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HOACHUTEJIbBHAA 3AIINCKA

[IporpamMma Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHWI K pe3yslbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelIbHON IMPOrpamMMBbI
OCHOBHOTo 00miero oOpazoBanus, npeactaBieHHbIx B GI'OC OO0, a Takxke Ha OCHOBE
¢benepanbHOl paboueil mporpaMMbl BOCIUTAHHUS M C y4ETOM KOHICIIUH TIPETIOIaBaHUS
yueOHOTO0 mpeaMeTa « XUMHsS» B 00pa3oBaTelbHBIX opranm3anuix Poccuiickoit denepanun.

[IporpamMmma mo xumMum HaéT MpeAcTaBICHUE O LENSIX, OOel crpaTeruu oOydeHus,
BOCIIMTAHUS U PA3BUTHA OOYUaIOUIMXCS CPEACTBAMH YYEOHOTO IpenMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE TIPEIMETHOE COJICpKAHNE, MTPEyCMaTPUBAET paclpeieieHue ero 1o Kiaccam
U CTPYKTYpHpPOBAaHHE II0 pasleliaM H TeMaM INPOrpaMMBI TI0 XHMHH, OTPEIENsIeT
KOJIMYECTBEHHBIE ¥ KAa4eCTBEHHBIC XapaKTEPUCTHUKH COJACPKaHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YYCHUS! XHUMUU C yIETOM MEKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHU y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN 00yJYaromuXcsi, ONpeaesseT
BO3MOJKHOCTH TIpEIMeTa Ul pealn3aluy TpeOOBaHUH K pe3ylbTaraM OCBOCHHUS OCHOBHOMU
00pa3zoBaTeNIbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEero o0pa3oBaHHUs, a TaKkKe
TpeOOBaHMI K pe3yinbTaTaM OOy4YeHHsT XMMHU Ha YpOBHE IeNiell M3y4deHHus IpeaMera U
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATENIBbHOM JEATENIBHOCTH OOYYaIOUIerocss MO OCBOEHHIO
y4eOHOTO COJepKaHUSI.

3HaHHUE XUMUU CITY’KUT OCHOBOMU /17151 OpMHUPOBAHUS MUPOBO33PEHUs 00yyaronierocs,
€ro MPEJCTABICHUI 0 MaTePUAITEHOM €TUHCTBE MUPA, BAKHYIO POJIb HTPAIOT (popMuUpyeMble
XAMHUEH TPEeNCTaBIeHUs] O B3aWMOTIPEBPAIICHUSX DHEPTUU M 00 DSBOJIIONMU BEIICCTB B
MPHUPOJIE, O MYTIX PEHICHHUs TI00aTbHBIX MPOOJIEM YCTOWYHBOTO PAa3BUTHS YEIIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, THUIIEBOM ¢ 9SKOJOTUYECKOW Oe30macHOCTH, MpobiieM
3/IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

-CIOCOOCTBYET peanu3alid BO3MOXKHOCTEM Uid camMopa3BUTuUs M (opMUpOBaHUs
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHON TPaMOTHOCTH;

-BHOCUT BKJaJ B (OpMHpOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
00yuaronuxcs, HaBLIKOB UX CAMOCTOATEIBHON y4EeOHOM AEITETbHOCTH, SKCIEPUMEHTATbHBIX
U HCCIEeNOBATENbCKUX YMEHHI, HEOOXOOUMBIX KaK B TOBCETHEBHOM JKH3HH, TaKk U B
npodeccruoHabHOM 1eATEIbHOCTH;

-3HAaKOMUT €O CHEHU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IEJIOCTHOTO
B3IJI]a Ha EOUHCTBO NPUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTaloM B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00 y4JaronInxcs;

-croco0cTBYeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCUT CBOH BKJIaJ B HKOJOTMYECKOE 0Opa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANIPaBJIEHUS B 00YYEHUH XUMUU 00€CIeUnBAIOTCS CIeU(PUKON comepx aHus
y4eOHOro mnpeaMeTa, KOTOPBIA SBJISETCS IMeJaroruueckyd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHusi OPUEHTUPOBAH Ha OCBOCHUE
00yUaIOUTUMUCS CUCTEMBI TTEPBOHAYATBLHBIX MOHITUNA XUMHH, OCHOB HEOPTaHUYECKOW XUMUU
Y HEKOTOPBIX OTAENBHBIX 3HAYMMBIX MMOHSATUH OPraHUYEeCKOM XHUMHUH.

CrtpykTypa coaep:kaHus MporpaMMbl IO XUMUHU cPOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nojaxoaa K e€ usydenuto. CozepkaHue CKJIaIbIBAECTCS U3 CUCTEMbI MOHATUH O XMMHUYECKOM
3JIEMEHTE M BELIECTBE M CHCTEMbl MOHATHH O Xumudeckoil peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPraHHW30BaHbI 10 MPUHIIMITY MOCIEI0BATEILHOTO Pa3BUTHsI 3HAHHUI Ha OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /[. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;



— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMaTPUBAIOTCS HA OCHOBE SMIIMPUUYECKU IIOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIENOBATEIBHO OT OJHOTO YPOBHA K JIPYromy,
BBITIOJTHSAS (DYHKIMN OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHne mpoTrpaMMbl MO XUMHUH CIOCOOCTBYET (DOPMHPOBAHMIO TPEACTABICHUS O
XMMHUYECKOM COCTaBIIOIIEH HAaydHOM KapTHHBI MUpa B JIOTMKE €€ CHCTEMHOW INPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHHS K HaydHOMY 3HAHHUIO U METOJiaM IO3HaHUs B Hayke. M3ydeHue
XUMHMH TPOUCXOJUT C IPUBJICUEHUEM 3HAHUM U3 paHee W3YYEHHBIX Y4EOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyu u3yueHun XUMHUHM TPOUCXOIUT (GOPMUPOBAHNE 3HAHUIM OCHOB XMMHUYECKON HayKH
Kak 00JIacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTHUUECKOMN AESITEIbHOCTH YeJIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajadya ydyeOHOro mpeaMeTa COCTOUT B
(hOopMHUPOBAHUM CUCTEMbI XMMHUYECKHUX 3HAHUM — BaXKHEUIIUX (aKTOB, MOHITHUM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUM, JOCTYIMHBIX O0O0O0OIIEHN MHUPOBO33PEHUYECKOTO XapakTepa,
s3pIKa HAyKd, B NMPHUOOIIEHWH K HAYYHBIM METOJIaM IO3HaHUS MPH U3YYEHUH BELIECTB U
XUMHMUYECKUX peakuuil, B (OPMUPOBAHMM U Pa3BUTHU TMO3HABATENbHBIX YMEHMH U HUX
MPUMEHEHUH B Y4eOHO-IO3HABATEIbHOM M Y4eOHO-HCCIEA0BATEIbCKON JEeSTENIbHOCTH,
OCBOEHHUU MpaBUJI 6€30MaCHOT0 0OpaIeHHs ¢ BEIeCTBaMH B IIOBCETHEBHOM KU3HU.

[Ipn u3yyeHnn XMMHHM Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHMs BaKHOE 3HAUEHUE
MPUOOPENH TaKUe 1, KakK:

—  (dopMmHpoBaHHE  HMHTEUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY HMPUHATHIO PEIIeHUH, CIOCOOHOMN
a/IaliTUPOBATHCSI K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HamNpaBJICHHOCTh OOyYEHHs Ha CHUCTEMATHYECKOE MpHOOIIeHne OO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ MMO3HABATENbHON  JIEATENHOCTH, HAY4YHBIM METOJaM  IO3HaHHS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— obecrnieyeHre YCIOBHM, CIOCOOCTBYIOIIMX MPHOOPETECHUIO OOYYAIOIIUMHUCS OTBITA
pa3zHoo0pa3HO AeATeIbHOCTH, MO3HAHUS U CAMOIIO3HAHMSI, KJIFOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (opmupoBanue oOmieil (GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM 4YHCIIE YMEHHIl OOBSACHATH M OLIEHUBATH SBIICHUS OKPYXAIOIIET0 MHpPa, HCHOJIb3YS
3HAHUS U OTIBIT, MOJTYYEHHBIC MPU U3YYEHUU XUMUHU, TPUMEHATh UX [P PEIICHUH MTPOOJIeM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (dopmupoBaHue y o0Oy4aroUMXCs TyMaHUCTUYECKHX OTHOIICHHM, MNOHUMAaHUS
LEHHOCTH XUMUYECKUX 3HAHUHU JUTsl BEIPAOOTKHU SKOJIOTHMUYECKHU 11e1eCO00pa3HOro MOBEACHUS
B OBITY U TPYIOBOH NESATENBHOCTH B LIENSX COXPAHEHHUS CBOETO 37I0POBbS U OKPYXKAIOIIeH
MIPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAallMM K OOY4YEHHIO, CIIOCOOHOCTE K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHs OOIIEYETOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPOGUIIs ¥ HAIIPABJICHHOCTHU JallbHEHIIIET0 00YUEeHHUS.

BocnuraTtenbHas 1eATeNbHOCTh Ha YPOKaxX XMMHH IIJIAHUPYETCS M OCYILECTBISAETCS Ha

OCHOBC AaKCHOJIOTUYCCKOI'0, aHTPOIIOJOTHUYCCKOI'0, KYJIbTYPHO-UCTOPUYCCKOI'0, CHUCTCMHO-
ACATCIIBHOCTHOI'O, JIMYHOCTHO-OPUCHTHPOBAHHOTO IIOAXOAOB W C y‘IéTOM MNPpUHIUIIOB
BOCIIMTAaHHUA: FYMaHHCTquCKOﬁ HAITpaBJICHHOCTHU BOCIIMTAHUA, COBMECTHOH JesITeIbHOCTU
JeTel 1 B3POCJIBbIX, CIICAOBAHUA HPABCTBECHHOMY IIPUMCEDPY, Oe3oImacHo KU3HCACATCIIbHOCTH,
HWHKIIIO3UBHOCTH.



Padouyas nporpamma Bocnutanusa MbOY «JloHckas mikosia *MEHU
B.I1.JlaBuaeHKO» peanu3yercs B TOM YUCIIE U YEPE3UCITIOIB30BAHNE BOCIIUTATEILHOTO
IIOTEHIMaIa YPOKOB XHUMHUH.

Ota paboTa OCYILECTBISETCS B CAEAYIOIIMNX popMax:

-IToOyxxnenne oOydaromuxcsi coOMOIaTh Ha YpOKE OOMIEHPUHATHIE HOPMBI ITOBEIICHHS,
npaBuiga OOMICHUS €O CTapmIUMH (TIEJarorH4ecKUMH pPaOOTHUKAMHU) M CBEPCTHHKAMU
(oOyJarormuMucs ), MPUHITUIIBI Y4eOHOW TUCITUTUIMHBI B CAMOOPTraHU3allnu.

-IIpuBneyeHne BHUMaHUS OOydaroOLIUMXCS K IIEHHOCTHOMY AacHeKTy HM3y4aeMbIX Ha ypoKax
MIPEIMETOB, ABJIEHUH, COOBITUI Yepe3: oOpallleHne BHUMaHUS HAa HPABCTBEHHBIE aCIEKTHI
Hay4HBIX OTKPBITHI, KOTOPBIEC U3y4alOTCs B JAHHBIM MOMEHT Ha YPOKE; Ha MPEICTaBUTENIEH
YYEHBIX, CBA3aHHBIX C N3y4a€MBbIMHU B JIaHHBI MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPBI OHU
BHECIIA B pPAa3BUTHE HAIIEd CTpaHbl M MHUPA, HA JOCTOWHBIE NOJpakKaHUs IPUMEPBI HX
YKW3HHU, HA MOTUBBI UX IOCTYIIKOB.

-Mcnonp3oBaHne BOCHHUTATEIbHBIX BO3MOXKHOCTEM collep)kaHus Yy4eOHOTO IMpeaMera Jyis
(dbopMHpoBaHHS Y 00Y4arOIIMUXCSI POCCUMCKUX TPAJUIIMOHHBIX JYXOBHO- HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX IIEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOIIMX 3aJay JJs pelleHus,
MPOOJIEMHBIX CUTYaINH JUIst 00CYKIEHUS B KJlacce.

-BkitoueHre B ypoK HMIpOBBIX HPOILEAYp, KOTOpbIE MOMOTAIOT MOAJAEP’KAaTh MOTHUBALIUIO
oOyuaronuxcs K TMOJYYEHHUIO 3HAHUM, HalaXUBAaHUIO MO3UTHBHBIX MEKINYHOCTHBIX
OTHOIICHMI B KJIacce, IOMOTal0T YCTAaHOBIIEHUIO TOOpOKenaTeabHOM aTMoc(hepbl BO BpeMs

ypoKa.

-IIpuMeHeHune Ha YpOKE HHTEPAKTUBHBIX (POpM pabOThl, CTUMYIHPYIOMINX TO3HABATEIHHYIO
MOTHBAIMIO O0YYarOIINXCS.

-IIpuMenenue rpynnoBoi paboThl UM paboThl B Mapax, KOTOPHIE CIIOCOOCTBYIOT PA3BUTHUIO
HaBBIKOB KOMaHTHOU paObOThI U B3aUMOAECUCTBUIO C APYTUMU 00YUaIOIIUMUCS.

-BLI60p U HUCIIOJIB30BAHUC Ha YpOKaxX METOHAO0B, MCETOIUK, TCXHOHOFHﬁ, OKa3bIBAKOIINUX
BOCIIMTATEILHOE BO3ACHCTBHUE HA JUYHOCTh B COOTBETCTBUM C BOCIIHMTATEIHLHBIM nacajioMm,
OCJIbIO U 3aa4yaMi BOCIIMTAaHH .

-MHunmupoBanyue U NOJJIep’KKa UCCIIEA0BATEIbCKOM NeSITEIbHOCTH IIKOJBHUKOB B (hopme
BKJIIOYEHUS B YPOK pa3IMYHBIX MCCIENOBATENIbCKUX 3aJaHuil M 3a4a4, YTO JaeT
BO3MOKHOCTh ~ OOy4aroIlMMCSi MPHOOPECTH HAaBBIKM  CAMOCTOSATENBHOTO  PELICHHUs
TEOpeTHUECKOW TNpoOIeMbl, TE€HEepUpOBaHUS U O(OpPMIEHHUS COOCTBEHHBIX THIIOTE3,
YBOKUTEIBHOIO  OTHOIIEHHS K  YY)KUM  MJes M, IyOJMYHOrO  BBICTYIUICHHS,
apryMEHTHPOBAHMSI U OTCTAaUBAHUS CBOEH TOUYKHU 3PEHUS.

-YcraHoBieHue YBAXKHUTCJIBHBIX, JOBCPUTCIILHBIX, He(bOpMaJ'ILHBIX OTHOIIICHUM MCKAY
YUYUTCIIEM U YYCHHUKAMH, CO3JaHUC HA YPOKaAX 3MOLII/IOHaHLHO-KOM(I)OpTHOI>'I Cpcabl.



OO1u1ee yncao 4acoB, OTBEIEHHBIX U1l H3yYEeHUsI XUMUHU Ha YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanusi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heflel0), B 9 kacce —
68 yacoB (2 yaca B HEZCIIO).

COIJEP KAHUE OBYUYEHUA
8 KUIIACC
I[lepBoHaya/IbHBbIE XMMUYECKHE MOHATHSA

[Ipenmer xumuu. Ponp XMMUM B )KU3HU YelOBeKa. XMMHS B cUCTeMe HaykK. Tena u
BemecTsa. @u3HUECKHe CBOWCTBA BEIIECTB. ArperaTHoe COCTOsHME BemecTB. [lonsTue o
METOJIaX MO3HaHUs B XuMuH. YucTsie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJbI. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
[IpocThie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass (opmyna. BalleHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTomHass Macca. OTHocHUTeNbHas
MOJIEKyJIsIpHas Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COSTUHEHUU.

KonnuectBo BemectBa. Mok, MonsipHast macca. B3auMOCBSI3b KOJMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo ¢hopMyliaM XUMHYECKUX COSAMHEHUH.

®uU3NYECKNEe U XUMHUYECKHE SIBJICHUSA. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEMIECTB. XHUMHYECKHME ypaBHeHHS. Kiaccupukamumss XAMHUYECKHX
peakiuii (CoeuHEHN s, Pa3IoKEeHUs, 3aMeIIeHUs, 0OMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU TIOCYAO0H, MpaBIIaMHi paOOThI B TAOOpAaTOpUH U TTpUEMaMHU
oOpareHus ¢ 1abopaTOpHEIM 00OpPYAOBaHUEM, U3YUYCHUE U ONMCAaHUE (PU3NUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMOeHNEe (U3NUEeCKUX (TUIaBJICHHE BOCKA, TasHUE
JbJa, pacTHpaHue caxapa B CTYIKe, KUTIEHHUE U KOHACHCAIUs BOJIbl) U XUMHUYECKUX (TOpEeHue
CBEUH, MPOKATWBAHKE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHUE Mejla C KUCJIOTOHN) SIBJICHHM,
HaOJMIOJIeHNEe W OMNHCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKHX peakiui (pasiokeHue
caxapa, B3aUMOJICHCTBUE CEPHOWM KHUCIOTHI C XJOPUIOM Oapusi, pas3iioKeHUEe TUIPOKCHUIA
Menu (11) mpu HarpeBaHuu, B3auMoIeiCTBUE kene3a ¢ pacTBopoM cosi meau (1), uzydenne
CHocoOOB pa3/ielieHus] cMecel: C NOMOIIbI0 MarHuTa, (UILTPOBAaHHUE, BbIIAPUBAHUE,
TUCTUIUTSILMS, XpoMarorpadus, IpOBEJCHHE OYMCTKH IOBApEHHOW COJIM, HaOIIOJeHHE U
OIIMCAHUE PE3YJIbTATOB IPOBEICHHUS OIbITA, WLIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl,
CO37[aHKe MOJIeJIe MOJIEKYI (IIapOCTEPKHEBBIX).

Baxueiinue npeacraBuTe/ M HEOPraHMYeCKNX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3ayxa. Kucimopon — aneMeHT U IpocToe BEUIECTBO.
Haxoxpaenue kuciaopona B mnpupoie, (usnueckne M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okxcunel. Ilpumenenue kuciaopoga. CrocoObl TMONy4eHHUS KHUCIOpoda B
naboparopur W TnpombliuieHHOCTH. KpyroBopor kucimoposa B mnpupoge. O30H —
AIJIOTPOTIHAS MOAU(PHKAINSA KUCIOPOIA.

TemnoBoit 3ddekT XUMHUUYECKON peakluu, TePMOXMMHUYECKHE YpaBHEHUS, JK30- U
SHIOTEPMHUUYECKHE peakuu. TOIUIMBO: yrojab M MeETaH. 3arps3HEHUE BO3[yXa, YCUJIICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — snemeHT M mpocroe BemiecTBo. HaxoxzaeHue Bogopoga B IPHUPOIE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cporcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklieHHbie u
HEHACBIIIEHHbIE pacTBOPHL. PacTBopuMOCTh BellecTB B BojAe. MaccoBasi 1011 BEIECTBA B
pactBope. XUMHUYECKHE CBOKCTBA BOJbl. OcHOBaHuUA. Posib pacTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Bopl B pupoje. 3arps3HeHUue NpuUpoaHbIX Bod. OXpaHa M OYUCTKA
MPUPOIHBIX BOJL.



Knaccudukanus Heopranmvecknx coeauneHuid. Oxcuapl. Kiaccupukanus OKCHIOB:
cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIE, aMmdoTepHble) U  HecosieoOpasyromue.
Homenknarypa oxcunoB. dusmyeckne M XUMHUYECKHE CBOMCTBAa OKCHUIOB. llosydeHwue
OKCH/IOB.

OcnoBanms. Knaccudukanusi ocHOBaHWH: IMIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. @U3nyeckue U XMUMHUYECKHE CBOWCTBA OCHOBaHMU. llosrydueHue
OCHOBaHUM.

Kucnotel. Knaccudukanuss xucnor. Homenkmatypa kucinor. @Dusmueckue u
XUMHUYECKUE cBoKMcTBa KHCIOT. Psan aktuBHoctn meramioB H. H. bekeroma. Ilomydenue
KHCJIOT.

Conu. Homenknarypa coneil. ®usnueckre u xuMudeckue cBoiicta cosieil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEENIEHUEe COJEpXKaHUs KHUCIOpOAa B BO3JyXe, IMOJIy4eHHE,
coOupaHue, paclo3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOpOJa, HAOMIOIEHUE B3aUMOJEHCTBUS
BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHS M MpPEKpalleHUs ropeHus (moxapa),
O3HaKOMJIEHHE ¢ Oo0pa3llaMH OKCHUJOB M ONHMCAaHME WX CBOWCTB, MOJydeHHE, cOOHpaHue,
pacro3HaBaHHe M H3Y4Y€HHME CBOWCTB BOJOpOJa (TOpeHHe), B3aUMOJEHCTBHE BOJOpOJa C
okcugoM Meau (I1) (Bo3MOKHO MCHOSIB30BaHUE BHUJEOMATEPUAIOB), HAOIIOAeHHE 00pa3IoB
BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIEAOBaHME OCOOEHHOCTEH pPACTBOPEHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB € OMPEACIEHHON MacCOBOU J10JeH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C MeTallaMd (HAaTpUEM M KaJbIHEM)
(BO3MOXHO HCIOJIb30BAaHWE BHUACOMATEPUAJIOB), MCCIEIOBAHUE OOpPA3I[0OB HEOPTaHHMYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOMIOIEHNE U3MEHEHUsI OKPACKU MHJIUKATOPOB B pacTBOpax
KHCJIOT W IIenouel, m3ydeHne B3ammojercTBus okcuma memu (1) ¢ pactBopom cepnoit
KHCJIOTBI, KHCJIOT C METaJUIaMH, PEaKUMil HEUTpaau3aluu, MNOJy4YEeHHE HEpPaCTBOPUMBIX
OCHOBAHMUM, BBITECHEHHWE OJHOTO MeTajula JPYIrMM H3 pPacTBOpa COJIM, pEIICHHE
SKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BaxxHelnme Kiaacchl HEOPraHMYECKUX COCUHEHUIN.

Ilepuonuveckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux djementon . U.
MenaesneeBa. CTpoenne aToMoB. XuMu4eckasi CBi3b. OKHCJINTEIBLHO-
BOCCTAHOBHMTEJIbHbIEC PEAKIIUA

[lepBpie MOMBITKA KIACCU(PHUKAMU XUMHUYECKUX 3j1eMeHTOB. [loHaTtue o rpymmax
CXOJHBIX 3JEMEHTOB (ILIENIOYHbIE W UIEJIOYHO3EMEIbHbIE METaJlIbl, TaJOreHbl, MWHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpbIE 00pazytoT aMmpOoTepHbIe OKCUIbI U TUIPOKCUIBI.

[lepmognueckuit 3akoH. Ilepmonnueckass cucremMa xumudeckux sieMmentos /J[. .
MenneneeBa. KopotkonepuoaHas u JuimHHOTIepuoaHas ¢Gopmbl [lepuonnyeckoil cucTeMbl
xumuyeckux siemeHToB J[. M. MenneneeBa. I[lepuoabl u rpynnbl. OU3HYECKHI CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aToMmHbIX sjaep. W3otombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J04YeK aTOMOB TNepBbIXx 20 XMMHUYECKUX 31eMeHTOB Ilepuoamueckoit
cuctemsl JI. 1. MenneneeBa. XapakTepucTuKa XUMHUECKOTO 3JIEMEHTA M0 €ro MOJIOKEHUIO B
[Tepuonnueckout cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHHs  paaudyca  aTOMOB  XMMMUYECKHX  DJIEMEHTOB,
METAJUNINYECKNX U HEMETAJUIMYECKUX CBOKCTB IO IPYyIIIaM U IIEpHOJaM.

3nauenue Ilepuognueckoro 3akoHa u Ileproguueckoll CHUCTEMBI XMMHUYECKHUX
JJIEMEHTOB JJIs pa3BUTHUA HAyKU U npakTuku. [I. 1I. MenneneeB — yu€Hblil U TpakJaHNH.

Xumuyeckass  cBsi3b.  KoBaneHTHass  (monsipHass W HEMOJsApHas)  CBS3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAsI CBSA3b.

Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomecchl
OKHCJIEHHS U BOCCTAHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIH.



Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3IoB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMOJACUCTBUE THAPOKCUIA
LIMHKA C PACTBOPAMH KHUCIJIOT U IIEJI0YEH, TPOBEICHUE OMBITOB, MILTIOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAaKIUi (rOpeHre, peakiiuy pa3ioKeHHsl, COCTUHEHU).

Meswcnpeomemmuoie ceasu

Peanuzamust MeXINpeaMETHBIX CBsi3ed TMpU  HU3YYEeHUHM XUMUU B &8  Kiacce
OCYIIECTBJISIETCSL Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUU, TaK U
MOHSATUMN, SIBJISIFOIIUXCS CUCTEMHBIMHU JUIsI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: HAYYHBIM (hakT, THIOTE3a, TEOpHUsA, 3aKOH,
aHalIM3, CHUHTE3, KiaccuuKaiusi, TMEPUOTUYHOCTh, HAONIOACHHE, OKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, 53JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HW30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUM 3apsij, BEIIECTBO, TeO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (GU3NYECKUE BETUYUHBI, SAUHUIIBI U3MEPEHUS, KOCMOC, TIJIaHETHI,
383151, ComHIIE.

buonorus: ¢potocuntes, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOTIaeMbI€, TOTUTHBO, BOJTHBIE PECYPCHI.

9 KJIACC
BeurecTBo M XUMHMUYeCKasi peaKkuusi

[Iepnognueckuit 3akoH. Ilepmonnueckass cucreMa XuMHYecKuX 3ieMeHtoB /[[. .
MenneneeBa. CtpoeHune aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XHMHMUYECKUX
3JIEMEHTOB NEPBBIX TPEX NMEPHOJOB, KNS, KAJIbLHS U UX COCAUHEHUH B COOTBETCTBUU C
MTOJIOKEHUEM 3J1EMEHTOB B [lepronnueckoii cucreMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XUMHUYECKOW CBA3U. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTALINYECKOM PEIIETKH U BHUJA XUMHUYECKOU
CBS3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMMUUYECKUE CBOWCTBA
BEILIECTB, OTHOCALIMXCS K Pa3IM4YHbIM KJJaccaM HEOPraHMYECKUX COCIMHEHUM, T€HETUYEeCKas
CBSA3b HEOPraHWYECKUX BELIECTB.

Knaccudukanuss XUMHUYECKHX peakUuid 10 pa3iuyHbIM NpU3HAKaM (M0 YUCIy U
COCTaBY Yy4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIoBoMYy 3¢G¢eKTy, Mo H3MEHEHUIO
CTENeHeN OKUCIICHHSI XUMUYECKHUX 3JIEMEHTOB, 110 00pPaTUMOCTH, M0 YYaCTHIO KaTalu3aTopa).
DK30- ¥ HJIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKNAE YPABHEHUSI.

[Tonsitre o ckopocTu xuMudeckoil peakuuu. Ilonsarue 06 oOpaTuMbIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHEe O TOMOreHHBIX M reTeporeHHbIX peakuusx. [lonstue o
karanuse. [loHsTHe O XuMHuecKOM paBHOBecuU. DaKTOphl, BIMSIOIIUE HA CKOPOCTH
XUMHUYECKON PEaKLUHU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.

OKHUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, AJIEKTPOHHBIN OanaHC OKUCIUTENBHO-
BOCCTAHOBUTENBHOUN peakuuu. CocTaBlieHHE YPaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHHEM METO/1a IIEKTPOHHOTO OanaHca.

Teopust SHEKTPOJUTUYECKONW AMCCOLMAIMH. DIEKTPOIUTHl W HEIJIEKTPOIUTHI.
Karnonsl, aHnoHsl. MexaHu3M MCCOIMALMN BEUIECTB C PA3IUYHBIMU BUJAAMH XUMHUUYECKOU
cBs3u. CreneHp auccoruanyy. CUIIbHBIE U CIa0ble AIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIoBUSI MPOTEKAaHUS peaklnii MIOHHOTO 0OMeHa, MOJTHbIE
U COKpalll€éHHble MOHHBIE ypaBHEHHUs peakuuil. CBOMCTBAa KUCIOT, OCHOBAHWI U COJied B
CBETE MpEACTaBICHUN 00 ANIEKTPOJUTHYECKON Auccoluanuu. KadecTBeHHbIE peakiuu Ha
noHsl. [loHaTue o rugposnse conen.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHCTAJUTMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METAJUIOB M HeMeTaioB (TpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPUS),
WCCJICIOBAHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pPEaKIMd OT BO3ICHCTBHS Pa3IMYHBIX
(GaKTOpOB,  HCCIENOBAHUE  DICKTPONPOBOJHOCTH  pPAcTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMALMN KHUCIIOT, IIEJIOYeH W CoJie (BO3MOXKHO HCIIOJIb30BAaHHE BUIECO MATEPHUAJIOB),
MIPOBEJICHUE OTIBITOB, MILTIOCTPUPYIONIUX MPHU3HAKU MPOTEKAHUS PEaKIUd HOHHOTO oOMeHa
(oOpazoBaHme ocajka, BBIIEIECHUE Taza, 00pa3oBaHHE BOJbI), OMBITOB, WIUTIOCTPUPYIOIINUX
MPUMEPHI  OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX pPeakiuii (TOPeHHE, PEaKIUH PAa3JI0KCHHUS,
COCIIMHEHUS), paCIO3HABAHHE HEOPraHWYECKUX BEIIECTB C MOMOINBI0 KauyeCTBEHHBIX
peaKIuii Ha MOHBI, PEIICHUE SKCIIEPUMEHTATBHBIX 33]1a4.

HemeTauibl M MX COeTHHEHHSA

OOmias xapakTepucTuka rajoreHoB. OcoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHue W (PHU3MUECKHEe CBOMCTBA MPOCTBHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHE CBOMCTBAa Ha MpHUMeEpe XJopa (B3aUMOJCHCTBHE C METaulaMH, HEMeTaIaMH,
menoyamu). XijopoBojgopoxa. ComnsHas KHCIIOTa, XUMHYECKHE CBOMCTBA, TIOIydeHHE,
npuMeHeHue. JlelicTBue Xjopa W XJIOPOBOJOPOJAa Ha OpraHM3M 4YesjoBeKa. BakHeiue
XJIOPHJIBI ¥ UX HAXO0XKJACHHUE B TIPUPO/IC.

O6mas xapakrtepuctuka sneMeHToB VIA-Tpymmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe CTereHn OKuciaeHus. CTpoeHne U (pU3NIECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUTOTPOITHBIE MOIU(UKAIINH KHCIOPOIa U Cepbl. XUMHYECKUE CBOHCTBA
cepsl. CepoBOJIOPOA, CTpOCHHUE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA. OKCHABI CEphbl Kak
TIPEJICTAaBUTEIIH KUCIIOTHBIX OKCHUOB. CepHast KHCI0Ta, (PU3MIECKHUe U XUMHYECKUE CBOMCTBA
(oOmme kak TpeACTaBUTENs Kilacca KUCIOT W crnernuduueckne). XUMHUYSCKHE PEaKIu,
JeXallue B OCHOBE MPOMBIIIIEHHOTO CIoco0a MoydeHus cepHOM KucioThl. I[lpumenenue
cepHoil kucioThl. CoOJIM CEepHOM KHUCJIOTHI, KA4YeCTBEHHAsh pEakius Ha Cylab(aT-HoH.
Haxoxnenue cepobl 1 €€ COCTUHEHUN B MPUPOJE. XUMHUYECKOE 3arpsi3HEHUE OKPYKarolen
Cpelbl COEIMHEHUSIMU Cephbl (KUCIOTHBIE MOKIU, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

OO6mas xapakrepucTuka 37eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTEMEeHH OKUCICHUS. A30T, pacnpocTpaHeHue B Mpupoje, (usnueckue u
XUMHUYECKHue cBoiictBa. KpyroBopor azora B mnpupoae. AMMHAK, €ro (PU3NYECKHE U
XMUMHYECKHE CBOICTBa, moiydyeHue u mnpumeHenue. Coiu aMMOHHUSA, UX (U3HYECKUE U
XUMHYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHast peakiusi HA MOHbBI aMMOHHS. A30THas
KHCTIOTa, €€ MmojydyeHue, Gu3nueckue U XuMudeckue cBoicTBa (0OmIre Kak MpeAcTaBUTENs
KJlacca KUCIOT U crienuduyeckue). Mcnonb30BaHue HUTPATOB U COJIEH aMMOHUSI B KaUueCTBE
MUHEpAJbHBIX YA00peHui. XUMHUECKOe 3arpsi3HEHHE OKPY)KAIoIIel Cpelbl COeTUHEHUSIMU
a3oTa (KUCIOTHBIC [IOKIH, 3arpsi3HEHHE BO3AyXa, MOYBBI M BoA0EMOB). Docdop,
amnoTtponHble Mogudukanuu Gocdopa, ¢uzmyeckrne M XUMUUeckHe cBorcTBa. Okcup
docdopa (V) u dochopHas kucinora, U3NUECKHE U XUMHUYECKHE CBOICTBA, MOJIYYCHHE.
Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

Oo6mas xapakrtepuctuka smeMeHToB |V A-rpymmbl. OcoOeHHOCTH CTPOEHHSI aTOMOB,
XapakTepHblE  CTEMEHU  OKHUCICHHUA.  YTIEepoJd,  aUIOTPOIHBIE  MOIU(HUKAIUH,
pacmpocTpaHeHue B TMpupoje, (QHU3NYECKHe UM XUMHUYECKHE CBOWMCTBa. AJcopOuus.
Kpyrosopot yraepoma B mpupone. Oxkcuabl yrieponaa, ux (U3HUECKHEe U XUMUYECKUE
CBONCTBa, NEHCTBUE Ha >KUBbIE OPraHU3MBI, MOJYYEHHE U MPHUMEHEHHE. DKOJOTHYECKHe
nmpoOieMbl, cBsi3aHHBIE ¢ OkcuaoMm yriepona (l1V), rumoreza rno0anbHOrO MOTETICHUS
KIIUMaTa, TMapHUKOBBIA JPQeKkT. YroimpHas KucioTa U e€ comu, UX (GU3HYECKUE WU
XMMHYECKHUE CBOWCTBA, MOJIydeHHE U MpuMeHeHne. KadecTBeHHas peakius Ha KapOoHart-
noHbl. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIhCKOM
X03SHCTBE.



[IepBoHauanbHbIE MOHATHSA 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHUSIX yriepo/ia
(MeraH, 3TaH, 3TWUJIEH, AallE€TWJIEH, 3TaHOJI, IVIMLUEPHUH, YKCycHass kuciota). I[Ipupoanbie
WCTOYHUKH YTIIEBOJOPOJIOB (yrolib, MPUPOAHBINA Tra3, He(Th), MPOIYKTHl HX MEPEPaOOTKU
(beH3uH), WX pPONb B OBITY M TPOMBINUICHHOCTH. [lOHATHE O OHOJOTHYECKH Ba)KHBIX
BEIIECTBAX: JKUpaX, Oeykax, yrieBoJax — U UX pOJIM B KHU3HU yelloBeka. MaTepuanbHOe
€AMHCTBO OPraHMYECKUX U HEOPTraHMUECKUX COCAMHEHUH.

Kpemunii, ero Qu3nueckue M XHUMHYECKHE CBOICTBA, IMOJy4YCHHE M IPHUMEHEHHE.
Coenunenus kpemHusi B mpupone. OO6mue mnpexacraBieHuss od okcuae kpemuus (1V) u
KpeMHUEeBO#W kuciore. CHIMKAThI, WX HWCIOJB30BAaHHE B OBITY, B IPOMBIIIJICHHOCTH.
Baxwneiimme CTpoWTENbHBIE MaTepHalbl: KepaMHUKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300€TOH.
[IpoOnembl 0€30MACHOTO HMCHOJB30BAHUS CTPOUTENBHBIX MaTepHalioB B IOBCEIHEBHOUN
KU3HU.

Xumuueckuit IKcnepumenm:

M3ydeHue oOpaslloB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOM  KHUCIOTHI,
MPOBEJCHUE KAYECTBEHHBIX pEaKIMi Ha XJIOPUI-UOHBI W HAOJIOJCHHE TPU3HAKOB HUX
MPOTEKAHUS, OTBITHI, OTpaKaroNIMe (GU3NUYECKHE U XUMUUYECKUE CBOMCTBA TajOTEHOB U HMX
coelMHEeHUI (BO3MOKHO HCIIOJIb30BaHUE BMJIEOMATEPHANIOB), O3HAKOMIIEHHE € 00paslaMu
XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHUE C 00pa3iiaMu Cephl U €€ COSTMHEHUSIMHU (BO3ZMOXKHO
WCIIOJIb30BAHUE BHJIEOMATEpPUAIOB), HAONIOJCHHWE Tpollecca OOYIJIMBaHUS caxapa ToJ
NENCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI, H3y4E€HHE XHMHYECKHUX CBOWCTB
pa30aBiIeHHON CEpHOW KHUCJIOTHI, IPOBEJCHHE KaueCTBEHHOM peakiuu Ha cylb(ar-uoH U
HaOJo/IeHNe MpHU3Haka e€ MpPOTEeKaHUsl, O3HAKOMJIEHHE ¢ (PM3MYECKMMU CBOMCTBAMU a30Ta,
dochopa u ux coenuHeHH (BO3MOYKHO HCIIOJH30BAHHE BHJICEOMATEPHAIIOB), OOpa3iaMu
a30THBIX U (pocopHBIX yAOOpeHHH, MoJydeHHe, coOOMpaHne, pacro3HaBaHUE M W3YYCHHE
CBOMCTB aMMHaKa, IPOBEJCHHE KAaueCTBEHHBIX peakiuil Ha MOH aMMOHHUA U Qocdar-noH u
W3y4YCHUE TMPU3HAKOB WX MPOTEKAHMS, B3aMMOJCUCTBUE KOHIEHTPUPOBAHHON a30THOM
KHUCIIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAHME BHAEOMATEpUANIOB), H3ydye€HUE MoAemnei
KpUCTAINIMYECKUX PelETOK anMmasa, rpaduta, (QynaepeHa, 03HAKOMIIEHHE C IMPOIECCOM
azcopOLMu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOTrasa,
noJiyueHue, coOupanue, pacrio3HaBaHUe U U3yuyeHUEe CBOMCTB YIIIEKUCIIOTO Ta3a, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHJIMKAT-UOHBI M HU3YYEHHE INPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJIEHHE C TPOAYKIUEH CHUIMKATHOM MPOMBIIIJICHHOCTH, pPEIIeHUE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHele HeMeTaIbl U UX COeTUHEHUSD).

Metanibl M UX cOeIMHEHUS

OOmiasi xapakTepUCTHKa XMMHUYECKHUX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM UX
nosnoxenusa B Ilepmoanueckoil cucreme xumuyeckux snemeHtoB JI. M. MengeneeBa u
ctpoeHust aroMoB. CrpoeHue wmeTtawioB. Meramwinueckas CBSI3b M METaJUIMYECKas
KpUCTaJUITMYECKas pelI€TKa. DIEKTPOXUMUUYECKUM psAJl HApsDKEHUM MeTauioB. Pusznueckue
U XMMHYECKHe cBoiicTBa MeraymuioB. OOmiue crnocoObl mosydeHus: metaysioB. [loHsTtHe o
KOPpPO3UU METAJJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI MX OT KOoppo3uu. CriiaBsl (CTasb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenoynbie MeTaIbl: Mo0XkeHUe B [lepuoanyeckoil cucreMe XUMUYECKUX AJIEMEHTOB
JI. . MenneneeBa, CTpO€HHE HMX aTOMOB, HaxoxJeHue B mnpupoae. Ddusmueckue u
XMUMHYECKHE CBOWCTBa (Ha mpuMepe HaTpus U Kanus). OKCHABI U TUIPOKCUIBI HATPHS U
kanud. [I[puMeHeHne MeI0UYHbIX METAJJIOB U UX COETMHEHUM.

[llerouyHO3EMENBHBIE METAUIBI MAarHuid M KaJbLUi: nojioxkeHue B Ilepuonnueckon
cucteMe XxuMuuyeckux anemeHToB J[. . MenneneeBa, cTpoeHuE UX aTOMOB, HaXOXICHUE B
npupoje. PuznueckMe U XUMHYECKHE CBOWCTBA MarHus W Kajabuusa. Baxxeilmne
COCIMHEHUS] KaibIUs (OKCUI, TUAPOKCUI, conn). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHHS.



Antomunuil: nonoxxenue B llepuoanueckoil cucreme xumuueckux anemenros [ U.
MenneneeBa, CTpOEHME aTOMa, HaxoKJAeHuUe B mpupoje. PuznyuecKkue M XUMHUYECKHUE
CBOMCTBA amOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHIA U TUAPOKCHIA ATFOMUHHUSL.

Kenezo: nosoxenue B llepmoanueckoid cucreMe Xumuyeckux anemeHtoB [[. U.
MenneneeBa, CTpOEHHE aTOMa, HaxokJaeHuUe B mpupoje. Puznyeckue M XUMHUYECKHUE
cBoicTBa kene3a. Oxcuapl, Tuapokcuasl U comm skenesza (Il) m xenesa (l1l), ux cocras,
CBOICTBA U MOJYyYEHHUE.

Xumuueckuit sIkcnepumenm:

O3HAKOMJICHHE ¢ oOpa3laMi METAaJUIOB W CIUIABOB, MX (DU3MYECKHUMH CBOWCTBAMH,
U3Y4YEHUE PE3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOYXHO MCIOJIb30BaHUE BHUIEOMATEPUAIIOB),
O0COOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA KaJbI[Usi W HATPUS C BOJOH (BO3MOXKHO
WCIIOJIb30BAHNE BHJIEOMATEPUAIIOB), HCCIEJOBAaHHE CBOMCTB >KECTKOM BOJBI, Ipoliecca
TOpPEHUs Kelle3a B KUCIOPOJe (BO3MOXHO MCIIOJIb30BaHHE BHAEOMATEPUAIOB), IPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX PEAKIIMN HA MOHBI: MarHUs, KaJbIHUs, ATIOMUHMS, [TTHKA, )KeJe3a
(1) u xenesa (I1), meau (11), HabmrOIEHME W OMMCAHUE TPOIECCOB OKPAIIMBAHUS TIAMEHH
MOHAMM HAaTpUsl, Kajdusl M Kajublus (BO3MOXHO HCHOJb30BaHUE BHJIEOMATEPUAIIOB),
uccienoBaHue aM(pOTEPHBIX CBOMCTB TMIPOKCH/IA AIFOMUHMS U THAPOKCUAA LIMHKA, PEIIEHUE
SKCIEPUMEHTAJIbHBIX 3334 10 TeMe «BakHele MeTaibl U UX COeTUHEHUSD.

XuMHS U OKPYKAKOIIAS cpeaa

BemectBa u Marepuanel B MOBCEIHEBHOM JKHM3HM 4enoBeka. besomacHoe
WCTIOJIb30BAHNE BEIIECTB U XUMUYECKUX PEeakIuii B ObITY. [lepBast moMoIIs Ipr XUMHYECKIX
0KOTax U OTPaBIICHUSIX.

XuMHYecKoe 3arpsA3HEHHE OKpyxkKarouleil  cpensl  (TpenenbHas — JOMyCTHMas
KOHIIeHTpaus BemecTs, naiee — [1JIK). Pons xumun B pemeHnn S5KOJIOTHYECKUX TPOOIIEM.

Xumuueckuit IKcnepumenm:

U3ydYeHHe o00pa3loB MarepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEpHbIE
MaTepuabl).

Meosrcnpeomemmuunie ceazu

Peanuzanmss MeXnpeaMETHBIX CBSI3€M MpU  HM3y4eHUM XUMUU B 9  Kkiacce
OCYILIECTBIISICTCSI Yepe3 UCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX MOHATUH, TaK U
MOHATHM, SIBISIOIIUXCS CHUCTEMHBIMHU JJISi OTHAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
UK.

OO01ue ecTecTBEHHO-HAYUHbIE MOHATHA: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHallM3, CHUHTe3, KiIacCUPHKAIUs, MNEePUOJUYHOCTb, HAOIIOJEHHE,  DKCIIEPUMEHT,
MOJENUPOBAaHUE, HW3MEpPEHHE, MOJElb, SIBIICHUE, MApPHUKOBBIM A(PQEKT, TEXHOIOTus,
MaTepHabl.

®duzuka: Marepus, aTroM, SJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIMbI,
pPaMOaKTUBHOCTh, MOJIEKYNA, DJCKTPUUECKH 3apsl, MPOBOJHHUKHU, MOJYIIPOBOJHUKH,
TURIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENIO0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, Ias3,
pacTBOp, PAcTBOPHUMOCTh, KPUCTAJUIMUECKas peHIETKa, CIUIaBbl, (U3UYECKHE BEIUYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, TUIaHETHI, 3BE3/1bl, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa, 3KocucTeMa, MUHEpAIbHbBIE YA0OpeHUs,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rtumpochepa, MUHEpanIbl, TOPHBIE TMOPOJBI, TMOJIE3HBIE
HCKOIaeMble, TOIUIUBO, BOJIHBIE peCypCHI.



MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS MIPOT'PAMMBI I1IO XUMUHU HA
YPOBHE OCHOBHOI'O OBIHIEI'O OGPA30BAHUSA
JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHUs
JIOCTUTAIOTCS B XoAe OOy4eHHs XHMUU B €IUHCTBE YYEOHOW U BOCIHTATEIHHOM
NEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHUHCKUMHU COLMOKYIBTYPHBIMU W
TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE NpaBUIAMH M HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT TpOIIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHS M COIMAIHM3AINU
00yJaromuxcs.

JIMYHOCTHBIE PE3yAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIUXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALMN M PACIIMPEHUE OTBITA IeSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHST K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACIIeJII0, TIOHUMAaHHS 3HAYCHHUS XUMHUYECKOW HAyKH B YKH3HH COBPEMEHHOTO
oOrmIecTBa, CIIOCOOHOCTH BIIJECTh JOCTOBEPHOI MH(OpPMAINel 0 MepeoBhIX JOCTIKEHHUIX U
OTKPBITUSIX MUPOBOH M OTE€YECTBEHHOW XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOUCTBE MUpPA B OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COIMAJIBHBIX HOPMAax W MPaBWIAX MEXIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Y4eOHO-
WCCIIEIOBATENILCKOM, TBOPUECKOW W JPYTHX BHIAX JESTEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HOM COBMECTHOM NEATENbHOCTH INPHU BBINOJHEHWH Y4€OHBIX, MO3HABATEIbHBIX
3a7a4, BBINOJHEHHMH XHMHUYECKHX OKCIEPHMEHTOB, CO3JaHWU Y4EOHBIX IPOEKTOB,
CTpeMJICHHMS K B3aUMONOHMMAHHIO M B3aWMOINOMOIIM B IMIpoIlecCe OSTOH y4eOHOM
IeATeTbHOCTH, TOTOBHOCTH OLICHMBATH CBOE ITOBEICHHE M TOCTYIKM CBOMX TOBAPHIICH C
MO3HIIUH HPABCTBEHHBIX M ITPABOBBIX HOPM C yIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE TIPEICTABICHUS O BEHIECTBE M XHMHUYECKOW  peaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW M COCTABIIAIOLIME OCHOBY IS
NOHUMAHUS CYIIHOCTH HAyYyHOH KapTHUHBI MHpPA, TPEICTAaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOJBI, B3aMMOCBSA3SIX YeJOBEKAa C MPUPOJHOU CpenoH, o
POJIM XUMHH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO03HaBaTEIbHBIE MOTHBBI, HAIPABJICHHBIE HA IMOJYYCHHE HOBBIX 3HAHUH IO XUMHH,
HEOOXOMMBIEe ISl OOBSCHEHHs] HAOJIIONAaeMbIX IPOLIECCOB M SBJICHUI, NMO3HABATEIbHOM,
MHQOPMAIIMOHHOW M YHMTATEIbCKOH KyJIbTYPBHI, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSITEIBHON
paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOH IJMTEPaTypOH, NOCTYMHBIMH TEXHUYECKUMH
cpencTBaMu HHQOPMALIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YYEHHIO U MO3HAHUIO, JTI0003HATEIBHOCT, TOTOBHOCTD M CIIOCOOHOCTH K
caM000pa30BaHMI0, IMPOCKTHOM M MCCIEIOBATENbCKON AEATEIBbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABJIEHHOCTU M YPOBHS 0Oy4EeHUS B JAJIbHEHIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKHM Ha 370pOBBIH 00pa3 >KU3HM, OCO3HAHHE MOCIEICTBUI M HENpHUITHE BPEIHBIX
NpUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXO0AUMOCTU COOIIOICHUS
MpaBUI O€30MaCHOCTH MPH OOPALIEHUH ¢ XUMHUYECKUMH BEIECTBAMU B OBITY M peabHOU
KHU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

UHTEpEC K MPaKTHUYECKOMY H3YYCHHMIO Npodeccuii M Tpyaa pas3IuyHOro poja,
YBOKEHHE K TpPyAy M pe3yiabTaraM TPYIOBON JESATEIbHOCTH, B TOM YHCIE HAa OCHOBE
NPUMEHEHHs] TIPEIMETHBIX 3HAHUI I0 XHWMHUH, OCO3HAHHBIA BBIOOP HMHIMBHUIYaTbHOMN



TPACKTOPUU MPOJAODKEHUS 00pa30BaHUs C y4ETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB U TOTPEOHOCTEH, YCHEmHONH mpodecCHOHATBHON
NESTEILHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTH aJallTUPOBATHCA B
npodeccruoHaIBHOM cpee;

6) 3K0JIOrHYecKOro BOCIIUTAHUS:

IKOJIOTHYECKH IIeJIECO00pa3HOE OTHOIICHHWE K TMPHUPOJC KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBaHUs, MIOHMMAaHHUE 1IEHHOCTH 3JJ0POBOTO M 0e30macHoro oopasa
KU3HU, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DH3UYECKOMY U IICUXHYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS MTPaBUIl OE30IIaCHOTO TOBEACHUS TP padoTe C
BEIIIECTBAMHU, & TAKXKE B CHTYAIUSX, YIPOKAIOIIHUX 370POBBIO M KU3HHU JTFO/ICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MMOTy9aeMbIe TIPH U3YUYCHUU XUMHH, I PEIICHUS
3a/1a4, CBS3aHHBIX C OKpPYXKAIOLIEH MPUPOJHOW CpEIOM, Ul IOBBIMIEHHUS YPOBHS
IKOJIOTHYECKON KYIbTYPHI, OCO3HAHUS TJIOOATHLHOTO XapaKTepa JKOJOTHUYECKUX MPOoOIeM U
MyTeld WX PENICHHS MOCPEICTBOM METOJIOB XUMHH, JKOJOTHYECKOTO MBIMUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI IM B ITO3HABATEIIFHON, KOMMYHHUKATUBHOM W COIMMATBLHOM MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MeTanpeaMEeTHBIX Pe3yJabTaTOB BBIACISAIOT 3HAYMMBIC JII (OPMHUPOBAHUS
MHPOBO33PEHHUS 00IIEHAYIHBIE TIOHITHS (3aKOH, TEOPHsI, TPHHIIMIL, TUIIOTE3a, (DaKT, CUCTEMA,
MPOIIECC, AKCIEPHUMEHT M JIPYroe.), KOTOPBIe HCIIOJB3YIOTCS B ECTECTBCHHO-HAYYHBIX
y9eOHBIX TpeIMeTax M TO3BOJISIOT Ha OCHOBE 3HAHUH W3 3TUX NPEIMETOB (POPMHUPOBATH
TIPEJICTaBJICHHUE O ICJIOCTHON HAyYHOW KapTHHE MHPA, U YHUBEPCATbHBIC YIeOHBIC TCUCTBUS
(mo3HaBaTeNbHbIC, KOMMYHUKATHBHBIC,  PETYJISTHBHBIC), KOTOpble  OOECICUYUBAIOT
(¢hopMHpOBaHHE TOTOBHOCTH K CaMOCTOSATEIHPHOMY IUIAHHPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

ba3oBble Jornyeckue 1eMCTBUSA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHHUS TNPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKUX TOHATUH (BBLAETATh HUX XapakTepHble MpPHU3HAKU,
YCTaHaBIMBAaTh B3aUMOCBSI3b C JIPYTMMH TIOHATUSMH), HCHOJIb30BaTh MOHATUS IS
OOBSICHEHUS! OTHENbHBIX (DAaKTOB U SBIICHUHM, BBIOMPATh OCHOBAHHS M KPUTEPUH IS
KJIacCU(UKAUU XUMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIUil, YyCTaHABIMBATh MPUYHMHHO-
CIIEICTBEHHBIE CBSI3M MEXJy OOBEKTaMHU H3Y4YEeHHs, CTPOUTH JIOTMUYECKHE PaCCYXKICHUS
(MHAYKTUBHBIC, TETYKTUBHBIE, 10 aHAJIOTHH), JeJIaTh BHIBOJIbI U 3aKIIOUCHMUS,

yMEHHE MPUMEHSATH B IIPOIECCE MO3HAHUS MOHTUS (IPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH, UCIOJb3yeMble B XUMHUH, NMPEOOPa30BbIBATH HIMPOKO
MpUMEHseMble B XHMHUHU MOJENbHbIE MPEICTaBICHUS — XUMUYECKUH 3HAaK (CHUMBOJI
JJIEMEHTA), XUMHYecKas (GopMyia U ypaBHEHHE XUMHUYECKON peaKIuu — MpU PEeHICHUU
y4eOHO-TI03HABATENbHBIX 33/a4, C Y4ETOM STHUX MOJENIbHBIX MPEICTABICHUN BBISIBISATH U
XapaKTepU30BaTh CYIECTBEHHbIC MPU3HAKH U3y4aeMbIX 00ObEKTOB — XUMHUUYECKUX BEIIECTB U
XMUMHUYECKUX PEAKIHMH, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3U
Y IPOTUBOPEYHSI B H3y4aeMbIX MIPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibckue 1eiCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHMS, a
Takke B KayecTBE OCHOBBI ISl (POPMHUpPOBAHUS THUMOTE3bl MO TMPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXICHMUIA;

MpHOOpEeTEHUE OMbITA MO TUIAHUPOBAHUIO, OPTaHU3allMU U TPOBEICHUIO YICHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOMI0IaTh 32 XOJ0M MPOIECcca, CAMOCTOSITENILHO MPOTrHO3HPOBATh
€ro pesynsTaT, (hopMynupoBaTh 00OOIIEHUS W BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJIEIaHHON padoTe.



Padora c undopmanueii:

YMEHHE BBIOMpATh, AHATU3UPOBATH U HHTEPIPETUPOBATH HWH(GOPMAILUIO PA3THYHBIX
BUJIOB U (pOpM TIpeCTaBICHHUS, TOIY4aEMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XHUMHUYECKOTO COJEepXKaHWsA, CIpaBOYHbIE Mocobus, pecypcsl MHTepHera),
KPUTHYECKH OIICHUBATH MPOTUBOPEYMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TMPHUMEHATh pa3IMYHbIE METOABl W 3alpochl IpHU TOUCKE U OTOOpe
nH(OPMAIIUA W COOTBETCTBYIONIUX JAHHBIX, HEOOXOJMUMBIX ISl BBIIOJIHCHUS YYCOHBIX H
MO3HABATENBHBIX 33/7a4 ONpPEACNEHHOTO THIIA, MPHOOpPETEHHWE OmbiTa B 00JacTH
WCTIOJIb30BaHUST MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJAJCHHE KYIbTYypOu
aKTHBHOTO HCIIOJIb30BAaHUS PA3IIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpPATh
ONTUMAIIbHYIO (POPMY TIpe/ICTaBICHUST HHPOPMAIMK U WILTIOCTPUPOBATH PEIIaeMBbIC 3a/1aun
HECJIOKHBIMU CXEMaMHU, JIHarpaMMaMH, IPYrUMU popMaMu TpadUKHi U MX KOMOMHAIIMSIMH,

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHOM M Hccie0BaTeNbCKON
JEATETbHOCTH WH(POPMALMIO O BIUSHUU TPOMBIIUIEHHOCTH, CEIBCKOTO XO3AWCTBA W
TpaHCIIOPTa Ha COCTOSTHUE OKPYKAIOIIEeW MPUPOJTHOU CPEIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

yMEHHs 3a7aBaTh BOINpPOCHI (B XOJe aAuajora U (WiIM) AUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoli TeMbl, (HOpMyIHpOBATH CBOM TIPEIJIIOKEHHS OTHOCHTEIBHO BBITIOJTHEHUS
MPEJI0KEHHOM 3aa4H;

YMEHHUSI TIPEJICTABIATH IOJYYEHHBIE PE3yNIbTaThl TO3HABATENFHOU NESTEIHHOCTH B
YCTHBIX W THCHhMEHHBIX TEKCTaX; JIeNlaTh MPE3CHTAIMI0 pPE3yJbTaTOB BBITOJHEHHS
XUMHUYECKOTO OKCIIEpUMEHTa  (71abopaTOpHOTO  OmbITa, JabopaTopHOW  paboOTHl  TIO
UCCIIETOBAaHUIO CBOMCTB BEILIECTB, YI€OHOTO IIPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABATEIbHOMN
U HCCIEI0BATENbCKOM AEATEIbHOCTH IMPH PEIICHUH BO3HUKAIOIIMX MpOoOJeM Ha OCHOBE
y4uéTta OOIIMX HWHTEPECOB M COIJIACOBAHMS TMO3HMIMN (0OCYXICHUS, OOMEH MHEHHSIMH,
«MO3TOBBIE€ IITYPMbI», KOOPIMHAIIMSI COBMECTHBIX ACHCTBUI, OMpENENeHUe KPUTEPHEB IO
OIIEHKE KaueCTBa BBIMIOJHEHHOMN pabOTHI U APYTHE).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE  CaMOCTOSITEJIbHO  OMPENeNsATh 1€l JIeATENbHOCTH,  IUIAHUPOBATb,
OCYILIECTBIISIT, KOHTPOJMPOBaTH M MHPU  HEOOXOAUMOCTH KOPPEKTUPOBATh  CBOIO
NEeSTENBbHOCTh, BBIOMpaTh Hambosiee dS(DPeKTUBHBICE CHOCOOBI pEIIeHUS YYeOHBIX U
MO03HABATENIbHBIX 33/1a4, CAMOCTOSITENIbHO COCTaBJISTh WM KOPPEKTHUPOBATh MPEIOKEHHBIN
QITOPUTM JICHCTBUYM MPH BBINOJHEHUH 3aJaHUM C y4ETOM IMOJIydYEeHHUS HOBBIX 3HaHHUI 00
U3y4aeMbIX OOBEKTaxX — BEIIeCTBaX M PEaKIUsAX, OLEHUBATH COOTBETCTBHE IOJyYEHHOTO
pe3ynbTaTa 3asBJICHHON 1€, YMEHHE HCIONb30BaTh U aHAIU3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIIOBUU 3aJaHHI.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO COACPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepanbHOil paboyeil mporpaMMoii, BBIAENSIOT: OCBOCHHbBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHUS, YMEHHS M CHOCOOBI AEWCTBMIA, crenuduueckue s
MpeIMeTHON 005acTH «XUMUS», BHUJIBI JEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUSA, €TI0
WHTEpPIpETAINH, MpeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3NUYHBIX Y4YeOHBIX M HOBBIX
CUTYaIUSIX.

K xoH1ly 00ydeHus B 8 Kiacce mpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® pacKpblBaThb CMBICT OCHOBHBIX XHMHYECKUX TOHITHHA: aToM, MOJIEKyJa,

XUMUYECKUH  BIIEMEHT, IPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpONHAsT ¥ HEOJHOPOJHAsI), BAJCEHTHOCTh, OTHOCUTEIIbHAs AaTOMHas W
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJSpPHAs Macca, MaccoBas
JOJIST XUMUYECKOTO DIIEMEHTA B COCTUHEHHH, MOJSPHBIH 00BbEM, OKCHII, KHCIIOTA,



OCHOBAHHUE, COJIb, AIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHYECKas
peakuus, KiacCu(pHUKausg peakuuil: peakiuyd COCNUHEHHS, PEaKIMH Pa3JIOKEHHS,
peaknuuy 3aMelieHHs, peakuud oOMeHa, 3K30- M HHIOTEPMHUYECKHE pPEaKluHu,
TETIOBOK 3 (EKT peakuuu, Sapo aToMa, SJIEKTPOHHBIN CIIOW aroma, aToMHas
opbuTanb, paguyc aroMa, XUMHUYECKas CBS3b, TMOJISIpHAS W  HEMOJspHAs
KOBaJICHTHAas! CBS3b, MOHHAs CBA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas A0
BellecTBa (MPOIEHTHAs KOHIIEHTPAIs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHMUYECKUX MOHATHH U MPUMEHSATH 3TU
MIOHSATHS TIPU ONKMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCIOJb30BaTh XMMHUYECKYI0O CHMBOJHKY JUIS COCTaBJICHUS (OPMYT BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTIPEENIATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTEIIEHb
OKHUCJICHHS DJIEMEHTOB B OMHApPHBIX COEJAMHEHUSX, MPUHAJUIEKHOCTh BELIECTB K
ONpeNeNEHHOMY KJIacCy COEIMHEHUH Mo ¢opMmyinaM, BHJ XUMHUYECKOW CBS3U
(KoBajIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSIX;

packpbiBaTh  cMblicn  [lepuommueckoro  3axkona J. WM.  Mengeneesa:
J€MOHCTPUPOBATh MOHUMAaHUE MEPUOINIECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
AJIEMEHTOB OT HMX MoJiokeHus B [lepuoanueckoil cucteme, 3aKOHOB COXpaHEHHS
Macchl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YEeHHsI, 3aKOHa
ABorazpo;

OMMCHIBaTh M XapaKkTepu3oBaTh TaOnuuHyio (opmy Ilepuoanyeckoil crcTeMbl
XMMHUYECKUX 3JIEMEHTOB: pa3iinyaTh NOHSITUS «rJaBHas noArpymnna (A-rpymnmna)» u
«mmobounas moxarpymnma (b-rpynma)», manbie u OodbIIHE TEPHOJBI, COOTHOCHUTH
o0o3HayeHHs, KoTopble wuMerorcs B Tabmune «llepuonnyeckas cucrema
xumudeckux aneMmeHToB JI. M. MeHnaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU
CTpPOEHHUSI aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB M 3apsij s1pa, oOlee YUCIo
AJIEKTPOHOB U pacnpeiesieHUue X MO IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh  XUMHYECKHE  DJIEMEHTbl, HEOpraHMYecKue  BeIlecTBa,
XMMHUYECKHE peaklnH (110 YUCIY U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110
TerIoBoMy 3G PexTy);

XapaKTepH30BaTh (OMUCHIBAThH) OOIIME XUMUYECKIUE CBOMCTBA BEILIECTB PA3IUYHBIX
KJIaCCOB, MOATBEPKJas OIMCAaHWE [pUMEpaMU MOJIEKYISPHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MU MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIIO XHMHUYECKOTO JJIEMEHTa MO (OpMyJe COEIUHEHHS, MacCOBYIO
JIOJIF0 BELIECTBA B PAcTBOPE, MPOBOJUTH PACUETHI MO YPAaBHEHUIO XMUMHUYECKOM
peakuuu;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICIUTENIBHON JESATENbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHME, O00OOIIeHHe, CHUCTEeMAaTH3alhio, KJIacCU(UKALUIO,  BbBISBICHHUE
MIPUYMHHO-CJIECTBEHHBIX CBS3€M — JJI1 U3YUYE€HUsI CBOMCTB BEIIECTB U XUMUUYECKUX
peakuuii, ecTeCTBEHHO-HAyYyHbIe METO/bl MO3HAHUS — HaOIIo/eHHe, U3MEpEeHue,
MO/IETIMPOBAHUE, FIKCIIEPUMEHT (peasibHbIi M MBICIICHHBIH );

ClIeZIOBaTh IpaBWJIaM TI0JIb30BAaHUS XUMHUYECKOW TMOCYyJOoW U J1abopaTOpHBIM
00OpyZI0BaHUEM, a TAK)Ke MPaBUIIaM OOpAIIEHUs C BEIECTBAMU B COOTBETCTBHHM C
UHCTPYKLIMSMU 1O BBIINOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB IIO
MOJIydEHHUI0O U COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHCIOPOJa),
IIPUTOTOBJICHUIO PAacTBOPOB C ONPEIEIEHHOW MacCOBOM JO0JE€H pPAacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBAaTb U  IPOBOJUTh XUMHUYECKHE DKCIEPUMEHTBHI IO



pacIo3HaBaHHUIO PACTBOPOB IIENOYEH U KUCIOT € TIOMOIIBIO HHIMKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K xoHniy o0ydenusi B 9 Kjaacce mpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITUN: XUMUYECKHUI AJIEMEHT, aTOM,
MOJIEKYJa, HWOH, KaTHOH, AaHWOH, IPOCTO€ BEIIECTBO, CJI0)KHOE BEIIECTBO,
BAJICHTHOCTb,  BJEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHUS, XUMUYECKas
peaKmus, XUMHYECKasi CBSI3b, TEIUIOBON 3 (EKT peakuuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, AJIEKTPOJIUTBL, HEINEKTPOJIUTHI, SJICKTPOJUTHUECKAs JUCCOLIMALIMS,
peakiuyu MOHHOro OOMEHa, KaTajau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTHMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN, OKUCIUTED,
BOCCTaHOBMUTEJb, OKHUCIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOIus, amM(pOTEpPHOCTH,
XMUMHUECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METaJuIMYecKas), KpUCTajsindecKas
peléTKa, KOPpPO3Usi METAJIOB, CIUIABbI, CKOPOCTh XUMHUYECKON pEeaKIuH,
npeaenbHo ponyctuMas koHuenTpanus 111K BemecTsa;

WJUTFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHI U MIPUMEHATH 3TH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIOJIb30BaTh XMMUYECKYI0 CHMBOJHKY Ui COCTaBlieHUsI (OpMyJd BEIIeCTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPEeNATh BaJEHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX OJIIEMEHTOB B
COEJIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpeneIEHHOMY
KJIacCy COeAMHEHUH 1Mo (hopmysam, BHJI XUMUYECKOU CBsI3H (KOBaJCHTHAs, MOHHAS,
MeTajyinyeckas) B HEOPraHMYECKHX COEIMHEHUSX, 3apsj] HOHA MO XUMHYECKOH
dbopmyre, xapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEAWHEHUH,
THUI KPUCTAUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh  cMbici  Ilepmoamveckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro MOHMUMAaHME: OIHUCHIBATh M XapaKTepu30BaTh TaOIMYHYIO
¢bopmy Ilepuoanueckoil cHUCTEMBl XHMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHas noArpymnma (A-rpynma)» u «nobdouHas nmoarpynma (b-rpymnma)», Mansie u
OonbpIIMEe  TMEpPUOAbl, COOTHOCUTH OO0O3HAUEHHUS, KOTOpble HMEIOTCS B
MEePUOIUYECKON TaOJIUIe, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHS aTOMOB
XMUMHUYECKHUX DJIEMEHTOB (COCTaB W 3aps] sapa, OO0Ilee YHUCIO JIIEKTPOHOB U
pacnpesesieHue uX Mo IEKTPOHHBIM CJI0AM), OOBSICHATH OOIIHe 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB RJIEMEHTOB U UX COEAMHEHUH B Ipenesax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII C YYETOM CTPOECHHS UX aTOMOB;

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOpraHM4ecKue  BEIIECTBa,
XMUMHYECKUE PeaKlUu (10 YUCIy U COCTaBY YYAaCTBYIOUIUX B PEaKIIUU BEIIECTB, IO
TEIUIOBOMY 3(QeKTy, MO U3MEHEHHUIO CTeNeHeH OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOLIME U crenu(UYECKUe XUMHUYECKHE CBONCTBA
MPOCTBIX M CIOXHBIX  BEUIECTB, MOJATBEPKAAas ONHUCAHHE IpUMEpamMu
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;
COCTaBJIATh YPABHEHMS DJIEKTPOJIMTHUECKON TUCCOLMALMU KHUCIIOT, LIEN0Yed Hu
COJleH, IOJIHBIE ¥ COKpAIEHHBIC YPAaBHEHUsSI PEaKIil HOHHOTO OOMeHa, YpaBHEHHUSI
peakuui, TOATBEPKAAOIINX CYLNIECTBOBAHHE TI'€HETHUECKON CBA3M MEXIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MMOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ITUX PEeaKIHii;

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOSMOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B Pa3IMUHBIX YCIOBUSIX;



BBIYMCIIATE OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO 3JIEMEHTa 1Mo (OpMylie COCIUHEHHUS, MACCOBYIO
JIOJII0 BEUIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peakuuu;

cOONMIOaTh TPaBWIIA TIOJIB30BAHUS XHMHUYECKOM TIOCYIOH H J1aOOPaTOPHBIM
000py/OBaHUEM, a TaKXe MpaBuiia oOpallleHusl C BELIECTBAMHU B COOTBETCTBUU C
WHCTPYKUUSMU IO BBINOJHEHUIO JIa0OpAaTOPHBIX XUMHYECKUX OIBITOB IO
MIOJIyYEHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOro ra3a);
MIPOBOJUTH pEaKLUH, IOATBEP)KJAIOLIME KAueCTBEHHBIM COCTaB pa3iIMuYHBIX
BEIIECTB: pacHO3HaBaTh ONBITHBIM IYTEM XJIOPHUA-, OpOMH-, HOAWUI-, KapOOHAaT-,
¢docdar-, cuimkar-, cyiabhar-, TUAPOKCHA-UOHBI, KaTHOHbl aMMOHHUS M HOHBI
M3Y4YEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAX HEOPraHUUYECKUX
BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEPALINU MBICIIUTEIBHON ACITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, 0000IleHNEe, CUCTEMATH3alUI0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I M3YYEHHUsI CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIUN, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHUSA — HaONIO/IeHWEe, HW3MEpEeHue, MOJIeIUpPOBaHHeE,
9KCIEPUMEHT (peaabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u Kontpo IIpakTn (undgpossbie)
n/n TEM MPOrpaMmbl Bcero JBbHbBIE yecKkue 06p33OBaTeJ'II)HbIe
padoTsI padoThbI pecypcel
Pa3nea 1. IlepBoHayaibHbIe XUMHYECKHE OHATHS
11 MPAKTUYECKOU MeSITEIbHOCTH 5 2 https://m.eds00.ru/
P ACATEN 7£41837c
JeJI0BeKa
BemiectBa u xuMH4ueckue bubmmorexa [TOK
1.2 eamK - 15 1 https://m.edsoo.ru/
peartt 7£41837c
Hroro mo pazueny 20
Paspnen 2. BaxHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
bu6moreka [IOK
B .K T
2.1 gSHyX HCIOPOAL. HIOHATHE 6 https://m.edsoo.ru/
0b oRenAax 7£41837c
Bonopon.Iloustue o kuciorax bubmorexa HOK
2.2 N C?)HEXH' 8 1 https://m.edsoo.ru/
7f41837c
bu6mmoreka [IOK
Bopga. P T 0
2.3 0:5:%1{3;)1:0%1 OHATHE 5 1 1 https://m.edsoo.ru/
7f41837c
OCHOBHBIE KJIACCHI bubmorexa HOK
2.4 HEOPraHWYECKUX COCIMHEHUN 11 1 1 https://m.edso0.ru/
P A 7£41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucrema xumnieckunx 3jaementon /1. U.
MenpaeseeBa. Ctpoenne aToM0OB. XUMHYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuuu

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

bu6mmoreka [JOK

3.1 7 https://m.edsoo.ru/
XHMHUYECKUX 31eMeHTOB /1. U.
7f41837c¢
MenneneeBa. CtpoeHue atoma
3.2 XuMu4eckas CBSI3b. 8 1 bu6mmoreka [JOK
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OKHUCIIUTEIIBLHO-
BOCCTAHOBHUTCIILHBIC peaKLII/II/I

https://m.edsoo.ru/
7141837c

bubnuoreka [IOK

Hrtoro mo pazneny 15 https://m.edsoo.ru/
7f41837c
bu6mmoreka [IOK

Pe3epBHOE Bpems 3 https://m.edsoo.ru/
7f41837c
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9 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB 1 KonTpoa IlpakTHye (undposbie)
n/n TEM MPOrpaMmbl Bcero bHBIE CKHue Oﬁpa3OBaTeJIbeIe
padoTsI padoThbI pecypcsl
Pa3nes 1. BemecTBo  XuMH4yeckue peakuuu
[ToBTOpEeHue u yriy6ienue bubnuoreka [JOK
1.1 3HaHUI OCHOBHBIX Pa3ieioB 5 1 https://m.edsoo.ru/7
Kypca 8 kiacca 412636
OCHOBHBIE 3aKOHOMEPHOCTH bubmmorexa LOK
1.2 MIECKIX HeaKIL ;: 4 https://m.edsoo.ru/7
peartt 412636
DJIEKTPOJIUTHYECKAS bubnuotexa [JOK
1.3 MIACCOIAALNS. XAMUUYECKHE 8 1 1 https://m.edsoo.ru/7
peaKIuu B pacTBOpax 412636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
OO6mrast xapakTepucTUKa bubnuorexa [JOK
2.1 XUMHUYECKMX AeMeHToB VIIA- 4 1 https://m.edsoo.ru/7
rpynmsl. ['ajgoreHst 412636
O6mras XapaKTe(]:H:THKa - BuGmmorexa LIOK
XUMHAYECKUX DIIEMEHTOB -
2.2 oy Cepa i o 6 https://m.edsoo.ru/7
PYIHBL P 412636
COE€IUHEHUS
OO6mras xapakTepucTuKa BuGmmorexa LIOK
XUMHAYECKUX JJIEMEHTOB VA-
2.3 FpyraL, A30T, hoctop i 1X 7 1 https://m.edsoo.ru/7
PYIHBL 4301, P 412636
COEIUHEHUS
2.4 VL VITenom i KbeMHui 8 1 2 https://m.edsoo.ru/7
PYIHBL. JTIEPOA H KP 412636
U UX COCIUHEHNS
Uroro no pazgeny 25
Pazgen 3. Merasibl M HX COeIMHEHUA
bu6mmoreka [JOK
3.1 OO0111e cBOIICTBA METAILIIOB 4 https://m.edsoo.ru/7
412636
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. ] bubmuoreka [IOK
32 OKHEUIINE METAJLIBI U UX 16 1 2 https://m.edsoo.ru/7
COEIMHEHUSA 412636
Wroro mo paznmeny 20

Pasnen 4. Xumus u okpy»kaiomnias cpeaa

bu6mmoreka [{OK
BemecrBa u matepuainsl B

4.1 3 https://m.edsoo.ru/7
JKHU3HHU YCJIIOBCKa

f41a636
Wroro mo pazueny 3
bu6moreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7
f41a636
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEEHBIE MATEPHAJIBI /151 YYEHUKA (YMK)

8 kimacc, Pymsutuc I'.E., ®enpaman @.I'.//Xumus M., [IpocBemenue, 2022r.

9 knacc, Pymsutuc I'.E., ®enpiman @.I".//Xumus M., [Ipocsemenue, 2022r.
METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Xumusi: 3a1a4HUK C «ITOMOITHUKOMY. 8-9 Kitacchl mocobwue st yd-csi 00pa3oBaTeNbHBIX
yupexnenuit/ H. H. I'apa, H. . T'abpyceBa. — 3-e u31. - M.: [IpocBemenue, 2014.-95 c.
Panenkuit A.M. [lunaktuueckuit matepuai mo xumuu 8-9 xiaccel. — M.: [IpocBenienue,
2014.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NUHTEPHET

http://him.1september.ru Eaunas xomiekuus L{OP: TIpenmeTHas
KOJUTCKITUS «XHMHUSDH

http://school-collection.edu.ru/collection/chemistry EcrectBenno-
Hay4HbI€e SKcriepuMeHThl: xuMus. Komnekuus Poccuiickoro

00111e00pa30BaTEIILHOTO MMOPTAJIa

http://www.chemistry.ssu.samara.ru OcHOBBI
XUMUU: ICKTPOHHBINA y4SOHUK
http://classchem.narod.ru KouTpen — Xumus aj1s Bcex: yaeOHO-

WH(POPMAITMOHHBIN CAlT
http://chemworld.narod.ru Caiit «BupryaibHas XuMH4yecKast
IIKOJIa»

http://maratakm.narod.ru Caiit «Mup XuMuu»
http://chemistry. narod.ru XuMuK.py: caiit o xumuu

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopra
ChemPort.Ru
http://www.chemport.ru Xumudeckuii cepsep HimHelp.ru: y4de6ubie u cripaBouHbie

MaTepuabl
http://www himhelp.ru Xumus: Matepuans! «Bukuneaumn» — cBOOOIHON
SHIUKIIOTIETUH



https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

