKAS
CBs3b (KOBAJIGHTHAs, MOHHAs, METAJUIMUECKasi), KpUCTANINYECKas pelIETka,
KOpPpPO3HUSl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW pPEAKUUH, MPEIEIbHO
nonyctuMast konuentpanus [/IK BemecTsa;

® UIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX T[OHATUH U
NPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

® KCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTaBJICHHS (POPMYI BEIIECTB
Y YPABHCHUN XUMHUYECKUX PEAKIINM;

® OIpeaensaTh BAJEHTHOCTh U CTEIEHb OKUCIEHUS XMMHYECKUX DJIEMEHTOB B
COCMHEHUAX  PA3JIMYHOTO COCTaBa, NPUHAMJICKHOCTh BEIIECTB K
OTIpeNICIEHHOMY KJIACCY COCMHEHUH MO (opMyJiaM, BUJ XUMUYECKON CBSI3H
(KOBaJI€HTHAsl, WUOHHAs, METAUINYECKasi) B HEOPraHUYECKUX COEIUHEHHUSX,
3aps] KOHA IO XUMUYECKOH (hopmyrie, XxapakTep cCpeibl B BOAHBIX PaCTBOpPax
HEOPraHMYECKUX COCTMHEHUMN, TUIT KPUCTANIMYECKON pEeIIETKH KOHKPETHOTO
BEILECTBA,

e packpeiBath cmbica Ilepuonnueckoro 3akona [J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAaHWE: ONUCHIBATH U  XapaKTepHU30BaTh
tabimunyto (opmy Ilepuogmdeckoil CHUCTEMBI XUMHUUYECKHX DJIEMEHTOB:
pasnuyaTh TOHSATUS «MJIaBHas moArpynma (A-rpymma)» W «moOodyHas
noarpynna (b-rpynma)», Manble W OoNbllIME€ MEPHUOJbI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B MEPUOJUYECKON TabIULE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMUMHUUYECKUX 3JIEMEHTOB (COCTaB M
3apan  Anapa, oOIlee YHCI0 D3JEKTPOHOB M paclpeiesieHHe HX 10



AJEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOMCTB DJIEMEHTOB U WX COCIUHEHUN B TMpeleliax MajblX MHEPUOJIOB U
[JIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHYECKUE peakiuu (M0 YHUCIAy M COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3((EKTy, MO0 WU3MCHCHHIO CTENECHEH OKHCIICHUS
XHUMHYECKUX JICMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIMME U CHEMU(DUUECKUE XUMHUYCCKUE
CBOMCTBA TIPOCTBIX M CIIOKHBIX BCIICCTB, IOATBEP)KIAs OMMCAHUEC
NpUMEpPaMH MOJICKYJISPHBIX M HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHA;

COCTaBIIATh YPABHCHHSI AJICKTPOJUTUICCKOMN TUCCOIMAIIMN KHCIIOT, IICIOYCH
U COJICH, TMOJHBIC M COKpPAIIEHHBIC YpaBHCHUS pPEaKIMi MOHHOTO OOMEHa,
YpaBHEHHsI pPEAKIUN, MOATBEP)KIAIOIIMX CYIIECTBOBAHUE T'E€HETUYECKON
CBSI3M MEXJy BEIIECTBAMU Pa3IUYHbBIX KIACCOB;

packpeIBaTh  CYIIHOCTh  OKHMCIWTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOIO OajaHca 3TUX PeaKIni;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTU TPOTEKAHUS XUMHUYECKHX TMPEBPAIICHUNH B Pa3IUUYHBIX
YCIOBUSX;

BBIUUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO DdJeMEHTa 1o (opMyie COCAUHECHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOpE, MPOBOJAUTH PACUETHI M0 YPAaBHEHUIO
XUMHUYECKOU pEaKInH;

cOOMI0aTh MpaBHiia TOJb30BAaHUS XUMHUUYECKOW MOCY0M U 1ab0paTOpHBIM
o0opyZoBaHMEM, a Tak)Ke TpaBWwia OOpalieHusi C BEIIeCTBaMH B
COOTBETCTBHM C HWHCTPYKIUSMH 10  BBINOJTHEHUIO  JTAOOPATOPHBIX
XAMHYECKUX OIBITOB TIO TMOJYYEHUIO M COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMUaKa u yriaekHuciioro rasza);

IPOBOJUTH PEAKINH, TOATBEPKIAONINE KAYECTBEHHBIM COCTaB PA3TUYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM TMYTEM XJIOPHI-, OpPOMHUI-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI W HOHBl W3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMIECKUX BEIIECTB;






TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢poBbIe) JlonosHUTEIbHASA
pa3aeaoB U TeM KonTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3zoBaTte/ibHbIE uHpopmanus
NporpamMmbl padoTbI padoThI
pecypchl
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATUSA
XuMuss — BaxkHast
obnacTb BuG 110K
noImoTeKa
1.1 €CTECTBO3HAHUS U 5 0 2
N https://m.edso00.ru/7f41837c
MIPaKTUYECKOU
JESATETbHOCTH YEJIOBEKA
BemecTBa n bubnuoreka [JOK
1.2 15 1 0
XUMHUYECKUE PEaKIuU https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20

Pa3znen 2. BaxHeiinue npeacTraBuTe/ M Heo

PraHuveCKux BEIIECTB

Bosznyx. Kucnopoa. bubmuoreka [JOK

2.1 6 0 0
TTousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bonopon.Ilonstue o bubmuoreka [JOK

2.2 8 0 1
KHUCJIOTaX U COJISIX https://m.edso00.ru/7f41837c
Bona. PactBopsl. Bu6 110K

nonmoTeka

2.3 Momsrue 06 > ! 1 https://m.edso0.ru/7f41837¢
OCHOBAHMSIX

24 OCHOBHBIE KJIaCCHI 11 1 1 bubmuoreka [JOK

HCOPraHNn4CCKUX

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

COEIMHEHUN

Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[Iepnoanueckuit 3aK0H
u [lepnonnueckas

31 CUCTEMa XUMMHUYECKUX 7 0 0 bu6mmoreka [IOK
anemenToB J]. 1. https://m.eds00.ru/7f41837¢

Memnnene-eBa. CTpoeHue

aToMa

XUMHYECKasA CBA3b.

3.9 OKHCIUTETHHO- 8 1 0 bubnuotexa [JOK
' BOCCTAaHOBHUTEJIbHBIE https://m.edsoo.ru/7f41837c
peakiuu
bu6moreka [IOK
Hroro mo pasexy 15 https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpemst 3 0 0 Bu6mmorera [IOK

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

OBILIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 08 4 >



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

9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie) JonosiHuTeIbHASA
Kourpoububie | IIpakTHyeckue
n/n TeM MPOrpamMMblI Bcero o0pa3oBaTejibHbIE uHdopMmanus
padoThI padoTsbI
pecypchl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
IloBTOpEHHE M yrinyOiIeHHE
1.1 3HaHI/I§ OCHOBHznyaS (0):} 5 1 0 brbmorexa [OK
' pasl https://m.eds00.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuotexa [JOK
' XAMHYECKHX PEaKIHii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTHYECKAS
1.3 rccoruanus. XuMHUECKUe 8 1 1 bubmorera I[JOK
' A HHat https://m.eds00.ru/7f41a636
peaKkIiu B pacTBOpax
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X COeAMHEHHUS
OO6mras xapakTepucTuKa
bu6moreka [IOK
2.1 XUMHYECKUX 3eMeHTOB VIIA- 4 0 1
https://m.eds00.ru/7f41a636
rpynimsl. ["ajoreHst
OO0mas xapakTepuCTHKA
2.2 XI/II\I/-[LII/I‘IeCKEX SH:MGHTOB VIA- 6 0 0 bubmorexa [TOK
' N https://m.edso00.ru/7f41a636
rpymmnbl. Cepa u €€ coeTMHeHHS
OO1as XxapakTepucTuKa
53 XUMHUYECKHUX AJIeMEHTOB VA- 7 0 1 bu6mmoreka [IOK

rpymnmsl. A3o0T, pocdop u ux
COEJIMHEHUS

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



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

OOm1ast xapakTepuCTUKA

24 XUMHYECKUX daeMeHTOB IV A- 8 bubmunorexa LIOK
' Irpynnsl. YIiaepoa U KpEMHUN U https://m.edsoo.ru/7f41a636
HX COCIMHCHHS
Wroro mo pazueny 25
Paznen 3. MeTa/iibl U MX COeIMHEHHSI
. bubnuotexa [JOK
3.1 06 4
HIHE CBOHCTBA METAILIon https://m.edso00.ru/7f41a636
3.9 Bakneiime MeTamibl 1 UX 16 bu6moreka [IOK
' COEMHEHUS https://m.edso00.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumus v oKpy:Kamomasi cpeia
41 BemiectBa u marepuaisl B 3 bubnuoreka [IOK
' JKHU3HY YETOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PezepBHOE Bpemst 3 Bubmmorexa [IOK
P P https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

C UCIOJIb30BaHKEM 000pynoBaHusi« Touka pocTay

8 KUIACC
KounyecTBo yacoB
No Hcnoab3oBaHune
Tema ypoxka Konrpoiasbnbie | IlpakTuyeckue
n/n Bcero odopynoBanusi «Touka
padoThl padoTsbI
pocTay»
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0
yenoBeka. Tena u BelecTna
[TonsTHE O METOAAX TIO3HAHMS B XUMUHU JATYNK TeMITepaTypbl
2 JlabopartopHslii onbIT «OnpeaeneHue 1 0 0 (TepMoOMapHBIii),
TEMIIEPATYPhI KPUCTAJUTA3AINH BEIIESCTBAY. CITUPTOBKA, HOYTOYK.
[Ipaktrueckast padota Ne 1 «IIpaBuia paboTh
3 B JIaOOpaTOPHUH U MPUEMBI OOpaIICHUS C 1 0 1
Ja00paTOPHBIM 000PYIOBAHUEM)
Yuctele BemrectBa 1 cMecu. CriocoOnl IaTYNK
4 paszneneHus cmeceit 1 0 0 AIIEKTPOTPOBOIHOCTH,
JlaGopaTopHblii onbIT «OYnCTKA BOJBI OT nudposoit
PacCTBOPUMBIX IIpUMeECEi». MYJIbTUAATYUK, HOYTOYK
[IpakTuueckas pabota Ne 2 «Pa3nenenue .
. . nudpoBoit
5 cMecell (Ha mpruMepe OYMCTKY NMTOBAPEHHOM 1 0 1
MYJIbTUAATYUK, HOYTOYK
COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 0 0
5 XUMUYECKUE dNIEMEHTHI. 3HAKH (CHUMBOJIBI) 1 0 0
XMUMHUYECKUX DJIEMEHTOB
[IpocThie U cIOKHBIE BELIECTBA 1 0 0
ATOMHO-MOJIEKYIIIPHOE YUEHHE 1




10

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB

XUMHWYCCKUX 3JICMCHTOB

11

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

12

MaccoBas 101 XUMHYECKOI'0 3JIEMEHTa B
COCAMHECHNN

13

du3nyeckue U XUMUYECKUE SBJICHUS.
XuMuUecKasi peakius

Jlaboparopuslit onbIT «TennoBoii apdexT
peaKurn. IK30 — U SHAOTEPMHUUYECKHE
peaKIum.

JATYUK TeMIIepaTypbl
(TepMomapHBIii),HOYTOYK

14

[Ipu3Haky n ycnoBHs MPOTEKAHUS
XUMHUYECKUX PEaKIni

15

3aKOH COXpaHEHMsI MacChl BEILIECTB.
XUMHUYECKUE YPABHEHUS

JATYNK MaCChl,HOYTOYK

16

Knaccudukanuss XauMUuecKuX peakiuii
(coenuHEeHMS, pA3JIOKEHUS, 3aMEIIICHHUS,
oOmeHa)

17

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O000IeHne 1
CHCTEMAaTHU3aIUs 3HAaHUH

18

Kountponsnas padora Nel mo teme «BemiectBa

U XUMHUYCCKUEC pCaKIUN»

19

BO3ILYX — cmMech ra3zoB. CocTaB BO3yXa.

KI/ICJ'IOpO,[[ — DJICMCHT U ITPOCTOC BCUICCTBO.

O30H
JlabopatopHslit onbIT “M3ydeHune coctaBa

upoBoi
MYJTbTUAATYHUK, TATIHK
ONTUYEKCOH MJIOTHOCTH,
HOYTOYK




BO3JlyXa.

20

duznueckue 1 XUMUYECKUE CBOUCTBA

KHCI0poia (peakMU OKUCIIEHUS, TOPEHHUE).

TTonsarue 00 oxkcumax

21

CrocoObl TIOJTy4EeHHUS KMCIOPOoa B
mabopaTopuH U MIPOMBIIIICHHOCTH.
[Ipumenenue kucnopoaa

22

TennoBoit 3 PexT XuMuIecKoi peakiuu,
MOHATHE O TEPMOXUMHUICCKOM YpaBHEHUH,
9K30- ¥ HJOTEPMHUICCKHUX PEaAKIIHIX
Jlaboparopusbiit onbIT «TennoBoii apdexT
peaKurn. IK30 — U SHAOTEPMHUUYECKHE
peaxKum».

JATYUK TeMIIepaTypbl
(TepMonapHBIii),HOYTOY

23

TormumBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3TyXa, CIIOCOOBI €ro
MPEOTBPAICHHS

24

[IpakTruueckast padota Ne 3 o Teme
«[lonydyenue u cobupanue KHCIOpPoO/a,
W3Y4EHHUE ero CBOMCTB»

nudposoit
MYJIbTHIATYHK,
JATYUK ONTHYCCKOM
TUIOTHOCTH, HOYTOYK

25

Bonopos — aneMeHT 1 mpocToe BEIIeCTBO.

Haxosxnenue B mpupoje

26

dusznueckre U XUMHUYECKUE CBOMCTBA
BoJiopona. IIpumenenune Bogopoaa

27

IIpakTtuyeckas padora Ne 4 o reme
«Ilomyuenue u cobupanue Bo10po/a,
U3Y4YEHHE €ro CBOMCTB»

upoBoi
MYJIbTHIATYUK
JMATYUK ONTUYECKON
MJIOTHOCTHU, HOYTOYK




Cnoco0bl noTy4eHust BOAOPOia B

28
nabopaTopuu
[ToHsiTHE O KUCIOTAX U COIISX JATYNK
29 JlabopaTtopHsbiit onbIT «3yueHue AJIEKTPONPOBOAHOCTH,
AIEKTPONPOBOJHOCTH KUCIIOT U COJICH». HOYTOYK
30 KomnnuecTtBo BemecTBa. Mo, MossipHast
Macca
31 MousipHblii 00BEM ra3oB. 3aKoH ABOTaIpo
39 Brranciienust KoIM4ecTBa, Macchl BEIECTBA MO
YpaBHEHHSIM XHMHYECKHUX PEaKITHi
Brrancnenust 00b€Ma, KOJMYECTBA BEMIECTBA
33 rasa 1o ero U3BeCTHOMY KOJIMYECTBY
BEIECTBA WU 00BEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
34 peakIiy Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOILICHUH T'a30B
. nudposoit
OuznyecKue U XUMHUYECKHUEe CBONCTBA BOIbI
. MYJIbTUAATYUK, JaTUYUK
35 JlaGopaTopHbIii onbIT «OYnCTKA BOJBI OT
. AIIEKTPOTPOBOIHOCTH,
PacTBOPUMBIX IIpUMeECEii».
HOYTOYK
36 CocraB ocHoBaHuii. [ToHsTHE 00 MHIUKATOpAX
Bona xak pactBopurens. Hacblennsie u
37 HEHACBILIIEHHbIE PACTBOPHI. MaccoBasi 10
BEII[ECTBA B PaCTBOPE
IIpaktuyeckas padora Ne 5 o reme
. JATYUK TEMIIEPaTypBhl,
38 «I[IpurorosieHne pacTBOPOB ¢ ONPEAETEHHON
. o ) MYJbTUAATUUK, HOYTOYK
MaccoBOIl J10JIei pacTBOPEHHOTO BEILIECTBA»
39 KonTtposneHas padota Ne2 o teme




«Kucnopon. Bonopona. Bona»

Oxcunpl: cocTaB, KilaccupuKaIms,

40
HOMEHKJIaTypa
[Tosydyenne u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHusI: cocTaB, Knaccudukanus,
HOMEHKJIaTypa

43 [Tony4yeHne n XUMHUYECKHE CBONCTBA
OCHOBAaHUU

44 Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

45 [Tosydenune u XMMHUYECKUE CBOMCTBA KUCIOT

46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI
MOJY4YEeHUs, XUMUYECKUE CBOMCTBA
[Ipaktuueckas padota Ne 6. Permenue

47 JKCIIEPUMEHTAJIbHBIX 337a4 [10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX
COEIUHEHUI

48 ['eneTnueckas cBsI3b MEXKIYy KiIacCaMU
HEOPraHUYECKUX COCAMHEHUI

49 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN

50 Kontponbnas padora Ne3 no teme "OcHOBHbIE
KJIACChl HEOPraHMYECKUX COCTUHEHUI"
[TepBbie MOMBITKU KIIACCHU(PUKAITUU

51 XUMUYECKUX 3J1IeMeHTOB. [loHaTHe 0 rpynmax
CXOJIHBIX AJIIEMEHTOB

52 [Tepuonnueckuii 3akoH u Ilepuoanueckas




cUCTeMa XUMUYECKUX 351eMeHTOB /I, U.

MenneneeBa
53 [lepuopl, TpymIibl, MOATPYIIIBI 1 0 0
54 Crpoenue atoMoB. CocTaB aTOMHBIX sJIED. 1 0 0
N3oTomns
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB
55 anemenToB Ilepuonnueckoit cuctemsr /1. U. 1 0 0
MenneneeBa
XapakTepucTUKa XUMHUIECKOTO dJIEMEHTA 110
56 ero noJjioxkeHuto B [leproauueckoii cucreme 1 0 0
. Y. MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. /1. U. 1 0 0
MenneneeB — y4€HbIN, EIaror U rpakJIaHiH
58 DIEeKTPOOTPUIIATEITLHOCTh AaTOMOB 1 0 0
XUMUYECKUX JIEMEHTOB
59 WNonnas xumuieckast cBsi3b 1 0 0
60 KoBanenTHas nojsipHas XUMHYECKasi CBS3b 1 0 0
61 KoBanenTHas HenoysspHas XUMUYECKas CBSI3b 1 0 0
62 CrerneHb OKUCIICHUS 1 0 0
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 0 0
64 OKucauTenu U BOCCTAaHOBUTEIIH 1 0 0
65 Kontponsnas padora Ne4 o teme «CtpoeHue 1 1 0
aToMa. XUMUYecKasi CBSI3b)»
66 PesepBHbIit ypoK. O606111eHI/Ie u 1 0 0
cUCTeMaTH3aIls 3HaHUH
67 PezepBHblit ypok. O0oO01IEHNE U 1 0 0




CUCTEMAaTU3alus 3HaHUI

68 PezepBubiii ypok. O0o0IIeHNE U

CUCTEMAaTHU3alUs 3HAHNHI
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9 KUIIACC

KoaudecTBo 4acoB

HUcnonb3oBanue
Nen/m | Tema ypoka Konrtpoiasbubie | IlpakTuyeckue
Bcero o0opynoBanusi
padore1 padoTsI «Touka pocra»
[Tepuonnueckuii 3akoH. [leproanueckas
1 CUCTeMa XUMHUYeCKHX 3emMeHToB J1. U. 1 0 0
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMUYECKUX JIEMEHTOB MEPBBIX TPEX 1 0 0
MIEPHOJIOB
3 Knaccudukanus u HOMEHKIIaTypa 1 0 0
HEOPraHWYECKUX BEIIEeCTB
4 Bubsl XuMU4eckoi CBA3U U TUTIBI 1 0 0
KPUCTAUIMYECKUX PEIIETOK
KontponsHas padota Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca
5 Knaccudukanus XuMHUYECKUX peakuui mo 1 0 0
Pa3IMYHbBIM MpPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMHUYECKON PEaKIIHH.
7 [ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 0 0
peaxkuusax
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
@DaxTopsl, BIUSIOUINE HA CKOPOCTh .
N JATYUK ONITUYECKON
8 XUMUYECKON PEaKLUU U MOJIOKEHUE 1 0 0

XMMHUYECKOTO PAaBHOBECHS
JIaGopaTopHblil onbIT «DaKTOPBI, BIUSIONINE

MJIOTHOCTH, HOYTOYK




Ha CKOPOCTh XUMUYECKON PEAKLIN».

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

o peakiumn
uudposoi
Teopus 3MEKTPOJUTUUECKON JTUCCOLHAITIH. MYJIbTUIATYUK,
10 CunbHBIC U CITA0BIC AIEKTPOJIUTHI aTYUK
JlaGoparopHblit onbIT «Cialble U CUIIbHBIE AJIEKTPOTIPOBOIHOCTH,
AIIEKTPOJIUTHIY. HOYTOYK
11 HoHHbIE ypaBHEHHUS peaKkIuil
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE MPEJICTABIICHUN 00
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XHUMHYECKUE CBOMCTBA COJIEHU B CBETE
13 MpeACTaBICHUH 00 IEKTPOIUTHUECKON
JMCCOLIMAIluN
. natyuk pH cpenpi,
[TonsiTre o rugponnse coseit .
. uudpoBoi
14 JlabopaTtopusbiit onbIT «M3yuenue pH
MYJIbTUAATYUK,
pacTBopay.
HOYTOYK
15 O06001eHre 1 cucTeMaTu3alus 3HaHu’
16 [IpakTuueckas paborta Ne 1. «Pemenue
AKCIEPUMEHTAIBHBIX 33124
KounTtponsnas pabora No2 mo teme
17 «DNEeKTPONUTHYECKAs TUCCOIHAIIHSL.
XUMUYECKUE pPeaKllii B pacTBOpax»
18 OO11as XxapakTepuCTUKa raJIoreHOB.

XUMHUECKHE CBOMCTBA HA ITPUMEPE XJI0pa




19

Xnoposojopos. CossiHas KUCIIOTa,
XUMUYECKHUE CBOMCTBA, MOIyYCHHE,
MpUMEHEHHE

20

[Ipaktuyeckas padora Ne 2 o reme
«IlomydeHune CONAHOM KUCIOTHI, U3y4YEHUE
€€ CBOMCTB»

JaTYUK ONTHYCCKOM
IJIOTHOCTH, HOYTOYK

21

Brruncnenus mo ypaBHEHUSIM XUMHUYECKHUX
peaKIuii, eclii OJIMH U3 PEareHTOB JaH B
n30BITKE

22

OO6mrast xapakTepucTuka 31eMeHToB VIA-
TPYHITBI

23

AnnoTponHbie MOIU(UKALIUN CEPBHI.
Haxoxpaenue cepbl 1 €€ coeTuHEHMI B
npupoje. XUMHUYECKUE CBONCTBA CEPBHI.
JlaGopaTopHblii onibIT PU3HYECKUE CBOMCTBA
QIJIOTPOTHBIXMOJU(PUKALIUIN CEPBD».

JATYNK TEMITepaTyphl
HCCIIETyEMOM CpPeibl,
HOYTOYK

24

CepoBoyiopos, cTpoeHue, GU3NIECKUE U
XUMUYECKHE CBOMCTBA

25

Oxcuppl cepol. CepHas KUCIIOTA,
(buznueckrue U XMMHUYECKUE CBOMCTBA,
MIPUMEHEHHE

26

XUMUYECKUE PEaKIInH, JIeKAIINE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIoco0a MoTydeHus
CEpHOM KUCIOThL. XUMHUYECKOE 3arps3HEHHE
OKpYXarollen cpeibl COEAMHEHUSIMU CEPBI

27

Brruncnenne MaccoBoil 10J11 BBIXO/1a
MPOIYKTa peaKkuu

28

OOm1ast xapakTepuCTHKA J1eMeHTOB VA-




rpynmnsl. A30T, pacpoCTpaHEHHUE B IPUPOAE,
¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

29

AmMHaK, ero GU3NIECKue 1 XUMUYECKHE
CBOMCTBA, ITOJIy4CHHUE U IPUMEHEHUE

30

[Ipaktuyeckas padora Ne 3 o reme
«[TonydeHune aMmmMuaKa, U3y4eHUE €ro
CBOMCTB»

31

A3oTHas KucioTa, e€ pusnueckue u
XUMHUYECKHE CBOMCTBA

32

Hcnosib30BaHMe HUTPATOB | COJICH aMMOHHS
B KQY€CTBE€ MUHECPAJIbHBIX
ynoopenuit.JIJabopaTOpHBI OTIBIT.
XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIeH
Cpebl COeAMHEHUSIMH a30Ta

JATIHK
ANEKTPOMPOBOTHOCTH

33

®docdop. Oxcua pocdopa (V) u pochopuas
KHCII0Ta, (PU3HUECKHE U XUMUYECKHE
CBOICTBA, MOJTYyYEHHUE

34

Hcnonws3oBanue GocdaToB B Ka4eCTBE
MHHEPAJIbHBIX YI00pEeHUH. 3arpsa3HeHHE
MIPUPOIHOM cpenbl hochaTamu

35

VYrnepon, pacupocTpaHeHue B IpUpo/IE,
(busznuecKkrue U XMMHUYECKUE CBOMCTBA

36

Oxcuppl yriaepoaa, ux pusudeckue u
XHMHYECKHE CBOMCTBA. DKOJIOTHYECKHE
MpoO0IeMBbl, CBSI3aHHBIE C OKCHJIOM YTIepoaa
(V)

37

YromnpHasg KUCIOTA U €€ COJIN

38

IIpaktuyeckas padora Ne 4 o reme




"[lonydeHue yriekucioro rasa.
KagecTBenHas peaxiyst Ha KapOOHAT-HOH"

HepBOHa‘-IaJH)HI)IG MOHATHSA 00 OPraHUYCCKUX

39 BEIIIECTBaX KaK O COCIMHEHUSIX yriiepoa

40 Kpemuwuii u ero coenuHeHust
[IpakTnueckas padota Ne 5. Pemenue

41 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
«BaxaeHmne HeMeTaIbl U UX COCIMHCHUS

42 KonTtponsnas pabora Ne3 no teme
«Baxaennine HeMeTaJIbl U MX COCIUHEHUSDY
OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX

43 9JIEMEHTOB — METAJUIOB. MeTaminyeckas
CBSI3b U METAJUTHYECKash KPUCTAITMISCKAst
pemérka. Pu3nyecKkre CBOMCTBAa METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYECCKUHN Pl HAPSDKCHUMA
METAJIJIOB
OO6mme crnocoObI MOTYYCHHUS METAJLIOB.

45 CmuiaBbl. BeruncneHnus o ypaBHEHUAM
XUMHUYECKUX PEAKIUi, €CITN OJIUH U3
pEareHTOB COJICPKUT IMPUMECH

46 [ToHsATHE O KOPPO3UU METAJLIOB

47 [lemouHbBIC METAILIBI

48 OKcHIBI M THIPOKCHUIBI HATPHUS U KaJTUS. aTIuK
JIaGopaTopHBIil OTIBIT. ANEKTPONPOBOJHOCTH

49 [llemouyHO3eMEIbHBIC METAILIBI — KAIbIHH 1
Marsuui

50 Baxkueitme coe JMHEHHUS KaIbIIHS




51 O0001IeHNEe U CHCTEMAaTH3aLKs 3HAHUI

52 JXKe€ctkocTh BOBI M cIOCOOBI €€ yCTpaHEeHHUs

53 [Ipaktuyeckas padora Ne 6 o reme
"YK&cTkoCTh BOBI M METOIBI €€ YCTpaHEeHUs "

54 AnroMuH#R

55 AmpoTepHbIe cBOWCTBA OKCHIA U
THJIPOKCHU/IA

56 Keneso

57 Oxcupl, ruapokcu sl U coin xenesa (1) u
xenesa (1)

58 O00011IeHrEe B CHCTEMATH3AIIUS 3HAHU I
[IpakTueckas padota Ne 7. Pemenue

59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«BaxxHeiuie MeTalIbl U X COCAUHECHUS
Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peaKIuii, eclii OJIMH M3 PEarcHTOB JaH B

60 M30BITKE W COJNCPIKUT IPUMECH.
BrrunciieHus MaccoBOM JIOJIM BBIX0O1a
MPOAYKTA PEAKIINH

61 O0o001IeHre U cucTeEMAaTH3alHs 3HAHUH

62 KounTtponsnas pabora Ne4 mo teme
«BaxkHeiiirne MeTaJlIbl U X COETUHEHUI»

63 BemectBa u MmaTepuaibl B IOBCEAHEBHOM
JKM3HU YeJ0BEKA

64 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
Cpensl

65 Ponp XMMUM B pelIeHUH SKOJIOTUUECKUX

npobiem




66 PesepBHBIi ypOK. O6061ueHI/Ie u 1
cucreMaTrmu3anus 3HaHHuU

67 PesepBHBIi ypoK. O606£11€H1xle u 1
cucreMaTrui3anus 3HaHuu

68 PesepBHBIi ypoK. O606£11€H1xle u 1
cucreMaTrui3anus 3HaHuu
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienney
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET

http://him.1september.ru/

http://www.uroki.net/ - UROKI.NET.

http://som.fsio.ru/subject.asp






