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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHuUs COCTaBJIeHA HA OCHOBE TPEOOBAHMI K
pe3yJbpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMbl OCHOBHOTO 00IIIeTro 00pa3oBaHus,
npeacraBieHHbIXx B PI'OC 00O, a Taxke Ha OCHOBE (eepabHON pabodeit mporpaMMbl BOCITUTAHUS U C
y4ETOM KOHIICTIIIMH TPETIOaBaHus YIEeOHOTO mpeameTa « XUMUs» B 00pa30BaTeIbHBIX OpPTaHU3aIUsIX
Poccuiickon denepaunu.

[TporpamMma o xumMu# Ja€T MpeACcTaBIeHUE O LENIX, 00IIel cTpaTernu 00y4eHus, BOCIIUTAHUS U Pa3BUTHL
00y4JarOIIUXCs CPEACTBAMH YI€OHOTO MPEAMETa, YCTAaHABIMBACT 00s3aTEIbHOE MPEAMETHOE COICpIKAHUE,
MpeayCMaTpUBaET pacnpeiesieHre ero mno KjiaccaM U CTPYKTYpPUPOBAaHHE MO pa3jenaM U TeMaM IpOorpaMMbl
M0 XUMHH, OTIPEIETISAET KOJTUIECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKU COEPKAHUS, PEKOMEHTyEMYIO
MOCJIEIOBATEILHOCTh U3YUCHHS] XUMHUH C YIETOM MEKIIPEMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKHU
y4eOHOT0 Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroIIuXCcs, ONpeesieT BO3MOKHOCTH MpeaMeTa JUIs
peayinzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHMIA K pe3yibTaTaM 00yueHHUsl XMMHUU Ha YPOBHE LieJei
M3yYEHHUS MpeIMeTa U OCHOBHBIX BHJIOB YUE€OHO-TIO3HABATENFHOM EATEIILHOCTH 00YYaroIerocs 1mo
OCBOCHHIO YUE€OHOTO CO/ICPIKAHMS.

3HaHHUE XUMHH CITYXKUT OCHOBOM i (YOPMHUPOBAHHSI MEPOBO33PEHHS 00YUArOIIETOCs, €ro MPEICTABICHUN O
MaTepHUaIbHOM EIMHCTBE MUPA, BAKHYIO POJIb UTPAOT (DOPMHUPYEMBIE XUMHUEH TPECTABICHUS O
B3aMMOIPEBPAIICHHUSIX YHEPTUHU B 00 SBOJIFOIMH BEIIECTB B IPUPO/IE, O MYTAX PEIICHUS TII00ATBLHBIX
po0JIEM YCTOHYMBOTO Pa3BUTHSI YETIOBEYECTBA — CHIPHEBOM, SJHEPTETHUECKOM, MUIIEBON U AKOJIOTHIECKOM
6e3omacHOCTH, TPOOIIEM 3IPAaBOOXPAHEHUSI.

W3y4yeHne XUMHH:

CIoCcOOCTBYET pean3alii BO3SMOXKHOCTEH I caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYPBI TUUYHOCTH, €&
o0mieit u pyHKIMOHATEHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHNE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEHN 00yUarOIuXcs, HAaBBIKOB HX
CaMOCTOSITENIbHON y4eOHOM AESITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIUX YMEHUM,
HEOOXOJUMBIX KaK B MMOBCETHEBHOH KH3HH, TaK U B IPO(HECCUOHATILHON e TEIIEHOCTH;

3HaKOMHUT CO CHeU(PUKOI HAyYHOTO MBIIIICHHS, 3aKJIaJbIBA€T OCHOBHI IIEIOCTHOTO B3IJIsI/Ia HA €IMHCTBO
MIPUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATAanioM B () OPMHUPOBAHUN €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YYarOIINXCS;

croco6cTByeT OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K
YeJIOBEKY, BHOCUT CBOM BKIIAJ] B 9KOJIOTHYECKOE 00pa3oBaHKe 00YUarOIIHXCSl.

JlanHble HampaBIeHNs B 00yYeHHUH XUMUHU 00ECIICUNBAIOTCS CTIeM(UKON cofiepKaHusl yueOHOTo IpeIMeTa,
KOTOPBIH SIBJISIETCA MEarOTHYECKU aJalITHPOBAHHBIM OTpaKeHUEM 0a30BOI HAYKH XMMHH Ha
OIIpPEeACIIEHHOM JTale €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011IeT0 00pa30BaHus OPUEHTHPOBAH Ha OCBOCHUE O0YJAFOIIIIMUCS
CHCTEMBI TIEPBOHAYATILHBIX MOHATHN XUMHUHU, OCHOB HEOPTAaHUUECKOW XUMHUU U HEKOTOPHIX OTIACITHHBIX
3HAYUMBIX TOHSATUI OPraHUYEeCKOW XUMHUH.

CtpykTypa couepkaHus MPOrpaMMBbI 0 XUMUK C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOX0/a K €€
nzyueHuto. Coziep>kaHue CKIaJAbIBACTCS U3 CUCTEMBI MOHATUM O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U
CUCTEMBI TIOHATUH 0 XUMHUECKO# peakinu. O0e 3T CHCTEMbI CTPYKTYPHO OPTaHH30BAHbI IO TPUHIIUAITY
MOCJIEI0BATENBHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

- @TOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepnonnueckoro 3akona /[[. . MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

- YYEHHSI O CTPOCHHUU aTOMa U XMMHYECKOU CBSI3H,

- IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON JUCCOIUAINH BEIIECTB B PACTBOpaX.



TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPHUECKH MOYYCHHBIX U OCMBICIIEHHBIX ()aKTOB,
Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO YPOBHS K IPYTOMY, BBITTOJTHSS QYHKIUH OOBSICHEHUS U
IIPOrHO3UPOBAHMSI CBOWCTB, CTPOCHUS U BO3MOKHOCTEH NMPAKTUYECKOTO MPUMEHEHMS U MTOJTyUEHUS
M3Y4YaeMbIX BEILIECTB.

OcBoeHue MporpaMMbl IO XUMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEICTABICHHS O XUMUYECKOM
COCTAaBJISIIOLIEH HAyYHOM KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM MPUPO/Ib, IEHHOCTHOI'O OTHOIIECHHUS K
Hay4YHOMY 3HAHHUIO U METOJIaM MMO3HAaHUs B Hayke. M3yueHne XumMun npoucxoauT ¢ NpUBJICYEHUEM 3HAaHUI
U3 paHee M3YYCHHBIX YUeOHBIX MpeaMeToB: «OkpyKaroumii mupy, «buonorus. 5—7 kinacce» U «dusuka. 7
KJIace».

[Tpy u3yueHnn XUMUU TIPOUCXOANUT (OPMHUPOBAHNE 3HAHUN OCHOB XMUMHUYECKOW HAYKH Kak 001acTi
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON EATEIIbHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3a/1aya y4eOHOT0 MpeAMeTa COCTOUT B POPMUPOBAHUU CHCTEMbI XUMUYECKUX 3HAHUN
— Ba)KHEHIIMX (aKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHH, TOCTYMHBIX 00001IeHN
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIka HayKH, B TPUOOIIEHUU K HAYYHBIM METO/IaM MO3HAHHUSI IPU
M3YYEeHUHU BEUIECTB U XMMHUECKUX peaKinii, B GOPMUPOBAHUU U PA3BUTHH IMO3HABATEIbHBIX YMEHUIN U UX
NPUMEHEHUH B Y4eOHO-TI03HABATEIbHOW U Y4eOHO-MCCIIeI0BATENbCKON IeATEIbHOCTH, OCBOCHUH ITPABHII
6e3omacHOro oOpaleHus ¢ BEIIeCTBAMH B TOBCEHEBHOM KU3HHU.

[Tpu U3yyeHHH XUMHUHN Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHMsl Ba)KHOE 3HAUE€HHE IPUOOPENH Takue
LEJIH, KaK:

- (OpMHPOBAHNE UHTEIUIEKTYAILHO Pa3BUTOMN JIMYHOCTH, TOTOBOK K CAMOOOPa30BaHHIO, COTPYIHUYECTRY,
CaMOCTOSITEIbHOMY IPUHSTHIO PELIEHUH, CHOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUAM
JKU3HH;

- HaINpaBJICHHOCTh 0OYy4EHUS Ha CUCTEMaTHYeCKoe MPUOOIIeHHEe 00yJaIOLINXCs K CAMOCTOSITEIbHOM
MI03HABATEJILHON JIESITEIbHOCTH, HAYYHBIM METOAaM MO3HAHUS, (POPMHUPYIOLIIM MOTHBAIUIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

- obecrnieueHre yCcIoBHii, CTIOCOOCTBYIOIINX MPUOOPETEHUIO 00YUAIOIIMMHUCS OTIBITA Pa3HOOOpa3HOMA
JIeATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIIOUEBBIX KOMIETEHIUHN ), HIMEIOLIUX
YHUBEpCAIbHOE 3HAUCHHE JIs1 Pa3IUYHbIX BUJOB JIESTEIBHOCTH;

- ¢hopMupoBanue o0mIeH QYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE YMEHUHN
OOBSCHSTH U OLIEHUBATH SIBJICHUS OKPYIKAIOLIETO MHUPA, UCIIONb3YsI 3HAHUSI U OTIBIT, MOTYYSHHbBIE TIPU
W3YYCHUU XUMHH, TPUMEHATh UX MPHU PEIICHUH MPOOJIeM B TOBCEAHEBHOM KU3HU U TPYIOBOU
JIeSITENIbHOCTH;

- ¢popMHpOBaHUE Y 00YHAIOIINXCS TYMAaHUCTHUECKUX OTHOIICHHUH, TOHUMAaHUS IEHHOCTH XUMUYECKUX
3HAaHUU AJIs BBIPaOOTKH SKOJIOTHUECKH 11eJeco00pa3HOro MOBeAeHHs B OBITY U TPYIOBOU EATEILHOCTH B
LIEJISIX COXPAHEHUSI CBOETO 3710POBbs U OKPY KAIOLIEH PUPOIHON CPEIbL;

- pa3BUTHE MOTHBALIMU K O0YUYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHUS 00111e4eTI0OBEUeCKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HATPABIIEHHOCTHU JAIbHEHIIIETO O0YYCHHUSI.

O011ee yncIo 4acoB, OTBEIEHHBIX I U3yYSHHS XMMUU Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus,
coctaBsieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heen0), B 9 kitacce — 68 yacoB (2 4aca B HEZIETIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Pons XuMuK B )KM3HM YeJIOBeKa. XUMUA B cUCTeME HayK. Tena u BemecTBa. Pusndeckue
CBOICTBa BelllecTB. ArperaTHoe cocTosinue BemiecTs. [loHsTHe 0 MeTOAaxX NO3HaHUS B XUMUH. UKCThbIe
BemiecTBa u cMecu. CriocoObI pa3iesieHUs CMECEeH.

ATOMBI U MOJIEKYJIbI. XUMUYeCKHE 371eMeHThl. CUMBOJIBI XUMUYECKHX 3JIeMEHTOB. [IpocThie U cioxHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckas popMmyia. BaleHTHOCTh aTOMOB XMMHUECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCHUTEIbHAS aTOMHAas Macca. OTHOCHUTENbHASI MOJIEKYJIIpHAst Macca. MaccoBas 107
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KomungectBo BemecTBa. Moabs. MossipHas Macca. B3auMOCBs3b KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX
enuHUIl BeulecTBa. Pacyérel mo popMynam XUMHUECKUX COCIMHEHUI.

Puznyueckre 1 XUMUYECKHE SIBICHUS. XUMUYECKasl peaklys U €€ Npru3HaKkyi. 3aKOH COXPaHEHUSI MacChl
BellecTB. XUMuyeckue ypaBHeHus. Kitaccupukanys XuMU4ecKuX peakiuil (CoeIMHeHus], pa3IoKeHus,
3aMeIleHHs], OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOH MMOCYI0H, paBuiiaMu paboThl B 1a00paTOpUu ¥ MPUEMaMU OOpaIIeHus ¢
71a00paTOpHBIM 000pyI0BaHUEM, U3YUECHUE U OMHMCaHUe (PU3NUECKHX CBOWCTB 00pa3ll0OB HEOPTaHUUYECKUX
BEIIECTB, HAOMOIeHne (PU3NIECKUX (TUTaBJICHHE BOCKA, TasTHUE JIbJIa, PACTHPAHHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJIEHCAIIHs BOJIbl) U XUMUYECKUX (TOPEHHE CBEUYH, IPOKAIIMBAHNE MEAHOMN IIPOBOJIOKH,
B3aMMOJICIICTBHE MeJia C KHCIIOTOM) SIBIIEHUH, HAOII0ICHHE U OTIMCAaHUE TPU3HAKOB NMPOTEKAHUS
XUMHUUYECKHUX peakiuii (pas3okeHne caxapa, B3auMOIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoeiicTBre xkenesa ¢ pactBopoM conu meau (II),
M3y4eHHE CII0COO0B pa3eNieH!s] CMEeCeii: ¢ MOMOIIbI0 MarHnuTa, GUIbTPOBaHKE, BBIMTAPUBAHUE,
JUCTUILIAIMS, XpoMaTorpadusi, MpoBeJeHUE OYMCTKH MTOBAPEHHOM COJIM, HAOII0JICHUE U OIIHCaHue
pE3yJIbTaTOB MPOBEIECHUS OMbITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS! MacChl, CO3/IaHUE MOJENEH
MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kucnopo — anemMeHT u npoctoe BemecTBo. Haxoxnenue
KHCJIOpOJia B IpUpo/Jie, PU3NUEecKre U XMMHUecKHue cBoicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kucaopoa. CriocoObl MOMyYeHUs] KUCIOPOoa B TaOOpaTOPHH U MPOMBIIITIECHHOCTH. KpyroBopoT kucnopoaa
B nipupojie. O30H — alIoTpoIHas MoIU(UKAIINUA KUCIOPO/a.

TenoBoii 3¢ ekt XUMUIECKOH peakIuy, TEePMOXUMUYECKUE YPaBHEHNUS, K30~ M SHAOTEPMHUECKUE
peakuuu. TommuBo: yroas 1 MeTaH. 3arpsi3HeHHE BO3/yXa, yCUIIEHHE MTAPHUKOBOTO 3¢ (dekTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopona — aneMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoa B Ipupoje, pU3snieckrue 1 XUMHUECKHe
CBOIICTBa, MPUMEHEHHE, CIOCOObI MoayuyeHus. KucmoTs! u comnu.

MoutsipHbIit 00BEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

duznueckue cBoiicTBa Boabl. Boaa kak pactBoputens. PactBopbl. HachilieHHbIE 1 HEHACHIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BelecTB B BoAe. MaccoBast 1011 BELIECTBA B paCTBOpe. XUMHUECKHE CBOMCTBA
Bozbl. OcHOBaHus. Poib pacTBOpOB B IPUPO/JIE U B J)KU3HU 4esloBeKa. KpyroBopot Bozbl B IpUPOJE.
3arpsi3HeHUE IPUPOAHBIX BOoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.



Knaccugukanus Heoprannueckux coenuHeHnid. Oxcunipl. Kimaccudukaiust okCuIoB: coneoOpasyromye
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHBIE) U HecoeoOpasyronie. Homenknarypa okcuaoB. @usnyeckue u
XUMHUYECKUE CBOMCTBA OKCHIOB. [loiydeHne okcuaos.

OcHoBanus. Kiaccudukanusi oCHOBaHMIA: METOYN U HEPACTBOPpUMbIC OCHOBaHUs. HomeHkaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lomyueHne oCHOBaHUI.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. Ousndeckre 1 XUMHYECKHAE CBOMCTBA KUCIIOT.
Psan akruBHocTH MetaiuioB H. H. bekerosa. [lonydyenue kucnor.

Conu. Homenkinatypa cosneil. @uznyeckue 1 XuMu4eckue cBoicTBa coseil. [lonydyenue coneit.
I'eneTnueckas CBA3b MEXAY KJIaCCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpPEEIICHUE COAEepKaHHsI KUCIOpOAa B BO3/1yXe, OJyUyeHUE, COOMpaHue, paclio3HABaHUE U
M3y4EHUE CBOICTB KUCIIOPOAa, HAOI0IEHUE B3aUMO/ICUCTBHUS BELIECTB C KMUCIOPOAOM U YCIOBUSA
BO3HUKHOBEHUS U MpEKpalleHus ropeHus (1moxapa), 03HakoMJIEHHE ¢ 00pa3liaMi OKCHUJIOB U OMMCAHUE UX
CBOIICTB, MOJIy4eHUE, COOMpaHUe, paclio3HaBaHUE U U3YUYCHHE CBOMCTB BOJIOpOAa (TOpeHue),
B3anMojeiicTBre Bogopoa ¢ okcuaoM Meau (1) (Bo3MokHO HCTIONb30BaHKUE BHIEOMATEPHAIIOB),
HaOJro1eHue 0O0pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb, HCCIIEJOBAHNE OCOOCHHOCTEN pacCTBOPEHHUS BEIIECTB
C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB € ONPEAEIEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BELIECTBA, B3aUMOJICHCTBUE BOJIbI ¢ METAJIIIaMH (HATpHUEM U KajbIleM) (BO3MOKHO
UCTIOJIb30BaHUE BHICOMATEPHAIIOB), ICCIIEIOBAaHNE 00Pa3llOB HEOPTraHUYECKHUX BEIIECTB Pa3TMYHBIX
KJIaCCOB, HAOJI0/IEHUE U3MEHEHHsI OKPACKU MHAMKATOPOB B PaCTBOpaX KHUCIOT U IIeNoueH, U3yueHue
B3aumojeicTBus okcuaa meau (I11) ¢ pactBopom cepHO KUCTOTHI, KUCIOT ¢ METaJUTaMH, PEaKITHil
HEUTpan3aluy, NOJy4eHHEe HEPACTBOPUMBIX OCHOBAaHUM, BEITECHEHUE OJTHOTO METajlla IPYTUM U3
pacTBOpa COJIM, pEHICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeilme Kiaccbl HeOPraHMYECKUX
COCIHEHUI.

Ilepuonuyeckuii 3axoH u Ilepuoanyeckas cucrema xumuyeckux diemenTos /1. M. Menpaeieesa.
Crpoenne atoMoB. XumMnueckasi ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIEC PeaKINU

[TepBbIe MONBITKH KiIAaCCU(DUKAINY XUMHUUECKUX JIeMEHTOB. [IoHsATHE O TpyIIax CXOAHBIX 3JIEMEHTOB
(11e0YHbIE U ET0YHO3EMETbHbIE METAILJIbI, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yIoT
am¢oTepHbIe OKCUIBI U THAPOKCHU/IBI.

ITepuoanueckuit 3akoH. [lepuoanueckas cucrema xumMuueckux sneMeHToB J[. . Menzaeneesa.
Kopotkonepuoanas u anuuHonepuoHas ¢hopMmel [lepuonndeckoid cucteMbl XUMHUYECKUX 37eMeHToB 1. U.
Menneneesa. Ileproasl u rpynmnsl. @U3NYECKHUNA CMBICT IIOPSIKOBOIO HOMEPa, HOMEPOB IIEPUO/IA U TPYIIIILI
JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX a1ep. M3oTomnbl. DnekTponbl. CTpoeHHe 31EKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3nemeHToB [leproauueckoit cucrems! J. 1. MenaeneeBa. XapakrepucTuka
XHMHYECKOI0 3JIEMEHTA 10 ero nojoxkeHuto B [lepuoanueckoit cucreme JI. 1. Menzaeneena.
3aKOHOMEPHOCTH U3MEHEHUS PAINyCa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIIINYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenue [lepuoguueckoro 3akona u [leproanueckoil cCHCTEMbl XUMUYECKUX JIEMEHTOB ISl PA3BUTHSA
Hayku U npaktuku. [. Y. MenzaeneeB — yd€HbIN U TpaXkJaHUH.

Xumnueckas cBs3b. KoBaneHTHast (moJsipHas U HEMOJSIpHAst) CBSA3b. DIEKTPOOTPUIATEIBHOCTh XMMUYECKUX
251eMeHTOB. MIOHHas CBS3b.

Crenens okucneHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iponeccsl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:



u3yueHre o0pasIoB BEIIECTB METAIJIOB U HEMETAJIJIOB, B3aUMO/ICHCTBUE THAPOKCHIA LIMHKA C pAaCTBOPAMHU
KHCJIOT U I1Ie€JI0Y€eHl, TPOBEIEHUE OIBITOB, WITIOCTPUPYIOIINUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHHsl, COSTUHEHNS).

Meostcnpeomemmnule céa3u

Peanuzanys MexXnpeIMETHBIX CBSA3€H NMPU N3YYEHUU XMMHUH B 8 KJIACCE OCYIIECTBIISIETCS Yepes
UCIIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK U NOHATHH, SBJISIFOIUXCSA CUCTEMHBIMU
JUISL OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIEC MOHATHUS: HAYYHBIN (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTES,
KJaccu(uKaIys, NepuoM4HOCTb, HA0II0IeHHEe, SKCIIEPUMEHT, MOICTIMPOBAHUE, U3MEPEHUE, MOJIETIb,
SIBJICHUE.

dusuka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIbI, PAIUOAKTUBHOCTD,
MOJIEKYJIa, IEKTPUUECKUH 3apsij, BEIIECTBO, TENO0, 00bEM, arperaTHOe COCTOSIHUE BEILECTBa, a3,
¢buznyeckue BeIMYUHbBI, €IMHULIBI U3MEPEHHUs, KOCMOC, TUIaHeThl, 3BE3/1b1, COJHIIE.

buonorust: porocunres, npixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE IOPO/IbI, T0JIE3HBIE UCKONIAEeMble, TOILTUBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XuMHYecKasi peaKus

ITepuoanueckuii 3akoH. [lepuoanueckas cuctema xumudeckux anemenToB . 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAJIHS,
KaJIbIUS M UX COCIMHEHHUI B COOTBETCTBUU C MOJIOKEHHEM 3J1eMeHTOB B [lepuoanueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHnue BemecTsa: BUJIbl XUMUYECKOM CBSA3H. THIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTb CBOWCTB
BEILECTBA OT TUIA KPUCTALUINYECKON PEIIETKU U BUA XUMUUECKOU CBSI3H.

Knaccugukamus 1 HOMEHKIaTypa HEOpraHMYeCKHX BEIIeCTB. XUMHUUECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COEIMHEHUN, TeHETUUECKasl CBsI3b HEOPTaHUYECKUX
BELIECTB.

Knaccugukanuss XuMHUUecKUX peakluil Mo pa3IMyHbIM IpU3HAKaM (110 YUCIy U COCTABY YYacTBYIOIIUX B
peaKuu BEIIECTB, 0 TEIIOBOMY 3G (DEKTy, 0 U3MEHEHUIO CTENeHEeW OKUCICHUS XUMHUYECKHUX JJIEMEHTOB,
10 00pPaTUMOCTH, MO YYACTHUIO KaTalnu3aTopa). DK30- U SHAOTEPMHUECKUE PEaKIMU, TEPMOXHUMUYECKHE
YPaBHEHHH.

[ToHsiTHE O CKOPOCTH XMMUYECKOH peakiuu. [TonaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. [{oHsATHE 0 TOMOT€HHBIX U FeTepOreHHbIX peakuusax. IlonsaTue o karanuse. [lonsaTue o
XUMHYECKOM paBHOBecHU. DAKTOPHI, BIMSIOMINE HA CKOPOCTh XUMUYECKON PEAKIMH U MTOJIOKEHNE
XUMHUYECKOTO PaBHOBECHSI.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY, SJIEKTPOHHBIN OaJaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHON
peakiuu. CocTaBieHHe YpaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU C UCTIOIb30BaHUEM
METO/a JIEKTPOHHOr 0 OajaHca.

Teopus 2IeKTPOIUTHUECKON TUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOJINTEL. KaTnoHbl, aHMOHBI.
MexaHn3M IUCCOLMalUy BELIECTB C PA3IMYHBIMU BUJAMU XUMUYECKOH CBs3U. CTENEHb JUCCOLUAIIH.
CuinbHble U cra0ble AJIEKTPOJIUTHI.

Peaxinn norHOTO 0OMEHa. Y CIIOBUS MPOTEKAHUSI PeaKIMii MOHHOTO 0OMeHa, IOJTHBIE U COKpAIIEHHBIE
MOHHBIC YpaBHEHUs peakuuii. CBOHCTBa KHCIOT, OCHOBAHHIA U COJIEH B CBETE MPEICTaBICHUH 00
ANEKTPOITUTUYECKON auccoranui. KauecTBeHHbIE peakiiuu Ha UOHBI. [IoHATHE O ruaposnU3e coneil.
Xumuueckuii Ikcnepumenm:



03HAKOMJIEHHE C MOJICJIIMU KPUCTATMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIOB U
HeMeTaJuIoB (rpaduTa U ajiMasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPHsI), UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIUU OT BO3ICHCTBHS Pa3IMYHBIX (JaKTOPOB, UCCIIEIOBAHHE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOIECcCa AUCCOLUALIMU KUCIIOT, LIeJI04Yel U conell (BO3MOXKHO
UCTIOJIB30BaHUE BHJICO MAaTEPHAJIOB), IPOBEICHHUE OIBITOB, HIUTIOCTPUPYIONIMX TPU3HAKU TIPOTEKAHMUS
peakuuit HoHHOTO oOMeHa (00pazoBaHMe OcajiKa, BbIIEJICHUE ra3a, 00pa3oBaHKe BOJIbI), OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiuuu
pasIoKEHUs], COETUHEHNS ), paclio3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PeaKIMi
Ha MOHBI, PEIICHUE HKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHHS

OO0mast xapakTepucTHKa raioreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTETIEHU OKHUCIICHUSI.
Ctpoenue u puU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XUMHYECKHE CBOMCTBA HA TIPUMEPE
XJiopa (B3aMMOJICHCTBHE C METAIIAaMH, HEMETAIIAMH, IIeI04YaMu). XJ10poBogopo . CosiHast KUCIOTa,
XMMUYECKHE CBOWCTBA, MTOJyYyeHHe, MpuMeHeHue. JlelicTBue Xiopa 1 XJI0poBOJOPOia Ha OPraHU3M
yenoBeka. BaxkHelye XJI0pHIbl U MX HAXOXK/IEHUE B IPUPO/IE.

OO6mas xapakrepucTka 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTEPHbIE CTETIEHN
okucneHusa. CTpoeHue u Gpu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPhl. AJJIOTPOIHBIE
MOTU(HUKAIIMNA KACIOPOIa M cepbl. XUMHUYECKUe CBOHCTBaA cepbl. CepoBOIOpOI, CTpOeHHE, (U3NIECKHEe U
XUMUYecKre cBoricTBa. OKCHIBI Cephl KaK MPEJCTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KUCIoTa,
(bu3HYecKue U XUMHYECKUE CBOMCTBA (00IHe KaK MPeICTaBUTENS Kilacca KUCIIOT U CreU(DUIECKHe).
XUMUYECKUE PEaKIIHH, JICXKAIIE B OCHOBE MMPOMBIIIUIEHHOTO CIIOCO0a IMOTyYeHHsI CEPHON KHCIIOTHI.
[Tpumenenune cepHoit KucioTbl. Cou CepHON KUCIIOThI, KAUYECTBEHHAs peakiys Ha CyIb(aT-1uoH.
HaxosxneHue cepbl U €€ COeJMHEHUH B pUpoJie. XMMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpelibl
COEZIMHEHUSIMH Cepbl (KUCIOTHBIE TOKIH, 3arPsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €To
IPEOTBPALCHHUS.

OO6mmas xapakTepucTuka 31eMeHToB VA-rpymibl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTCIICHU
OKHCIIeHHs. A30T, pacClIpOCTpaHEHHUe B MPHUPO/JIE, (PU3NIECKHe U XUMHUECKUE cBOiicTBa. KpyroBopor a3ora B
npupoze. AMMHaK, ero pu3nyeckue 1 XMMHU4eCKUe CBOMCTBA, MOJyYyeHHe U npuMeHeHue. Colln aMMOHMS,
uX (pU3NYECKHe U XUMHUYECKUE CBOICTBa, MpuMeHeHne. KadecTBeHHas peakiysi Ha HOHBl aMMOHWUsI. A30THas
KHCIIOTa, €€ MosyuyeHune, Gu3nueckrue 1 XMMUYecKre CBOMcTBa (001e Kak MMpeICTaBUTENs Kilacca KUCIOT U
cneungpuyeckue). Mcnoab3oBaHne HUTPATOB U COJIEH aMMOHUS B Kau€CTBE MUHEPAJIbHBIX YI0OpEHHH.
XUMHUUECKOE 3arps3HEHUE OKPYXKAIOIEeH cpesibl COeTMHEHUAMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/1yXa, MMOYBHI ¥ BOJ0EMOB). Pochop, amnoTponHsie Mogudukamu pocdopa, Gu3HUecKue 1 XUMUIECKHE
cBoiictBa. Okcnn pocdopa (V) u pochopHas kucnora, pU3HIECKre U XUMUIECKHAE CBOWCTBA, TTOJTyUYCHHUE.
Hcnonb3oBanue GocdaroB B KaueCTBE MUHEPATBHBIX YI00PEHUIA.

OO6mras xapakrepuctrka 35eMeHToB [V A-rpytibl. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTePHBIE CTETICHU
OKHUCJIEHUS. YTJEepo/, aJlIOTPONHbIE MOIU(UKALIMHU, pACIPOCTPaHEHUE B IPUPOJIe, PU3NUECKHE U
XUMUYecKue cBoicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupoje. OKCuabl yriaepona, ux Gpusnyeckue
U XUMHUYECKHE CBOMCTBA, IEHCTBHE HA )KUBbIE OPraHU3MBI, IOTY4YEHUE U IPUMEHEHHE. DKOJIOTHYECKUE
npo0JeMbl, CBA3aHHBIE ¢ OKCUAoM yriepoaa (IV), runoresa riio0anbHOro MOTEIUICHUs KIMMaTa,
napHUKOBBIN 3¢ ekT. YroapHas KUCI0Ta U €€ COoNu, UX (pUu3nyecKre 1 XUMUYECKUE CBOMCTBA, MOJTYUYECHUE U
npuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-MOHBIL. Vcronb30BaHie KapOOHATOB B OBITY, MEIUITMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO3SHCTBE.

[TepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHMSIX yriieposa (MeTaH, 9TaH,
STHJICH, alleTUIICH, STAaHOJ, TIUIEPHH, YKCYCHAs KUCI0Ta). [IpupoIHbIe HCTOYHUKH YTIIEBOIOPOIOB (YToOb,
MIPUPOJIHBIN ra3, HePTh), MPOAYKTHI UX MepepaboTku (OEH3HUH), X POJIb B OBITY U MPOMBIIIIEHHOCTH.



[TonsiTrie 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KUPaX, OeIKax, yraeBoAax — U UX POJIH B KU3HU YETIOBEKA.
MarepuaibHOE €TUHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUN.

Kpewmunii, ero ¢puznueckne 1 XUMUYECKUE CBOMCTBA, IOJyueHUE U MpuMeHeHne. CoOeIMHEeHUST KPEMHUS B
npupoze. Obmue npeacrasienus o0 okcuae kpemuus (IV) u kpemuueBoit kucinote. CUITHKATHI, UX
WCITOJIb30BaHUE B OBITY, B IPOMBINIUICHHOCTH. BaskHeHIIIe CTpOUTENbHBIE MaTEPHAIIBI: KEpaMHUKa, CTEKIIO,
LIEMEHT, 0eTOH, kene300eToH. [IpolieMbl 6e30MacHOTO UCIIONIB30BAHUS CTPOUTENBHBIX MATEPUATIOB B
MOBCEIHEBHOI JKU3HU.

Xumuueckuii IKcnepumenm:

u3y4eHrue o0pa3IoB HEOPraHUIECKUX BEIIECTB, CBOMCTB COMSHOM KHCIOTHI, IPOBEICHNE Ka4eCTBEHHBIX
peaxIuii Ha XJIOPHUI-UOHBI H HA0JIFOICHUE TIPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaXaroniue (pu3ndeckue u
XUMHUYECKHE CBOMCTBA raJIOTEHOB M UX COEAMHEHUH (BO3MOKHO HUCIIOIH30BaHUE BUICOMATEPUATIOB),
O3HaKOMJICHHE ¢ 00pa3iamMu XJIOpUI0B (TaJIOTeHHUIOB), O3HAKOMJIEHUE C 00pa3liaMH Cephl U €€
COEJIMHEHUSIMH (BO3MOXHO MCIIOJIb30BaHUE BUEOMAaTEpUasIoB), HabI0eHHE Mpoliecca 00yTIMBaHUS
caxapa moJ| IeCTBUEM KOHIICHTPUPOBAHHOUW CepHON KHUCIIOThI, N3yYeHHE XUMHUUYECKUX CBOMCTB
pa30aBIICHHOI CepHOI KHCIOTHI, MPOBEICHNE KaYeCTBEHHOM peaKIMK Ha CyIb(haT-uoH U HaOII0AeHNe
npu3HaKa e€ MPoTeKaHus, 03HAKOMJICHHE ¢ (U3NIECKUMU CBOMCTBaMU a30Ta, (pochopa U uX COeTUHEHHA
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUAIIOB), 0Opa3amMu a30THEIX U GocHOpHBIX YAOOPEHHUH,
MoJiydeHue, coOupaHue, pacrio3HaBaHUE U U3yUYCHHE CBOMCTB aMMHUaKa, MPOBEJCHUE KaYeCTBEHHBIX
peaxiuii Ha HOH aMMOHUS U PochaT-uoH U U3ydeHHEe PU3HAKOB MX MPOTCKAHUS, B3aUMOICHCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MeZIbI0 (BO3MOXKHO MCIOIb30BaHUE BHIEOMATEPHANIOB), U3yUeHHE
MOJIeJIel KPUCTAJUTMYECKUX PEHETOK anmasa, rpadura, QyiepeHa, 03HaKOMIICHHE € TTPOIIECCOM aJICOPOITIN
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOras3a, ModydeHune, CoOupaHue,
pacrno3HaBaHUE U U3yYEHHE CBOMCTB YIIIEKUCIIOTO ra3a, MpOBeICHNE KaYeCTBEHHBIX peaklnii Ha KapOOHAT U
CUJIMKAT-MOHBI U U3YUYEHHUE MPU3HAKOB UX MPOTEKAHUs1, 03HAKOMJICHUE C TPOIYyKIHUENH CUITMKATHON
MIPOMBILUIEHHOCTH, PEIICHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelue HeMeTalibl U UX
COCTMHCHHUS.

MeTajiibl ¥ UX COeTUHEHUS

OO61mas xapakTepucTUKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX IMOJIOKEHUS B
[Tepuoanueckoil cucreme xumudeckux 3yemeHToB 1. 1. MenneneeBa u ctpoenust aroMoB. CTpoeHue
MeTauioB. MeTtayuinueckas CBA3b U METAIUIMYECKAs KPUCTAIIINYECKAs pelIETKA. DIEKTPOXUMHUYECKUH Psijl
HanpspKeHUH MeTauioB. OU3ndeckre U XMMHYecKre cBoiicTBa MeTaioB. OOIie crnoco0bl MOIy4eHus
MeTaisioB. [ToHATHE 0 KOPPO3HH METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOppo3uu. CIuiaBhl (CTalb,
YyTYH, TIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[Ilenounbie MeTaiubl: Tos1okeHUe B [lepronnueckoil cucreme xumuyeckux 3iemeHToB J1. 1. Menneneena,
CTPOCHUE UX aTOMOB, HaXO0XJIeHHE B Npupojie. Pu3nyeckre 1 XMMUUYECKHE CBOMCTBA (HAa MpUMepe HATpUsl U
kausi). OKCHUIIBI ¥ TUIPOKCH]IBI HATpHsl U Kanus. [IpruMeHeHue men0yHbIX METauIoB U UX COeTUHEHHH.
[IlenoyHoO3emMeNbHBIE METAJIIIBI MArHUW U KaJIbIWNA: TIOJIOXKEHNE B [leproauyeckoil cucteMe XUMHUYECKUX
sanemenToB J[. V1. MenzeneeBa, CTpoeHHEe UX aTOMOB, HaX0OXkAeHue B pupojie. duznueckrue 1 XUMUYECKUE
CBOICTBa MarHus ¥ Kayblis. BaxxHeilme coequHeHust Kanblus (OKCH, THIPOKCU, coH). JKECTKOCTh
BOJIBI M CIIOCOOBI €€ YCTpaHEHHUS.

Amomunuii: nonoxenue B [lepuonnueckoit cucreMe xumuyeckux annemeHToB /. 1. MenaeneeBa, crpoenue
aToMa, HaxoKJIeHue B npupojie. Pu3nueckre 1 XUMUIECKHE CBOMCTBA AMFOMUHUA. AMQOTEpHBIE CBOMCTBA
OKCH/JIa ¥l TUJIPOKCHUA ATFOMUHUSI.

Keneso: nonoxenne B [lepuoauueckoil cucteMe xumuieckux snemeHToB . M. Menneneesa, ctpoenue
aToMa, HaxOXKJIeHHue B mpupojie. Pu3nueckne 1 XUMUIECKHEe CBOMCTBA )kene3a. OKCHUIIbI, THAPOKCHUIIBI U
conu xene3a (I1) u sxenesa (III), ux cocras, CBOICTBA U MOTyYEHUE.



Xumuueckuii IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3iiaMu METAJIOB U CIUIABOB, UX (DU3NYECKUMH CBOMCTBAMU, U3yUCHHE PE3YyJIbTaTOB
KOPPO3UH METAILJIOB (BO3MOKHO HUCIIOIH30BAHUE BUIEOMATEPHAIOB), OCOOCHHOCTEHN B3aMMOICHCTBUS
OKCH/Ia KaJIbLIUsl U HATPUS C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOWCTB
KECTKOU BOJBI, MpOIIecca TOPEHHUSI JKeme3a B KUCIOpoie (BOZMOKHO UCTIOIb30BaHUE BUAEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHMs KAUECTBEHHBIX PEaKIMil Ha MOHBI: MAarHUs, KaJabIUs, aTIOMUHUS, IIMHKA, Xkene3a (1)
u xxenesa (I1I), meau (II), HaOnroeHKE 1 OMKMCaHUE TPOIIECCOB OKPAIIMBAaHUS TUIAMEHU MOHAMU HATPHUS,
KaJus ¥ KaJIblus (BO3MOXKHO HCIIOJI30BAHKUE BHIEOMATEPHAIIOB), HCCIIEIOBAaHUE aM(POTEPHBIX CBONCTB
TUIPOKCH/IA ATFOMUHUS U TUAPOKCHUIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 33/1a4 1o Teme « Baxkneitme
METaJUIbl U UX COSTUHEHUS.

XuMus M OKpyKaoLias cpeaa

BemectBa u Matepransl B MOBCEIHEBHOM KU3HU YesloBeKa. be3onacHoe UCob30BaHUE BELIECTB U
XUMUYECKUX peakiuid B ObITy. [lepBas momMoIp npyu XMMUYECKUX 0JKOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPY KaroIIel cpebl (TipeieNibHas JOMyCTHMasi KOHLIEHTPAIIKs BEIECTB, Jlajee —
ITJ1IK). Postb XuMu# B peIeHUH SKOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHrue o0pa3ioB MaTepHalioB (CTEKIIO, CIIJIaBbl METAILIIOB, TOJIMMEPHBIE MAaTEPUAIIHI).
Meswcnpeomemnnie ceasu

Peanuzanus MmexXnpeIMETHBIX CBSI3€H MPU M3YYECHUU XUMHUH B 9 Kilacce OCyIIECTBIISIETCS Yepes
HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHM, SBISIOLIUXCS CUCTEMHBIMU
JUISL OTJICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61ure ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3, CHHTES,
KJIacCU(pUKaIus, TePUOINIHOCTh, HAOTIOACHHNE, SKCIIEPUMEHT, MOJISTUPOBAHKE, U3MEPEHHE, MOJIETb,
SIBJICHHUE, TTAPHUKOBBIN 3(P(EKT, TEXHOIOTUS, MATEPUAIIBI.

duzuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIU, ©30TOIIbI, PaIUOAKTUBHOCTb,
MOJIEKYJIa, JICKTPUICCKHUH 3apsil, TPOBOJIHUKH, TTOTYTIPOBOIHUKH, UICKTPUKH, POTOIIEMEHT, BEIIECTBO,
TENO0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJIINYECKasi penéTka,
CIUIaBbl, (PU3NYECKUE BEJIUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3bI,
Connre.

buonorus: porocunres, npixanue, 6nochepa, SIKOCUCTEMA, MUHEPATBLHBIEC YI00PEHUS, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE MTOPOIBI, TIOJIE3HBIE UCKOMIAEMbIe, TOIUIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATbHI

JInuHOCTHBIE pe3yibTaThbl OCBOCHHS MPOTrpaMMbl OCHOBHOTO 00I1Iero 00pa30BaHUs JOCTUTAIOTCS B XOJI€
00y4eHHUsl XUMHH B €JUHCTBE Y4eOHOM U BOCIIMTATEIHHON JAESITEbHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMU POCCUMCKMMHU COLMOKYIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHATHIMU
B 00IIIeCTBE MpaBUIaMH U HOPMaMU TIOBEJIEHUS ¥ CIIOCOOCTBYIOT MPOIleccaM CaMOTO3HAHHUS, CAMOPA3BUTHUS
U COIMATIN3aMU 00yYaroInXCs.

JIMYHOCTHBIE pe3yIbTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCSl PYKOBOJCTBOBATHCS CUCTEMOM
IO3UTHUBHBIX IICHHOCTHBLIX OpI/IeHTaHI/Iﬁ " paClIMPEHUC OIIbITA ACATCIbHOCTHU Ha ee OCHOBE, B TOM 4YHCJIC B
qacTu:

1) naTpuoTHYeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY HacleHIo,
NOHUMAaHMS 3HAYEHUSI XUMUYECKON HAyKH B KHU3HU COBPEMEHHOT'0 00IIeCTBa, CIIOCOOHOCTH BIIaJIeTh
JIOCTOBEPHOMN MH(pOpMAIMEH 0 MepeOBhIX TOCTHKEHHUSIX U OTKPBITHSIX MUPOBOI M OTE€UECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MPEACTABJICHHA O COUMAJIBHBIX HOpMax M MnpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHHMKaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO IOJIE3HON, YUEOHOUCCIIEI0BATENbCKOM, TBOPUECKON U
JIpYTUX BUAaX AESTeIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHON JESATEbHOCTH MIPH BBIITOJIHEHUU
y4eOHBIX, T03HABATEIbHBIX 33/1a4, BHIMOJIHEHUH XUMUYECKUX IKCTIEPUMEHTOB, CO3/1aHUN YUEOHBIX
IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOIIU B MPOLIECCE ITON YUeOHOM! eATeIbHOCTH,
TOTOBHOCTH OLIEHHWBATh CBOE MOBEACHHUE U TOCTYIKU CBOMX TOBAPUIIIEH C TIO3UIIMHM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHHUS:

MHPOBO33PCHUYCCKUC NMPECACTABIICHUA O BCIUICCTBE U XUMHYECKOH pC€aKkuun, COOTBETCTBYIOIIUC
COBPEMCHHOMY YPOBHIO Pa3BUTHUA HAYKU U COCTABIAIOIIUEC OCHOBY IJId TIOHUMAHUA CYIIHOCTH HayLIHOI\/JI
KapTHUHBI MUPA, IPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI, B3aUMOCBS3IX
YyeJoBeKa C MPUPOIHON CPEIoi, O pOIU XMMHUHU B TO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTUBBI, HAIIPABJIEHHBIE HA MTOJYyYEHUE HOBBIX 3HAHUN MO0 XUMHUHU, HEOOXOAUMBIE IS
00BsicHEeHHS HAOII0aeMbIX MPOLIECCOB U SIBICHUH, TTO3HABATEIbHON, HMH(OPMAIIMOHHOMN M YUTATENBCKOMN
KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOATEIBHOM PabOThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM
JTUTEPATYPOid, JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMU WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTepec K 00YUYEeHHUIO U MTO3HAHUIO, JIF0003HATENbHOCTh, FTOTOBHOCTh U CIIOCOOHOCTH K CaM000pa30oBaHMUIo,
MPOEKTHOM M UCCIIE0BATEIBCKON AEITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS
o0ydeHus B JaJIbHEHIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH ’KM3HH, OTBETCTBEHHOT'O OTHOILEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 37J0POBBI
00pa3 ’KH3HU, 0OCO3HAHME MOCIEACTBUI U HEMPUATHE BPEAHBIX MPHUBBIYEK (YIIOTPEOICHUS aIKOTOJIs,
HAPKOTUKOB, KyPEHUsI), HECOOXOAUMOCTH COOJIIOICHUS TIPaBHII O€30MIACHOCTH P OOpAIICHUN C
XMMUYECKUMU BEILIECTBAMHU B OBITY U peaJbHOM JKU3HHU;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpEC K MPAKTUIECKOMY M3yUEHUIO podeccuii U Tpyna pa3IudHOro poja, yBaKEHHUE K TPYLy U
pe3ylibTaTaM TPYI0BOM JESTEIIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN 110
XUMHH, OCO3HAHHBII BBIOOp MHAWBUYabHON TPACKTOPUH MPOJOILKEHUS 00pa30BaHUs ¢ yUETOM



JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIETIHOM
poeCCHOHATILHOM AEATENHHOCTUA U PA3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh aJJalITUPOBATHCS B
pohecCHOHATLHOM cpelie;

6) 3K0J10rMYeCcKOro BOCIUTAHMSI:

9KOJIOTHYECKH 11eJIECO00pa3HOEe OTHOIIEHUE K MMPUPO/IE KaK UCTOUYHUKY KU3HHU Ha 3eMJie, OCHOBE €&
CYILIECTBOBaHMsI, IOHUMAaHKE LIEHHOCTHU 3/I0POBOTO 1 0€30MacHOro o0pas3a >KM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MUECKOMY U NMICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
MpaBmII OE30MACHOTO MOBEICHUS MPU PabOTEe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIHUSX, YTPOXKAIOIIUX 30POBBIO
U KU3HU JTI0JICH;

CITOCOOHOCTH IPUMEHSThH 3HAHMSI, MOJTydaeMble IPU U3yUYCHUNU XUMUH, TSl pEIICHUS 3a/1a4, CBA3aHHBIX C
OKpPY’KaroIe! PUPOIHOM CPEIOH, AJIs MOBBILICHUS YPOBHS 9KOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUS
r7100aJIbHOTO XapaKTepa 3KOJOTHUYECKUX MPOo0ieM U MyTel UX peleHusl HOCPEeICTBOM METOJ0B XUMUH,
9KOJIOTHYECKOTO MBIIICHUS, YMEHHUSI PYKOBOJICTBOBATHCSI UM B TTO3HABATEIILHON, KOMMYHUKATHBHOUN 1
COIIMAJIbHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BHIICISIIOT 3HAYUMEBIE 17151 (POPMUPOBAHUS MUPOBO33PEHUS
oOmieHayYHbIe IOHATHUS (3aKOH, TEOpHUs, TPUHIIUIIL, TUIIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U
JIPYTOE€.), KOTOPHIE UCTIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEAMETaX U MO3BOJISIOT Ha OCHOBE
3HAHUH U3 ITHX PEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHON HAYYHOW KapTUHE MHpPA, U
yHHUBEpcaJbHbIe yueOHbIe AeWCTBUSA (T03HABATENbHbIE, KOMMYHHUKATHUBHbBIE, PETYJISTUBHBIE), KOTOPHIE
obecreunBarOT (HOPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEILHOMY TIAHUPOBAHUIO U OCYIIIECTBIICHUIO
y4eOHOI NesTeNbHOCTH.

Ilo3naBaTeibHBIC YHHBeEPCAIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBbie Jiornyeckune 1eMCTBUA:

YMEHUS UCTIONB30BATh MPUEMBI JIOTHUECKOTO MBILUICHUS TP OCBOCHUU 3HAHUI: PaCKPBIBATh CMBICI
XUMUYECKUX TTOHSATUH (BBIICISATH UX XapaKTepHbIC MPU3HAKH, YCTAaHABINBATH B3aUMOCBS3h C APYTUMHU
MOHSITUSIMH ), KICTIOJTB30BATh IMOHATHS JIJIs1 OOBSICHCHHS OT/ICTBHBIX ()aKTOB W SIBIICHUH, BEIOUPATH OCHOBAHUS
U KPUTEPUH 175 Kiaccu(PpUKaIMi XUMUYECKUX BEIIECTB U XUMHUECKUX peaKlUi, yCTaHaBINBaTh MPUUHMHHO-
CJICZICTBEHHBIC CBSI3M MEXKTy O0BEKTaMU U3yUCHHUS, CTPOUTH JIOTHUECKHUE PACCYKACHUS (MHIYKTHBHBIC,
JeAyKTUBHBIE, 110 AaHAJIOTUH ), IENIaTh BBIBOJIBI U 3aKIIFOUEHUS;

yMEHHE MPUMEHSTH B Mpoliecce MO3HAHUS MOHATHS (MPEAMETHBIE U METalpeIMETHbBIE), CHMBOIMYECKHE
(3HAKOBBIC) MOJICIH, UCTIONB3YEMBIC B XMMHH, TPEOOPA30BHIBAThH IIIUPOKO MPUMEHSIEMBIE B XUMUHU
MOJIeJIbHBIC TIPEJICTABICHUS — XUMUYECKHI 3HAK (CMMBOJ dJIEMEHTA), XUMUYecKasi (hOpMyJia U ypaBHEHHE
XUMUYECKON Peakiliy — MpU PEIICHUH YU4eOHO-TTI03HABATENbHBIX 33/1a4, C YIETOM STUX MOJIETBHBIX
MIPE/ICTABJICHUM BBISIBIISTH M XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKH U3y4aeMbIX OOBEKTOB —
XUMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLIU, BBISBIATH 00IIME 3aKOHOMEPHOCTH, TPUYUHHO-
CJICICTBEHHBIC CBSI3U U MMPOTHBOPEUHS B U3yUaEMBIX MPOIECCAX U SBICHHSIX.

Ba3oBbIe ncciaenoBareabcKHe AeliCTBUSA:

YMEHHUE UCIOJIb30BaTh MTOCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHHUS, a TAK)KE B KAUECTBE
OCHOBHI JIJIs1 pOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYKICHUM;
MPUOOpPETEHHE OMBITA O MJIAHUPOBAHUIO, OPTAaHU3AIIUN U TIPOBEACHUIO YICHUYECKUX IKCTIEPUMEHTOB,
yYMEHHE Ha0JIFOIaTh 32 XOJIOM ITPOIIecca, CAMOCTOSATEIHFHO IPOTHO3UPOBATH €T0 Pe3yJIbTaT, POPMYITHPOBATH
00001IeHNS ¥ BBIBOBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICOBAHUS, COCTABIISATH OTYET O
MpoJIeJIaHHOM padoTe.

PabGora ¢ undopmanmeii:



yYMEHHE BBIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH()OPMAIMIO pa3IMYHBIX BUJOB U (GOPM
IIPEJICTaBJICHUS, MTOJy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (Hay4YHO-IOIYJISIpHAs JIUTEpaTypa XUMHUUYECKOTO
coJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTEepHETa), KpUTUIECKH OIIEHUBATh MPOTHBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuio;

yMEHHE NPUMEHSTh pa3INdHble METO/bI U 3aIPOCHI ITPH MOMCKE M 0TOOpe HHOpMaLUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX /ISl BHIIOJIHEHUS Y4eOHBIX U IO3HABATENIbHBIX 3a/1a4
OIpeIeIEHHOTO THIA, IPUOOPETEHHE OMbITAa B 00JIACTH UCIOIb30BAHUS NHPOPMALIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHUI, OBJIa/IEHUE KYJIbTYpOH aKTUBHOTO UCIIOJIb30BAHUS Pa3IMUHBIX IOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BEIOMPATh ONTUMANIbHYIO (popMy MpescTaBIeHHs HHPOpMAIUU U
WITIOCTPUPOBATD PEIIaeMble 33/1a4i HECTIOKHBIMHI CXeMaMH, THarpaMMamMu, JpyrumMu popmamu rpaduku u
UX KOMOHWHAIIUSAMU;

YMEHHUE HCII0JIb30BaTh U aHAJIM3UPOBATh B Ipoliecce ydeOHON U UCCIIE0BATENIbCKOM e TeTbHOCTH
MH(GOPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOT0 XO35SHCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpYKaroIlel IPUPOIHON CPEbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHHUS 33/1aBaTh BOMPOCHI (B X0/ Muanora u (i) TUCKYCCUH) MO CYIIECTBY 00CYKIaEMOU TEMBI,
(bopMyIMpOBaTH CBOU MPEATIOKEHNUS OTHOCUTENILHO BBIMIOJIHEHUS MPEII0KEHHON 3a/1auu;

YMEHHUSI IPEACTABIAT NOJyUEHHbIE PE3YJIbTaThl IO3HABATENIbHOM 1E€ATEIbHOCTH B YCTHBIX M TUCbMEHHBIX
TEKCTax; JIe]aTh MIPE3EHTAIUIO PE3YIbTATOB BHIMOIHEHHUSI XUMHUYECKOT 0 SKCIIEpUMEHTa (J1abopaTOpHOIO
OTIBITA, TAOOPATOPHOU pabOTHI MO MUCCIICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

yMEHHSI y4eOHOT0 COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHOMN U HCCIIE10BaTEIbCKON
JeSITeIbHOCTH MIPU PELICHUH BO3HUKAIOIUX MPoOIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTrTIACOBAHUS
no3unui (00cykaeHns, 0OOMEH MHEHUSIMH, «MO3TOBbIE IUTYPMbI», KOOPJUHALIUS COBMECTHBIX ACHCTBHIH,
OTpeieIeHUue KPUTEPUEB 110 OLICHKE KaueCTBa BHIMOJIHEHHON pabOTHI U IpyTHe).

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiiCTBUA:

YMEHHE CaMOCTOSTENIBHO ONPEAEIATH LIeNU AESITEIbHOCTH, INIAHUPOBATh, OCYILIECTBISATH, KOHTPOJIUPOBATh U
IIpU HEOOXOIUMOCTH KOPPEKTUPOBAThH CBOIO JAESITENBbHOCTD, BEIOUpaTh Hanbosee 3PPEKTUBHBIE CITOCOOBI
peleHns y4eOHbIX U M03HABaTEIbHbIX 3aJjad, CAMOCTOSITENbHO COCTABIATh UM KOPPEKTHPOBATH
MPEJI0KEHHBIN aITOPUTM JIEUCTBUI MPHU BHIMOIHEHUN 3a/laHUl C Y4ETOM MOIYUYEHHs] HOBBIX 3HaHUN 00
U3y4aeMbIX 0OBEKTaX — BEIIECTBaX U PeakIUsIX, OEHUBATh COOTBETCTBHE MOJYUYECHHOTO pe3yibTaTa
3asBJICHHOM LI€JIM, YMEHHME UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMble B YCIIOBUU 3aJaHUM.
IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX Pe3yJIbTaTOB MO0 OCBOSHHIO 00S3aTEIBHOTO CO/IEPKAaHMs, YCTAHOBICHHOTO TaHHOMN
denepanbHON paboUeii MporpaMMoOi, BEIICSIOT: OCBOSHHBIC 00YJAOIIUMUCS HAyYHBIC 3HAHUS, YMECHUS U
CHOCOOBI ACHUCTBUH, ciennduyeckre i IpeAMETHON 00IacTH « XUMUSD», BUIBI IEATEILHOCTH 110
MOJIyYEHHIO HOBOT'O 3HAHMUS, €r0 HHTEPIPETAlUU, IPEOOPa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUeOHBIX
Y HOBBIX CUTYaIIUsX.

K koniy o0yueHus B 8 kJj1acce npeMeTHbIe Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh
c(OPMHPOBAHHOCTD Y 00yUarOIINUXCS YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHIA: aTOM, MOJIEKYJIa, XUMUYECKUH AJIEMEHT,
IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPO/IHASL U HEOJHOPO IHAS ), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBast
JI0JI1 XUMHYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHUJI, KUCIIOTA, OCHOBaHHE, COJIb,
AJIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCICHHS, XUMUYECKasl peakLus, KIacCU(pPUKALUs PeakLuii: peakuu
COEJIMHEHMS], peaKLMU PA3JIOKEeHUS, PEaKIH 3aMeIlIeHNUs], PeaKIIM1 0OMEHa, 3K30- U SHAOTEPMUYECKUE
peakuuu, TeroBoi A3GEeKT peakiyy, SAPO aToMa, NEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTallb, paanyc



aToMa, XUMUYECKasl CBs3b, MOJSPHAs U HEMOJsIpHAsi KOBAJICHTHAs CBSI3b, HIOHHAs CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi A0JIs1 BEIleCTBA (MPOLIEHTHAs! KOHLEHTPAIUs) B paCTBOPE;

o WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUUECKUX MOHATUM U IPUMEHSATH 3TU MTOHSATHUS TIPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;

o HCIIOJTH30BATh XUMUYECKYIO CUMBOJIMKY JIJIsI COCTABIICHUS (POPMYIT BEIIECTB M YPaBHEHUI
XUMUYECKUX PEAKIUN;

o OTIpE/IeTISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHHUSAX, CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHATIC)KHOCTh BEIIECTB K ONPEICIEHHOMY KIIACCY COeIUHEHUI
o opmyrnam, BUJI XUMUYECKOH CBSI3U (KOBAJIEHTHAS! M HOHHAS) B HEOPTAaHHYECKUX COCTUHEHUSIX;

. packpsiBaTh cMbIci [lepuoanueckoro 3akona /. 1. MenneneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT UX MOJI0keHUd B [leproanueckoit
CHUCTEME, 3aKOHOB COXPAHEHMSI MAcCChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS,
3aKOHa ABOTAIpO;

o OTKCHIBATh U XapaKTepU30BaTh Ta0IHuHyt0 hopMy [lepuonndyeckoii CHCTEMBI XUMHUYECKUX
AIIEMEHTOB: Pa3Nuy4aTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u «mobouyHas noarpymnmna (b-rpymma)y,
MaJible ¥ OOJIBIIHNE MePUOIbI, COOTHOCUTH 0003HAYECHHUS, KOTOpPBIe UMeIoTCs B Tabmute «[leproanueckas
cucreMa xumMudeckux 3nemeHToB /. 1. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sijipa, 00IIee YNCIIO JIEKTPOHOB U PaCIpe/leIeHUe Ux 1o
AJIEKTPOHHBIM CIIOSIM);

o KJIaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUUECKHE BEIIeCTBA, XUMUYECKHE pPEeaKluu
(10 4KCITy M COCTaBY YUYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIIOBOMY 3D (EKTy);

o XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XUMHUECKHE CBOICTBA BEIIECTB PA3INYHBIX KJIACCOB,
MOATBEPIKasi ONUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMHUUECKUX PEaAKIIHil;
o MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTAaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPALIEHUIN B PA3IUYHBIX YCIOBUSX;

o BBIYMCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO JOJIIO
XMUMHYECKOTO 3JIEMEHTa 10 (PopMyJie COeANHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl 110 YPAaBHEHUIO XUMUYECKOUW pEaKInu;

o MPUMEHSTh OCHOBHBIE ONEPAIIMKN MBICIUTEIBHON NEATEIbHOCTH — AHAJIN3 U CUHTE3, CPABHEHUE,
0000111eHIe, CUCTEMATH3AIIHNIO, KITacCU(DUKAIIHIO, BHISBICHUE MPUIHMHHO-CIIEICTBEHHBIX CBSI3EH — IS
M3Y4YEHUs CBOWCTB BEIIECTB M XUMUUYECKHUX PEAKIIUN, €CTECTBEHHO-HAYYHbIE METOAbI TO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peaTbHBIN M MBICIICHHBIN );

o CJIeIOBATh MPaBUJIaM IOJIb30BAHUS XUMHUECKOH MOCy10i 1 1abopaToOpHEIM 000pyI0BaHUEM, a
TaKKe MpaBUjiaM 0OpaIeHus C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMH TI0 BBITTOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB MO MOJTYYESHUIO U COOMPAaHHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA U
KHCJIOPO/1a), IPUTOTOBIEHUIO PACTBOPOB C ONpeAEIEHHON MacCOBOM A0 pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATH U TPOBOJAUTH XMMUYECKUE SIKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIETOYEH U KUCIIOT C
MOMOIIIbI0 UHAUKATOPOB (JIakMyc, heHoNn(pTaNeuH, METHIIOPAHXK U IPYTHE).

K koH1y o0y4yenus B 9 kijiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpPMHPOBAHHOCTh Y 00yUaIOIINUXCS YMEHUH:

o PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUIN IIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, IIPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCT,
CTCTICHb OKUCJICHHSI, XUMUYCCKasl peakivsi, XUMUIECKas CBA3b, TETUIOBOH d(p(PeKT peakinu, MoIb,
MOJIIpHBIA 00BEM, PACTBOP, SIEKTPOIUTHI, HEIJEKTPOIUTHI, SJEKTPOIUTHYECKAS AUCCOLUALIMS, PEaKIIUU
HMOHHOTO 0OMEHa, KaTalln3aTop, XUMUYECKOE paBHOBECHE, 0OpaTUMbIEe U HEOOpaTUMBIE PEaKIiH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINHN, OKUCIUTEIb, BOCCTAHOBUTEINb, OKHCIIEHUE U BOCCTAHOBJICHUE,



aJUIOTpONHUs, aM(pOTEPHOCTh, XUMHUYECKast CBA3b (KOBAJICHTHAs, HOHHASI, METAJUINYECKast), KpUCTAJUINYECKas
pemeTKa, KOppO3Hsi METAILIIOB, CIUIABBI, CKOPOCTh XUMHUYECKON PEaKLIUH, IPEAEIIBHO JOITYCTUMAs
koHueHTpauus I1/IK Bemecrsa;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUHN U IPUMEHSATH 3TU NOHATHUSA IIPU
ONMCAHUM BEIIECTB U UX MPEBPALLECHNN;

b HCIOJIb30BaTh XUMHUYCCKYIO CUMBOJIMKY JISI COCTABJICHUS (I)OpMy.]'I BCIICCTB U ypaBHeHPII’I
XUMHNYCCKHUX peaKHHﬁ;
d OMpeaAcCIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB B COCAUHCHUAX

Pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTH BEIIECTB K ONMPEACIEHHOMY KJIacCy COeMHEHU 1Mo GpopMyaM, BU]
XUMHYECKOH CBSI3U (KOBAJICHTHASI, MOHHAS, METAJUTMYECKAasi) B HEOPTaHMYECKUX COSAMHEHUSX, 3aps]] HOHA
10 XMMUYECKOI (opmyIie, XapakTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTaHUUECKUX COCTMHEHUH, TUTT
KPUCTAJUTMUECKON PEeMIETKH KOHKPETHOTO BEIIECTBA;

o packpsiBaTh cMbich [lepuoanueckoro 3akona /. . MenneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHUE: OTMHCHIBATh M XapakTepru3oBaTh Tabmuunyto hopmy [leproanueckoit cucTeMbl XUMHYECKHX
AIIEMEHTOB: Pa3Nuy4aTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u «mobouyHas noarpymnmna (b-rpymma)y,
MaJible ¥ OOJIBIINE TIEPUO/IbI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UIMEIOTCS B IIEPHOAMYECKON Tabnuie, ¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apdn sijipa, olriee
YHCIIO AJIEKTPOHOB U PACTIpe/IeTICHNE MX TI0 JIEKTPOHHBIM CJI0SIM), O0BSICHATH 00IINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB 3JIEMEHTOB U MX COEJAMHEHHH B Mpe/iesiaX MaJbIX TIEPHUO/IOB U TIIaBHBIX OATPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

o KJIaccu(UIIMPOBATh XUMUIECKHE DIIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMUUECKUE PEaKIIH
(110 4KCIy M COCTaBY YYacTBYIOIIUX B PEAKIMHU BEIIECTB, MO TEIUIOBOMY (D (EKTy, 0 M3BMEHEHUIO CTeNeHeH
OKHCJICHUSI XUMHUYECKUX DJIEMEHTOB);

. XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CIICIUPHUECKIE XUMHUUYECKHE CBOMCTBA POCTHIX U
CJIOHBIX BEIIIECTB, MOATBEPIKIAs ONMUCAHKE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

o COCTABIISATh YPABHEHUS JICKTPOIUTHYECKON AUCCOLMAIMN KHUCIIOT, MIETI0YEH U COJIeH, TOJIHBIE U
COKpaIEHHbIE YPAaBHEHUS PEeaKIMii HOHHOTO 0OMEeHa, ypaBHEHHS peaklnid, TOATBEPKIA0IINX
CYIIIECTBOBaHHE TEHETHUYECKOW CBS3H MEX/y BEIIECTBAMH PA3IMIHBIX KIIACCOB;

o PacKpbIBaTh CYIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUi OCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OallaHCca 3TUX PeaKlInid;

. MIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX CTPOEHHSI, BOSMOXXHOCTH MTPOTEKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IUYHBIX YCIOBHSIX;

. BBIUHCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELLIECTB, MACCOBYIO JIOJIIO
XMUMHYECKOTO 3JIEMEHTa 10 (PopMyJie COeAMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOINUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOW peaKkIuy;

o coOJII0AaTh MpaBHJIa MOJIB30BaHUS XUMUYECKOM MOCY 101 1 1a00paTOpHBIM 000pYJOBaHUEM, a
TaKKe MpaBuiia OOpaIEHHs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIUSMU TIO BBHITIOTHEHUIO
71a060PaTOPHBIX XMMHUECKUX OIBITOB IO MOJIYYEHHUIO U COOUPaHHIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa 1
YIJIEKUCIIOTO Tasa);

o MIPOBOJIUTH PEAKIINH, ITOATBEPKIAIOIINE KaUeCTBEHHBIH COCTaB Pa3IMUHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHII-, OPOMHUI-, HOIU-, KapOoHaT-, hocdaT-, CHIHKaT-, Cyabgart-,
THPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS ¥ MOHBI U3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

. MIPUMEHSTh OCHOBHBIE OTIEPAITIH MBICITUTEIBHOHN EATEHOCTH — aHAJIM3 U CUHTE3, CPaBHEHHE,
0000111eHIe, CUCTEMATH3AIUIO, BRISIBICHUE IPUYNHHO-CIIECTBEHHBIX CBSI3EH — JIsl U3Yy4YEHHs CBOWICTB



BEIIECTB M XUMUYECKHX PEaKLUii, eCTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS — HAONI0/IeHHE, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (pPeasbHbIM U MBICIEHHBIN).
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8 KUIACC

KoanuecTBo yacoB

dnexTpoHHbIe (ITU(PPOBHIE)

HaumenoBaHnue pa3aejgoB U TEM NMPOrpamMmabl KOHTPOJ‘[LHLIC HpaKanecKMe
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKUE MIOHATHSA
XuMUs — BakHas 00JIaCTh €CTECTBO3HAHUS H bub6mmoreka IJOK
1.1 . 5 2
MIPaKTUUYECKON JEATETbHOCTH YEI0BEKa https://m.edsoo.ru/7f41837¢
Bbubmuoreka LIOK
1.2 B 15 1
CIUECTBA | XMMITIECKHE pearitn https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Paznen 2. Baxneiimne npeacraBuTe/ii HEOPraHMYEeCKUX BelleCTB
bub6mmoreka IJOK
2.1 Boszayx. Kucnopoa. Ilonsitue 06 oxcugax 6 hitps:/m.cdsoo.ru/7f41837¢
Bbubmuoreka LIOK
2.2 B 1 8 1
OMIOPOLLIOIATHE O KHCIIOTAX M COIAX https://m.edsoo.ru/7f41837¢
but6mmoreka [JOK
2.3 Boga. PactBopsr. [lonsiTHE 006 OCHOBaHUSX 5 1 1 hitps://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COSTUHEHUM 11 1 1 bubmmorexa [{OK
' P A https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pa3nen 3. Ilepuoanyeckuii 3axon u [lepuogudeckas cucrema xuMmuueckux 31emeHToB 1. U. MenaeneeBa. CTpoeHue aToMOB. XHUMHUYECKAs CBS3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE peakuuu

Ilepuonnueckuii 3axoH u [lepuonnueckas

Bbubauoreka LIOK

31 ;:[/I:}TIZZ?;EZH(‘Z{:;E:E;;ZZI:;;OB A1 7 https://m.edsoo.ru/7f41837¢
319 Xumuaeckast cBs3b. OKHUCIUTENBHO- 2 | bubnuoreka IJOK
BOCCTaHOBHUTEJIbHBIC PEAKIIUH https://m.edsoo.ru/7f41837¢
Wroro no pazneny 15 Bbubnunoreka LJOK
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9 KJIACC

KoaunyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesoB U TeM NPOrpaMMbl (posrie)
/i pa3n porp Beero Kontpoasnbie | IlpakTudecku 06pazoBaTeIbHbIe
padoTsl e padoTsI pecypeb
Pasnea 1. BeniecTBO M XUMHYECKHE PeaKINU
11 IloBTOpeHue u yriayOienne 3HaHUH OCHOBHBIX pa3zeioB Kypca 8 5 1 bu6mmotexa [IOK
) KJjlacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMUICCKUX PEAKITHA 4 buGimorexa LHOK
' P peakt https://m.edsoo.ru/7f41a636
13 DIEeKTPOIUTHICCKAS JUCCOMUANS. XUMUIECKHE PEAKITUHU B ] 1 1 bu6nuoreka [JOK
) pacTBopax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paspnen 2. Hemeranibl U X coelMHEHUS
21 OO0m1as XxapakTepUCTHKa XMMUYECKUX dJIeMeHTOB VIIA-rpynmsbl. 4 | Bubmuorexa LJOK
' l"amorens! https://m.edsoo.ru/7f41a636
29 OO01mas XxapakTepUCTHKa XUMHUECKUX 1eMeHToB VIA-rpymmsl. Cepa 6 bubnuoreka [JOK
) U €€ COeTUHEHUSI https://m.edsoo.ru/7f41a636
23 OO0m1as xapaKTepUCTHKAa XUMHUUECKUX 3JIEMEHTOB VA-rpymniisl. A30T, 7 1 Bubmuorexa LJOK
) docdop u ux coearHEHUS https://m.edsoo.ru/7f41a636
24 OO01mas XapakKTepUCTHKa XUMHUECKUX AIEMEHTOB [V A-TpyIibL. ] 1 ) Bbubnuorexa [{OK
) Yriepoa v KpeMHUH U UX COCTHHECHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Pa3nea 3. MeTa/uibl M MX cOeIMHEHNSA
N Bbubnuoreka [JOK
3.1 Obmue cBofcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. Bubnuoreka [JOK
32 Baxkneiniie MeTaibl M UX COeIUHESHUS 16 1 2 https://m.edsoo.ru/7f412636
Wroro no pazneny 20
Pa3nea 4. Xumus u okpyskawmas cpeaa
4.1 BemectBa u MaTepuaiibl B )KU3HU YEJIOBEKA 3 bubmunorexa [IOK
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p 3 bu6nuoreka [IOK
C3CPBHOC BPCM https://m.edsoo.ru/7f41a636
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1Sd YYUEHUKA

1.Pym3utuc I'.E. Xumus: 8 ki.: yuel. ansa obmeobpazosat. Yupexnaenuit / [.E. Pynsurtuc, ®@.I. OenpamaHn.
— M.: IIpocBemienue.

2.XuMus: 8 KIL.: QJIEKTPOHHOE TPUIIOKEHUE K YUCOHHUKY.

3.Pymsutuc I'.E. Xumus: 9 kin.: yue6. mist obmeobpaszosat. Yupexaenuit / I'.E. Pymsuruc, ®.I'. ®enpaman.
— M.: IIpocselenue.

4. Xumus: 9 KJ1.: 2JIEKTPOHHOE TPUIIOKCHHE K YUSOHUKY.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. 'apa H.H. Xumust: 3agauavk ¢ «momontaukom»: 8-9 kimacceel / H.H. I'apa. — M.: [IpocBemenue.

2Tl'apa H.H. Xumwus. PaGoume nporpammbl. Ilpenmernas nuuusi ydeOHukoB I.E. Pymsutuca, @.I.
®enpamana. 8-9 kmaccel/ H.H. I'apa. — M.: [IpocBemienue.

3.Pagenxuit A.M. Xumusi: aunaktuyeckuit matepuan: 8-9 k. / A.M. Panenkuii. — M.: IIpocBerienue.
4.TI'apa H.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.: [Ipocsernienue.

5.I'apa H.H. Xumus. Ypoku: 9 xi. / H.H. T'apa. — M.: IIpocBenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

1. http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/
http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
http://ximozal.ucoz.ru/_1d/12/1241___4 .pdf

. http:/fictionbook.ru/author/georgiyi isaakovich lerner/
biologiya_polniyyi_spravochnik dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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