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HOACHUTEJBHAS 3AIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O O0OIIEr0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npenacraBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHON
pabodyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPETNOJaBaHUs yueOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo XuMuu JIa€T MpPEACTAaBICHHE O IENsAX, OOImIel crpareruu OOy4YeHHS,
BOCIIUTAHMUSI W Pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeAeseT KOIUYeCTBEHHbIE
M KayeCTBEHHBIE XAapPaKTEPUCTUKH COJAECpP)KAHMS, PEKOMEHIYEMYIO IOCIEA0BAaTEeIbHOCTh
U3YYEHUS XUMUHU C YUYETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JOTHKU y4eOHOIrO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00y4aromuxcsi, OnpeaessieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuy TpeOOBaHUHN K pPe3yJbTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHsI XUMHH
HAa YypOBHE LeJeil W3ydYeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TTO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaloIIerocs 0 OCBOCHUIO Y4EOHOTO CO/IepIKaHUSL.

3HaHME XUMUU CIIY>)KUT OCHOBOH sl JOPMHUPOBAHUSI MUPOBO33PEHUS 00YyUaroIIerocs, ero
MPEJICTABICHUI O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTAaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 BOJIIOLMU BEIIECTB B MPHUPOJIE, O MYTSIX
pemieHuss TH00aNbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJIsi caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el 1 (yHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HAaBBIKOB HMX  CAMOCTOSITENIbHOM  y4eOHOW  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak M B
npohecCHOHALHON IS TEIILHOCTH;

3HAKOMUT CO CHEUM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAarioM B ()OPMUPOBAHUN
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIINXCs;

CrocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K TPHUPOZAE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
00yJaromuxcs.

JlanHble HampaBieHUS B OOyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COmepKaHus
yu4eOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TIENAarorMueckKd aJalnTHPOBAHHBIM OTPAKCHHEM
0a30BOI HAyKW XMMUU Ha ONPECIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO O0ILEro 00Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XWMUH, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TTOHSITHI OPraHMYeCKON XUMHUH.

CrtpykTypa coaepaHHs MPOrpaMMbl IO XUMHH c(popMHpOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMIY [OCJIEI0BATEILHOTO Pa3BUTHs 3HAHWM HA OCHOBE
TEOPETUUYECKHUX MPEICTABICHUIM PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— [lepuonuueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BEIIECTB B pAaCTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPHYECKH TOJYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JApPYromy,
BBINOJIHAS (DYHKIMU OOBSICHEHUS U NPOTHO3UPOBAHUS CBOWMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJTYyYEHHS H3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XHMHYECKOW COCTaBJISIIOIIEH HAydyHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
[IEHHOCTHOTO OTHOUICHHUSI K HAYYHOMY 3HAHHIO ¥ METOJaM IO3HaHUs B Hayke. M3yueHne xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEIAMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjaccy.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YEJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUECKUX 3HAHUNH — BaXHEUIIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAayKd, B
MPHUOOIICHNN K HAyYHBIM METO/aM MMO3HAHUS MTPU U3yYCHUH BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
GbopMUPOBAaHUM U PA3BUTHUH I[O3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATEILHOM U yueOHO-MCCIIEIOBATEIbCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII 0€3011acHOTO
oOpallieHus ¢ BelIeCTBaMU B TOBCETHEBHOM KU3HH.

[Ipu u3ydeHHH XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpey Takue IeH, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JMYHOCTH, TOTOBOH K CaM0OOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAyYHBIM  METO/JaM  IO3HAHMA,
(GbOpMHUPYIONTUM MOTUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEH K XMMUH,

— obecrieueHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYarOIIMMUCS OIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUA U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE JUUIs Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
qrciae YMEHHH OOBACHATh M OLCHHMBATH SIBJICHUS OKPY)KAIOLIEr0 MHpa, MCIONB3Ys 3HAHHS U
OMbIT, TOJYYEHHbIE MpPU HU3YUYEHUU XHUMUH, NPUMEHATh UX IMpPH pEIIeHHH MpodiieM B
IIOBCEHEBHOM KU3HU U TPYIOBOU NEATEIBHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJOTHYECKH IIeIECOO0PAa3HOr0 MOBEICHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelbl;

— pa3BUTHE MOTHBAIUHU K O0YyYEHUIO, CHOCOOHOCTEHM K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npod WISl ¥ HAMPABICHHOCTH JAIBHEHUIIIETO 00yYeHHUS.

OO1m1ee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B Hezeln), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COIAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHaya/JbHbIe XMMHUYECKHE TOHSATUSA

[Ipenmer xumuu. Poiib XMMUK B KU3HU 4YeJIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckue CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/IaxX MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecH. CTIocoOBI pa3/iesieHUs CMECeH.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThie U clioXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP AaTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsS aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €AHHHUII BemecTBa. PacuéTel mo Gpopmynam XuMUYECKIX COeTUHEHUH.

DuU3NYEeCKue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXPaHEHMSI MACChl BEIECTB. XUMHUYecKkue ypaBHeHUs. Kinaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAaKOMCTBO C XHMHYECKOW TMOCYyI0i, mpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpaieHus ¢ 1abOpaToOpHBIM OOOpYIOBAaHWEM, M3yYeHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE (PU3nUecKuX (TIJIaBJICHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUS BOJAbI) U XUMUYECKUX (TOpEHUE CBEYH,
MIPOKAJTMBAaHNE METHOUM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCIIOTOM) sIBJICHUH, HAOII0IeHHUE
U ONHCAaHWE TMPU3HAKOB TMPOTCKAHHUS XHUMHUYECKUX peakuuid (pa3jioKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (ll), m3ydenme crnoco6oB
pasfeneHus CMeceil: C TOMOINbI0 MarHuTa, (UIBTpPOBaHUE, BBIIAPUBAHHUE, JUCTHIUISALMS,
xpomaTtorpadusi, TMpOBENEHHWE OYMCTKA T[MOBAPEHHON CONMHM, HAONIOACHHE U ONHCAHHE
pPe3yNbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacchl, CO3JaHUE
MoOJIeTIe MOJIEKYJ (IapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3ieMEHT U IPOCTOE BEIIECTBO.
Haxosxnenue kuciopoja B mpupojae, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcunpl. Ilpumenenue xucnopoga. CrmocoObl TONydeHHUs KUCIOpoJda B Jaboparopuu U
IpOoMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — aluIoTporiHas MOAM(UKAIUS
KHCIIOPO/Ia.

TennoBoit >(pdeKkT XUMHUYECKOW peakluv, TEPMOXHMHYECKHE YypaBHEHHS, 3K30- U
SHAOTEPMUYECKHE peaKuu. TOIMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CJIOSI.

Bomopon — »smemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopoga B MPUPOJE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI ofyueHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbl. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE PAacTBOpPbl. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OcCHOBaHUs. Poib pacTBOpPOB B MPUPOIE U B KU3HU
yenoBeka. KpyroBopoT Boasl B Ipupoje. 3arps3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIEC, aM(poTepHBIC) U HeconeoOpasyromue. Homenkiarypa
OKcHA0B. DU3HUECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [loiryueHue okCuaos.



OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PuU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBaHMH. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa kucnoT. Psan akruBHoctu metamioB H. H. bekerosa. [lomyuenue kucior.

Comu. Homenkiarypa coneil. @u3ndeckre U XMMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumMeHm:

KauyeCTBEHHOE OIpeiesieHue CoJepKaHusl KHCIopoia B BO3yXe, MOodydeHue, cooupaHue,
pacro3HaBaHHE W H3YYEHUE CBOMCTB KHCIIOPOJa, HAONIOJICHHE B3aMMOACWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxkapa), O3HAaKOMIIEHUE C
o0pa3llaMyd OKCHJIOB M OINHMCAHWE HMX CBOWCTB, MOJy4Ye€HHE, COOMpaHHE, pPAclO3HABaHUE H
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3ammojeiicTBue Bojopoma ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHKE BHICOMATEPUANIOB), HAOIIOJEHIE 00PA3I[OB BEIIECTB KOJIMYECTBOM
1 Momb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICKCTBHE BOJBl C MeETAUIaMU (HaTpueM W KajbliueM) (BO3MOXKHO HCIIOIh30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, U3ydyeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTtBopom cepHOM KHMCIOTHI, KHMCIOT C METAJUIAMH,
peakuuii HEeUTpanu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «Baxkuelue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanueckasi cucremMa xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKA KJIACCU(PUKALMUN XUMHUYECKUX dyieMeHToB. [loHsTHe o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIe OKCUIBI U THIIPOKCH/IBI.

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtoB [[. H.
MenneneeBa. KoporkomepuoaHas W JMHHONEpUOAHAs ¢opmbl [lepuoanueckoir CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. W3oromsl. OnektpoHbl. CTpoeHHe
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. M. MenneneeBa. XapakTepUCTHMKa XHMHYECKOIO DJIEMEHTa II0 €ro IIOJO0KEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIN U TpakIaHHH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast " HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE — peakiuu.  IIporeccsl
OKHCJIEHUS U BOCCTAaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIECHCTBUE THUAPOKCUAA
[MHKAa C pacTBOpaMu KUCIOT M IEI0Yel, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuy pa3iokKeHHsl, COSTUHEHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXIpeaAMETHBIX CBSI3€d MPU U3YUCHUU XMMHUHU B 8 KJIACCE€ OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaK U TOHSTH,
SIBJISIFOLLUXCSL CACTEMHBIMU JIJIL OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (haKkT, THIOTE3a, TEOpHs, 3aKOH,
aHaNM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEePUOJUYHOCTh,  HAONIONEHUE,  OKCIICPHUMEHT,
MOJIeTUPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIMbI,
PaAMOAaKTUBHOCTb, MOJIEKYNIA, J3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YeCKasi peaKkIus

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMUYecKuX »diemeHtoB [[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBONCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalWs, KalbLUg U HMX COEIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM FJIEMEHTOB B [lepronyueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKON CBsI3U. TUNBI KPUCTALIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEIETKH U BHJA XUMHYECKOU
CBSI3H.

Knaccudpukanuss u HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHbIM KJaccaM HEOPraHMYECKHUX COEIMHEHUH, reHeTHdyecKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peaklui Mo pa3InYHbIM MPHU3HAKaM (10 YHUCIY U COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Mo H3MEHEHHUIO CTETCHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie O CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanu3e. Ilonstue o xumuueckoM paBHOBecuH. DaKTOpPbI, BIMSIONIME HAa CKOPOCTH
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakunu. CocTaBieHUE YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AJIEKTPOHHOIO OaliaHca.

Teopust PAEKTPOIUTUUECKON JUCCOLMAIUU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTH. KaTHoHBI,
AQHUOHBI. MexaHHu3M JAHMCCOIMAllMM BELIECTB C pPA3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccoruanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakiun moHHOro 0OMeHa. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMud Ha HOHBL
[TonsiTE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMIJIGHHE C MOJCNISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakUuu OT BO3JIECUCTBHUS PpPa3IMUHBIX
(bakTOpoB, UCCIIETOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHUCIIOT, MIejoued u cojied (BO3MOXKHO HCIIONb30BAHME BHJIEO MaTEpHANIOB), MPOBEJCHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX NPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIFCNIEHHE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (FOpeHue, peakiuu pa3IokKEeHUs, COCAMHEHUS),
pacno3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWi Ha HOHBI,
pelIeHne SKCIepUMEHTaIbHBIX 3a/1au.

HemeTauibl 4 MX coeJUHEHUSA

OOmast xapakrepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHne U (puU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJlaMM, HEMETaJlIaMH,
miesoyamu).  XjopoBoaopoa. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA, TOJydYCHHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPOa Ha OpraHu3M 4elloBeKa. BaxkHenmue xJopuasl
U UX HaXO0XJCHHE B IPUPO/IE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKHUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue cBoMcTBa. OKCHUIBI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak TpEaCTaBUTENS Kilacca KUCIOT W cruernuduyeckne). XUMHUYECKUE PEaKInu,
Jeallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi CepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ coequHEeHHH B mpupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU Ccepbl (KUCIIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
peOTBPALICHHUS.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHs. A30T, pacnpoCcTpaHeHHE B IMpupoae, (U3NYECKUe Hu
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Coiau aMMOHHUSA, UX (prU3NUYecKre U XUMHUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJIy4YeHHE,
duznueckue W XUMHYECKHE CBOMCTBa (0OmIue Kak TWpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M cOJIed aMMOHMS B KadeCTBE MHHEPaJbHBIX
ynoopenuii. XuMHUECKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHHE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHble MOAUPUKAIII
doctopa, puznyeckne u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEpAJIbHBIX Y100pCHHIA.

OO6mas xapakrtepuctuka djeMeHTOB IVA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe CTENICHH OKUCIEHU. YTIepo], aJIOTPONHbIE MOAU(UKAILIUK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIeCKue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yraepona, Ux (pU3NUYEecCKue U XMMUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJy4YeHHE U TMPUMEHEHHE. DKOJIOTHYECKHe MPOOIeMBI, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢(dekr. YrompHas kuciora u eé
conu, UX (uU3MYEeCKMe M XHUMUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KadecTBeHHas
peakiust Ha  KapOoHaT-uoHbl. Mcmonb3oBaHume — kapOOHaToB B OBITY, MEIHIIMHE,
MPOMBIIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHBIe MOHATUS 00 OPraHMYECKHUX BEILIECTBAX KaK O COCAMHEHHSX YIiepoJa
(MeraH, »TaH, OSTWJEH, alETWICH, STaHOJ, IJHUIEPUH, YKCycHas kuciuota). [Ipupoansie
UCTOYHUKH YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, He(PTh), MPOAYKTH HX MepepadOTKH
(OeH3uH), UX POJb B OBITY ¥ MPOMBIIUICHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJax — M HMX pOJM B KU3HH YelOBeKa. MarepuaabHOE €IHMHCTBO
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢usnueckne M XHMMHUYECKHE CBOMCTBA, MOJNYyYCHHE U TNPUMEHEHHE.
Coenunenuss kpemHusi B mpupome. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (1V) u
KpeMHHEBOH kucaoTe. CUIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkele300eToH. I[Ipobmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaYeCTBCHHBIX PEAKIUi Ha XJIOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIMHEHUI (BO3MOXKHO
UCIIOJIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C 00pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHANiOB), HAOMIOJeHNEe Tpolecca OOyrnuBaHUS — caxapa 1O JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, M3YYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpHOU
KHUCTIOTHI, TIPOBEJCHHE KA4YeCTBEHHOHN peakiuu Ha cyib(paT-HOH W HaONIOJeHUE MpH3HAKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DM3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa M MX COCTUHCHUN
(BO3MO’KHO MCITONIb30BaHKUE BUJICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOICTB aMMHaka, IpPOBEICHUE
KAueCTBCHHBIX peaknuid Ha HWOH amMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YUCHUE MOJENIed KPUCTAUIMYECKHX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aACOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyueHUE, cOOUpaHue, pacro3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO rasza, IPOBEJCHHE KAaueCTBEHHBIX peakiuil Ha kapOoHAT U
CUJIMKAT-UOHBl M HW3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHWE C NPOIyKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHelmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajliibl M X COeIUHEHUS

OO0masi xapakTepUCTHUKAa XHUMHYECKHX OJJIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepronnueckoit cucteMe xumuueckux sneMeHToB 1. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBs3b M METAIMYECKas KpUCTAJUIMYeCKas
peléTKa. DNEKTPOXUMUYECKUN ps HaNpsoKeHW MeTtauioB. Dusznuecknue M XUMHYECKHE
cBoiicTBa MeTaiyioB. OOmue crocoObl MOMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3ur. CIuiaBsl (CTab, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX PUMEHEHHE B OBITY W MIPOMBIILIICHHOCTH.

[llenounbie MeTasuibl: TTookeHUe B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajlblui: mosiokeHwe B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MenneneeBa, CTpoe€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. OU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHus W Kalblus. BaxkHeime coenrnHeHust
KambIus (OKCHUI, TUIPOKCU, coJin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTPaHECHHUS.

AnmoMuHuii: nonoxkenue B Ilepumogmueckoil cucrteme Xumuyeckux snemeHToB [l U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKCTBA
amoMuHuS. AMQOTEpHbIE CBOWCTBA OKCUA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenne B Ilepmomnueckoid cucreme xumuueckux osnementoB J[. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXAEHUE B Mpupojae. PU3nvecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tunpokcunbl u comu skenesa (Il) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEeHHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C O0pa3laMl METaulIoB M CIUIaBOB, MX (DHU3MUECKUMH CBOMCTBaMH,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HWCIIONB30BAaHHE BHUIEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KaJbIUs U HATPHUS C BOJAOU (BO3MOKHO MCITOJIb30BAaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIECcCa TOPEHHS JKele3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIM Ha WOHBI: MarHus, Kalbllnus, aIIOMUHUS, IMHKA, kene3a (1) u xenesa
(1), meau (1), HaOMrOIEHHE U OTMKMCAHUE MPOLIECCOB OKPAIIMBAHUS TIAMEHU MOHAMH HATpPUS,
KaJusl U KaiblKs (BO3MOXHO HCIIOJNb30BaHHE BUIEOMATEPUAJIOB), UCCIe0BaHNnE aM(OTEPHBIX
CBOWCTB THJIPOKCH/Ia aTFOMUHUS ¥ THIPOKCH/IA [IMHKA, PEUICHHE YKCIIEPUMEHTAIBHBIX 337124 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyxKamouas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM JKM3HU YelIOBEKa. be3omacHoe MCnoJib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. IlepBas moMomip NMpu XUMHUYECKUX OXKOrax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH cpe/bl (TpeelibHas JOMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUAX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAJIBI).

Mesicnpeomemmuuie ceasu

Peanuzamus MeXNpeaAMETHBIX CBA3€H MpU U3yUYEHUU XMMHHU B 9 Kjacce OCYIIEeCTBISETCS
yepe3 UCIHOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, Tak U TOHSTHH,
SBJISIOIIMXCSI CHCTEMHBIMHU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mue ecTecTBeHHO-HAyYHbIC MOHSTHS: HAYYHBIH (DaKkT, THIIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPUAITHI.

®u3nka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
pPaAMOAaKTUBHOCTh, MOJICKYJa, OJIIEKTPUYECKUI 3apsl, TMPOBOJHUKH, IOITYIPOBOJIHHUKH,
TUDIIEKTPUKH, (POTO3TIEMEHT, BEIEeCTBO, TeNO, 00BEM, arperaTHoe COCTOSTHME BEIIecTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAIIMYECKAss pEMmIETKA, CIUIaBbl, (U3UYECKHEe BEIUYHHEI,
€MHUILIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YHAOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMble, TOIUTMBO, BOJHbIE PECYPCHI.



MJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSI IMPOI'PAMMBI 110 XUMUN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS TPOTPaMMBI OCHOBHOTO 0O0miero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHsI XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKHMMH  COIMOKYJIBTYPHBIMH H  JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MPaBHJIAMH U HOPMAMH TOBEACHUS U
CTIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHWSI, CAMOPA3BUTHS U COIMATTU3AIIH 00yJarOIIAXCSl.

JIM9HOCTHBIE PE3yJbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPHEHTAIMH M pacIIMpEeHHE OIbITa JCSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJICINI0, TIOHUMAHMs 3HAYCHHS XMUMHYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TIOCTOBEPHON WMHGpOpMAIMEH O MEepeOBhIX TOCTHKEHUSIX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 YCTpOWCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M MpPaBHJIaX MEXKIHMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
yu4eOHOMCCIIeIOBATEIbCKOM, TBOPUYECKOM M JAPYrUX BHAAX MAESITEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOW COBMECTHOM JCSTEIBHOCTH MPH BHITIOJTHEHUH YI€OHBIX, TO3HABATEIBHBIX 33/1ad,
BBITIOJTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAaHUIO ¥ B3aMMOIIOMOIIM B TIPOIIECCE ITOW y4eOHOU NesTeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEICHHWE U TIOCTYNKM CBOMX TOBAPHUIIECH C MO3WIMU HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIICICTBHI MMOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHUpPOBO33PEHYECKHE TPEICTAaBICHHUS O  BEIMECTBE W  XHMHUYECKOH  peaKIuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIFOIIME OCHOBY ISt
NOHWMaHHsT  CYIIHOCTH HAaydyHOW KApTUHBI MHUpaA, MPEICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SIX YEIIOBEKa C MPUPOTHON CPEloil, 0 posu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHBIC MOTHBBI, HAlpPABJICHHBIC Ha IOJIyYCHHE HOBBIX 3HAHUN IO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HaOIIOJacMbIX IPOIECCOB W SIBJICHUH, II03HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPAaTypOd, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeCc K OOyYeHHI0O M MO3HAHWIO, JI0O03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camMo00pa3oBaHUI0, IPOEKTHON M MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJICHHOCTH ¥ YPOBHs 00YyYEHUS B TAJIbHEHIIIEM;

4) popMupoBaHHUSI KYJIBTYPHI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 3J0POBBIM 00pa3 JKW3HH, OCO3HAHUE IIOCIEJACTBHI W HENPUSTHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KHU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAKTHYECKOMY M3YYCHHUIO MPodeccrii u Tpyaa pa3IudHOrO pojia, YBAKEHHE K
TPyAy H pe3yibTaTaM TPYIOBOW JAEATEIHHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIA BHIOOp WHAMBHIYaIbHOH TPACKTOPHH
MPOJOHKCHHUST 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,



OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MPO()eCCHOHAIBHONW NESATEIbHOCTH H
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHoHaNbHOM cpee;

6) 9KO0JIOrMYeCKOro BOCIIUTAHMA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO M 0e30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS MIPH padoTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYyaIUAX, YTPOXKAIOIINX 30OPOBbIO U )KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUWs, IMOJIydaeMble MPH H3YUYEHUU XUMHUH, IS PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed MX pelIeHUs
MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJILHON, KOMMYHUKAaTUBHON U COLMAIILHON IIPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MmerampeIMeTHBIX pPe3yabTaTOB BBLICISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHLUI, TUnoresa, (akr, CUCTeMa,
MPOIIECC, IKCTIEPUMEHT U APYTroe.), KOTOPBIE MUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABICHUE O
[IEJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHBEpCalIbHbIC yueOHbIE NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHHPOBAHUIO M OCYIIIECTBICHHUIO YIeOHOH 1eATeThHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUST IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHX TOHSATUH (BBIIEISATH WX XapaKTepHbIC IMPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTHUSIMHU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKLIUMN, YCTAaHABINBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3H
MEXy 00BEKTAaMHU U3YUCHHUS, CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTHBHBIC, NCTYKTUBHBIC,
10 aHAJIOTHH), AeNaTh BBIBOJbI U 3aKIIIOUCHUS;

YMEHUE MPUMEHSATH B MPOLECCE MO3HAHUS MOHATUS (NIPEAMETHBIE U METANPEIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MpeoOpa3oBBIBATh MIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass (GopMylna M ypaBHEHHE XHUMHUYECKOW peakluuu — TpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/a4, C Y4YETOM HSTUX MOJEIbHBIX MPEJICTABICHUNA BBISIBISATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH U3Y4a€MbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIUi, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYMS B U3yUAEMBIX IPOLECCAX U SBICHUSIX.

ba3oBble ucciienoBarebCKue 1eCTBUSA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMUS, a
Takke B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYK/ICHUI;

NpPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHW3AIlMM U TPOBEICHUIO YUEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH €TI0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pe3y/bTaTaM IMPOBEIEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOIeNIaHHOM pabdoTe.

Paborta ¢ nnpopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOJIyIaEMYIO U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAS TUTEpATypa
XUMHYECKOTO COJIEp)KaHMsI, CIIpaBOYHBbIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHUECKU
OIICHUBATh MPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(DOpMALIHIO;



YMEHUE IPUMEHSTh Pa3IMuHbIe METO/Ibl U 3alPOCHl IPU NMOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX ISl BBITOJHEHHS YUCOHBIX U TIO3HABATEIILHBIX 3a/1a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacCTH HCMOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPO aKTUBHOTO WCIIOJIb30BaHUS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy TNpeAcTaBICHUS
UHPOPMALIMM M WUTFOCTPHPOBATH pElIacMble 3a/a4d HECIOKHBIMU CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHUE HCIONb30BaTh W aHAIM3HUPOBATH B Ipollecce YU4eOHOH M MCCIeNOBaTEIhCKOU
NesITebHOCTH UH(OPMAIIHMIO O BIMSIHUHU MPOMBIIUIEHHOCTH, CETILCKOTO X0341CTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOIIEH MPUPOTHON CPEIBI.

KoMMyHUKAaTHBHBbIE YHUBepcaabHble y4eOHbIe qelicTBHA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XOJe Auaiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoll TeMbl, (HOPMYTUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MpEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATh OJyYSHHbIE Pe3yIbTaThl T0O3HABATEIBHOM ESTENIbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaxX; JIeNaTh TPE3CHTANNI0 PE3YJbTaTOB BBHIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAHHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHOW U
UCCIICIOBATEIILCKOW JICATENBHOCTH TIPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
OoOIIMX MHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JICHCTBHM, ONpeesieHHEe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaJIbHbIe yUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITENIbHO OMPEACIATh eI IeSTeIbHOCTH, JIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESTEIBHOCTh, BBIOMPAThH
HanOonee dS(QeKkTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHUPOBATh MPEUIOKEHHBIN aJrOpUTM ICHCTBUH IpH
BBIIOJIHEHUH 33JaHUN C y4€TOM IMOJyYeHHs] HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax -—
BEIIECTBAX W PEAKIHUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ybTaTa 3asBJICHHON IIEJH,
YMEHHUE MCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpe/yiaraéMble B yCIOBUU 3aaHUH.

MNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPE3YNbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOorpaMMoi, BBIJCISIIOT: OCBOCHHBIC
oOydJalmuMUCcs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JelcTBUM, crnenuduueckue s
NPEIMETHOW 00JIacTH «XWUMUS», BHIBl NEATCIFHOCTH IO TIOJIYYCHUIO HOBOTO 3HAHHS, €T0
UHTEpIpEeTaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyueHus B 8 Kiiacce mpeMETHBIC pe3ysbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

® DPACKpBIBATh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHH: aTOM, MOJIEKYJa, XHMHUYCCKHMA

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOPOAHASs U
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCUTEIbHAas aTOMHAas M MOJEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAsh Macca, MaccoBas JOJII XUMHYECKOTO
3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHHUS, XHAMUYECKas PEaKIusl, KITaCCHPUKAIIHS
peaKIuii: peakuu COSAMHEHUS, PEAKLIUU PA3JIOKEHU, PEaKIIUN 3aMeIeHUs, PeaKLIuN
0o0MeHa, 3K30- U YHJIOTEPMHUYECCKHE PEaKIINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aromMa, XMMHUYECKas CBS3b,
NOJISIpHAs ¥ HENOJIsIpHAs KOBaJCHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLEHTHAs KOHIIEHTpAIMs) B paCTBOPE;



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHSTHH M NPUMEHSTH 3TH
MOHATUS MTPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTNpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJAMHEHUSAX, MPUHAAJIEKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. M. MenaeneeBa: 1EMOHCTPUPOBATH
MOHUMAaHUE TMEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
nosoxkenuss B Ilepumonnueckold cucTeMe, 3aKOHOB COXPAHEHUsT MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKoHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproguueckoit cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moArpynmna (A-Tpymma)» u
«moboynas moarpynna (b-rpymma)», maneie ¥ OONbIIME TEPUOABI, COOTHOCHUTH
o0o3HavyeHus1, KOTopbele UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1I. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COocTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeneseHne ux Mo 3JIEKTPOHHBIM CII0IM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XUMHUECKHE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOIIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, MOATBEpPKJas  ONUCAaHWE [pUMEpaMU  MOJICKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKILIH;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA M0 (JOpMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIBHOCTH — AaHAIN3 U CUHTE3,
cpaBHeHHE, 0000IICHNE, CUCTEMATH3AINI0, KIacCU(UKAIIMIO, BBISBICHUE MPUYWHHO-
CJIEACTBEHHBIX CBSI3€M — JUISI MU3Y4YEHUs CBOWCTB BEIIECTB M XUMHUYECKUX PEaKLUU,
€CTECTBEHHO-Hay4YHbIE ~ METOAbl ~ TO3HaHUS  —  HaOJmIOJaeHWe,  H3MEpeHHue,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbIA U MBICIICHHBIN );

cleoBaTh IMpaBWJIaM TIOJb30BaHUS XHMMHUYECKOW TOCylAOM U J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA00PATOPHBIX XUMUYECKUX OMBITOB IO TOTYyYEHUIO
U coOupaHuI0 Ta3000pa3HBIX BEIMIECTB (BOAOpOJA M KHCIOPOJA), MPUTOTOBIECHUIO
pPacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
Y MPOBOJNUTHh XMMHYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIIBIO HHIUKATOPOB (JTakMyc, peHoadTalenH, METHIIOPaHXK U JPyTHe).

K xoHnmy oOyuenus B 9 kJiacce IpeIMeTHBIE Pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHATHIH: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IMPOCTOE BEIIECTBO, CII0KHOE BEUIECTBO, BAJICHTHOCTb,
SJICKTPOOTPULATCIIbHOCTL, CTCIICHb OKHWCJIICHHSA, XUMHWYCCKAd PpCaKLUA, XUMHUYCCKASA
CBS3b, TEIUIOBOM A(PEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HCOJICKTPOJIUTBI, OJSJICKTPOJIUTHYCCKAA JUCCOoLUalUA, PpCaKIuu HOHHOI'O 06MeHa,
KaTaJln3aTop, XHMHUYECKOe paBHOBecHE, OOpaTUMbIe W HEOOpaTUMbIE pPEaKIIHH,



OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUU,  OKHUCIHUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKass CBS3b
(koBaJleHTHAsi, HOHHAs, METAJUTMYecKas), KPUCTAIMYECKas pemérka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeaeabHo J0mycTuMas
koHuentpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHUS MIPU ONMMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYJ BEIIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIUN;

ONpENENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NMPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COEeNMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBs3U (KOBaJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3aps] HOHAa MO0 XHUMHYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON pPEeIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u JeMOHCTPUPOBATH
€ro NMOHMMaHHe: ONHUCHIBATh M XapakTepu3oBaTh TabanuHyio Gopmy [lepuonnyeckoii
CHUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3jiuyaTh MNOHATUS «rJlaBHas noarpynma (A-
rpymmna)» u «mobounas moxarpynma (b-rpymma)», Mameie u OOJbBIINE TIEPUOJIBI,
COOTHOCHTb 0003HAUEHHs, KOTOphIE HUMEIOTCI B IEPHOAMYECKOW Tabiume, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, oo1ee YuciIo IEKTPOHOB U pacIipeielieHue UX 10 IEKTPOHHBIM CII0SM),
OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U MX
COCIMHEHUH B MpeEJeax MajbIX MEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUCCKUE
peakiuu (MO YHCIYy M COCTaBY YYacCTBYIOIIMX B PEAKIIMU BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHHUIO CTETICHEW OKUCIICHHS XUMHUECKUX YJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M cHenM(HUUECKHe XUMHUYECKHE CBOMCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasl ONMKMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKON TUCCOUMUALMU KUCIIOT, IEI0YEH U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUii MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BEIleCTBaMU
pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKLuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MO>KHOCTH
MPOTEKaHUs XUMHUECKUX MPEBPAIICHU B PA3INYHBIX YCIOBUAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIeMEHTa 1o (popMyiie COeTUHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XMMHUECKOH peaklny;

coONrofaTh mMpaBujia TMOJB30BAHUS XHMHUYECKOM TOCYyIO U J1abopaTOpHBIM
00OpyIOBaHMEM, a TaK)Ke IpaBHjia OOpAIICHUS C BELIECTBAMH B COOTBETCTBHU C
MHCTPYKUHUSMHU MO BBIMOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ cOOMpaHUIO Tra3000pa3HbIX BEHIECTB (aMMHUAaKa M YIJIEKHCIIOTo Trasa);

MPOBOAMUTH PEAKIMH, MOATBEPXKAAIONINE Ka4eCTBEHHBIN COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, moaua-, kapOoHat-, docdar-,
CWIHKAT-, cynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HW3Y4EHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB;



IIPUMEHATH OCHOBHBIE OIIEPALMHU MBICIUTEIBHON ACATEIBHOCTH — AaHAINU3 U CUHTE3,
CpaBHEHHE, O00O0OIIEHHEe, CHCTEMAaTU3aLUIO, BBIABICHHE MPUYUHHO-CIIEICTBEHHBIX
CBA3EH — JUIs M3Y4YECHMS CBOMCTB BCILIECTB U XUMUYECKHUX PEaKLMi, €CTECTBEHHO-
Hay4yHble METOAbl [O3HaHWs — HaOJIOAEHUE, U3MEpEHUe, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaslbHbIA M MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ko €CTBO 4aco
Ne HaumeHoBanue pasngejioB u THHECTBO I K: po e IpakTiyeckue DJIeKTPOHHbIE (undposbie)
/ e orpa HTPOJIBHET TiecKkn o0Opa3oBarte e pecypc
n/n TeM MPOrpaMmbl Bcero paGOTLI paBoThI pa3oBaTrejibHbIE pecypChl
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE OHATHUSA
XuMus — BakHasg o00JacTh
11 €CTEeCTBO3HAHUS noo 2 bubnuoreka [HOK
' NPaKTUYECKON  JIEATCILHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
12 BemectBa ©u  XuMHUYECKHE 15 1 Bubnuoreka LHOK
' peaKiuu https://m.edsoo.ru/7f41837c
HWroro no pazneny 20
Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPTAaHMYECKHUX BeleCTB
21 Bo3nyx. Kucnopon. Ilonsarue 6 Bbubnnoreka HOK
' 00 oxcHmax https://m.edso00.ru/7f41837c
29 Bonopon.Ilonstue o xkucnorax 8 1 bubnuotexa [HOK
' U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. Tlonsitue 06 5 1 1 Bbubnnoreka LHOK
' OCHOBAHHSAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuoreka HOK
' HCOPraHHYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
HWroro no pazneny 30
Paznen 3. Ilepuoauyveckmii 3axkoH u Ilepuogmyeckasi cucrema xumudeckux 3jieMeHToB . M. MengeneeBa. CTpoeHne aTromMoB.

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€AKIHH

3.1

[lepuoauueckuii  3aKOH  H
[Tepuonnueckas cucrema
XuMu4deckux anementon 1. W.
MenneneeBa. CtpoeHue aroma

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

[MOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Xumuueckas CBSI3b.

3.2 OKUCIUTENBHO- 8 bubnnotexa HOK
BOCCTAHOBHTENbHbIE PEAKIIHI https://m.edsoo.ru/7f41837c
bubnuoreka OK
Hroro no pasneny 15 https://m.edso00.ru/7f41837c 8
PesepBHoe Bpems 3 bubmotexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 110 68

[NPOT'PAMME



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

KoanuectBo yacoB JIeKTPOHHbIE
HaumenoBanme pa3nesioB " TeM (undposbie)
Ne /it ——— Beero KOﬁHTpOJIbeIe I'IpﬁaKaneCKne 06pa3oBaTeNLHbIe
padoTsI padoThI pecypesl
Pa3nen 1. BemecTBO M XUMHYecKHe peaKIIun
11 [loBropenne u  yrayOiieHMe — 3HaHUH 5 1 bubnuoteka [HOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAS JIACCOLIMALHS. 8 1 1 bubnmoreka HOK
' XUMHYECKUE PEAKI[HK B PACTBOpPaxX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO0mass ~ XapakTepuCTHKAa  XUMHYECKHUX 4 1 bubnuorexa LHOK
' anemeHTOB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
o | S Ve o | Bimores 10K
' PYIUIRL P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mass ~ XapakTepUCTUKA  XHUMHUYECKUX
bubnmoreka HOK
2.3 anemeHToB VA-rpymmsl. A3ot, dochop u ux = 7 1 https://m.eds00.ru/7f41a636
COCTMHEHUS
o | Ol Y maeen | 1 2 Bmorers 110K
' ) PYTIBL pol https://m.eds00.ru/7f41a636
KPEMHUH 1 UX COSAMHCHUS
Hroro no pazueny 25
Pa3gen 3. MeTaJsIbI M BX COeTUHEHU S
3.1 OO61mmue cBoicTBa METAIIOB 4 bubamorexa LOK

https://m.edsoo.ru/7f41a636
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. bubnuorexa HOK
3.2 Baxkueiiire MeTaibl 1 UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znea 4. Xumus U oOKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa HOK
' t p https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHoe Bpemst 3 bubmorexa HOK
P P https://m.edso0o.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IMOYPOYHOE NIVIAHUPOBAHHUE
8 KJIACC
No KoanuectBo yacoB Jara JJIeKTPOHHBbIe HH(POBLIE
H/'H Tema ypoka Beero Konrposabueie IlpakTuyeckune SA— obpa3oBaTejbHbIe
padoTbI padoThI pecypcsl
1 [Ipenmer xumuu. Ponb Xumuu B 1 1 Henmens Bubnuoreka 1HOK



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

JKM3HHU YeoBeka. Tema u B€IICCTBA

https://m.edsoo.ru/ff0d210c

Iloustne o METOJaX IIO3HAaHUsA B

bubnmoreka I[HOK

2 XUMHHN I nenens https://m.edsoo.ru/ff0d227e
[MpakTuueckass  pabora  Ne 1
3 «IIpaBmia paboThl B J1abopatopuu u 2 Hexens bubnuoteka [HOK
npUEMBI oOpaiueHus c https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)
4 Yucrele BentectBa 1 cMecu. CrrocoObl 2 Hexens Bbubnnoreka I[HOK
pasjiesicHus cMecei https://m.edsoo.ru/ff0d26ca
S | umoncmme oncae (na mpmicpe 3 nenenn | DHOTIOTER LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIbI 3 genens Eubmioreia HOK
https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHYeCKHe  DJIEMCHTHEL.  3HAKU 4 nexens bubnunoreka 1HOK
(CHMBOJTBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoKHBIE BELIECTBA 4 yenensa Eubmioreia HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 5 "Hexnenst bubmotexa HOK
https://m.edsoo.ru/ff0d2d50
3akoH IMOCTOSIHCTBA cocTaBa
10 BemiecTB. Xumuyeckas (opmyna. 5 Henens bubnuorexa HOK
BajleHTHOCTE aTOMOB  XUMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 8¥E22ﬁ¥:ﬁ2§:§ aTOTdI({)?IZKyHB;II?)(:; 6 Henens bubmorexa LOK
https://m.edsoo.ru/ff0d323c
Macca
MaccoBas OJIs XUMHYECKOTO Bbubnnoreka HOK
12 6 Henmens ]
JJEMEHTA B COEAUHEHNH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BEIIECTBA. Momns. 7 Hexens Bubnuoreka 1HOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 dusnueckue 1 XUMAYECKUE SIBJICHUS. 7 Henmens bubanorexa [HOK
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XUMUYECKasi peakius

https://m.edsoo.ru/ff0d37fa

15 [Ipyu3Haku W ycClOBUSI TNPOTEKaAHUSA R HeleIns bubnuoteka [HOK
XMMHUYECKHX PeaKini a https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsS MacChl BEIIECTB. R HeleIns bubnmoreka HOK
XUMHUECKUE YPaBHEHUS A https://m.edsoo.ru/ff0d3b88
| s o, o e BOMOS 1K
H . P A https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
18 Kgafcgg H(I::il)léﬂiﬂeﬂnﬁ X;ﬁgjxeef;ﬁx 1 nenens bubsmorexa TOK
peatl . - P ’ A https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
19 gf{ Hfﬁongopﬁ(;Hoco(]?)%g eIZEZHHHI; 2 "Henens bubmotexa HOK
1 AmCT: oot A https://m.edsoo.ru/ff0d40c4
CucreMarui3anus 3HaHUN
20 KonrponsHast paGora Nel mo Tteme 2 Hexels bubnuotexa HOK
«BerecTBa 1 XUMHYECKUE PEAKITUI a https://m.edsoo.ru/ff0d4290
21 BB(?; nya Enc;hée? ESO;J.IGI\E(I){(EFTZTI 3 Henens bubmorexa HOK
Ayxa. PoA A https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
2 cnopona (peaciunn - oxnercrn Suepers | DHOMOTeRS LIOK
PO peari ’ A https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
23 J(;;GO(:: OfTB(: I/II-II/(I) erﬁngMzﬁigﬁggngB 4 nenens bubmotera HOK
patop P ' A https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemmoBoit  »pdexT  XUMHUYECKOH
peakuum, IIOHATHE 0 Bbubnnoreka HOK
24 4 menens _
TEPMOXHMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKLUAX
TormmBo (HEdTh, yroiab W METaH). EHboTexa IIOK
25 3arps3HeHre BO3AyXa, CIOCOOBI €ro 5 Henens

MPEAOTBPAICHUS

https://m.edsoo.ru/ff0d4c4a
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[TpakTrueckas padora Ne 3 mo Teme

bubnmmoreka I[HOK

26 «lonyere " CO6UH parHe > Hezeis https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBONCTBY
27 Bomopon — »3nemMeHT W mpoctoe 6 Henens Bbubnnoreka HOK
BemecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
8 du3znueckue U XUMHYSCKHE CBOMCTBA 6 Hexens bubnunoreka 1HOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX 7 "Henenst bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
CriocoObl TOJIYYCHHS BOJIOpPOJa B bubnuoreka HOK
30 naboparopuu & b 7 nepens https://m.edsoo.ru/ff0d4dd0
g | s g 4o e roem | BIOMOTOR LK
N ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
30 Monsipuplii  00b€M  ra3oB. 3aKoH 8 Henens bubnuotexa HOK
ABoraapo https://m.edsoo.ru/ff0d542e
g | Do o s o BSOS 0K
, https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
34 Egzizgrﬂ pgflf;r; ’ Hgagz]zHo?;e) 1 Henmens bubmotera IOK
, . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dOu3nvecKkrue 1 XMMHUYSCKHIE CBOMCTBA 2 Hexens bubnmoreka HOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 00 2 Hexens bubnmoreka I[HOK
MHJIIKATOpax https://m.edsoo.ru/ff0d59e2
Bona KakK pacTBOPUTEID.
37 Hacpiienaple W HEHACBIIIEHHBIE 3 Henens Bbubnnoreka HOK
pactBopbl. MaccoBasi J10Jis BElIeCcTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
38 [TpakTrueckas padora Ne 5 mo Teme 3 Henens bubnuoteka [HOK

«[Ipurorosiienue pacTBOpOB c

https://m.edsoo.ru/ff0d5eba
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ONpeAeIEHHON  MaccoBOM  Jlojeu
pacTBOPEHHOTO BEILIECTBA

39 KonrponsHast paGora Ne2 mo Tteme 4 Hexens bubnuotexa HOK
«Kucnopoza. Bomgopoa. Boma» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccUpUKaIu, Bbubnnoreka I[HOK
40 HOMEHKJIATypa 4 nepens https://m.edsoo.ru/ff0d664e
g | e s s o froem | BSOS 1K
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHHus: COCTaB, Kilaccuukaus, 5 Henens bubnunoreka 1HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyenue U XMMHYECKUE CBOMCTBA 6 Hexens bubnuotexa HOK
OCHOBaHHMU https://m.edsoo.ru/ff0d67ca
a4 Kucnoter: cocraB, knaccudukamusi, 6 Henens bubanoreka I[HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyyenue U XMMHYECKUE CBOMCTBA 7 Hexens bubnuotexa HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
46 Slf(J)ICI/E)GLI(CPIT(I)IJII{}II/I;?,I.{HHHOI\):;I:/[I:/IEEIGTC}E;&; 7 Henmens Bubmiorexa HOK
o ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3aJa4 10 TEME 8 HeseIA bubnmoreka HOK
«OCHOBHBIE KJIacChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUI
48 Eﬁ:f:;;;maﬂ Cigj);raHHieciﬁz 8 Hemens Eubmioreia HOK
. https://m.edsoo.ru/00ad9a50
COCIMHCHHI
O000meHne W CHUCTEMaTU3aLUs Bbubnnoreka I[HOK
49 3HAHUH 9 nepens https://m.edsoo.ru/00ad9cb?2
{(OHTpOJIBHaH pabora Ne3 mo Tteme Eubmiorexa [TOK
50 OcHOBHBIE KJIACCHI HEOPTaHUYECKHUX 9 Henens

coequHeHuin"

https://m.edsoo.ru/00ad9ela
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[lepBble TOMBITKK KJIaccUPUKAITUN

51 XUMHUYECKHUX dJIeMeHTOB. IloHsATHE O 10 Henens Eubmioreia HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH u
50 [Tepuonnueckas cucreMa 10 Henens Bubnuoreka 1HOK
XUMHUECKHX  onementos JI. M. https://m.edsoo.ru/00ada52¢c
MenaeneeBa
53 [Tepuoapl, TpynIbl, MOATPYIIIIBI 1 Henenst bubmotexa HOK
’ ’ https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CocTaB aTOMHBIX bubnuoteka [HOK
54 1 Henmens ]
saep. M3oromsr https://m.edsoo.ru/00ada342
CtpoeHue 3JIEKTPOHHBIX 06onoqe1u< EuGmotexa ITOK
55 aToMoB 3JieMeHTOB [lepuogmdeckoit 2 "Heneuasd httos://m.ed /00ada6h
[PS://M.edso0.ru/Ulvadaobc
cucremsl /. 1. Menneneena
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA TI0 €ro IOJIO)KEHUIO B 2 Hexens bubnuoreka HOK
[Mepuomnueckoit cucreme J[. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue Ilepuoguueckoro 3akoHa
57 JUIS pa3BUTHUSL HAYKU U TpakTUKH. [l 3 Henens bubnuoteka [HOK
U. MenneneeB — yu€Hblii, eiaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DJIEKTPOOTPULIATEIBHOCTE ~ aTOMOB 3 Hexens bubnuoteka [HOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honuas xumudeckas CBSI3b 4 genens Bubmorexa LOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas mnosnsipHas XuMu4ecKas 4 nexens bubnuoteka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HETIOJIApHAs 5 Henens bubnuoteka [HOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
62 CremneHns OKUCIEHUS 5 menens Bubmiorexa HOK

https://m.edsoo.ru/00adae28
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OKHCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubnmmoreka I[HOK

63 peakiuuu 1 6 nenens https://m.edsoo.ru/00adb076
bubnunoreka 1HOK
64 OKUCINUTENIN U BOCCTAHOBUTEIN 1 6 Henmens https://m.eds00.ru/00adb076
5 | oo oo Xeamoon| 1 Jwenens | DUOTHOTCIa LOK
P : A https://m.edsoo.ru/00adb486
CBSI3b)»

PesepBubIii  ypok. O0o00meHne u bubnuoteka [HOK

66 CHCTEMATHU3aLMs 3HAHUN 1 7 Henexs https://m.edsoo.ru/00adb33c
PesepBHblii  ypok. OO0oOuienue u bubnuotexa LHOK

67 cUcTEMaTH3aIus 3HAHUI 1 8 nenens https://m.edsoo.ru/00ad9ch2
PesepBHblii  ypok. OO0oOuienue u bubnuotexa LHOK

68 CHCTEMATHU3ALNS 3HAHUN 1 8 nenena https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB TIIO 68
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9 KJIACC

Koan4yecTBo 4acoB

JJeKTPOHHBbIe HU(pPOBHIE

Ne Hara
Tema ypoka Konurtpoabnbsie IpakThyeckme o0pa3oBaTeIbHbIE
n/n Bcero U3YYCHUSA
padoThI padoThI pecypchl
ITepuognueckuit 3aKOH.

1 [Tepuoanueckas cucTeMa 1 | Henens Bbubnnoreka HOK
XUMHYeCKHX anmementoB  J[. . A https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B  H3MEHEHUH

2 CBOMICTB I:(I/IMI/I‘-IGCKI/IX DJIEMEHTOB 1 1 Henmens Bubmiorexa LOK

. A https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanuss u HOMEHKIaTypa bubnuoteka [HOK

3 1 2 Henens .

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunel xuMu4eckol CBSA3H U TUNEI Bbubnnoreka HOK

4 . 1 2 "Hexens ]

KPHCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpsHast pabora Nel mo Teme
«IToBTOpEHHE 51 n1yOJieHne

5 Up yray 1 1 3 Henmens
3HaHWI OCHOBHBIX Pa3/IeJIOB Kypca
8 kmaccay
Knaccudukamms XUMHYECKUX Bbubnnoreka I[HOK

6 b 1 3 "Henens .
peaKIyii Mo pa3InYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsTHE O CKOPOCTH XUMHYECKOU

7 €aKIUU HOH;ITI;Ie 0 TOMOTE€HHBIX U 1 4 uenenst bubnnotexa HOK
PCAKIAH. a https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHsIX
Iloustue 0 XUMHUYECKOM

aBHoBecurd. PaKTOpbI, BIUSIOIINE
8 Ea CKOPOCThH XI/IMI/I‘-IIG)DCI;OI\/'I eaKmI/II/I 1 4 nenens Bubmiorexa HOK
p peaxdl A https://m.edsoo.ru/00adc28c
51 MMOJIOKEHHUE XAMHAYECKOTO
paBHOBECHS
OKHUCIUTENHLHO- bubnuoreka OK
9 1 5 Henmens 1

BOCCTAHOBUTCIILHBIC PCAKIINN

https://m.edsoo.ru/00adcade
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Teopus BJIEKTPOTUTUUECKON

10 nccounanuu. CUIbHBIE U cia0ble 5 genensa BrbmuoTeka LOK
AUCCOTIHATTIM. A https://m.edso0.ru/00adcd68
AJICKTPOJIUTHI

11 HNouHble ypaBHEHUS peaKIIl 6 Henmens Eubmioreia HOK

yp peaxit A https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHCIOT U

12 OCHOBAaHMH B CBETE IMPEICTABICHUN 6 Hexens Bbubnnoreka HOK
00 AJEKTPOTUTHYCCKON A https://m.edsoo.ru/00add5d8
TUCCOLIMAIINT

15| e et o Jegens | DHOTIOTERE HOK

peacta A https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON TUCCOIHAITIT
14 IlonaTue o ruapon3e cojen 7 Henelns Eubmioreia HOK
P A https://m.edso0.ru/00add9d4
O000meane W cucTeMaru3anus Bbubnnoreka I[HOK

15 3HAHUHN 8 nenens https://m.edsoo.ru/00addd12
KontponpHast pabota Ne2 mo Teme
«DNEKTPOJIUTHIECKAS bubnuoteka [HOK

16 & Hemens ]

JIUCCOIAAIIHS. Xumuueckue https://m.edsoo.ru/00addbfa
peaKIu B PaCTBOPAX»

17 EII?:;JTGI;I{I;GGCKM BKCI;Iaffl\jeHTﬁLHHlX. 1 genena Bubmuorexa LOK

P A https://m.edsoo.ru/00addecO
3amauy

18 | R o, egens | DUOMOTSxa HOK

PUMEp A https://m.edso0.ru/00addfe2
xJjopa

19 xﬁﬁﬁig?ﬁg OciOIZCC?FJ;;;HaIiIOJII(HC;II;)I:z, 2 Hexend Bubmuorexa LOK

’ ya ’ A https://m.edso0.ru/00ade104
MIPUMEHEHUE
[IpakTuyeckas pabota {\4'9 2 1o Teme Eu6moreka ITOK
20 «IlomydeHre COJITHOM  KHUCIIOTHI, 2 "Heneuasd

U3y4EHHE €€ CBOMCTBY»

https://m.edsoo.ru/00ade348
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Bolunicnenuss  mo  ypaBHEHUSIM

bubnmmoreka I[HOK

21 XHUMUYCCKHX PCaKIUM, €CIU OIUH 3 Hemens
peakil A A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B H30BITKE
29 OO6mas xapaKTEepPUCTHKA JIEMEHTOB 3 Henelst bubnuoteka [HOK
VIA-rpymmsl a https://m.edsoo.ru/00ade64a
AnnoTpornHsie MOAU(UKAIIUN CEePHI.
Haxoxnenne cephl u eé bubanoreka HOK
23 N 4 Henens ]
COCMHEHU I B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo, CTpOCHHE
24 qmrs)nqei(ﬁe B U XI/IMIE‘IGCKI/IG; 4 nenens bubmmorexa L1OK
. A https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepel. CepHas KuclioTa
25 qmsngecxnep U ’ XHMI/IquKHé 5 Henend bubmmorexa 10K
. A https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHE
XHUMHUYECKUE PEaKLUH, JIeXKAIIUE B
OCHOBE MPOMBIIIJIEHHOTO Crocoba
2% MIOJIy4eHUSI ~ CEPHOM  KHUCIOTBHL. S Hexens bubnuorexa HOK
XUMHUECKOE 3arpsi3HEHUE A https://m.edsoo.ru/00adec8a
OKpYyKaroleun cpeasl
COCTMHCHUSIMU CEPBI
Briuncnenune MacCOBOU 0TI Bbubnnoreka HOK
27 6 Henmens ]
BBIXOIa TIPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mast xapakKTepUCTHKA AJIEMEHTOB
VA-rpynisl. A3zor
28 acII po}ér; aHeHHEe B  IIPHUPO, e, 6 "Henens bubmnorexa HOK
pactpoctp PHPOJIE, A https://m.edsoo.ru/00adeeab
buznveckue u XUMHYCCKHE
CBOMCTBaA
A aKk, e€ro 3UYECKHUE
29 XI/IIVII\I/;/I[/II/‘IIG(;KI/IG EBoﬁc?I;qunonH eHI/II/eI 7 Henmens bubnmorexa HOK
> TI0IyH A https://m.edso0.ru/00adf004
Y IPUMEHEHHE
30 [IpakTuueckas padora Ne 3 o Teme 7 Henens bubnuotexa HOK

«[lonyyeHnne ammuaka, H3y4yeHHUE

https://m.edsoo.ru/00adf180
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€r0 CBOMCTBY»

A30THas KUCIIOTa, €€ pu3nYecKue u

bubnmoreka I[HOK

31 XUMHUYECKHE CBOMCTBA 8 nenens https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIEH
' . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPY)KAIOMIEH Cpelbl
COCTMHCHUSIMU a30Ta
D . Okcnm V) u
33 @:ggggﬁa;({) KECﬁOT(EO?b?IZEzeéng u 1 Henmenst bubmorexa LIOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYYCHHE
Ucnons3oBanue  ¢ocpatoB B
Ka4yecTBe MHHEPaTbHBIX bubnuoteka [HOK
34 . 1 Henens .
y100peHuH. 3arpsi3HEHUE https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu
B o prmeone - n 2 enens | DUOTHOTER LIOK
’ 3 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKCTBA
Oxkcupel yriepona, ux (pU3NYECKUE
36 gKonorzﬁlechi(iIe; e HE?)%IJ/IIZES; 2 Henenst Eubmioreia LHOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yrjepoja
(V)
37 VYrojpHasg KACIIOTa U €€ COIN 3 wenmens buGnnorexa HOK
https://m.edsoo.ru/00ae006c
[Tpaktrueckas padora Ne 4 mo Teme
38 "IlonmydyeHne  yrieKkuciaoro rasa. 3 Hexens bubnuotexa HOK
KauectBenHast peaxius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[lepBoHauanbHble  TOHATHS 00 Bubimoreka TTOK
39 OpTraHWYECKUX BEIIeCTBaX KaK O 4 genens

COEIMHEHUSIX YIIepoaa

https://m.edso0.ru/00ae054e
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bubnmmoreka I[HOK

40 KpemHunii u ero coequHeHus 4 Henens https://m.eds00.ru/00ae080a
[Ipaktuueckas pabora Ne 5.

a1 Pemenue AKCIEPUMEHTAIBHBIX 5 Henens bubnuoteka [HOK
3amady = 1o TeMe «Baxneimume https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHU S
Kontponbnast pabora Ne3 mo teme Eubmoreka ITOK

42 «Baxueniue HeMeTalUIBI M HUX 5 Hepens hitps://m.eds00.ru/00ae0e18
COCTMHCHUS
O6mmas XapaKTEePUCTUKA
XUMHUYECKHX 3JICMEHTOB —

43 MeTauioB. Mertannuyeckasl CBI3b U 6 Hexens bubnmmoreka HOK
METAIUTMYEeCKas  KPUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. @DuU3MYECKHE CBOMCTBA
METaJIOB
XUMHUYECKHE CBOMCTBA METAJLIOB. Bubmiorexa ITOK

a4 JICKTPOXHMHECKHH pA 6 nenens https://m.edsoo.ru/00ae1156
HANPSDKEHUH METaJlIOB
O0mue CIIOCOOBI MOJTYdCHUS
metauioB. CruiaBbl. BeraucieHus Eubmiorexa [TOK

45 M0  YpaBHEHUSAM  XHUMHUYECKUX 7 Henens hitps://m.eds00.ru/00ae1156
pEaKUHii, €CIM OOUH U3 PEarcHTOB — :

COJICPKUT IPUMECH
bubmmoreka I[HOK

46 [ToHsiTHE O KOPPO3UU METAJLIOB 7 Henens https://m.eds00.ru/00ae1278

47 IllemounbIe MeTaIIITBI & Hemens Eﬁgg'?/(;eelijasoo " /00ae]i[4fz)12<
Okcuapl U TUAPOKCHUALI HATPUSI U Bbubnnoreka HOK

48 KaJusi ’ P 8 menens https://m.edsoo.ru/00ae14b2

49 [[lenoyHO3EMENBHBIE METAJIBI  — 9 Hexens bubnmoreka HOK
KaJbIUI U MarHUi https://m.edsoo.ru/00ae15e8

50 Baxwueiimme coenMHEHUS KalbIIUs 9 Henenst bubnuoreka HOK
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O000meaEne W cucTeMaru3anus

51 N 10 Henensa
3HAHUU
50 JKEcTkocTh BOIBI M CIIOCOOBI €€ 10 Hexens bubnunoreka 1HOK
yCTpaHEHUS A https://m.edsoo.ru/00ae1886
o | Sl s e 6o o o BSOS 0K
i A A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnuoteka I[HOK
>4 Ao I Hexens https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOWCTBA OKCHIA W bubnuoteka [HOK
o5 THIPOKCHIA 2 nepens https://m.edsoo.ru/00aelc64
bubnunoreka 1HOK
56 Keneso 2 Henens https://m.edsoo.ru/00ae1d86
57 Okcunpl, TUAPOKCUIBI W  COJHU 3 Henens BI/I6J'I.I/IOTeKa HOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O6OGI£I€HI/I€ U CHCTEMAaTH3alHs 3 Henens
3HAHUH
[IpakTnueckass pabGora Ne 7.
59 Pewenne JKCIIEPUMEHTAIIbHBIX 4 Henerst bubnuotexa HOK
3agad 1o Teme  «Bakueitmme a https://m.edsoo.ru/00ae3de8
MCETAJIJIBI U UX COCAUHCHUS»
Beruucinenuss mo  ypaBHEHUSIM
XAMHUYECKHX pEaKUUW, €CIU OJUH
60 W3 pEarcHTOB J1aH B HW30BITKE WJIH A senenns Bbubnnoreka I[HOK
COJICPXKHUT TPUMECH. BbIuncieHus a https://m.edsoo.ru/00ae1750
MacCOBOHM JI0JIM BBIXO/JA MPOIYKTa
peaxkiuu
61 O6OGI£I€HI/I€ U CHCTEMAaTH3allHs 5 Henens
3HAHUH
6 Kontponbnast pabora Ned mo teme 5 Henens

«BaxHeninme MeTaIbl W UX
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COCOAUHECHUA»

63 BemectBa u MaTepHabl B 1 6 Henens Bbubnnoreka HOK
MIOBCE/IHCBHOM JKU3HU YCIIOBEKA a https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpasHeHue 6 HeTels bubnuotexa HOK
OKpY’KaroIIel CpeIbl A https://m.edsoo.ru/00ae4270
65 Posb XUMHUU B pewenun 4 7 Hexens bubnuoteka [HOK
9KOJIOTHYECKUX TpoliieM A https://m.edsoo.ru/00ae4270
PesepBHblit  ypok. O0600meHue u bubnuotexa LHOK
66 CHCTEeMaTHU3alus 3HaHUH ! 7 nenena https://m.edsoo.ru/00ae0d0a
PesepBHblit  ypok. O0600meHue u bubnuoteka LHOK
67 CHCTEeMaTU3alus 3HaHUH . 8 menens https://m.edsoo.ru/00adb33c
PesepBublit  ypok. O06o0OmeHue u bubnuoteka [HOK
68 cUCTEeMaTH3aIlus 3HAHUM ! 8 nepens https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB TIIO 68

I[TPOIT'PAMME
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YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
Ia6puensin, O.C. Xumwms. 8 kjaacc: yyeOHHMK i1 0011€00pa30BaTENbHBIX — YUPEIKICHUN
O.C. I'abpueasin. — M.: [Ipoda, 2015.
Ia6puensin, O.C. Xumus. 9 kiaacc: yyeOHHMK Ui 0011€00pa30BaTENbHBIX  YUPEIKICHUN
O.C. I'abpueasin. — M.: [Ipoda, 2015.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. T'a6puenssa O. C., BockoboitnukoBa H. I1., AmykoBa A. B. HacronpHas kHUTa yduTels.
Xumus. 8 KL Meroaundeckoe rmocoowue. - M.: Hpoda, 2021.
2. T'abpuensta O. C., AmykoBa A. B. Terpaap st 1abopaTOpHBIX OIBITOB W MPAKTHYECKUX
pabor. 8 xin. K yuebnuky O. C. Tabpuensna «Xumus. 8 kmacc». M.: Jlpoda, 2022.
3. I'abpuensu, O. C. Metonnueckoe nocodue k yueonuky O. C. ['abpuensna «Xumusy». 8 kimacc /

0. C. I"abpuensH. — M. : Hpoda, 2021. — 1009.
4. T'abpuensn, O. C. Meroaudeckoe nocooue kK yueonuky O. C. 'abpuensina «Xumusi». 9 kmacc /
0. C. I"abpuensH. — M. : Hpoda, 2021. — 108.
5. Xumus : TexHojornueckue kKapThl K yueOHuky O. C. TabOpuensna «Xumwus. 8 Kimace» :
Meroauueckoe  mocoobme / JI.. WM.  Acamoa. — M. :  [poda, 2020
6. Xumus : TexHojornueckue kapThl K yueOHuky O. C. Tabpuensna «Xumwms. 9 kmace» :
Meroauueckoe  mocoome / JI.. M.  Acamoa. — M. :  lpoda, 2018

7. Xumus. 8 ki1.: KonTponbHbie 1 ipoBepouHbIe padboThl K yueOHuky O. C. ['abpuensna «Xumusl.
8» / O. C. I'abpuensH, I1. H. bepeskun, A. A. YmakoBa u ap. - M.: lpoda, 2022. nannsie

A ®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
http://www.chemnet.ru Tasera «Xumus» u calT a1 yuutedas «5 HAy Ha YPOK XUMHE»
http://him.1september.ru  Emunas xomnekuus L[OP: Tlpeamernas KoOMUIEKIHUS <« XHUMHUSD»
http://school-collection.edu.ru/collection/chemistry ~ EcrecTBeHHO-Hay4HBIE  JKCIIEPUMEHTHI:
XUMUSL. Komnekmus Poccuiickoro 00111e00pa30BaTEILHOTO nopTaia
http://experiment.edu.ru AJIXUMUK: cauT JLIO. Anuk6epoBoi
http://www  alhimik.ru ~ Bcepoccuiickas ~ onuMmnuana  IIKOJIBHUKOB 1O  XHMHHU
http://chem.rusolymp.ru Opranudeckas XMMHs: JICKTPOHHBIH YUY€OHHMK JUIS CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OcHoBBI XUMUH: ANEKTPOHHBIN YUeOHHK
http://www hemi.nsu.ru OTKPBITHIH KOJIJICTK: Xumust
http://www.chemistry.ru /lucranipoHHas oJMMIHANa IO XUMHH: TEJICKOMMYHHKAIIMOHHBIN
00pa3zoBaTeNbHBINA MTPOCKT



IIpunosxkenne k padoyeii mporpamme
yueOHOoro npeamera « XuMushH)

®opmbl yueTa padoyeil NporpaMMbl BOCIIMTAHUA B padodyeil mporpaMme mo XuMHH.

Pabouas mporpamma Bocnurtanuss 'BOY PMIIM peanusyercss uepe3 HCIOJIb30BaHHE
BOCIHUTATEIBHOTO TMOTEHIMAla YPOKOB XHMMHHU. JTa paboTa OCYIIECTBISETCS B CIEIYIOIINUX
dopmax:

moOyXJAeHHUE O00ydJaroIMXCcsi COOJII0AaTh Ha ypOKe OOMIEMPHUHSATHIC HOPMBI TOBEACHHUS,
npaBuia OOWIEHWS CO CTapIIUMHU  (TMIEJarorn4eckuMu  paOOTHUKAaMH) M CBEPCTHUKAMHU
(oOy4aroImMMKCs ), MPUHIHAITBI Y4eOHON NUCIUIUITMHBI 1 CAMOOPTaHU3aIINH,

* TIpUBJICUYCHHE BHUMAHUS OOyYalOIIMXCS K LIEHHOCTHOMY aCHEeKTy M3y4aeMbIX Ha ypoKax
MIPEMETOB, SBJICHHH, COOBITHI Yepes:

JEMOHCTpAIMI0 O0YUYaIOUIMMCsl TPUMEPOB OTBETCTBEHHOT'O, I'PAXXIAHCKOTO TOBEJCHHMS,
MIPOSIBIICHUS YEITOBEKOIOOUS U T0OPOCEPICIHOCTH;

oOpalieHne BHHUMaHHMs Ha HPABCTBEHHBIC ACTEKTHl HAyYHBIX OTKPBITUH, KOTOpbIE
M3Y4YalOTCsl B JIaHHBIM MOMEHT Ha YpOKE; Ha SPKUX JAeATeseil KyIbTyphl, YUEHBIX, MOJUTUKOB,
CBSI3aHHBIX C M3y4acMbIMHM B JIaHHBIH MOMEHT TeMaMH, Ha TOT BKJIaJ, KOTOPbI OHM BHECIHU B
pa3BUTHE HalleH cTpaHbl U MUPA, HA TOCTOMHBIE MOAPaXKaHUs MPUMEPHI UX KU3HU, HA MOTHUBBI UX
HOCTYIIKOB,;

UCIOJIb30BaHWE Ha ypoKax HHQpOpMAIMK, 3aTpardBaiolleil BakKHbIE COLMAIbHbIE,
HPaBCTBEHHBIE, STHUECKUE BOIPOCHI;

* UCIOJb30BaHUE BOCIHUTATEIbHBIX BO3MOKHOCTEH coAepKaHHs y4yeOHOro mpeaMera IJis
dopmupoBaHus y OOYyYalOMIMXCS POCCHICKUX TPAJAULUOHHBIX JIyXOBHO-HPAaBCTBEHHBIX H
COLIMOKYJIBTYPHBIX IEHHOCTEH uepe3 NOoA00p COOTBETCTBYIOIIUX TEKCTOB [JJIsl UTEHUS,
npoOJIEeMHBIX CUTyallui 17151 00CYKIeHHUS B Kiacce;

MHUIMUPOBAaHUE OOCYXICHHM, BBICKAa3bIBAaHUW CBOETO MHEHHMsSI, BBIPaOOTKH CBOETO
JMYHOCTHOT'O OTHOIICHUS K MU3Y4aeMbIM COOBITHSAM, JIUIAM;

BKJIIOUEHHE B YPOK HTPOBBIX MPOLELYp, KOTOpPHIE MOMOTAIOT MOJAEPKAaThb MOTHBALIUIO
00yYaromuxcs K MOoJIy4eHUIO 3HAHUN, HAJa)KUBAHUIO MTO3UTHUBHBIX MEXIUYHOCTHBIX OTHOLICHUH
B KJIacce, TIOMOTaloT YCTaHOBIICHUIO T0OpoKenaTenbHOU aTMoc(ephl BO BpeMsl YPOKa;

* IPUMEHEHHUE Ha YPOKEe MHTEPAKTUBHBIX (POPM pabOTHl, CTUMYIUPYIOIIUX [T03HABATEIHHYIO
MOTHBAIIUIO 00 YYaIOIINXCS,

* IPUMEHEHHUE TPYIIOBOM pabOThI MM pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHIHOM pabOThI U B3aUMOJECHCTBUIO C IPYTUMH 00YyYarOIIUMHUCS;

* BBIOOp M HCIIOJIb30BAaHME HA YPOKAX METO]OB, METOJIMK, OKA3bIBAIOIIUX BOCITHTATEILHOE
BO3/ICIICTBIE HA JIMYHOCTh B COOTBETCTBUU C BOCHHUTATEIbHBIM HAEAJIOM, LIEJbI0O U 33aJadyaMu
BOCTITAHUS,

* MHULMUPOBAHUE U TOJAJIEP’KKA UCCIIEeI0BATENIbCKON AESITEIbHOCTH HMIKOJBHUKOB B (hopMme
BKIIIOYEHHE B YPOK pa3IMYHBIX MCCIEJOBATENbCKUX 33JaHUN, YTO JaeT BO3MOXKHOCTh
o0ydJaronMcss TPHOOPECTH HABBIKM CAMOCTOSITEIIBHOTO PEIICHHUsS] TEOPETUYECKOW MPOOIEMBI,
TreHepUpOBaHUs U O(QOPMIICHUSI COOCTBEHHBIX THUIIOTE3, YBAKUTEIBHOTO OTHOIICHHS K UY>KUM
uzesiM, MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHUSI U OTCTaWBAaHUS CBOCH TOUKHU 3pEHUS;

YCTQHOBJICHHE YBA)KUTENBHBIX, IOBEPUTENBHBIX, HE(POPMATIbHBIX OTHOIICHUH MEXITY
YUUTEJIEM U YUEHUKAMH, CO3JJaHHE Ha yPOKaX SMOLMOHAIbHO-KOM(POPTHON Cpeibl;

NpPUMEHEHHE Ha YpOKaX MHTEPAaKTUBHBIX (opM paboTel ¢ 0O0y4aromuUMUCS:
UHTEJJICKTYaJbHBIX UIP, CTUMYJUPYIOIIUX T[I03HABATEIbHYI0O MOTHBAIUIO OOydaroluxcs;
JUIaKTUYECKOTO TeaTpa, IJe MOJY4YeHHBIE HAa YPOKE 3HaHUS OOBITPHIBAIOTCS B TEaTPAIbHBIX
MOCTaHOBKAX; AMCKYCCUH, KOTOpbIE JAal0T OO0YyYaromMMCS BO3MOXHOCTb MPHOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOT'O THANIOra; TPYNNOBOI paboThl MM paboThl B Mapax, KOTOpPbIE ydaT
00ydJaronuxcsi KOMaHIHOW pab0Te W B3aUMOJICHCTBUIO C IPYTUMH 00yUJarOIIIMMHUCS.



