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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe denepalbHON pabodyelt TPOrpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPEnofaBaHus Y4eOHOTo peaMeTa « XUMHUS
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma nmo xumMuu Aa€T NpPENCTABICHUWE O IENIX, OOIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET pPACIpPENEICHUE €ro Io KiaccaM M CTPYKTYpPUPOBAHHE IO
pasjenaM M TeMaMm MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataM oOy4eHHUs XUMUW Ha YPOBHE IeJieH U3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHWE XHUMHUHM CIY)KUT OCHOBOW JiJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUA O MATEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOPMUPYEMBIC XUMHEW NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HSBOJIONMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBOM M KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXHOCTEH  JUII  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011el U PyHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICIOBATEIbCKAX YMEHHH, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOMN S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIOBEKA, ABJISETCA OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIUXCSI;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIUXCA.

JlaHHBIe HampaBieHUS B OOYYEHHUU XUMHH OOECIEYMBAIOTCA CHEIU(DUKON
colep)kaHusl  yuyeOHOro  TpeAMeTa, KOTOpPBIA  SBIAETCS  IMEAaroru4ecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAeIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSITUM
OPTaHUYECKON XUMHH.

CtpykTypa coAepKaHus MPOTPaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mojaxoAa K €€ m3ydeHuro. CoaepkaHue CKIaIbIBACTCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEIIIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOW CBSI3H;

— TpencTaBieHUN 00 DICKTPOJUTUUYECKON NHCCONMAIUMA BEIIECTB B
pacTBopax.

Teoperuueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBSACHEHUS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYYHON KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3yueHWe XMMHUU TPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOIUNA MUDPY,
«buonorus. 5—7 knacce» U «Pu3KKa. 7 KiIace.

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (POpMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (DOPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUN — Ba)KHEUIUX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TMOJIOKECHHM,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHWS TMPU HU3YYCHUU BEIIECTB U
XUMHYECKHX PEaKIuii, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABaTENbHOM U  y4eOHO-MCCIIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHUM NpPaBWJI 0O€30IaCHOr0 OOpalleHUs] C BELIECTBAMHU B
IIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaAKUE LI, KaK:

— (GOopMUPOBaHHE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PEUICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHE
oOy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITAa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIBHOE 3HA4YEHUE JIs
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBanue o0Omeld (YHKIUOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUW OOBSICHATH U OLEHUBATH SIBICHUSA
OKpPY)KaIOIIeT0 MHpa, WUCIONB3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHUH MpoOJeM B MOBCEAHEBHOW KHU3HU H
TPYAOBOH AESTEIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTHYECKHX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
LEJIeCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpeIbl;

—pa3BUTHE MOTUBALMU K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(UiIS M HAIpPaBJIEHHOCTU AAJIBHEHIIEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YyYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepuonnueckuii 3akoH. [lepuoauyueckas cucreMa XUMHUYECKHUX JIEMEHTOB /I.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX JJIEMEHTOB TMEPBbIX TPEX TMEPHOJIOB, KM, KaJblHUs MU HX
COCIMHEHU B COOTBETCTBHHM C TMOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbl XMMHUYECKOW CBSI3U. THUIBI KPUCTALIUYECKHUX
pPEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIETKU U
BHJIa XUMHUYECKOM CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEAKIMNA MO0 pa3IMYHbIM MPU3HAKaM (110 YHUCTy
W COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3G (dEeKTy, 1Mo
W3MEHEHUIO CTETICHEH OKHCIICHUS XUMUYECKUX SJIEMEHTOB, IO OOPaTHMOCTH, TIO
YYaCTHIO KaTajlnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYCCKUE
ypaBHEHHS.

[lonarue o ckopocth XuMuueckor peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHSITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonsatue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakToOpHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHMYECKOM pPEaKIMh M TOJO0XKEHHUE XHUMHUYECKOTO

pPaBHOBECHS.
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLMH,  JAJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOM  PEAKLIHM. CocraBneHue YpaBHEHUMN

OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMM C  MCIOJb30BAHMEM  METOAA
AIIEKTPOHHOTO OanaHca.

Teopus PNEKTPONUTUIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonbl, annoHbl. MexaHu3m IUCCOLMAlINKU BEUIECTB C PA3JIMYHBIMUA BUJIAMHU
xuMudeckon cBs3u. Ctenens aucconuanuu. CHIIbHBIC U CTA0bIE SJIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. YcnoBusi NpOTEKaHUs peakluii HOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBAaHMM M COJIE B CBeTE€ MNPEACTABICHUNA 00 AJICKTPOIUTHYECKON
nucconmanyu. KauectseHHble peakunu Ha HOHBL. [[oHSATHE O rUapOIN3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOZEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEILIECTB — METAJIOB W HEMETaIoB (rpadura W anmasa), CIOXKHBIX BEIECTB



(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMMHUYECKOW peakiuu
OT BO3ACUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHUE DSIECKTPOTPOBOIHOCTU
pacTBOPOB BEIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, LIEJIOYEH U COoJer
(BO3MOXHO  HCHOJB30BaHHE BUJEO MaTEpHaoOB), [MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHWS  peakluuii HMOHHOro  oOMeHa
(oOpazoBanme oOcajaka, BBIIETICHUE Tas3a, oOpa30BaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiMy pas3lIoKeHUs, COCIMHEHNs), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKUUMHd Ha HOHBI, pELICHUE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTasnibl 4 MX coeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHre U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHME CBOWCTBA Ha MNPUMEPE  XJopa
(B3aMMOJAEICTBHE C MeETallaMH, HEMETajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KuCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YeNOBeKa. BaxxHeumme XJIopuapl U UX
Hax0JICHUE B IIPUPOJIE.

O6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune W (pu3mdecKkrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CepPbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3UUYECKUE U
XUMHYeCcKue cBoMcTBa. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
MPEACTaBUTENS Kacca KHUCJIOT U crnenududeckne). XUMHYECKHUE PEaKINH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a MOJYyYeHUS! CEPHOW KHCIOTHI.
[Ipumenenue cepHor KuciIoThl. COau CEpHON KUCIOThI, KAUECTBEHHAS pEaKLUs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIMHEHUN B Mpupoae. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpelbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAPAaKTEPHbIE CTENEHU OKUCIIEHHS. A30T, paCOpOCTPAHEHUE B IPUPOJE,
dbusnyeckue u xXumMnueckue cBorcta. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, TOJydeHne u npuMeHeHue. Coar aMMOHMUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
cBOMCcTBa (0OOIIME Kak TpPEACTaBUTENA Kjiacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHWEe HUTPATOB M COJIEM aMMOHHMS B KauyeCTBE MHUHEpaIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HEHNE OKPYIKAOIIECH CPElbl COSTMHCHISIMU a30Ta



(KUCTIOTHBIE MTOXAW, 3arpsi3HEHHE BO3AyXa, IMOYBBI W BOJ0EMOB). Docdop,
annoTpornneie Monupukamuu ¢ocdopa, (uMUECKUe U XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKre U XUMHUIECKHUE CBONCTBA,
nonydenue. Mcnonp3oBanue pocaToB B KAUYECTBE MUHEPATBHBIX YI0OPEHUN.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTETCHH  OKWCIEHUS.  YTJIEpOJ,  aJUIOTPOITHBIC
MOAM(UKAIIMK, PACIPOCTpaHEHUE B TPHUPOAE, (PU3NYECKHE U XUMUYECKUC
cBoicTBa. Ancopouusa. Kpyrosopot yriaepoaa B npupone. OKCUIbl yriiepoaa, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza rio0ampbHOrO MOTEIUICHHS KIWMaTa, MapHUKOBBIN
s dexT. YronpHas KucioTa u €€ Cou, uX (PU3NIECKue U XUMUYECKHUE CBOWCTBA,
noiyyeHue U npumeHeHwe. KaudecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIEHHOCTH U CEIBbCKOM
XO3MCTBE.

[TepBoHa"aIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCIMHECHUSIX
yraepoa (MeTaH, 3TaH, STUJICH, alleTHICH, dTAHOJI, TJIMIIEPYH, YKCYCHAsI KHCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, He(Tb),
NPOAYKTHl WX MepepaboTku (OEH3WH), WX POJb B OBITY U IMPOMBIILICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YrJIeBOJax — U UX
poii B OJKM3HU UEJIOBeKa. MaTepualibHOE €IMHCTBO OPTraHWYECKUX W
HEOPTaHUYECKUX COEJIMHEHUN.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJIYYEHUE U
npumeHenue. CoeauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThl, UX KCIOJIb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeWIne CTpOWTENbHbIE MaTepHalbl: KEPaMHKA,
CTEKJIO, IIEMEHT, 0eToH, *esne300eToH. [Ipobiembl G€30MacHOr0 MCIOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MIOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3I0OB HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMi HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKaloIIHe (PU3NUECKHE M XMMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJNb30BAaHHWE BHUACOMATEPUATIOB),
O3HAKOMJIEHWE ¢ o0pas3iaMyd XJOpUIOB (TAJOTEHHIIOB), O3HAKOMIJICHHE C
obpasmamu  ceppl W €€ COCNMHCHHSIMH  (BO3MOXXHO  HCIIOJH30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYriIMBaHUs caxapa Ioj JAeHCTBUEM
KOHLIEHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, HW3YYEHHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, IPOBEICHUE KAUYECTBEHHOM peakuu Ha CyibQaT-
WOH W HaOIOJeHre TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHWE C (HM3UYECKUMU



cBoicTBamH a3zota, (ochopa m ux coeguHEHUN (BO3MOXKHO HCIIOIH30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHuil, moaydeHue,
coOupaHue, pacrmo3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pochaT-UOH U HU3y4YEHHE NPU3HAKOB
UX MPOTEKAHUS, B3aUMOJCHUCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXXHO  HCHOJB30BAHME  BUJEOMATEPUAIIOB), U3y4YeHHE  Mojeel
KPUCTAIUIMYECKUX pemETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOPOLMU PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, coOMpaHue, paclio3HaBaHUE U U3Y4YEHHE
CBOICTB YIJIEKUCIIOIO Ia3a, NPOBEJECHUE KAUECTBEHHBIX peakluii Ha KapOOHAT U
CWIMKAT-MOHbl M M3YyYECHHE MPU3HAKOB UX MPOTEKAHHUs, O3HAKOMIIEHHE C
OPOAYKUMEN CHJIMKATHOM MPOMBILIIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 110 TeMe «BajkHelme HeMeTaulbl U UX COEUHEHUS».

MeTtasiibl U X COeAUHEHUSA

OO1ast XxapakTepUCTUKa XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nonoxeHus B Ilepmommyeckor cucreMe XuUMUYECKUX dieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHre MeTayuioB. MeTtaimuyeckas CBA3b U
METaJUIAYecKass  KpUCTAUIMYeCKass  pelETKa.  DJIEKTPOXMMHUYECKHM  psil
HaNpsUKEHUN MeTayioB. PU3NYECKUE U XUMUYECKHE CBOMCTBA MeTayioB. O0mue
crocoObl monydeHuss MeTawioB. [loHsATHE O KOpPpO3WHM METauIOB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrmmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M POMBIIIJIEHHOCTH.

[IeouHble METAJUIBL: MOJOKEHNE B lleproandyeckoi cucteMe XMMHUYECKHX
anemenToB . 1. MeHneneeBa, CTpO€HHE MX aTOMOB, HAXO0XJIECHHE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mMpuUMepe HaTpus U Kanus). OKcuabl u
TUAPOKCHIIBI HAaTpusd W Kauud. [IpuMeHeHune WIeNoYHbIX METaNIOB W UX
COEIMHEHUMN.

[Ileno4yHO3EMENBHBIE METAJUIBI  MarHuii W KajbLUH: IIOJOXKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXKJeHue B nmpupoje. Ouszndyeckrne u XMMUYECKUE CBOMCTBA MAarHus
U Kanpuusa. Baxseimne coeauHeHUs KanbUus (OKCHI, THUIPOKCHA, COJIH).
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTPAHEHUS.

AnroMuHMIL: TI0JI0KeHUE B [Iepruoinyeckoi cucteMe XMMUYECKUX JJIEMEHTOB
J. . Menneneesa, crpoeHue aroMa, HaxoKaeHUE B mpupone. Pusnyeckue u
XUMHYECKHE CBOMCTBa amoMUHUsA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUIA
QIIFOMUHUS.

Kenezo: nonoxxenue B llepuoanyeckoi cucteMe XUMUYECKHUX DJIEMEHTOB /.
N. MenaeneeBa, CTpOCHHME aroMma, HaxOXJAcHUE B Inpupone. dusznueckue Hu



XUMHUUYECKUE CBOMCTBA xene3a. OKCUbl, Tuipokcuabl U con xenesa (I1) u xenesza
(IIT), ux coctaB, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE ¢ O0Opa3llaMu METalIoOB U CIUJIaBOB, WX (U3UUYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METaLIOB  (BO3MOXKHO
UCIIONIb30BaHUE BHUIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJCIHCTBHUS OKCHIA
KaJIbUMA W HATpUsl C BOJOM (BO3MOYKHO MCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
MCCIIEJOBAHUE CBOMCTB MKECTKOW BOJBI, IIPOLIECCA TOPEHUA JKEJe3a B KHUCIOPOJIE
(BO3MOXHO  HCIOJB30BAHME  BHUJIEOMATEPHUATIOB), IPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xeneza (III), menu (1), HaOIIOAEHUE M OMTMCAHKE TIPOILIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMHU HAaTpHsl, Kajausd W KaJblLMs (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHUIA ATIOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEpUMEHTANIBHBIX 33Ja4 10 TeMe «BaxuHernume
METaJUIbl U KX COETUHEHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXM3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momours npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXaroleh cpenbl (mpeaenbHas JOIMyCTUMAast
KOHIIeHTpanus BeulecTs, Aanee — [1/IK). Ponp xuMun B pelieHHH 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepHuabl).

Mescnpeomemmnuie ceasu

Peanuzanms mexnpeaMETHBIX CBSI3€M NpH HM3y4YEHUM XMMUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU ISl OTAEJBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHS: HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiIacCU(pUKALMI, MNEPUOAUYHOCTh, HAONIIOJCHHE,
DKCHEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTePUAITHI.

@usuka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIBl, PAaJUOAKTHBHOCTb, MOJIEKYJA, JJICKTPUYECKUN 3apsij, HNPOBOAHUKH,
MOJIYIPOBOJHUKH, JIUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJIO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs



peméTKa, CIUIaBbl, (PU3NYECKUE BEIMYUHBI, CAMHUIIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COMHIIE.
buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OPEHUS, MUKPO3JIEMEHTBI, MAKPOJJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.
['eorpadusa: armochepa, ruapochepa, MHHEpAIbl, TOPHBIC TOPOJIHI,
TMI0JIC3HBIC UCKOITaeMblIe, TOTLTUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMUMHH B €IMHCTBE Y4YEOHOH HU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AIINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd W
pacUIMpPEHKE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTHYecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
YU Hay4YHOMY HAcCJEIHI0, NOHMMaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJAJETh TOCTOBEPHOW HMH(OpMaIuein o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2)rpaaaHCcKOro BOCIMTAHUSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIEN0BAaTENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3)IEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHHUS HaOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
M03HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4)¢popMuUpOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 »W3HH, OCO3HAHUE IMOCJIEJICTBUIA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K010rH4eCcKOro BOCIUTAHMS:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBI3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, JJIs ITOBBILIECHNUS
YPOBHSL  DKOJIOTUYECKOW  KyJIbTYpbl, OCO3HaHHS TJOOAIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJeHHS (MHIYKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKluu — MPU PelIeHUn y4yeOHO-T03HABATEIbHBIX 3aJ1a4, C y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOJbI U 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTaX; JejlaTh MpPe3eHTAIUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xoHiy o0ydeHust B 9 kj1acce npeaMeTHbIC pe3yJIbTaThl HA 6230BOM ypOBHE

JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOITUXCSl YMEHUMN:

e PAacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHN: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, AHHUOH, IMPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTh, CTEIECHb
OKHCJICHHS, XUMHUUECKasl PeaKlus, XUMUUECKasl CBSI3b, TEIUIOBOW A dekT
peakiuyd, MOJIb, MOJSPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHYECKAS IUCCOLMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKHCJIUTEIb, BOCCTAHOBHUTENIb, OKHCICHHME U  BOCCTAHOBJICHHE,
aIOTponus, aM(pOTEPHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs,
METAJIIMYEeCcKas), KpUCTAIMYECKass peuerka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKIUH, MPEACIbHO AOMyCTUMAs
koHueHTpanus [1JIK BemecTna;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUUYECKUX TOHATHUH U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e WCIOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (Hopmyl
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIU;

e ONPEAEATHh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, IMPUHAJIEKHOCTh BEUIECTB K
onpeAenéHHOMY KIIACcCy COEIUWHEHU 1Mo ¢GopMynaM, BHJ XUMUYECKOU
CBsI3U (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsJl MOHA MO XUMUYECKOW (opMmyie, XxapakTep cpeibl B
BOJIHBIX PACTBOpPax HEOPTraHUYECKUX COCIUHEHUN, TUI KPUCTALINYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

e packpbiBaTh cMmbica Ilepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHMWE: ONUCHIBATH M XapaKTePU30BaTh
TabauyHyo Gopmy Ilepuogndeckord CUCTEMbl XHMHYECKUX AJIEMEHTOB:
pazIuyath MOHITHS «rjaBHas noarpynmna (A-Tpymnma)» u  «moOodHas
noarpymma (b-rpynma)», mameie u OonblMe MEpUOABI, COOTHOCHUTH
0003HAaUCHUS, KOTOphIE MMEIOTCS B TMEPUOJAMYECKON Tadmwie, C
YUCJIOBBIMU  XApPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sAjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefiefieHde HMX TI0 DJJIEKTPOHHBIM CJIIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTA B U3MEHEHUU CBOMCTB JJIEMEHTOB UM HUX COCIMHEHHU B



npeaenaax MajibIX NEPUOAOB U TJIABHBIX MOJATPYMN C y4ETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEILECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 MU3MEHEHHUIO CTENEeHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBAa TMPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKIas ONMUCAHUE
OpUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIHil;

COCTaBIISITh YPaBHEHHS DSJCKTPOIUTUYECKON JUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILLIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TOATBEPKAAOINIMX CYIIECTBOBAaHUE
TeHEeTUYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OanaHca 3TUX peakiui;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPAIEHUNA B Pa3IUYHBIX
YCIIOBHUSIX;

BBIUUCIISTH OTHOCUTENBHYIO MOJEKYJISAPHYI0O M MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMeHTa 1o (dopmyie
COEIMHEHMSI, MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKIIUu;

coOnolaTh  MpaBWiia  MOJB30BAHMS  XUMHYECKOM  mOCynoil U
7a00paTOpHBIM  00OpPYNOBAaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH 1O BBIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIOTO Iras3a);

OPOBOAUTh  PEaKIUH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pa3IMUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMHUI-,
uonua-, kapbonat-, Qocdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHbI aMMOHHS U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX pACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OMEpAllMU MBICITUTENLHON NEATeTbHOCTH — aHalln3
U CHUHTE3, CpaBHEHHE, OO0OOIlEHHE, CHCTEMATHU3AlMI0, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3Y4Y€HHUs CBOWCTB BEUIECTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAyYHbI€ METOAbl TMO3HAHUS —
HaOJI0ICHUE, U3MEpEHHEe, MOJEIMPOBAaHUE, SKCIEPUMEHT (peajbHbI U
MBICJICHHBIH ).



9 KJIACC

N KosaunyecTBouyacon DJIeKTPOHHbIE
| HaumeHoBaHHMepAa3aeJoOB U (undposbie)
n/ Bcer  KoHTpouabHbIEpado IIpakTnyeckunepado
TEMIIPOTrPaMMbI o0pa3oBaTejbHbIEpecyp
n 1] ThbI ThI
Chbl
Pasznea 1.BemecTBO U XUMHYeECKHE PeaKIIUU
11 [ToBTOpenue u yriryOneHne 3HaHUH 5 | bubmuoteka [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3AKOHOMEPHOCTUXUMUYECKUXPEA 4 bubmuorexa [{OK
' KLU https://m.edsoo.ru/7f41a636
13 DIEeKTpOoNUTHYECKAsT AUCCOLMALIHS. 2 | 1 bubnmoreka [JOK
) XHUMUYECKUE PEAKIIMHU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3zgen 2.HeMeTaJJIBI M X COeIUHEHUS
21 OO01mas XxapakTepuCcTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTeprUCTHKa XUMUYECKUX
2.2 sanemenToB VIA-rpynmnsl. Cepa u 6 Bubmmorexa [IOK
' i Py - -eP https://m.edsoo.ru/7f41a636
e€coeIMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA- nbl. A30T, pocdop u ux 7 1 bubmorexa TOK
’ TPYTIIEL ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.4 anemeHToB [VA Ibl. YTIEpoa u 8 1 2 bubmmorera IIOK
. o TPYIIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroronopazneny 25




Pa3zgen 3.MeTaJJIBI M X COCAUHEHUSA

but6moreka [IOK
1 I 4
3 ObmpecrolCTBaMETAIIOR https://m.edsoo.ru/7f41a636
bubnunorexa [IOK
2 B I 1
3 aXKHEUIIIe METaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Wroronopazneny 20
Pa3znen 4.Xumus 1 oKpy:kamomas cpeiaa
4.1 BemntecTtBa 1 MaTepHalisl B JKU3HH YeJIOBEKa 3 bubmmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOEBpeMst 3 bubmorexa TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







9 KJIACC

Ne KosmnuecrBoyacos
Be Jaramzy = DiaeKTpoHHbIeHU(PPOBHIEOOPA3O
n Temaypoka Kourpoabusl  IIpakTnueck
er YeHust BaTeJIbHbIepeCypPChl
/ epaGoThI nepadoThl
0
n
[lepuonnueckuit 3akoH. [leproanueckas
1 cUCTEMa XUMMHUYECKUX 31eMeHTOB J[. 1 1 bubmorexa HOK
T https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
P P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOW CBS3U U THUIIBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbhas padora Nel o teme
5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanus XuMHUIECKUX peakiui 1 bubnmoreka [JOK
M0 Pa3INYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsATHE O TOMOI€HHBIX U 1 Bubmorexa ITOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
8 daxTopsl, BIUAIONIIE HA CKOPOCTH 1 bubmmorexa HOK
pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlMM U MOJIOKEHUE




XUMHYCCKOI'0 paBHOBCCHUS

XUMHUYECKHE CBOWCTBA, MOJTyYEHHUE,

OKHCIUTEIBHO- bubmunorexa [JOK
9
BOCCTaHOBUTEJIbHBIEPEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOIN
10 nccoranuu. CuibHbIE U ci1a0ble buGnnorexa LIOK
A TIHATIH https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrleypaBHEeHUIpEaKITUNA buGnnorexa LIOK
yp peak https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUII B CBETE IIPEACTABICHNI 00 buGnnorexa LIOK
o pedl https://m.edsoo.ru/00add5d8
3JIEKTPOJUTUYECKON AUCCOIUALINHI
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 AIIEKTPOJIMTUUECKONU Bubmorexa ITOK
pea P https://m.edsoo.ru/00add8b2
IYICCOIMAIIUA
14 IlousTue o runpoauzecoien buGnnorexa LIOK
p https://m.edsoo.ru/00add9d4
Bbu6nmuoreka [IOK
15 O0001IeHre U cUCcTEMaTU3aUSI3HAHNI
HICHHC H CHCTEMATH3 IS HATHIH https://m.edsoo.ru/00addd12
16 [Ipaxruueckas pabora Ne 1. «Perenue bubmmoreka [JOK
JKCIIEPUMEHTAIIBHBIX 32129 https://m.edsoo.ru/00addbfa
KontponsHas padora Ne2 o reme
17 «DNEKTPOIIUTUYECKAS TUCCOIHAIINS bubmmorexa IOK
P A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUEPEAKLIUH B pACTBOPaX»
OO0m1as XxapakTepuCTHUKA TaJOTeHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHasi KHCJIOTA, Bbu6muoreka [IOK

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




IIPUMEHEHHE

[IpakTrueckas padota Ne 2 o Teme

20 «lTony4yeHue CONsTHON KUCIOTHI bubmorexa HOK
i . . ’ https://m.edsoo.ru/00ade348
U3y4YeHHue e€ CBOMCTBY»
Brruucienus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIMH, €CIIU OOUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO61mas xapakTepuCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ANI0TpOnHBIE MOIU(UKAIIUU CEPBHI.
23 Haxoxineﬂne CEPEI H(t)eé coenuﬂeinﬁ B bubmmorexa OK
p . https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKUECBOMCTBACEPHI
24 CepoBoaopo, cTpoeHue, (pu3ndeckue u bubnnorexka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYecKue U XUMUYECKUE CBOMCTBA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHNE
XHUMHUUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE IIPOMBIIIICHHOTO CII0Cc00a
26 = TOJY4YEHHS CEPHOMN KUCIOTHI bubmorexa [TOK
yi p ’ . https://m.edsoo.ru/00adec8a
XUMHYECKOE3arpsi3HEeHUEOKPYKAFOIIEHC
PeIbICOSTUHEHUSIMUCEPHI
7 Brranciienne MaccoBoit 107U BBIXO/1a bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa 3JIEMeHTOB V A-
73 rpymibl. A30T, paclipOCTpaHEHUE B bubnnorexka HOK

npupoe, GU3nIecKue U XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/00adeea6




AMMHaK, ero Gpu3n4YecKue 1 XUMHYECKHUe

Bbu6muoreka [IOK

29
CBOMCTBA, MTOJIy4YEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Ipaktuueckas padora Ne 3 o reme

30 «llonmyyenue ammuaka, U3y4eHUE €ro bubmmorexa [OK

. . gath https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucoTa, e€ GU3nIecKue u bubnnorexka HOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJEH
aMMOHHSI B KaUeCTBE MUHEPAJIbHBIX

37 oBberil bubmunorexa [JOK
YA00p ' . https://m.edsoo.ru/00adf518
XuMHYecKoe3arps3HeHUEOKpYKatomieiic
peabIcOeIMHEHUIMUA30Ta
docdhop. Oxenn bocdopa (V) u

33 (1)00((1?0 pHaH Kncn(i)Ta (b(bPII)SI/I(‘Ie)CKI/Ie u bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOITYyYCHHE
Hcnonb3oBanue hocdaToB B KauecTBe

34 ~ MMHCPAILHEIX yaoOpeHuil. bubmmoreka [JOK
3arpsi3HEHUETIPUPOTHOMCpeabIdochaTam https://m.edsoo.ru/00adfc20
u

35 Yrnepon, paclipoCTpaHEHHE B IPUPOJE, bubnumoreka [JOK
buznyecKue 1 XUMUIECKIEe CBONCTBA https://m.edsoo.ru/00adfd9¢
Oxkcupspl yriaepoaa, ux Gpusndeckue u

36 XHUMHUYECKHE CBOMCTBA. DKOJOTHYECKHE bubmuorexa [JOK
POOJIEeMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

37  VYronbHas KUCIOTa U €€ CONu bubmmorexa [TOK

https://m.eds00.ru/00ae006¢c

38 | IlIpaktuueckas padora Ne 4 o Teme bu6mmoreka [IOK




"ITosrydeHune yrieKucioro rasa.
KavecTBeHHast peakuys Ha KapOOHaT-

HOH

https://m.edsoo.ru/00ae027¢e

[TepBoHauanbHbIE MOHATHUS 00

Bbubnuoreka [IOK

39 OpPraHMYECKUX BEIECTBAX KaK O
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIiiepojaa
40 Kpemunii u erocoequHeHust bubmmorexa OK
P https://m.edsoo.ru/00ae080a
[Ipaxtuueckas padora Ne 5. Pemenue

41 AKCIIEpPUMEHTAIBHBIX 3a/]1a4 110 TEME bubnnorexka HOK
«Bakuenme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUA
KonrtponsHas padora Ne3 o reme

N bu6mmoreka [IOK
42 «Bakuenme HeMeTaJUIbI U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHUA
OO0mas XxapaKTepUCTUKa XUMHUIECKUX
3JIEMEHTOB — METAJIJIOB.
bu6mmoreka [IOK
43 Meramnmuueckas ¢BSI3b U METaJLITMYCCKAas
. https://m.edsoo.ru/00ael103e
KpUCTaJUTMUECKasi peliéTka.
dusnyeckuecBoUCTBAMETAIIIOB
XUMHYeCKHE CBOMCTBA METAIIOB.
44 DIEKTPOXUMHUYECKUN PSI HAIPSKEHUN bubmorexa LOK
p p p https://m.edsoo.ru/00ael 156
METAJJIOB
OO6mue crnocoObI MOTYyYEHUS METAJIIOB.

45 CmuiaBbl. Berancienus no ypaBHEHUAM bubnmoreka [JOK
XUMHYECKUX PEAKIU, €CITU OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPIKHUT MPUMECH

Bbubnmuoreka [IOK

46  IloHsTHE O KOPPO3UUMETAIIIOB

https://m.edsoo.ru/00ae1278




Bbubnmuoreka [IOK

47 Wenotnpiemeranel https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U KaJIHUS bubmorexa LOK
https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAILIIBI — bubnmoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael 5¢8
50 Bakuenmmecoe IMHEHUAKAILINAS buGnnorexa LIOK
https://m.edsoo.ru/00acl5e8
51 O0001eHre U cCUCTEMAaTU3AMI3HAHUI
5) JKécTtkocTh BOJIBI M1 CLIOCOOBI €€ bubnuorexa [JOK
YCTpaHEHHS https://m.edsoo.ru/00ae1886
[IpakTruueckas padota Ne 6 o Teme
53 "KECTKOCTE BOALI 1 METOIEI €6 bubmorexa LOK
" https://m.edsoo.ru/00aclae8
YCTpaHECHHS
. Bbubnuoreka [IOK
>4 AJOMHHHH https:// m.edsocl)_.lru/ 00aelc64
55 AM@oTepHbIe CBOICTBA OKCUAA U bubnmoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https://m.edSO(])_.Iru/Oanld86
57 Oxkcuabl, TUAPOKCU B U con xene3a (II) bubmuorexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35¢6
58  OO6oOmmeHne U cucTeMaTH3alusI3HAaHUH
[Ipaktrueckas padota Ne 7. Pemenne
59 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnnorexka HOK
«BaxHeitye MeTalIbl 1 UX https://m.edsoo.ru/00ae3de8
COCIUHCHHS
60  BpruucieHus no ypaBHEHUAM bubmunorexa [JOK




XUMHNYCCKUX peaKHHfI, €CJI1 OAUH U3
peareHTOB J1aH B U30BITKE WIIH COJACPIKUT
MIPUMECH.
BrruncrienusiMaccoBON 10 IMBBIXOAATTPO/T
YKTapeaKInu

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

61 O06o01IeHre U chucTeMaTH3aIusI3HaHu] 1
KoHnTtposbhas padora Ne4 o teme
62 «Baknenue MeTaJljIbl U UX 1
COCTUHCHUS»
63 BemectBa u MmaTepuanbl B TOBCEAHEBHOM 1 Bbubnuoreka [IOK
JKM3HH YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE3arpsI3HEHUEOKPYKAIOIIEIHC ) bubnmoreka [JOK
pensl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MHUM B PEILIEHUH DKOJIOTHYECKUX | bubnumoreka [JOK
npobiieM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600111eH1E U 1 bubnmoreka [JOK
CHUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHNE 1 | bubmmoreka [JOK
CUCTEMAaTH3alMs 3HAHU T https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHuE 1 | bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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