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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1O XMMHUKM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeIbHON MpOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus, PEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHON paboyeil mnporpamMmbl

BOCITMTAHHUS M C YIETOM KOHIIEIIMH TIPENOIaBaHusl yueOHOTo mpeaMeTa « XuMHsD
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[IporpaMMa 10 XMMHH Ja€T MPEACTAaBIEHHE O IEIAX, OOIIEH CTpaTeruu
oOy4eHHs, BOCHUTAHUSI U PaA3BUTHUA OOYYAIOIIUXCA CPEACTBAMU Y4eOHOTO
npeamera, yCTaHaBJINBAET 00s13aTeNIbHOE MpeIMETHOE COJIEpKaHueE,
npeaycMaTpUBaET paclpeelieHue €ro Mo KiaccaM U CTPYKTypHUpPOBaHHUE IO
pazienaM M TeMaM MporpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBCHHBIC XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
[OCIEI0BATENBHOCTS  HU3YyYEHHUS XHMHM C  yY4€TOM  MEKIPEIAMETHBIX |
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaK)Ke TpPeOOBaHHM K
pe3yibTaTaM 00y4YeHUsI XMMUU Ha YPOBHE 1ieJiel U3yUeHUs IPeIMETa U OCHOBHBIX
BUJIOB Y4YE€OHO-IO3HABATEIBHOU JEATEIbHOCTH OOYYaroIIerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOW i1 (OpMUPOBAHHWS MHUPOBO33PEHUS
0Oy4Jaromierocsi, ero MnpejCTaBiICHU 0 MaTEpPUATbLHOM €IWHCTBE MHPA, BAKHYIO
poiib urparot GopMHpPyEMbIe XMUMHEH MPEACTABICHHUS O B3aUMONPEBPAILECHUIX
SHEPIUU U 00 DBOJIIOIMU BELIECTB B MPUPOJAE, O MYTSIX PEIICHUs TJI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacCHOCTH, MPOOIEM 3IpaBOOXPAHECHHUS.

N3ydenune xuMuu:

CIOCOOCTBYET  peaiv3aliii  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUSA |
(GOpMHUPOBAHHMS KYJILTYPbI JIHYHOCTH, €€ 00MIeN U (PYHKIIMOHAILHOM IPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEM
o0ydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITCJIbHOW  y4eOHOM  JesATeIbHOCTH,
AKCIIEPUMEHTANILHBIX M HCCIEOBATEIbCKUX yMEHUM, HEOOXOAUMBIX Kak B
MOBCEHEBHOM JKMU3HU, TaK U B IPO(HECCUOHATLHOM e TEIILHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IUIsAa HA €AUHCTBO MPUPOIBI U YEIIOBEKA, ABJISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00yYarOIINXCS;



CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
HAy4YHBIM 3HAHUAM, K IPHPOJIC, K YCIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYCCKOE
oOpa3oBaHHe 00YUaAIOIIUXCSI.

JlaHHBIC HAmNpaBiICHUS B OOYyYECHUU XHMHU OOECIICYMBAIOTCS CHCIH(PUKON
COJCp)KaHUsl  y4eOHOro  MpeaAMeTa, KOTOPBIM  SBIIACTCA  IMEAarorm4ecKu

aJalITUPOBAHHBIM OTPA)KCHHUCM 0azoBOM HAayKWM XMMHHU Ha OHpeI[eJ'IéHHOM oTaIIc

€€ pasBUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCSA CHUCTEMBbl MEPBOHAYAJIBHBIX MOHSITHUM XHMHH, OCHOB
HEOPraHWYEeCKOM XUMUU W HEKOTOPBIX OTACJbHBIX 3HAYUMBIX MOHATHH
OpPraHWYECKOW XHMUH.

CrpykTypa coaep:kaHusi HNpOrpaMMbl M0 XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CHCTEMHOTO MMoaxo1a K ¢€ m3ydenuto. ComepikaHue CKIAIbIBACTCS M3 CHCTEMBI
MOHATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MNPUHIHUITY
IIOCJIEIOBATEIBHOTO PAa3BUTUS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— ITepunonnueckoro 3akoHa /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUS O CTPOCHHMH aTOMa U XUMUYECKOH CBSI3H;

— TpeACTaBIeHUN 00 JIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckne 3HaHHWS PACCMATPUBAIOTCS HA OCHOBE ASMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOIO
YPOBHS K JApPYroMmy, BBINONHAS (YHKUUU OOBSICHEHHS U MPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHsI U BO3MOYKHOCTEH IPAKTUYECKOTO NPUMEHEHMS U IOJIyYEHUs
U3y4acMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XUMHH  CHOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLIEN HayYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOM MNPUPOJIBI, LEHHOCTHOIO OTHOUIEHHS K HAyYHOMY 3HAHHMIO W
METOJaM IO3HaHMS B Hayke. V3ydeHHe XUMUM NPOUCXOAUT C IPUBICYECHUEM
3HaHUN U3 paHee M3yUYEHHBIX Y4YeOHBIX NpeAMeToB: «OKpyKaroumil Mup»,
«buomorus. 57 knacce» u «Pusmuka. 7 Kimace.

[Ipy wu3yyeHHH XUMHUHM TNPOUCXOAUT (QOpMUpPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAaKTHYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KAK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya yyeOHOro IpeaMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — Ba)XXHEMIINX (PAaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, s3bIka HayKu, B



OpUOOIIEHUM K HAy4YHbIM METOJlaM T[O3HaHUS MpU M3YYEHUH BEUIECTB H
XUMUYECKUX PEAKUUi, B (POPMUPOBAHUM U PA3BUTUHU MO3HABATEIILHBIX YMEHHUH U
UX T[PUMEHEHHH B Y4YE€OHO-TIO3HABATENIbHOW UM Y4EOHO-HCCIEA0BATEIbCKOU
JeSITeIbHOCTH, OCBOCHUM NpaBHJI 0Oe30macHOro oOpaleHus ¢ BellecTBaMU B
NIOBCEHEBHOM KU3HU.

IIpu u3yyeHun XMMHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUsI BaKHOE
3HaYEHUE MPUOOPENH TaKHUe 11U, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY NPHHITHIO PELICHUM,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTb  OOy4YeHMs] Ha CHCTEMAaTH4YeCKOEe IpPHOOIIEHUE
OoOy4Yarommxcsi K CaMOCTOSATEIbHOW TM03HABAaTENbHOU JESATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOINIMM MOTHUBAIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XMWY,

— obecrieueHue ycloBUil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OTbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue oOwmEeNd (QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATP M OLEHUBATH SIBJICHHUS
OKpPYAIOLEro MHpA, UCIHOJIb3Ysl 3HAHWS W OIBIT, MOJIYYEHHbIE NPHU HU3YyYEHUU
XUMHMH, TPUMEHATh HUX IPU PEUIeHUMH MpoOJeM B IOBCEAHEBHOW KHU3HU MU
TPYAOBOU IEATEIBHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCd TyMaHUCTUYECKUX OTHOUICHH,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHWM i1 BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATEIbHOCTH B LEIIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPY>KAKOLIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTUBALMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIHMTAHMID HAa OCHOBE YCBOEHHMS OOILIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIS M HANPaBIEHHOCTU AaTbHEHIIEro
oOyJeHHUS.

OO0Iee 4YMCIO YacoB, OTBEACHHBIX IS M3ydYEHHs XHMHH Ha YpPOBHE

OCHOBHOT'O 00111ero o0OpazoBanusi, coctapiser 136 yacoB: B 8 kitacce — 68 yacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIBbLHBIE XUMHYECKHE IOHATHUS

[Ipenmer xumuun. Ponb XUMHUM B KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. du3znueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BemecTB. [lonsATHe 0 MeTOmax NMO3HAHUSA B XMMHMM. UMCTBIE BEIIECTBA U CMECH.
Crioco0nI pa3aeneHus cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE 3JeMeHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocTbie U ClloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢Gopmysna. BajaeHTHOCT aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BewiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTHOCUTENBHAST MOJIEKYJIsIpHAs Macca. MaccoBast J0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHHNH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocCBsI3p KOJIMYECTBA,

MacChl M 4YHCJa CTPYKTYPHBIX €IWHHUII BEIIeCTBAa. Pacu€rsl 1o (opmyaam
XUMHUYECKUX COCTUHCHUM.

DusnuecKre U XMMUYECKHE IBIEHUS. XUMHUYECKAs PEAKIMs U €€ IPU3HAKH.
3aKOH COXpAaHEHHs MacChl BEIECTB. XMMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3IoKEeHUs, 3aMEIlIeHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOW, MpaBWIaMu pabOThl B Ja0OpaTOpUu |
nprueMaMu oOpalleHust ¢ 1abopaTOpHBIM 000PYI0BAHHEM, U3YUYECHHUE U ONMCAHUE
bu3nUecKuX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOII0IeHNE
¢busnueckux (IJIaBJICHUE BOCKA, TasHUE JIbJa, PAacCTUpPAaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMS BOJbI) M XUMHUYECKUX (TOpPEHUE CBEYM, MPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3AUMOJEHCTBUE MeJa ¢ KUCIOTOW) SIBJIEHUH, HaOII0IeHUE U
OMHUCaHWE MPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioKeHHUe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Keye3a ¢ pacTBopoM conu meau (11),
U3y4YEHUE CIOCOOOB pa3JeieHus] CMecei: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAaHUE, JUCTUIUISALMS, XpoMaTorpadusi, MPOBEICHUE OUYUCTKU MOBAPEHHOM
CONM, HaONIOJIEHWE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEJCHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MaccChl, CO3JaHHUE MOJEIIEH MOJIEKYI
(1IapocTep>KHEBBIX).

BaHeiimue npeacTaBuTe I HCOPraHMYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — ajleMeHT M MPOCTOE
BemecTBo. Haxoxnenue kucimopopa B Hpupoae, (DU3MUYECKUE U XUMHUYECKUE
cBoiictBa (peakuuun ropeHus). Oxcunbl. I[lpumenenue kucinopoga. CrocoOsbl



MOJIYYCHHUS KHUCIIopoAa B J1abopaTOpuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopoza B mpupojae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIA.

TernoBoit »hdexT XUMHUECKOW peakiu, TEPMOXUMHYECKHUE YpPaBHEHWS,
9K30- W DHAOTCPMHUYCCKHE pEaKIHMH. TOIUIMBO: YIrojib W METaH. 3arps3HCHHE
BO3/lyXa, yCHWICHUE NapHUKOBOTro 3¢ (deKTa, pa3pyieHne 030HOBOTO CJIOS.

Bopopon — nsnemMeHT um mpocroe BemecTBO. Haxoxknenwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nostyueHusi. Kuciaotsl u comnu.

MounspHblii 00b€M ra3oB. PacyeThl 10 XUMUYECKHM YPABHEHHSM.

du3nyeckue CBOMCTBA BOJbl. Boaa Kak pacTBOpUTENb. PacTBOpEL.
HacepllieHHbIE ¥ HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBas 10715 BEIIECTBAa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHMS.
Pone pacTBOpOB B mpUpoOJE M B KU3HHU 4eIOoBeKa. KpyroBopoT BOJBI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHenuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coieoOpa3ytonue (OCHOBHBIE, KHUCIOTHBbIe, amM{OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHnune okcuaos.

OcnoBanus. Kriaccudukaiys OCHOBaHWiA: IMEIOYHM W HEPACTBOPHMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @usnyeckue u
XUMHUYECKUE CBOMCTBA KUCHOT. Pan axkruBHoctn meramnoB H. H. bekerosa.
ITony4yeHue KUCIoT.

Conu. Homenkinarypa coneil. @uznueckue U XMMUUECKUE CBOMCTBA COJICH.
[lonyuenue coneu.

['eneTndeckas CBSI3b MEXAY KIaCCaAMU HEOPTAHUYECKUX COEAMHEHUM.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OIPEECICHUE COAECPKAHUS KUCIOPOJa B BO3yXE, MOITYyUYECHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCJIOpOjaa, HaOI0IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUSA W
MpeKpaileHus TopeHust (Mokapa), O3HAKOMJIEHHWE ¢ oO0pa3llaMd OKCHUJIOB H
OMMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpAHHUE, pPACMO3HABAHUE U HU3YUCHUE
CBOMCTB BOJI0poJia (TOpeHue), B3auMojelcTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCITIOJIb30BAaHUE BUEOMATEPUATIOB), HAOII0]eHHEe 00pa3lioB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHUsI BEIECTB C

pa3IMYHOM PacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C  ONpPENEIEHHON

MacCOBOM J10JIel PaCTBOPEHHOIO BEIIECTBA, B3aUMOIEUCTBHE BOILI ¢ METAJJIAMU
(HaTpueM ©  KaiublWeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHAIIOB),



UCClIeIoOBaHME O0pa3loB HEOPraHWYECKHX BEIIECTB PA3IMUYHBIX  KJIACCOB,
HaO0JII0ICHNE U3MEHEHHsI OKPACKU MHAMKATOPOB B pacTBOpax KUCIOT U LIEN0YEH,
uzydyeHue B3aumojenctBua okcuga meau (II) ¢ pactBopom cepHOl KHUCHOTHI,
KHCJIOT € MeETaUlaMHU, pPEaKkUUi HEHUTPAIM3alMM, I10Jy4YEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOI0 METaJlla JIPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAJBHBIX 3a/lad MO TeMme «BaxHeulme Kiaccbl HEOPraHWYECKHUX
COEIMHEHUI.

Ilepuoanuyecknii 3akoH U Ilepumoamyeckasi cucreMa XHMHYECKHX
iemeHToB JI. W. MengeneeBa. CTpoeHue aroMoB. XHMH4YeECKasi CBS3b.
OxucaANTEeTbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KJIACCU(PUKAUMKA XUMHUYECKUX 53JIeMEHTOB. Ilonatue o
IpyIIax CXOAHBIX 3JEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENbHBIE METaIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00Pa3yloT aM(pOTEpHbIE OKCH/IBI
U TUAPOKCHUIBI.

[Tepuoanueckuii 3akoH. [lepuoauueckas cucremMa XUMAYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuonHas ¥ AJMHHONEpHOAHAs  (OpMBI
[lepnognyeckor cucteMbl xumuuyeckux 3yemeHToB [[. M. Menneneesa. Ilepnonsl
u rpynnbl. OU3NUYECKUN CMBICH IOPSAIKOBOIO HOMEpA, HOMEPOB Ilepuofa MU
IPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHHe
AJIIEKTPOHHBIX ~ 000JI04eK aToMOB MepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
[Iepunonnueckoin cucrtemsl [[. WM. MenneneeBa. XapakTepuCTUKAa XUMHAYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS PAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyNraM U Mepruoaam.

3nauenue [leprnonnueckoro 3akona u [lepuognyeckoit CHCTEMBI XUMUYECKUX
5JIEMEHTOB IS pa3sBUTHs Haykd W npaktukd. . Y. Menuenees — y4eHbId u
IPAKIAHVH.

Xumuueckass cBsi3b. KoBasieHTHast (moJisipHass M HEMOJISIpHAsi) CBSI3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKHX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHusa.  OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIMM.
[Iponiecchl OKUCIEHUS U BOCCTaHOBIICHHS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBUE
TUAPOKCUIA LHMHKA C PACTBOpPaMM KHUCJIOT M LIEJIOYEH, NIPOBEACHHUE OIIBITOB,
WUIKOCTPUPYIOIIUX  IPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMA
(ropenue, peakiiuy pa3ioKeHUs], COSTUHEHU).

Meoscnpedmemmnule céasu



Peanm3zamusi MeXIpeIMeTHBIX CBSI3eH MpU HM3yUYEHUU XUMHUU B 8§ Kiacce
OCYILIECTBIISIETCSI 4epe3 HCHOJb30BaHWE Kak OOLIMX eCTeCTBEHHO-HAy4YHbBIX
NOHATUMN, TaK U TOHATUHN, ABJSIOUINXCA CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAy4YHBIH (haKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTe3, KilacCU(UKAIUs, [EPUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCITUPOBaHHE, U3MEPEHHUE, MOJIEIb, SIBICHUE.

dusuka: Martepus, aTroMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAaAMOaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsij, BEIIECTBO, TEIO,

00BEM, arperarHoe COCTOSHHUE BEIECTBA, Ta3, (PU3NYECKUE BEIUYMHBI, €IUHHUIII

U3MEPEHHMS, KOCMOC, IUIaHETHI, 38€3/1b1, CoHIIE.

buonorus: ¢orocuntes, nprxanue, ouocdepa.

I'eorpadusi: armocdepa, rtumpocdepa, MUHEpAIbI, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO U XUMHYECKas peakuust

[lepnoanueckunt 3akoH. Ileproanueckas cucteMa XUMUYECKUX JIEMEHTOB /],
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWHM CBOMCTB
XMMUYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPHOMOB, Kaus, KalblUd U HUX
COCOUHEHUN B COOTBETCTBMHU C IIOJIOXKEHHEM 3JeMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BUABI XMMHUYECKOW CBSI3U. THUIBI KPUCTAJNIMUECKUX
PENIETOK, 3aBUCMMOCTh CBOMCTB BEIECTBA OT TUIIA KPHCTAUIMYECKON PEMICTKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BENIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COEOVMHEHUN, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XuMuueckux peakiyil o pa3inyHbIM IpU3HaKaM (0 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TeEIIOBOMY 3(dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, MO
Y4acTHIO KaTanu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHUYECKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xumMuueckou peakiuu. [loHstne 00 0O0paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOT€HHBIX M TreTepOTreHHBIX
peakuusx. [lonsatne o karamuse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U IIOJ0KEHUE XUMHUUYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJICKTPOHHBIA  OanaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTraBiieHME  yYpaBHEHHI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HCIOJb30BAHUEM  METOJIA
AJIIEKTPOHHOTO OajaHca.

Teopus 2NEKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconuan. CUiIbHbIC U CITA0bIE DJICKTPOJIUTHI.

Peakunu nonHoro ooMeHa. Y ciaoBUs IPOTEKaHUsI peakuii HOHHOTO OOMEHa,
MOJIHBIE W COKpAlIeHHbIE HWOHHBIE ypaBHEHHs peakiuil. CBOMCTBa KHCIIOT,
OCHOBaHMM W COJ€il B CBET€ TPEICTABICHUNA OO0 OBIEKTPOJIUTHUYECKOU
nucconmanuu. KauectBeHHble peakuyu Ha HOHBL. [IoHATHE O rHApOIN3E CONEH.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHHE C MOJEISAMH KPUCTAUIMYECKUX DEIIETOK HEOPraHHYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M amMmasa), CIOXKHBIX BELIECTB
(x70pua HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakiuu
OT BO3JCHCTBUS pa3aUYHbIX (PAKTOPOB, HCCIEIOBAHUE AIIEKTPOINPOBOJIHOCTH
pacTBOPOB BEHIECTB, IpOILEcCCa JUCCOLMALMM KHUCJIOT, IIEJIOYed U COJer
(BO3MOXHO  MCHOJB30BAHME BHJIEO MAaTE€pUAlOB), MPOBEIEHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKaHMsS  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue ocajaka, BBIIEJIEHME Tra3a, O00pa30BaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  IPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peaklMH pas3lIokKEHUs, COCIUHEHHsI), PACIO3HABAHNE HEOPIaHHMYECKUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pEaKUMWd HA HOHBI, PEIICHHE
DKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/ibl H UX COeAMHEHUS

OOmiasi xapakTepucTHUKa rajoreHoB. (OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeNeHu okucieHus. CTpoeHue u (u3nuecKue CBOICTBA MPOCTHIX
BEIIECTB — TallOTeHOB. XMMHUYECKHME CBOMCTBA Ha IPUMEpPEe  XJopa
(B3aMMOJEHCTBUE C METallaMU, HEMeTalllaMH, WIesio4amMu). XJIOPOBOAOPO/I.
ConstHast KHCIIOTa, XMMUYECKHE CBOWCTBA, IMOJy4YeHUE, NMpuMeHeHue. [leficTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OPraHU3M YeEJIOBEKa. BakHehmme XJIOpUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepucthka 37eMeHTOB VIA-rpymnmbsl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHue M (PU3nyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KHCIOPOJAA U CEPhl. AJIIOTPOMHbIE MOAU(PHUKAIIUN KHCIOPOaa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOJOpOJ, CTpoeHue, (pu3nYecKue U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Quanueckue U XUMHYECKHE CBOMcCTBa (OOIIME Kak
NPEACTaBUTENd Kjacca KHUCIOT M crnenuduyeckne). XUMHUYECKUE pEeaKIuH,
JeKalige B OCHOBE MPOMBIIUIEHHOTO CIoco0a TMOJYy4YeHUS CEpPHOM KHCIOTHI.
[Ipumenenue cepHoit KUCIOThI. CONM CEPHOM KUCIOThI, KAYECTBEHHAs! PEaKLIUs Ha



cynbdar-uoH. HaxoxneHue cepbl M €€ COeIMHEHHH B NPHPOE. XUMHYECKOE
3arpsi3HEHUE OKPY’XKAIOIIEH cpeibl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPAILECHHUS.

OO6mrast xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCIICHHS. A30T, pacHpOoCTpaHCHUE B MPUPOJIC,
bu3nYecKue U XUMUIEeCKue cBoicTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
bu3nYecKrue 1 XUMUYECKUE CBOMCTBA, TTOJIy4YeHHE U puMeHeHne. Comu aMMOHUS,
uX GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMs. A30THas KUCIOTa, €€ MOJydyeHUe, (PU3UUECKHE U XUMHYECKHUE
cBoiicTBa (0OIIME Kak TMPEACTAaBUTENS KJacca KUCIOT W CHelupUuYecKue).

Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIECH cpeibl COeAUHEHUSIMU a30Ta
(KMCJIOTHBIE JIOXKIM, 3arpsA3HEHHEe BO3AyXa, IMOYBLI M Bomoemos). docdop,
ajuioTponHeie Moaudukanuu ¢docdopa, PulMUECKUe W XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dhochopHas kuciaoTa, GU3NISCKHE U XUMUICCKHE CBONCTBA,
nonyyenue. Mcnons3oBanue GpocdaToB B KaYECTBE MUHEPAIBHBIX YI0OPEHUN.

Ob6mrast xapakrepuctrka 371eMeHTOB [VA-rpymnmbel. OcoOCHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHHU  OKHUCJIECHUSA.  YIJIEpOJ,  aJIOTPOIHbBIE
MOAU(PUKALIMKM, PACHPOCTpAaHEHUE B TMPUPOAE, (PUINYECKHE M XHUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriaepona B npupojae. OKCuabl yriaepoja, ux
dbu3nyeckre U XUMUYECKUE CBOICTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. DKOJIOTHMYECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO NOTEIUICHUS KiIMMaTa, MNapHUKOBBIM
5¢dexr. YronbHas KMCIOTa U €€ COJNH, UX (PU3MYECKHE M XUMHUUECKUE CBOUCTBA,
noiiydueHue u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnons3oBanre kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEIhCKOM
XO35UCTBE.

[TepBoHauanbHble TOHATUA 00 OPraHUYECKUX BEILIECTBAX KaK O COCAMHEHUAX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 9TaHOJ, TIIUIEPHUH, YKCYCHAasl KUCIIOTA).
[IpupogHble HMCTOYHUKHU YIJIEBOJOPOAOB (Yrojib, MPUPOJHBIM Tra3, HEPTH),
OPOAYKThl UX mepepaboTku (OEH3UH), WX POJib B OBITY M MPOMBIIIJIEHHOCTH.
[TonsaTHEe 0 OMONIOTUYECKHU BaKHBIX BEIIECTBAX: XKUpaX, O€IKax, yrieBojgax — U ux
poJiIi B KM3HM 4Ye€JOBEKa. MarepuaibHOE €JIUHCTBO OpPraHHYeCKUX U
HEOPTraHUYECKUX COCTMHEHUN.

Kpemunii, ero ¢usnueckue W XUMUYECKHUE CBOWMCTBA, TOJYyYEHHE W
npuMenenue. CoenuHeHHus KpeMHHs B mpupoje. OOmue mnpeacraBieHus: 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CWIMKAThl, UX KCIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHelIlie CTpOUTENbHbIE MAaTepHAIIbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTENIbHBIX MAaT€PUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUE 00pa3I[0B HEOPTAHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAaKIMi Ha XJIOPHUA-UOHBI U HAOIIOJCHUE TIPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKawolre (U3MUECKHE U XUMHUYECKHE CBOMCTBA
raJlIoreHOB M HUX COEIWHEHUH (BO3MOKHO HCIIOJIb30BaHUE BHUEOMATEPHATIOB),
O3HAKOMJICHME C 0Opa3naMu XJOPUIOB (TajJOT€HHUIOB), O3HAKOMJICHUE C
oOpasuamMu  ceppl M €€  COeIUHEHMAMH  (BO3MOXKHO  MCIOJIL30BaHUE
BHJIEOMATEPHUAIIOB), HAOJIIOJEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOTbI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, TPOBE/IEHUE KAUECTBEHHOM peakiuu Ha cyibdar-
WOH ¥ HaOJIIOJIeHHE IPH3HAKA €€ IPOTEKaHUs, O3HAKOMIICHHE C (DU3UYECKMMHU
cBoiicTBaMu a3ora, (Gochopa M HX cCoeAMHEHUH (BO3MOXXHO HCIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U QOCPOPHBIX yIOOpEHUIA, OIyUEHHE,
coOupaHue, paclio3dHaBaHWE W M3YYEHHE CBOWCTB aMMHuaka, IMPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U U3y4YeHHE NPU3HAKOB
UX MPOTEKAaHUsI, B3AUMOJICHCTBHUE KOHIIEHTPUPOBAHHON a30THON KUCIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), H3yUYCHHE Moenein

KPUCTALIMYECKAX PENIETOK anMasa, rpadura, (yuiepeHa, O3HAKOMIICHHE C

IPOIECCOM  aJICOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasza, MojiydeHHe, COOMpaHue, pacro3HaBaHUE U M3YyUECHHE
CBOICTB YIJIEKMCIIOTO ra3a, IPOBEICHHE KAaUYE€CTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-MOHBl W H3yYEHUE INPU3HAKOB HX IPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIMEN CHIMKATHOM IIPOMBILUJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelmme HeMeTaJluTbl M UX COCTUHEHUS».

MeTaJLibl M UX COCIUHEHUS

OO61ast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosiokeHus B llepuomnueckon cucreme XuUMHUYeCKHX dyeMeHToB [[. .
MenpeneeBa u crpoeHus arToMoB. CTpoeHHE MeTayuioB. MeTramnuyeckas CBSI3b U
METAIMYECKass  KPUCTAUIMYECKass — PEHIeTKAa.  DIEKTPOXMMHYECKUH  psjl
HaAMPsHKEHUH MeTauoB. OU3NYECKHe U XUMUYECKHE CBOMCTBA MeTaiuioB. O0mue
cocoObl mosydeHuss MeTamioB. [loHsATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
CrocoObl 3alUThl MX OT Koppo3uu. CrnaBbl (CTajlb, YyTYH, JIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIICHHOCTH.

[[{esrounbIe METAIBL: MOJNOKEHHUE B llepuonnueckon cucTeMe XMMHUYECKUX
sanemeHToB JI. M. MenaeneeBa, CTpoeHHME WX aTOMOB, HAXOXKJICHHUE B IPHUPOJIE.
®duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKCUabl u



TUAPOKCHUABI HaTpusd MW Kanus. [IpuMeHeHue IIEeNOYHBIX METaUIOB U HX
COCIMHEHUH.

[[lenoyHO3€MENbHBIE METAJUIBI MarHuii M KajblUW: T[OJOXEHUE B
[Tepuognueckont cucreMe xumuueckux sneMmeHToB . M. MenaeneeBa, crpoenue
MX aTOMOB, HaXOXJeHHE B npupojie. Duznueckue 1 XMMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxuelve coeluHEHUsT Kanablusa (OKCUZ, THAPOKCH, COJIH).
JKEecTKOCTB BOJIBI M CITOCOOBI €€ YCTPaHEHHUS.

AmmoMuHU: nosioxkeHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupojne. PU3nuecKue u
XUMUYECKUE CBOMCTBA alFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCH]IA
ATFOMHUHUSL.

Kenezo: nonoxenne B lleproanueckon cucteMe XUMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpOGHHME aroMa, HaxoxiaeHue B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, ruApoKcu bl U coiu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMu METauIOB M CIUIABOB, WX (HU3UIECKUMU
CBOICTBAMH, H3yYEHHE PE3yJbTATOB KOPPO3UM  METaUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HaTpus C BOJOM (BO3MOXKHO HCIMOJB30BAaHUE BHUACOMATEPHUAIIOB),
UCCIIEJOBAHUE CBOMCTB JKECTKOW BOJBI, IPOIECCAa TOPEHUS XKelle3a B KMCIOPOJE
(BO3BMOXKHO  KCHOJIb30BAHME  BHUJIEOMATEPUANIOB), MPU3HAKOB  IMPOTEKAHUs
KAUEeCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, Kajablus, aJIOMUHUS, IMHKA, Kele3a
(I1) m xenesza (III), mequ (1), HaGrOEHUE W OMTUCAHKE TIPOIIECCOB OKPAIIMBAHUS
IUIAMEHU WOHAMHU HAaTpHsl, Kajdus W Kalbliusl (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THJIPOKCHUIA ATIOMUHUSA
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ]1ad Mo TeMe «BaxkHeunime
METaJUIbl U KX COCTUHECHUS.

XUMUA U OKPYKAKOIIAS cpeaa

BemectBa m marepuansl B NOBCEIHEBHOW »XU3HU 4YelOBeKa. bes3oracHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuit B ObiTy. [lepBasi momolis npu
XAMHUYECKUX 0KOraX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas AOMyCTUMast
KOHIIeHTpaius Beuects, aanee — [1/IK). Ponb xuMun B pelieHNN 3K0JI0THYECKUX
poOJeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKIO, CIUIaBhl METAJUIOB, MOJUMEPHBIC
MaTepuabl).

Meoswcnpedmemmnule céasu



Peanuzanus MeXnpeaMeTHbIX CBA3€H NpU W3YYEHUHM XUMHUM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHSATUH, SABISIOIINUXCS CUCTEMHBIMU JUISI OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0muMe ecTeCTBEHHO-HAYUYHbIE IMOHATHUSA: HAy4YHbIM (akKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccu(uKaluus, MNEePUOAUYHOCTb, HAOIIOIEHUE,
HKCHEPUMEHT, MOJIECIUPOBAHUE, H3MEPEHHME, MOJENb, SBJICHHUE, I[TaPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUNA 3apsij, IPOBOJHUKH,

TIOJIY[IPOBOJHUKH,  JHUAJIEKTPUKH, (OTODJIEMEHT, BEINECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAas

peméTKa, CIIJIaBBbI, (1)I/I3I/I‘-ICCKI/I€ BCIINMYKWHBI, CAWHHUIBI M3MCPCHUA, KOCMHYCCKOC

IPOCTPAHCTBO, TUIAHETHI, 3B8€3/151, COJIHIIE.
buonorusi: dorocunTes, npixanwe, Ouocdepa, IKOCHCTEMa, MUHEPAIbHBIC
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.
I'eorpadmsa: armocdepa, rtuapocdhepa, MHHEpAIbl, TOPHBIE IOPOIHI,
TI0JIC3HBIC UCKOITaeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUralOTCsl B Xo0/€ OOy4YeHHs XMMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATENIBHON JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IIPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMamMH TIOBEJEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMN 00yYarOIINXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYyYarOIIMUXCS
PYKOBOJCTBOBATbCS CHCTEMOM TO3WTHUBHBIX LIEHHOCTHBIX OPUEHTAUUU H

pacIIMpeHHe OIbITa JeATETbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) maTpMOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEIUIO, NOHUMAaHMs 3HA4YCHUS XMMHMYECKOM HAYKH B JKU3HHU
COBPEMEHHOr0 OO0IIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpManuen o
MEPENOBBIX JTOCTMKEHHUSIX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA

NPEACTABICHUS] O COLMAIBHBIX HOPMAaX M MPABWIAX MEXKIUYHOCTHBIX
OTHOUIEHUI B KOJUIEKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOHM,  y4eOHOHMCCIEAOBAaTENbCKOM, TBOPYECKOM H  JOpyruxX  BHOAX
JEeSTeIbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOW COBMECTHOM MAESTENBbHOCTU MpH
BBIMIOJJHEHUM Yy4EOHBIX, IIO3HABATEJbHBIX 3a]a4, BBIIOJHEHUN XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
YW B3aMMOIIOMOIIM B TIPOILIECCE ATOM Yy4YEOHOW MAESATENbHOCTH, TOTOBHOCTH

OLICHUBATH CBOé IMOBCACHHUC MW TIIOCTYIIKH CBOHUX TOBapI/IH_ICﬁ C IIOo3unuu

HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS IIOCIIEACTBHUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 O3HAHMS:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE W XMUMHUYECKOW peaKIluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIIOIIKE
OCHOBY JIJIsSI TIOHMMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TPUPOJIbI, B3aMMOCBS3SX 4YEIOBEKA C
MIPUPOJHOM CPEJIO, O POJIM XMMHUHU B TTOZHAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TMOJIYyYCHHE HOBBIX 3HAHHUU IO
XUMUH, HEOOXOAUMBIE sl OOBSICHEHUS HAOJIOAAEMbIX MPOLIECCOB U SIBJICHUMH,
MO3HAaBaTeNIbHOM, MHPOPMAIIMOHHON W YUTATENbCKOM KYJIbTYPBl, B TOM YHCIE
HaBBIKOB CaMOCTOSATEIIBHOM pabdOThl € Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOMN



JUTEpPaTypor, JOCTYIIHBIMH TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYYEHHIO W TIO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHHWIO, MPOEKTHOM M HUCCIEeN0BaTEIbCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTU U YPOBHS OOyYEHUS B
JIaTbHEUIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBI 00pa3 >KW3HH, OCO3HAHUE IOCJIEICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aJIKOroJisl, HAPKOTUKOB, KypeHUsI),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBUi OE30MAaCHOCTU TMpPU  OOpAIIEHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOPECCUIl U TPyAa pa3IMuHOTO PO,
YBOKEHHUE K TPYIy U pe3yJbTaraMm TPYJIOBOW NESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 110 XHUMHH, OCO3HAHHBIM BBIOOP
MHIMBUIYaIbHOM TPACKTOPUH MPOIOIKEHHS 00pa30BaHKsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaaIbHON ESITEIFHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpeIE;

6) 3K0JIOTMYECKOTr0 BOCIIUTAHUSA:

AKOJOTMYECKH LEJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHHUKY
’KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBaHMs, TOHUMaHHE [IEHHOCTH 3JJ0POBOTO U
Oe3omacHOoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
¢uznyecKOMy M TICUXWYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COONIOACHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMU, a TAK)KE B CUTYAIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUSA, MOJyYaeMbI€ MPU U3YUYECHUU XUMHH, IS
penieHus 3a7a4, CBA3aHHBIX C OKPY KaIOIIeH MPUPOAHON CPENIOH, /ISl TOBBIIICHHUS
YPOBHSI ~ SKOJOTMYECKOM  KyJbTYpPhl, OCO3HaHUS TJOOATBHOIO  XapakTepa
HKOJIOTMUECKUX MPOOJEM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XUMMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIHLHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHOMN IIPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeIMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBIE IS
dbopMupoBaHUsT MHUPOBO33pPEHHUS OOIIEHAYYHbIE TOHITUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe€.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAy4YHOW KapTHHE MHUpPa, U YHUBEpCAIbHbIC ydeOHbIC JAeCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpble oOecneunBaroT (OpPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4YEOHOU
NESATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUSA

ba3oBble Jjoruyeckue JeicTBus:

YMEHHUSI HCIOJIB30BaTh TPHEMBI JIOTHYECKOTO MBIIDIEHHS IPU OCBOEHHH
3HaHWI: PacCKPhIBaTh CMBICT XHUMHUYECKUX MOHATHH (BBLACIATh MX XapaKTEpHBIC
MPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), UCIOJIb30BATh
MOHATHSA JJIs1 OOBSICHEHHUS OTJENbHBIX (DaKTOB W SIBICHUH, BEIOUPATh OCHOBAHUS H
KpUTEpUU N7 KiIacCU(UKAIMM XMMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIui,
YCTaHABIMBATh MPUUYMHHO-CIEJACTBEHHBIE CBSI3U MEXAY OOBEKTaMHU H3Yy4YEHHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJIBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATHh B TMPOILIECCEe TO3HAHUS TOHATUSA (MIPEIMETHBIE U
MeTanpeIMETHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEeMbIe B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHbIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI dJEMEHTa), XHMMHUYecKas ¢opMmyia U YypaBHEHHUE
XUMUYECKOM peakiuy — MMPU PEICHUH y4eOHO-TI03HaBATEIbHbIX 331, C YYETOM
TUX MOJENBHBIX TPEJICTABICHUN BBISIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
PU3HAKK M3YyYaEMBIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi,
BBISIBIISAITH  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U H
IPOTUBOPEUHSI B U3yUaEMbIX MPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejbCcKue 1eHCTBYUA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
NO3HAHUA, a TaKXKE€ B KAyeCTBE OCHOBBI ISl (OPMHPOBAHUSA THUIIOTE3bI IO
IPOBEPKE MPaBUILHOCTU BbICKA3bIBAEMBIX CYXKACHUIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPTaHU3AllMU U TPOBEICHUIO
YUYEHHUECKUX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIllecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 PE3yibTaT, GOpPMYIUPOBATH 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTAaTaM IPOBEJICHHOTO OIBITa, HCCIEI0BAHMS, COCTABIIATh OTUET
O MpOJIeTIaHHOM padoTe.

Pab6ora ¢ undgopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IUYHBIX BUJIOB U (DOPM MpE/ICTABICHHUS, MTOJIYyYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JIUTEpaTypa XHUMHUYECKOTO COJEP)KaHMs, CIPABOYHbIC
nocobusi, pecypcol MHTepHETa), KPUTHUECKH OIICHWBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



yMEHUE MPUMEHATh Pa3uyHble METOJbl M 3aMpPOChl MPHU MOUCKE U OTOOpE
uHGOpPMAIIMM W COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOIWMBIX [JIsl BBITIOJHEHHS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 OIPEICIEHHOTO TUITa, IPUOOPETEHHE OIBITA B
o0acTd UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIQJICHUE KYJbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSATENILHO BHIOMPATh ONTUMAIBHYIO (JOpMY MpeCTaBICHUST HHPOPMAIINH U
WUIIOCTPUPOBATh pEIIAEMbIE 33JaYd  HECJIOKHBIMM CXEMaMH, Juarpammami,
apyrumu popmamu rpaduKu 1 KX KOMOMHALUAMY;

YMEHHME HCIOJb30BaTh M aHAIW3UpOBaThb B IIpoliecce Y4YEOHOH W
UCCJIEI0BATENBCKON JEATENbHOCTH MHPOPMALUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHME OKPY>KAIOLIEH NPUPOIHON
Cpeabl.

KoMMyHHKATHBHbIE YHUBEpPCAJIbHbIE YueOHbIe el cTBHUA:

yMEHHMsI 3ajJlaBaTh BOIPOCHI (B XoJi¢ Jauaiora W (WIM) IUCKYCCHUU) IO
CyllecTBy  oOcyxkmaemMoil  TeMbl, (OPMYJIUMPOBATb CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBITTOJIHEHMS MPEI0KEHHOM 3a1a4H;

YMEHMSI ~ TPEJCTaBIsATh  IOJyYEHHBIE  pe3yibTaTbl  IMO3HABATEIbHOMN
NESATEIbHOCTM B YCTHBIX W INHCbMEHHBIX TEKCTaX; JejaThb MPe3eHTALHIO
PE3yJIbTaTOB BBINOJHEHUSI XMMHUYECKOIO SKCIIEPUMEHTA (JJaOOPaTOPHOIO OIBITA,
71a00paTOpHOI pabOTHI O MCCIEOBAHUIO CBOMCTB BEILIECTB, YU4EOHOIO MTPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
[O3HABaTEeIbHON M HUCCIENOBATENbCKOM  JIEATEIbHOCTH NPU  PEUICHUH
BO3ZHMKAIOIIMX MPOOJEM HAa OCHOBE y4ye€ra OOIIMX HHTEPECOB M COTJIACOBAHHS
no3unuil (00cyxneHus, oOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAMHALIUA
COBMECTHBIX JEWCTBHUH, OIpeNeIeHUE KpPUTEPUEB IO OIEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIEe YHUBepcaibHble YUeOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OMNPENENATh LEIN JEATEIbHOCTH, MJIAHUPOBATh,
OCYILECTBIATh, KOHTPOJIUPOBaTh U HPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO
NesITeNbHOCTh, BBIOUpaTh Hanbonee 3pGeKTUBHBIE CIIOCOOBI pelIeHUs YYEOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
IPEUIOKCHHBIA  aTOPUTM JEHCTBUI TP BBHIMOJHEHHH 3aJaHUil ¢ y4ETOM
MOJTyYEHHUS] HOBBIX 3HAHMWA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUsX,
OLIEHWBATh COOTBETCTBUE IOJIYYEHHOI'O pe3ylibTaTa 3asBICHHOM IIeNid, yMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B yCIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHUIO 0053aTEIbHOIO
COJIEp)KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepasibHOM paboyeil mnporpaMMon,
BBIICTISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS Hay4yHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBul, crnenuduueckue IS TpeaMeTHOM oOnacth  «XUMHUS», BHUIBI
JIEATEIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUSA, €ro  HMHTEPIPETAIUU,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYaIIHsX.

K koHiy oOydeHnus B 8 kiacce npeiMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUIA:

* PacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIPHAsA Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas J0J1si XMMUUYECKOTO JIEMEHTA B COEAMHEHUH, MOJISIPHEINH 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, 3JECKTPOOTPHULATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XMMHYECKasi peaklus, KiIacCuPpUKalus peakiuil: peaxuuu
COCIMHECHUS, pPEaKIMU pa3JI0XKEHUs, PEAKIUMU 3aMEUICHUs, PEaKUUU
0o0MEeHa, 7K30- U SHIOTEPMHUUECKUE PEAKIUH, TEIIOBON 3PPEeKT peakunu,
SIAPO aToMa, SJEKTPOHHBIA CJIOM aroMa, aToMHasi OpOUTalb, pPajnyc
aToMa, XMMHUYECKasl CB3b, MOJISIPHAS U HENOJISIPHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl JOJI1 BELIECTBA
(mpolieHTHas! KOHIICHTPAIHs) B pacTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHWMHYECKHUX TMOHATUH H
MPUMEHATH ITU MOHITUS MPU OMUCAHUU BEIIECTB U UX NIPEBPAILCHUN;

* HCIOJB30BaTh XHMHUYECKYIO CHUMBOJIMKY [ coOCTaBjieHUs (opmy
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMNpENENITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENCHb  OKHCJIICHUS  DJICMEHTOB B  OWHApPHBIX  COCIUHCHHSX,

IPUHAIIEKHOCTh BEIIECTB K OIPEICIIEHHOMY KJIaCCy COEIMHEHHI I10
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJlGHTHAasT W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpeiBath cMmbica llepmogmueckoro 3akona J[. M. Mennaeneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX MoJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YY€HUs, 3aKOHa ABOrajJpo;

e ONWCHIBATh M XapaKTepu3oBaTh TaOnuuHyto Qopmy Illepuogndeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3nyaTh TMOHITUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y, manbsie u
OOJbIlIEe TIEPUOJBI, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCS B
tabmuue «llepuonuueckass cucrtemMa xumudeckux a3emeHtoB J[. .
MenpneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, 00IIee YUCao dJIEKTPOHOB
U pacipeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUH
BELLECTB, N0 TEIUIOBOMY 3P PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XHUMHYECKUX TMPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIbBHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO JJIeMEeHTa 1o (opmyle
COEIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOANTEH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PeaKInu;

MPUMEHSITH OCHOBHBIC OINEpPAIMU MBICIUTEIBHON NEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHCHHE, 00OOIICHHME, CHCTEMATH3allHio, KIaCCHU(HUKAIIHIO,
BBISIBJICHUE TMPUYMHHO-CJICJACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XMMHYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METObI
MO3HAHUSI — HAOJIOJICHHE, HU3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT
(peasibHbBI U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  TOJB30BAHHMS ~ XMMHUYECKOW  TIOCYIOM U
7abopaTopHbIM  000pYy/IOBaHHEM, a TakkKe MpaBwiaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUMSMH TIO BBITIOJTHEHUIO
Ja00paTOPHBIX XUMHUYECKUX OIBITOB [0 TMOJYYEHHI0O U COOUpPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa W KHUCIOpPOAA), HPUTOTOBICHUIO
PacTBOPOB C ONPENEIEHHON MAcCOBOM 0J1el PacTBOPEHHOIO BELIECTBA,
IUTAHUPOBATh W TPOBOJUTH  XUMUYECKHE  OKCHEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEN U KUCIOT C MOMOIIBbI MHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

K xonny oOyuenus B 9 kiacce npeaMeTHble pe3ybTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHUM:

packpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX [MOHSATUN: XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIIOKHOE BELIECTBO, BAJIECHTHOCTbH, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PeaKlus, XUMUYECKasl CBsI3b, TEIUIOBOM 3 deKT

peakiy, MOJIb, MOJSPHBIH  OOBEM,  PacTBOp,  DJIEKTPOJHTHIL,
HEAJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAs JHUCCOLMALUS, PEAKIUU HOHHOIO
oOMEHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIIBHO-BOCCTAHOBUTEIbHbBIE PEaKIIHH,
OKHCJIUTENb,  BOCCTAHOBUTENIb,  OKHCJIEHHE W  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUYECKAsI CBSI3b (KOBAJEHTHAsl, UOHHAs,
META/UINYECKast), KPUCTAIUIMYECKAss PpEINETKAa, KOpPPO3Ms METaJLIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKUUU, MNPEACIbHO JIOIyCTUMAas
koHueHtpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IMOHSITUA U
MPUMEHSTH 3TH OHATHUSA IPU OMMCAHUM BELIECTB U UX MPEBPALLICHHII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBlIeHUs (HOpMys
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENETATh BAJICHTHOCTD U CTENIEHb OKHUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONPEIEIEHHOMY KJIACCYy COEOMHEHMH 10 (opMysaM, BUA XMMHUECKOM
CBs3U (KOBaJeHTHasi, HMOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX

COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOoW (opmysie, XapakTep cpeabl B
BOJIHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCAMHEHUU, TUM KPUCTAIITUYECKOU
PELIETKH KOHKPETHOI'O BEIIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUChIBAaTh U XapaKTEPHU30BATh
tabmmunyio (opmy Ilepuoandeckoil cUCTeMbl XUMHUYECKHUX DJIEMEHTOB:
paznuyaTh MOHATUS «TJIaBHas mnoArpynna (A-rpymnmna)y M «modouyHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HaYEHUs, KOTOpbIE UMEIOTCA B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHS  aTOMOB  XUMHUYECKUX
DJIEMEHTOB (COCTaB H 3apsif sapa, OOIIee YHUCIO JIIEKTPOHOB U
pacmpeneneHue HUX IO DJIEKTPOHHBIM  CJOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB DJIEMEHTOB W WX COCJAUHEHUN B
Ipeienax MallbIX EPUOJOB M TIIABHEIX IOAIPYII ¢ YYETOM CTPOEHHS UX
aTOMOB,;

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy W COCTaBy YYAacCTBYIOIIMX B pPEAKIIHUH
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTEMEHEW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHEHU(PUUIECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMHCAHUE
npuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKITnii;

COCTABJISITh YPAaBHEHUSI DJEKTPOJUTUYECKOW JUCCOLMAIIMM  KHUCJIOT,

IEJIOYEN ¥ COJIEH, TIOJIHBIE M COKPAIIEHHbBIE YPaBHEHUS PEAKIIUi HOHHOTO



oOMEHa, ypaBHEHHUs peEaKIWi, TOJATBEPKIAOIINX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca 3THX PEaKIInid;
MIPOTHO3WPOBATh CBOWCTBA BEIIECCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUKCIIATh OTHOCHUTEIIbHYIO MOJICKYJSIPHYIO H  MOJISIPHYIO — MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJeMeHTa 1o (opmyre
COETMHEHMSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOJUTH PacyEeThI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOnroaTh  MpaBWia  MOJb30BAHMS ~ XMMHYECKOM  HOCYIOoM U
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXKe TMpaBuiia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSIMH TIO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO M COOUPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIWH, TOJATBEPKAAIONINE  KAUYECTBCHHBIH  COCTaB
Pa3IMYHBIX BEMIECTB: PACIO3HABATHL ONBITHBIM IIyTEM XJIOPHI-, OPOMHI-,
uonua-, kapOonart-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHUOHbI aMMOHHUS W HOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpaX HEOPTAHMUECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC OTEPAIMHA MBICTUTEIHHOU JESITEIBHOCTH — aHaU3
U CHUHTE3, CpaBHEHHE, OO0O0OIEHHE, CUCTEMATHU3allUI0, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — I M3YYCHUS CBOWMCTB BEILIECTB U
XUMUYECKUX PEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUSI —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pEalbHBIH U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBo 4acoB
Ne HaunmeHoBaHMe pa3aesioB U DuieKTpoHHbIe (HudpoBbIe)
KonTtpoJbHbie IIpakTH4eckne
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTte/ibHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. [lepBoHayajibHbIe XUMHYECKHE MIOHATHS
Xumusi — BaxkHas 00J71aCTh

L1 €CTECTBO3HAHUS U 5 5 bubnmoreka [JOK

' MPAKTUYECKOU JEATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJioBeKa

12 BemecTBa n xumMmuaeckue 15 | but6mmoreka [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. BaxHeiimue npeacTaBuTe/ M HEOPraHMYeCKUX BelIeCTB
71 Boznyx. Kucnopon. Ilonstue 6 bu6nuoreka [IOK

' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bomopon. [Tonsitue o kuciorax 2 1 bu6mmoreka [JOK

' H COJISIX https://m.edsoo.r/7f41837¢
3 Boga. PactBopsl. [Tonsitre 06 5 1 1 bubmuoreka IIOK

’ OCHOBAHMSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 | 1 bubnmoreka [JOK

' HEOPraHWYECKUX COCIMHECHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnen 3. [lepuoanvecknii 3axon u [lepuoanyeckasi cucrema xumndeckux 3j1eMeHToB /[I. U. MenneneeBa. CTpoeHue aToMOB.
Xumudeckas cBsizb. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuM



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

[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucrema

bu6mmnoreka [JOK

3.1 7
XUMHUYECKUX demMeHToB /. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
XuMuueckas CBS3b. Eub 10K
noIMoTeKa
32 OKHCIHTENBHO- 10 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIHLHBIC PEAKITUN
bu6mmoreka [JOK
41 1
TOTO 1O pasieiy 7 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 1 bubmorexa [OK
P P https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

9 KUIACC

Kosaun4yecTBo yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakruueckue (mmpp )
NPOrpaMMbIl Bcero o0pa3oBaTejibHbIEC
padoThI padoThI
pecypchbl
Pa3znea 1. BemecTBo M XMMHYECKHE PeaKINH
11 [ToBTOpeHue u yriayOnenue 3HaHUN 5 ) bubnuoreka [IOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuoreka [IOK
' peakuunii https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAS TUCCOITHAITHSI. 2 | 1 bubnmoreka [IOK
’ XHUMHUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTasnibl M MX coeJUHEHHUS
71 OO611as XapaKTePUCTUKA XUMUIECKUX 4 1 bu6nuoreka [IOK
’ anemeHToB VIIA-rpymmsl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTeprCTUKA XUMUYECKIX
9 VIA C a 6 bubmuoreka [IOK
' DJICMEHTOB “TPYHIIbL. Lepat e https://m.eds00.ru/7f41a636
COETMHEHUS
OO01as xapakTepuCTUKA XUMUYECKIX
23 VA A Pocd 7 1 bubmuoreka [IOK
. anemeHToB VA-rpymsl. A30T, hochop u ux httns://m.edsoo.rw/ 7412636
COCTMHEHUS Miipsim.edsoo.ru /(214630
OO01mmas xapaKTepUCTUKA XUMHYICSCKIX
24 anemeHToB [VA-rpynmel. Yraepon u 8 1 2 bubamorexa HOK
) . Py ) poa https://m.edsoo.ru/7f412636
KPEMHHU B UX COCTMHCHHUS
Wroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Pazgea 3. MeTasIbI M MX COeIMHEHUSA

. bubnuoteka [IOK
3.1 Obrmue cBolCTEA METAMIOR 4 https://m.edsoo.ru/7f41a636
N bubmuoreka [IOK
32 Bakneiine MeTaiibl U UX COEIMHEHUSI 16 httns://m.edsoo.rw/ 7412636
Hroro no pazneny 20
Pa3pnen 4. XuMmus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU 4YEJIOBEKA 3 bubmorexa LIOK
’ m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMst 3 buGmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI U1 YYHEHUKA

» Xumusi: 8-if kitacc: 0a30BbIN YPOBEHb: YUCOHHK; 5-€ U3TaHUE,
nepepadotanHoe ['abpuensu O.C., OctpoymoB W.I'., Cnaaxos C.A.
AxrmmmonepHoe o01miectBo «M3narensctBo «lIpocBemenue.

» Xumusi: 9-1 kiacc: 6a30BbIN ypOBEHb: YUEOHHK; 5-€ U3/IaHUE,
nepepadotanHoe ["abpuensa O.C., OctpoymoB NU.I"., Cnaakxos C.A.
AxmmmonepHoe o0rmectBo «M3aarenbeTBo «lIpocBemenue.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'a6puensu O. C., Bockoboitnukosa H. I1., SmrykoBa A. B. HactonpHas
KHHTa yunuTtens. Xumus. 8 ki1.: Metonuueckoe nocoodue. - M.: Jlpoda, 2021.

2. T'abpuensu O. C., AmykoBa A. B. Terpans 11 1a00OpaTOPHBIX ONBITOB U
npaktuyeckux padot. 8 ki1. K yueonuky O. C. I'abpuensna «Xumus. 8 Kiaccy.
M.: dIpoda, 2022.

3. I'abpuensn, O. C. Metonnueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumus». 8 knacc / O. C. I'abpuensn. — M. : JIpoda, 2021. —

4. T'abpuensu, O. C. Metoaudeckoe nocodue k yueonuky O. C. ['abpuensina
«Xumust». 9 knace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptol K yueoHuky O. C. 'abpuensana « Xumusl.
8 kimacey : metogudeckoe nocoodue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosorundeckue kaptol K yueoHuky O. C. 'abpuensina « XuMus.
9 kmaccy : meronudeckoe nmocobue / JI. . Acanoa. — M. : [Ipocda, 2018

7. Xumus. 8 ki.: KontponbHbie u mpoBepoyHbie padoThl k yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa
u ap. - M.: [lpoda, 2022.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

http://www.chemnet.ru I"'azera «Xumus» u cailT 11t yuurens «5 ugy Ha ypok
XUMUI»

http://him.1september.ru Equnas xomnexuus LIOP: [IpeameTHas KoJieKust
«XUMHUS»



http://www.chemnet.ru/
http://him.1september.ru/

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE
skcniepuMenThl: xumus. Komekius Poccuiickoro 001ieodpa3oBaTesibHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru

Bcepoccuiickas onumnuana mKoJIbHUKOB o XuMuH http://chem.rusolymp.ru
Opranuydeckast XuMUsi: 3JIEKTPOHHBIN Y4eOHUK ISl CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru

OTKpBITHIN KOJUIeK: XUMUS http://www.chemistry.ru

JlucTaHIIMOHHAS OJMMITHAAA TI0 XUMHH: TEIEKOMMYHHUKAIIHOHHBIN
o0Opa3oBaTeIbHBIN MPOEKT
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