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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o XMMHH Ha YPOBHE OCHOBHOTO OOIIer0 oOpa3oBaHHs COCTaBI€Ha Ha OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOIO OOMIEro
obpazoBanwms, npeAcTtaBieHHBX B PI'OC OO0, a Takke Ha OCHOBe (heflepallbHON pabodei MporpaMMBI
BOCTIHTAHUS U C YIETOM KOHIICTIIIUHU TPENOoaBaHus yIeOHOTO mpeaMeTa «XUMUs» B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickon denepanumu.

[IporpamMma no xuMun Ja€T IpEACTaBIEHUE O IEIsIX, 00IIel cTpaTeruy 00y4eHNs, BOCTIUTAHUS U
pa3BUTHS OO0YYAIOMIMXCS CPEACTBAMH Y4E€OHOTO IMpeaMeTa, YCTaHAaBIUBAET 00s3aTeNbHOE IMPeIMETHOe
coJiep)KaHue, MpeayCMaTpUBaeT paclpeeNieHHe €ro Mo KjiaccaM U CTPYKTYpHpOBaHME IO pas3lienaM U
TéMaM TMpOrpaMMbl IO XHMHH, ONpPEIENAET KOJUYECTBEHHBIE M KayeCTBEHHBIE XapaKTEPHUCTUKU
COZIep)KaHUs, PEKOMEHyEMYIO IIOCIEI0BATEIHbHOCTh M3YUCHHS XVUMHHA C YYETOM MEXIIPEIMETHBIX WU
BHYTPUINPEAMETHBIX CBS3€H, JIOTHKK y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarommxcs,
oTpeJiesiieT BO3MOKHOCTH MpeaMeTa AJIsl pealn3aliu TpeOOBaHUH K pe3yjbTaTaM OCBOSHHS OCHOBHOM
o0pa3oBaTenbHONH TPOTPaMMBI Ha yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHWU K
pe3ynpTaTaM OOYyYeHHs XMMHHA Ha YPOBHE IleNield M3ydeHHs TpeAMETa W OCHOBHBIX BHIIOB Yy4eOHO-
MO3HABATENBFHOMN IESTETHbHOCTH 00YYaOLIerocs TI0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWe XWMHU CIY)KHT OCHOBOW Ui (DOPMHPOBAHWS MHUPOBO33PEHHSI OOYYArOIIErOCs, €ro
MPEJICTABICHUH O MAaTEepHalbHOM E€IUWHCTBE MHpA, BAXKHYIO POJb HrParOT (OpMHUpYyEMble XHMHUEH
MMpEACTABJICHUA O B3aMMOIIPCBPALICHUAX SHEPIUU U 06 9BOJIIOIMHU BCIICCTB B IIPUPOAC, O MYTAX PCHICHUA
TIO0AIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPIeTHUECKOU, MUIICBON U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXPaHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXKHOCTEH Uil CaMoOpa3BUTHS W (POPMHUPOBAHUS KyJIBTYDEHI
JTUYHOCTH, e€ 00mIeil 1 (HyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJaa B (OpPMHpPOBaHWE MBIIUICHHS W TBOPYECKHX CIIOCOOHOCTEW OO0yYarommxcs,
HaBBIKOB HMX CaMOCTOSTEILHOM yqe6H0171 ACATCIIBHOCTH, JSKCIHCPHUMCHTAJIBHBIX W HCCICA0BATCILCKUX
YMEHUH, He0OXOJUMBIX KaK B OBCETHEBHOM KHM3HHU, TaK U B TPOPECCHOHATEHON AEATEITLHOCTH;

3HAKOMHUT CO CHEeNH(PHUKONH HAYYHOTO MBIIUICHUS, 3aKIa{bIBAET OCHOBBI IIEJIOCTHOTO B3IJIA/Aa HA
CAUHCTBO IMPUPOABLI U YCJIOBCKA, SABIACTCA OTBETCTBCHHBLIM 3TallOM B q)OpMHpOBaHI/II/I €CTCCTBCHHO--
HAy4YHOU TPaMOTHOCTH O0YyYarOIIMXC;

croco0cTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]] B 3KOJIOTHYECKOE 00pazoBaHNe 00yJatONXCs.

JlaHHbIe HampaBJICHUs B O0YUCHUN XUMHH 00CCIICYMBAIOTCS CICNU(DUKOMN CoiepKaHus y4eOHOro
mpeaMeTa, KOTOPBIN SBIISETCS MEeAarorndecky aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOI HAyKH XMMHH Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHWS OPUEHTUPOBAH Ha OCBOCHHE
O6yT-IaIOHII/IMI/IC$I CUCTCMBI TI€PBOHAYAJIBHBIX MMOHATHI XHUMHH, OCHOB HeOpFaHHHeCKOﬁ XUMHHN H
HEKOTOPBIX OT/IEIbHBIX 3HAYMMBIX MTOHITUH OPTaHWYECKONH XUMUH.

CTpyKTypa cozepKaHHs MPOrpaMMbl IO XMMUHK c(OPMHPOBAHA Ha OCHOBE CUCTEMHOTO MOX0/1a
K eé HU3YUYCHHIO. CO}Iep)KaHI/IC CKJIaAbIBACTCA U3 CUCTEMBbI MOHATHH 0 XUMHYECKOM DJIEMEHTE U BCUICCTBE
M CHCTEMBI MOHATUH O XuMmuyeckod peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OPTraHW30BAaHBI IO
MPUHLMITY TOCJIEOBATEIBHOIO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKHX IMPEICTaBICHUI DPa3HOIro
YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— Y4YC€HHA O CTPOCHUM aToOMa U XUMHYECKOMN CBsI3H,

— TPEACTaBIECHUI 00 AMEKTPOTUTHYECKON JUCCOIIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHWS paccMaTpUBAIOTCSI HA OCHOBE OMIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (baKTOB, Ppa3BUBAIOTCA IIO0CJICAOBATCILHO OT OAHOI'0 YPOBHA K JAPYroMy, BBIIIOJIHSAA
GyHKIIMM OOBSICHEHUs] W TPOTHO3UPOBAHUSI CBONCTB, CTPOCHHS W BO3MOXHOCTEH IPaKTHYECKOTO
MIPUMEHEHUS U MTOJIyYEHUs U3y4aeMbIX BELIECTB.

OcBoeHne mporpaMMbl 10 XUMHHU CIIOCOOCTBYET (POPMHUPOBAHHIO NPEACTABICHUS O XUMHYECKON
COCTaBIISIIOIIEH HayYHOW KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOILICHUS K
HAyYHOMY 3HAHMWIO W METOJaM MO3HAaHHWA B Hayke. M3ydeHHWe XMMHW TPOWCXOIUT C TPUBICUYECHUEM



3HAaHUU M3 paHee M3YUYCHHBIX YUeOHBIX HpeAMeToB: «OKpyskawomui Mup», «bruonorus. 5—7 Kaacce» U
«®Dusuka. 7 Kiacey.

[lpy u3yueHMHM XMMHUU TPOUCXOAUT (OPMHUPOBAHUE 3HAHWN OCHOB XMMHYECKOH HAayKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyNbTyphl. 3amadya y4eOHOTO IpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI
XUMWUYECKUX 3HAaHUW — BaXXHEWIINX (HaKTOB, IOHITHHA, 3aKOHOB M TEOPETHUYCCKUX ITONOXKCHUMH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOIO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METOJaM TO3HAHWS NPHU M3YYCHWH BEIIECTB W XUMHYECKHX pEaKiuid, B (HOPMHUPOBAHUH W Pa3BUTHHU
MO3HABATENFHBIX YMEHUH M WX MPUMEHEHWH B y49eOHO-TIO3HABATEIbHON W y4eOHO-MCCIIE0BATEIhCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBmJl 0€30MacHOro 0OpalleHns C BEeUIeCTBAMH B TIOBCEIHEBHOM KU3HHU.

[Ipu u3yyeHnn XUMHUK Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUs BAKHOE 3HAUECHHE IPUOOPEIH
TaKHe eNH, KaK:

— (QopMupoBaHHE WHTEIUIEKTYyaJbHO pPa3BUTOW JHWYHOCTH, TOTOBOM K CaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHITHIO DPELICHWH, CIIOCOOHOW agamnTUpOBaThCs K OBICTPO
MEHSIOIIIMCSI YCIIOBHUSIM JKU3HU;

— HampaBJICHHOCTh OOyYeHHS Ha CHCTEMAaTHUYECKOE IMPHOOIIEHHEe OOyJaroImuxcs K
CaMOCTOSITETIbHOM TMO3HABATENBHONW JESITENbHOCTH, HAy4YHBIM METOJaM TMO3HAaHUS, (OPMUPYIOMINM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— ofecrnedeHWe YCIIOBHH, CIOCOOCTBYIOIMIMX TPUOOPETEHHIO OOYYAIONMIMMHUCS — OIBITa
pa3sHOOOpa3HOW JEATEILHOCTH, TO3HAHWSI W CAMOTO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMHCTGHHHP'I), HNMCIOIHNX YHUBCPCAIbHOC 3HAYCHHUE IJI PA3JIMYHBIX BUAOB ACATCIBHOCTH,

— (opMmupoBanue 00MIeH PYHKINOHAIHFHOW U €CTECTBEHHO-HAYIHOH IPaMOTHOCTH, B TOM YHCIIE
YMGHHI;'I O6’I:SICHSITI) 1 OICHUBATh ABJICHUA OKPYXKAIOIICTO MHPA, UCII0JIb3Yys 3HAHHA U OIIBIT, IIOJTYUYCHHBIC
NpY W3yYEHHH XUMHH, IPUMEHATh WX NPH PEUICHUH MPOOJIEM B MOBCEJHEBHOW >KU3HH M TPYIOBOM
JIeSTENIbHOCTH;

— (¢opMupoBaHue y OOYYAIONINXCS TYMAHHCTUYECKWX OTHOIICHUH, MOHMMAaHUS IEHHOCTH
XUMHYECKUX 3HAHUH I BBIPAOOTKHM 3KOJIOTHYECKH II€JIECO00Pa3HOrO TMOBEJACHHS B OBITY U TPYIOBOU
JeSITeIbHOCTH B LIEJIAX COXPAaHEHHsI CBOETO 3/I0POBbS M OKPY>KaIOIIel IPUPOTHON CPEJIbL;

— pa3BHUTHE MOTHBAIMH K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCITHTAHHUIO Ha
OCHOBE YCBOCHHsSI OOIIEYETIOBEYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIsS H
HaIlpaBJICHHOCTHU ﬂaaneﬁmero OGy‘IeHI/IH.

OOmiee 4KMCIIO 4YacoB, OTBEAEHHBIX I HM3YYCHHS XUMHUH Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce — 68 gacos (2
yaca B HEJICIIO).



COJEPKAHUE OBYYEHUSA

8 KUIACC

I[lepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpenmer xumun. Ponb XUMHUM B KU3HU 4elIOBeKa. XUMMs B CUCTEME HayK. Tesa M BelecTsa.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOsSHHE BemiecTB. [loHsATHE 0 MeTogax TMO3HAHUS B
xumun. YucTele BemecTBa v cMecu. CriocoObl pa3ieneHus CMecei.

ATOMBI M MOJEKYNTbl. XUMHAYECKUE 3MeMeHThl. CUMBOJBI XUMHUYECKHUX 3JIeMeHTOB. [IpocTrie m
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumnueckass (opmyia. BaneHTHOCTP aTOMOB XMMHUYECKHX DIIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTeNbHAs aToOMHasg Macca. OTHOCUTENbHas MOJEKyJspHas Macca. MaccoBas
JTOJISE XUMUYECKOTO DIIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsdpHas Macca. B3aumocBs3p konmuecTBa, Macchl M 4Mcia
CTPYKTYPHBIX €AMHUI] BetecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

Ou3ndeckre ¥ XUMUYECKHE SBICHUA. XUMHUYECKas peakius u e€ MpU3HaKd. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XWMHUYecKne ypaBHeHHsA. Kiaccmpukanus XWMHUYECKHX peakiuil (CoeamHeHus,
pasioKeHHs, 3aMEIeHHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIIOCYJOi, TpaBWiIaMd pabOTBl B Ja0opaTopuHu H TpUEMaMHu
oOpaitieHus: ¢ J1abopaTOPHBIM O0OPYJOBaHHUEM, M3YYCHHUE M ONMHCAHHE (PU3UUCCKHX CBOMCTB OOpa3lioB
HEOpPraHMYEeCKUX BEIECTB, HaOdroneHne (uindyeckux (IUIaBICHWE BOCKA, TasHUE JbJla, pacTHpaHUE
caxapa B CTYIKe, KHTICHHE U KOHISHCAIIVsI BOJbI) M XUMHUYECKUX (TOPEHHUE CBEYH, TPOKATUBaHIE METHON
MPOBOJIOKH, B3aMMOJICHCTBUE Mella C KHUCJIOTOH) sIBICHHWH, HAOMIOACHWE W ONKMCAaHUE MPU3HAKOB
MPOTEKaHUsI XUMUUYECKUX peakluuil (pas3iokeHne caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapwus, paznoxxkenre runpokcuna Meau (1) mpu HarpeBaHum, B3auMOIEHCTBIE JKeIe3a C PACTBOPOM COIH
menu (1), m3yueHne crmocoOOB pa3aeneHus: cMecei: ¢ TOMOINBI0 MarHuTa, (UIBTPOBAaHUE, BHITAPUBAHNE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEACHHWE OYUCTKUA TOBAPEHHOHM CONM, HAOIIOJCHUE W OIHCAHUE
pe3yabTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHMsS MAacChl, CO3JaHHe Mojeen
MOJIEKY (IIapOCTEPKHEBBHIX ).

Baskueiilue npeacTaBuTeM HEOPraHUYECKUX BeleCTB

Bo3nyx — cmecp razoB. CocraB Bo3nmyxa. Kucmopom — 31eMEHT M MPOCTOE BEIECTBO.
Haxoxpaenne kuciaopoja B mpupo/ie, GU3NIEeCKe U XUMHUECKHEe CBOMCTBa (peakiuu ropeHus ). OKCHIBL.
[Ipumenenue xucmopona. CrocoObl TMONy4YEeHHs] KHCIOpOJa B JA0OPAaTOpUU M TPOMBIIUICHHOCTH.
Kpyrosopot kucnopozaa B ipupoJie. O30H — alIoTpoIHas MOAH(UKAIUS KHCIOPOIa.

TeroBoit  3hdexkr xumuUeckodl peaknuyu, TEPMOXHMHUYECKHE YpaBHEHHUS, 0JK30- W
SHIOTEPMUYECKHE Peaknd. TOIUTMBO: yrollb M MeTaH. 3arps3HeHHe BO3/yXa, YCHIIEHHE MapHUKOBOTO
a¢ddekra, paspyiieHHe 030HOBOTO CJIOSL.

Bomopon — anemeHT M mpocTtoe BemiecTBO. HaxoxmeHune BoJopoaa B mpupoze, puszndeckue u
XUMHYECKHE CBOWCTBA, PUMEHEHNE, CIIOCOOBI TToiydeHwst. KHCIOoTh 1 comu.

MousipHbliii 00bEM Ta30B. PacuéThl 110 XUMHUECKUM YPaBHEHUSIM.

®usnueckne CcBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackleHHble u
HEHACBIIIEHHbIE pacTBOpBL. PacTBopuMOCTh BemecTB B Bojae. MaccoBas 10 BEIIECTBa B PAacTBOPE.
XumMmndeckue cBorcTBa BoAsl. OCHOBaHUs. Poib pacTBOpOB B pUpoAE U B XKU3HH yenoBeka. Kpyrosopor
BOJIBI B PUPO/IE. 3arps3HEeHNe MPUPOAHBIX BoA. OXpaHa W OYUCTKA MPUPOJHBIX BOI.

Knaccudpukanms  Heopranmyeckux coeamHeHnd. Okxcuapl.  Kiaccudukanmust — oKcHOOB:
cojeoOpasytonine (OCHOBHBIC, KHUCIIOTHBIE, aMm@oTepHble) U HecoseoOpasyromue. HomeHkinarypa
okcu1oB. Dr3nyeckre u XUMHYECKHE CBOMCTBA OKCHUIOB. [lomyyuenre okcumoB.

OcHoBanus. Kitaccuukarys ocHOBaHMIA: IENTOYM U HEPACTBOPUMBIE OCHOBaHUs. HoMeHkIaTypa
ocHoBaHMH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHre ocHOBaHUI.

Kucnotel. Kinaccudukanmst kuciaor. Homenknatypa kucinor. @duzmyeckne W XUMHUYECKHE
cBoiicTBa kuciot. Psa aktuBHoctu MmetaiuioB H. H. bekerosa. [lonyyenue kucior.

Conu. HoMenknarypa coneil. @u3zndeckue 1 XUMUYECKHE CBOMCTBa coiiel. [lonyuenue coneil.

I'enernyeckast cBA3b MEXAY KIaccaMU HEOPTaHUYECKUX COEUHEHUI.

Xumuueckuit IKCnepumenm:



KayeCTBEHHOE OIIPEACICHUE COJEp)KaHUs KHUCIOpPOAa B BO3IyXe, IOJIydeHHe, coOupaHue,
pacro3HaBaHHe M M3yYCHHE CBOMCTB KHCIIOPOAA, HAOIIOAEHHE B3aNMOACHCTBHS BELIECTB C KUCIOPOIOM
Y YCIIOBHSI BOSHUKHOBEHHS M NPEKpalleHns: ropeHus (1oxkapa), 0O3HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB H
OMMCaHWE WX CBOWCTB, MOJy4YeHHE, coOMpaHHe, pPaclO3HABaHHE W M3Y4YCHHWE CBOHCTB BOAOpOIA
(ropenme), B3ammomelictBue Bojopoma ¢ okcugom wmemu  (I1)  (BO3MOXXHO — HMCIONB30BaHHE
BHICOMATEPHAJIOB), HAOIIOCHNE 00Pa3IIOB BEMIECTB KOJIMIECTBOM | MOJIb, HCCIIEIOBAHNE OCOOEHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIUYHOH PacTBOPUMOCTHIO, IPUTOTOBJIEHHE DPACTBOPOB C ONpeAcIEHHON
MacCcOBOH J0JIel pacTBOPEHHOIO BELIECTBA, B3aMMOACHCTBHE BOJBI C META/UIaMH (HATPUEM U KaJIbIHEM)
(BO3MOXXHO HCIIOJIB30BaHKME BHICOMATEPHAIOB), HCCIEIOBAaHHE OOpa3lOB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIaccoB, HAOMIOJICHHE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3ydyeHue B3amMojneicTBus okcuaa menu (ll) ¢ pacTBOpoM cepHOHM KMCIIOTHI, KHCIOT C METaJUIaMH,
peaxnuii HeHTpanu3aluy, NoJdy4eHHEe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OTHOIO METajlla IPyTuM
U3 pacTBOpa COJIM, PElIEHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelure kinaccsl HEOPraHn4eCKUxX
COEIMHECHUID).

Hepuoguyecknii 3axkoH u Ilepuoaumyeckass cucrema xuMuuyeckux »3jemednros JI. H.
Menpgenaeea. Crtpoenne aTromMoB. XuMH4YecKas CBs3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

[lepBbie MONBITKM KiIaccUUKALMKM XUMHYECKHX 3JIeMEHTOB. [loHsATHE O Tpymmax CXOZHBIX
3JIEMEHTOB (ILEJIOYHbIE M ILNEIOYHO3EMENbHBIE METaJUIbl, TaJIOTCHbI, MHEPTHBIE TIa3bl). ODJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUJIBL.

ITepuonnueckuii 3akoH. Ilepuoaudeckas cucrema xumudeckux snemeHToB [[. M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas Gopmbl Ileproamaeckoil cucTeMbl XUMUYECKIX 3JIeMeHTOB /.
N. Menpneneesa. Ilepuoasl u rpynnel. @U3sndeckuil CMBICH IOPSJKOBOIO HOMEpAa, HOMEPOB IIEpUOJA U
TPYINIIBI 3JEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX saep. M3otombl. OaekTpoHbl. CTpO€HHE AIEKTPOHHBIX
obomodek aromoB mepBbix 20 xummdeckux dnmeMmeHToB llepmogmdeckoit cucremsr . Y. Menneneesa.
XapakTepuCcTUKa XMMHUYECKOIO 3JIEMEHTa 10 €ero mnojoxeHuro B llepuoguueckon cucreme [I. .
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsS] pajguyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB, METAUIMYECKHX U
HEMETAJNIMYECKUX CBOMCTB IO rpyIaM U nepuoaam.

3nauenue llepmonuueckoro 3akona u Ileproanueckoil cUCTEMBl XUMHUYECKHUX DJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MennesneeB — yu€HbIN U rpakIaHUH.

Xumuueckast cBsi3b. KoBaseHTHas (MOJSIpHAsl W HENOJSIPHAst) CBsI3b. DJNEKTPOOTPULATEIBHOCTh
XUMHYECKHUX dJIEMeHTOB. MoHHAs CBS3b.

Crenenp okucieHus. OKHCIUTENbHO--BOCCTAHOBUTENIbHBIE peakumu. [Ipomeccel okucieHus u
BOCCTaHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm.

M3y4eHne 00pa3lloB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJEICTBHE THAPOKCHIA LIWHKA C
pacTBOpaMH KHCJIOT U ULIEJOYEH, NMPOBEACHUE OINBITOB, WILIIOCTPHPYIOLIMX MPUMEPHl OKHCIUTEIbHO-
BOCCTaHOBUTENBHBIX peakiuil (roOpeHne, peakluu pa3ioKeHUs, COeTUHEHUS).

Meosrcnpeomemmuple cea3u

Peanusamnus MeXIpeIMETHBIX CBSI3€H MPU M3yYEHUH XMMHUHU B 8 KJIAacce OCYIIECTBISETCA 4epe3
UCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX MOHATHH, TAK U MOHATHH, SBJISIOLINXCS] CHCTEMHBIMHU
JJ1d OTACJTIBHBIX IPEAMETOB €CTECTBCHHO--HAYYHOT'O TUKJIA.

OOmye ecTeCTBEHHO--HAy4YHbIE TOHITHS: HAy4HBIH (DakT, THIOTE3a, TEOpHs, 3aKOH, aHAIu3,
CHHTE3, KiaccupHKauus, NepHOAMYHOCTh, HAOIIONEHHE, IKCIEPHUMEHT, MOJCIMPOBAHUE, H3MEPEHHE,
MOJIEJb, ABJICHHE.

®dusuKa: MaTepus, aToM, 3IEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, paJIHOAKTUBHOCTbD,
MOJIEKyJa, BJIEKTPUUECKUH 3apsil, BELIECTBO, TeNo, O00bEM, arperaTHOe COCTOSHHE BELIECTBa, ras,
(bu3MYECKUE BEJUYNHBI, €AUHHUIBI H3MEPEHHS, KOCMOC, IJIaHeThI, 3BE3/1b1, COJTHIIE.

Buonorust: poTocuuTes, npixanue, ornochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIE MOPOIBI, MOJE3HBIE HCKOINAEMBIE,
TOIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYecKasl peaKIus



ITepuoanueckuit 3akoH. Ilepronuueckas cucrema xumuueckux anemeHToB JI. Y. Menneneena.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHWMHYECKHX JJEMEHTOB IEPBBIX TPEX
MEPUOOB, KanMs, KajblMsl M HUX COEIMHEHUH B COOTBETCTBHM C IIOJIO)KEHUEM D3JEMEHTOB B
Ileproanueckoil cucTeMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUIbI XUMAYECKON CBSI3U. THITBI KPUCTAJUIMYECKUX PEMIETOK, 3aBHCUMOCTD
CBOMCTB BellleCTBA OT TUMA KPUCTAJUIMYECKON PEIIETKHA U BUIa XUMUYECKON CBSI3HU.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEMIeCTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIMXCS K pa3iW4yHbIM KJaccaM HEOPraHWYECKHX COCOUHEHUH, TIEHETHUYecKas CBS3b
HEOPraHWYECKUX BEIIECCTB.

Knaccupukanms XuMHYECKMX peakUWi MO pa3inuyHbIM NpHU3HaKaM ([0 YUCIy M COCTaBy
YUaCTBYIOIIMX B PEAKIMW BEIIECTB, MO TEMJIOBOMY 3((eKTy, M0 HM3MEHEHUIO CTETEHEeH OKUCIICHHUS
XUMHYECKHAX DJIEMEHTOB, 10 OOpaTHMMOCTH, MO YYaCTHIO KaTajam3aTopa). JK30- W DHIOTEPMHYECKHE
peaxkium, TEPMOXUMUYECKHE YPAaBHEHMUSL.

[lonsate o ckopoctd xumuueckod peakuuu. lloHsTHEe 00 O0OpPaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M TE€TEPOreHHBbIX peakuusx. IloHsTue o kaTtanwmse.
IlonsiTHE 0 XUMHUYECKOM paBHOBeCHMU. DaKTOpbI, BIUSAIOIIKE HA CKOPOCTh XMMUYECKOH pEakUuu U
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE ~ PEAaKIWH,  JIEKTPOHHBIA  OallaHC  OKHCIUTEIHHO-
BOCCTAHOBUTENBHOU peakuu. COCTaBIE€HUE YPaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLIUN C
UCIIOJIb30BaHUEM METO/Ia JIEKTPOHHOr 0 OanaHca.

Teopust 3NEKTPOTUTUIECKON TUCCOITUAIIUN. DICKTPOIUTHI U HEANEKTPOIUTHL. KaTOHBI, aHHOHBI.
MexaHu3M auccoUManyy BEIIECTB C Pa3IMYHbIMU BUAAMH XHUMHUYECKOW CBs3U. CTENeHb AMCCOLUALUU.
CunbHbIC U c1a0ble 3JCKTPOIIHTHL.

Peakumu wmoHHOTO OOMEHA. YCIIOBHsI IPOTEKAaHWS pEaKIUid HOHHOTO OOMEHA, TIOJHBIE U
COKpallléHHbIE HOHHBIE YypaBHEHUS peakuuid. CBOWCTBA KHUCJIOT, OCHOBAaHWM M COJEH B CBETE
MIPEJICTAaBICHNUH 00 JIEKTPOIMTUYECKON auccormanmuy. KadecTBeHHbIe peakiuu Ha WOHBL. [loHsATHE O
TUAPOJIM3E COJIEH.

Xumuueckuii IKcnepumenm:.

03HAKOMJIEHUE C MOJEIIAMU KPUCTAIIMYECKUX PELIETOK HEOPraHMUYECKUX BEIIECTB — METAIUIOB U
HeMmeTaioB (TpaduTa W amMasa), CIIOKHBIX BEIIECTB (XJIOPHIA HATPHUS), UCCIIEJAOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHUYECKOW pEeaKkmMh OT  BO3JCHCTBUS  Pa3NUUHBIX  (aKTOpPOB, HCCIE/IOBaHUE
AJIIEKTPOIPOBOJIHOCTH PACTBOPOB BEUIECTB, IpolLiecca TUCCOLMAMM KHUCIOT, IIEJIoYed U  conel
(BO3MOXKHO HCIONB30BaHHE BHJEO MATEPUANIOB), MPOBEIEHHE OIBITOB, HWJLTIOCTPUPYIOMIUX TPU3HAKA
MPOTEKaHUsl pPeakivii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BBIICICHHE ra3a, 0Opa3oBaHHE BO/IbI),
OTIBITOB, WLTIOCTPUPYIOMINX MIPUMEPHI OKUCIUTEITHHO-BOCCTAHOBUTENBHBIX PeaKiuii (TOpeHne, peakiuu
pa3ioXeHHs, COEAMHEHWs), pacro3HaBaHWE HEOPTaHMYECKHUX BEIIECTB C IMOMOMIBIO0 KaueCTBEHHBIX
peaxiuii Ha MOHBI, peleHNe FKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTanjasl 1 UX coeTMHEHUs

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC CTETICHH
okucienus. CTpoeHne U (PU3NUECKHE CBOMCTBA MPOCTHIX BEIISCTB — IaJIOTEHOB. XUMHUECKUE CBOWCTBA
Ha TipuMepe xJiopa (B3auMoJIeHCTBIE ¢ METaJIaMH, HEMETaJUTaMu, Ieodamu). Xsmoposoaopos. ComnsiHas
KHCIIOTa, XMMHUYECKHUE CBOMCTBA, IOJy4YeHHE, NMpUMEHEHHe. J[eficTBHE XJopa M XJOpOBOAOpOJa Ha
OpraHu3M uesoBeka. BaxkHeilne XJI0puabl U UX HaX0XKACHUE B IPUPO/IE.

O6mras xapakrepucTuka 351eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
crernieHH okucieHus. CtpoeHue W (pu3MUYecKHe CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnorponHble MoOAM(UKAIUK KUCIOpoJa W cepbl. XUMHUYecKue cBoiictBa cepbl. CepoBopopor,
CTpoeHHue, (Qu3MUecKre W XuUMHYeckhe cBoiicTBa. OKCHIBI Cepbl KaK MPEJCTABUTEIH KHUCIOTHBIX
okcumoB. CepHas KucioTa, PU3NYECKHEe W XMMHYECKHe CBOWCTBa (0OIIMe Kak MpEeCTaBHTENs Kiacca
KHACIOT W crneuupuyueckue). XUMUUYECKHE PEaKIMH, JIeXKallde B OCHOBE NPOMBILUIEHHOIO crocoba
MTOJIYYCHHSI CepHON KHUCIOTHL llpumMmenenue cepHoil KuciaoThl. COMM CEpHON KHCIIOTHI, KadeCTBEHHAS
peaknmsi Ha cynbdar-noH. HaxoxaeHue cepbl U €€ COeqUHEHUN B MPUPOJIC. XUMUUYECKOE 3arpsS3HCHHE
OKpY’Kalollel cpeasl COSNMHEHUSIMH cepbl (KUCIOTHBIE TOXIHW, 3arps3HEHHE BO3IyXa W BOZOEMOB),
CHOCOOBI €ro NPeAOTBPAILCHHS.

OO6mrast XapakTeprucTruka 31eMeHTOB V A-rpytisl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
CTCIIEHN OKHCIICHUS. A30T, paclpoCTpaHEHHE B TPHUPOJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.



KpyroBopor a3zora B mpupoge. AMMHAK, ero (HU3MYECKHE W XUMHYECCKHE CBOWCTBA, TOJMyYCHHUE H
npumenenue. Comu aMMOHUS, UX (DU3WUYECKHE W XMMHUYECKHE CBOWCTBA, MpUMeHeHne. KadecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoiydeHHe, (QU3MYSCKUE M XUMHUYECKUE CBOWCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT WM creruduveckre). Mcrmonb30BaHue HHUTPATOB M COJICH
aMMOHHS B Ka4eCTBE MHHEPAIbHBIX YAOOpeHWH. XWMHUYECKOe 3arps3HeHHe OKPY)KAroIIeH Ccpeabl
COCMHEHISIMA a30Ta (KUCIIOTHBIE IOXAW, 3arpsS3HEHHE BO3qyXa, MOYBBI W BOJ0EMOB). Docdop,
ajoTpornHeie Moaudukanuu Gocdopa, Gusnveckre U xumudeckue cporictea. Oxcua dochopa (V) u
¢dochopras kucnora, pusMUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmomp3oBanue QocdatoB B
KaueCTBe MUHEPAIBHBIX YIOOpEHUIA.

OO0mas xapakTepucTrka 31eMeHToB |V A-rpymbel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHEIC
CTCTICHH OKHCIICHHS. YTJIEPO/l, AJUIOTPOITHBIC MOJU(PUKAIINY, PACIPOCTPAHCHUE B MPHUPOJIE, (PU3HUSCKUE
U XUMH4YecKue cBoicTBa. AxpcopOrus. Kpyrosopor yrmepoma B mpupoge. OKCHIbl yriiepoga, HX
(U3MYECKUE U XUMUYECKHE CBOWCTBA, JNCHCTBHE Ha KUMBBIC OPraHU3MBbI, TOJIYYCHUE M TPUMCHEHHE.
DKOJIOTHYECKUE MPOOJIeMBI, CBSI3aHHBIE ¢ OKcuaoM yriepona (IV), rumoresa riao0abHOrO MOTEIUICHUS
KITUMaTa, MapHUKOBBIN 3 (deKT. YTonmbHas KUCIOTa U €€ CONHN, MX (PU3NIEeCKHe U XUMHUIECKIE CBOUCTBA,
nonydeHre M npuMeHeHue. KauecTBeHHast peaknys Ha KapOoHaT-WOHBI. Mcnonap3oBaHne KapOOHATOB B
OBITY, MEIUILIMHE, TPOMBIIICHHOCTH U CEJILCKOM XO3SIMCTBE.

[lepBoHavYanbHBIC IOHATHS 00 OPTAaHWYECKUX BEIIECTBAX KaK O COCMWHEHHSX yriiepoja (MeTaH,
3TaH, YTHIIEH, alleTHUIICH, 3TaHOJI, TJINIEPHH, YKCYCHas KUCIoTa). [IpupogHbIe HCTOYHHUKH YTIEBOIOPOIOB
(yromnp, mpupogHBI Tra3, HEPTH), MPOAYKTHl WX IepepadoTku (OCH3WH), MX pOJib B OBITY |
MPOMBIIUICHHOCTU. [ToHSITHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: KHMpaX, OeliKax, yrieBojax — M MX
POIH B JKM3HU YeToBeKa. MaTtepualibHOe eJMHCTBO OPTaHNYECKUX M HEOPTaHUIECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOWMCTBA, MOJydeHUe W NpuMeHeHune. CoenHeHHS
KpeMmHUsi B mpupone. OOmme mnpencraBieHuss o6 oxcune kpemuus (IV) u kpemMHHEBOH Kuciore.
CunmkaTel, UX HCIONIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHEHIe CTpOUTENbHBIE MaTepUabL:
KepaMHKa, CTEKJI0, IIeMeHT, OeToH, kene300eToH. Ilpobmembl 0e30mMacHOTO  HCIIONB30BaHUS
CTPOUTEIILHBIX MAaTEPHAJIOB B MTOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:.

M3y4eHHEe O00pa3loB HEOPraHWYECKHWX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI, IPOBEICHHE
KAueCTBCHHBIX PEAKIMHA Ha XJIOPHI-MOHBI W HAONIOJCHUE TPU3HAKOB HMX NPOTCKAHHS, OIIBITHI,
oTpaxkamolue (U3NYECKHE M XUMHUYCCKHE CBOWCTBA TaJIOTCHOB M HX COCJAMHEHUH (BO3MOXKHO
WCIIONb30BaHNE  BHICOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3llaMH XJIOPHIOB (TaJOT€HHUIOB),
03HaKOMIIEHUE ¢ 00pa3liaMu Cephl U €€ COeTUHEHHUSIMUA (BO3MOXKHO HCITONB30BAHHUE BHIEOMATEPHAIIOB),
HaOJIIOJICHUE TIpoliecca OOYIJIMBaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
M3yYeHNe XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KaueCTBEHHON peaKIny Ha
cynehaT-uoH U HaONrofeHWe TpU3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (U3NYECKHMMH CBOWCTBAMU
aszota, ¢ocopa U UX CoeAMHEHUH (BO3MOXKHO MCITIOJIb30BAaHUE BHICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (ochopHBIX YHAOOpEHUH, MoyydeHHue, COOMpaHue, paclo3HaBaHWE U HM3yueHHE CBOWCTB aMMHaKa,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMii Ha HOH aMMOHHA M (ocdaT-WOH W HM3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEWCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MeAbl0  (BO3MOXKHO
MCIOJIb30BaHUE BHJICOMATEPHAIOB), U3yUECHUE MOJCNEH KPUCTAUIMYECKUX PEmETOK anmasa, rpadura,
¢ymiepeHa, 03HaAKOMIJICHHE C MPOLIECCOM aJICOPOIINU PAaCTBOPEHHBIX BEIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, NMOJydYeHrne, coOupaHue, paclio3HaBaHUE W W3YYEHUE CBOMCTB YIIIEKHCIIOTO
rasa, IpOBEJCHUE KAaYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI M HU3YYCHHE MPHU3HAKOB HX
MPOTEKaHUsl,  O3HAKOMIJIEHHME C  MNPOAYKIHEH  CHUJIMKATHOW  TNPOMBIIUICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe «BakHelIrne HeMeTauTbl U UX COCTUHEHHSD».

MeTaJuibl 4 X COETMHEHHS

OO6mrast XapaKTEPUCTHKA XUMUYICCKAX JJIEMEHTOB — METAJIOB HAa OCHOBAHHWH WX TIOJOKEHHUS B
Ilepuoanueckoit cucteme xumuueckux 3neMmeHToB J. Y. MenneneeBa u ctpoeHus atomMoB. CTpoeHue
MeTauIoB. MeTauinueckasi CBSI3h M METANTHYECKAas KPUCTaUIMUeCKass PermeéTKa. DIEKTPOXUMHYSCKHA
psAA HanpsDKeHWH MeTauioB. Du3nueckne M XUMHUECKHE CBOMcTBa MeTayuioB. OOmue CrocoOb!
nosrydeHus: MeTaiioB. [IoHSATHE O KOPPO3MH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOPPO3HWHU.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHHNA, OPOH3a) U MX MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

Illenounpie MeTamibl: nojoxkeHue B Ilepuoguueckoid cucteMe XUMUYECKUX 3nemeHToB J. .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJIeHUE B mpupoae. Pu3nveckne u XUMUYECKHe CBOMCTBA (Ha



npuMepe HaTpus U Kanusa). OKCUIBI U TUAPOKCUABI HATPUA U Kanus. [I[puMeHeHne menoYHbIX METalIoB
U UX COCIUHEHUI.

[llenouno3emenbHbIE METANIBI MAarHUW M Kalublui: monoxkeHue B Ilepmonmuueckoit cucrteme
xuMudeckux anementoB . . MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOKJEHUE B pupoje. Puznueckue
¥ XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeimme coequHeHHS Kamblus (OKCH, THAPOKCHII,
conn). JKEcTKoCTh BOBI 1 CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: mojoxxenue B [lepuonnueckoit cucteme xumuueckux annementoB J1. Y. Menaeneena,
CTPOCHHE aTOMa, HaxoXJIeHue B npupoac. DuU3NUECKHE M XUMHUYECKHE CBOMCTBA aAJIFOMHUHUA.
AmMdoTtepHbIe CBOWCTBA OKCHIA M THAPOKCH 1A ATFOMUHUSI.

Kenezo: monoxkenne B [lepuoanueckoit cucteme xumuueckux anementoB JI. M. Menneneera,
CTPOCHUE aToOMa, HaxokJAeHHe B mpupone. Puznyueckne U XUMUYECKHUE CBOMCTBa kejie3a. OKCHIbI,
ruapokcunbl u comu xkenesa (I1) u xemnesa (I11), ux cocras, cBoicTBa U MOIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIECHHE C 00pasllaMd METaJUIOB W CIUIaBOB, UX (U3MYCCKUMH CBOMCTBAMU, H3YUYCHHC
pe3ynbTaTOB KOPPO3WH METAJUIOB (BO3MOXKHO HCIOJB30BaHHE BHIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICWCTBUSL OKCHIA KallbIIUs W HATPUS C BOMOHM (BO3MOXXKHO WCIIOJIB30BAHHE BHUEOMATEPHUAJIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOXBI, MpoIlecca TOPCHHs >Kejae3a B KHCIOpoAe (BO3MOXKHO
WCTIOJb30BaHME BHICOMAaTEPHUAJIOB), MPU3HAKOB MPOTEKaHMs Ka4eCTBEHHBIX PEaKkIuii Ha MOHBI: MarHUs,
KaJIpIUs, aMIOMHHNS, WHKA, xenesa (1) u xemesa (111), meau (11), HabIrOAEHNE U OTTHCaHKE TPOIIECCOB
OKpalllMBaHUS IUIAMEHM HMOHAMHM HATpWsl, Kalusg MW Kaublms (BO3MOXKHO  HCIOJIB30BAHHE
BUJICOMATEPUAIIOB), HUCCIIC0BaHNE aM(pOTEPHBIX CBOMCTB TMIPOKCHIA aTFOMUHMS U TUIPOKCHIA IUHKA,
pelieHre 3KCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeiire MeTamibl U UX COCTUHEHUS.

XuMus U OKpysKamwuas cpeaa

BemectBa 1 Matepuaibl B TOBCETHEBHOM KM3HU YelIOBeKa. be3omacHoe UCTIONb30BaHKE BEIICCTB
1 XUMUYECKHX peaknuid B ObiTy. [lepBas moMoIs mpy XUMHUYIECKIX 0XKOTaX U OTPaBICHUIX.

XUMUYecKoe 3arpsi3HEHHE OKpYyKarommed cpeabl (TpelenbHas IOMyCTHUMasl KOHIEHTPAITHs
BemiecTs, Aanee — [1/IK). Poss xumuu B penieHn# S5KOJIOTHYECKHX TPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pa3IoB MaTepHAIIOB (CTEKIIO, CTIABEI METAIIOB, TOJMMEPHBIC MaTepHAIIHI).

Mesxcnpeomemmuuie cea3u

Peanuzamuss MeXIpeIMETHBIX CBSI3EH MPU U3YUCHUHM XUMHH B 9 KJIacce OCYIIECTBIISIETCS depes
WCTIONIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK W MOHSATHH, SBISIOMUXCS CHCTEMHBIMU
JUIS1 OTJIENBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTr' O ITUKJIA.

OOmue eCTeCTBCHHO-HAYyUHbIC IOHATHA: HAYYHBIM ()aKkT, TUIOTE3a, 3aKOH, TEOpHs, aHaJIM3,
CUHTe3, Kiaccuukamms, MepHOANYHOCTh, HAOIIOJEHHE, SKCIIEPUMEHT, MOJCIHPOBAHUE, W3MEpEHHE,
MOJIeJb, SIBJICHHE, TAPHUKOBBINA 3PHEKT, TEXHOIOTHSI, MAaTEPHUAITEI.

®dusnka: MaTepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIBI, PATHOAKTUBHOCTb,
MOJIEKYJIa, O3JICKTPUYECKUIM 3apsj, IPOBOJHUKH, TOJIYIPOBOJHUKH, JHUIICKTPUKU, (HOTOJIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BeIIecTBa, Tra3, pPacTBOpP, PacTBOPUMOCTS,
KpUCTAJUTMYECKash PeNIéTKa, CIUIaBbl, (DU3MUYSCKUE BEJIUYMHBI, CAMHUIBI HU3MEPEHHS, KOCMHUECKOES
MIPOCTPAHCTBO, IUIAHETHI, 3BE31T61, COTHIIE.

Buonorust:  ¢dorocuHTe3, npixaHue, Owocdepa, SKOCUCTEMa, MHHEpAIbHBIE YAOOpeHUs,
MUKPORJIEMEHTHI, MaKpO3JIEMEHTHI, TUTATENIbHBIC BEIIECTBRA.

Ieorpadus: armocdepa, ruapocdepa, MHUHEpabl, TOPHbIC IOPOIBI, IMOJIE3HBIE HCKOIAeMBbIC,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIMuHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOLIET0 00pa30BaHUS JOCTHUIAIOTCS
B XoJe OOy4YEeHUS XMMHU B €IUHCTBE y4eOHOW M BOCHHMTATENbHON IESTEIBHOCTH B COOTBETCTBUH C
TPaZULUOHHBIMA POCCHUHCKUMHU COLUMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH,
IPUHATHIMY B OOIIECTBE IPAaBUIAMU M HOPMaMHU IIOBEACHUS U CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHNS,
CaMOPAa3BUTHS U COLMATIM3ALNHN 00yYaIOIIHXCA.

JInuHOCTHBIE pe3yNbTaThl OTPa)Kal0T TOTOBHOCTh OOYYArOIINXCS PYKOBOJCTBOBAThCS CHCTEMOM
MO3UTUBHBIX LIEGHHOCTHBIX OPUEHTAIUI U pacIIUpEHUE OIBITA JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTpHoOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYyJIbTYpHOMY, HCTOPHYECKOMY U HAYYHOMY
HacJIeANIO, IOHUMaHHs 3HAYEHUS] XUMUYECKON HAayKH B KH3HHM COBPEMEHHOI'O O0ILIECTBA, CIIOCOOHOCTH
BIaJCeTh JOCTOBEpHOH HHGOpMALMEHd O TMEpPEeIOBBIX HOCTIDKEHMSIX M OTKPBITHSIX MHPOBOW U
OTEUYECTBECHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U OOILECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS

MIPEICTABICHUS O COLMANBHBIX HOPMaX M MPAaBUIAX MEXJINYHOCTHBIX OTHOILIEHHH B KOJUIEKTHBE,
KOMMYHHKATUBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHO-HCCIe0BaTeNbCKON,
TBOPYECKOH M JAPYTHX BUJAAX JAEATENBHOCTH, TOTOBHOCTH K pa3HOOOPa3HO COBMECTHOW NESTEINBHOCTH
IpU BBINOJIHEHUH Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, BBIIOJIHEHHH XUMHYECKHX 3KCIEPHUMEHTOB,
CO3JIaHMH YYEeOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHHMAHHMIO U B3aMMOIIOMOIIY B MPOIECCE ITOMH
y4eOHOU JesTeNbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJACHHWE W MOCTYNKH CBOMX TOBAapHIIEH C
MO3ULIUHN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUSI [TOCIEACTBUN IIOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMSL

MHPOBO33pEHYECKHUE TPEACTABICHHA O BEIIECTBE M XMMHUYECKOW peakIud, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIOLINE OCHOBY Ui IOHMMAHUS CYIIHOCTH HayYHOMH
KapTUHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA NPUPOABI, B3aUMOCBS3AX
YyeJIoBeKa C MPUPOJHOM cpesioil, 0 pojiu XUMHUH B MTO3HAHUH STHUX 3aKOHOMEPHOCTEH;

MO3HaBaTeNbHbIE MOTHBBI, HAlNpaBiICHHbIE Ha TOJY4YeHHE HOBBIX 3HAaHUH 10 XUMUH,
HeoOXxonumble 11 OOBSICHEHUs HaAONIOJaeMbIX MPOLECCOB U SIBICHHWH, [O3HABATEJIBHOM,
MHQOPMALIMOHHON M YWTATEJbCKOM KyJIbTyphl, B TOM YHCJIE€ HABBIKOB CaMOCTOSITEIbHOH paboThI C
y4eOHBIMH  TEKCTaMH, CIPAaBOYHOM  JIUTEpaTypoi, JOCTYIIHBIMM TEXHHYECKMMH CpEACTBAMHU
MH(POPMAILIMOHHBIX TEXHOJIOT U,

HHTEpeC K OOYyYeHHI0O U IMO3HAHHUIO, JIO003HATEIBHOCTb, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHWI0, TPOEKTHONH U WCCIEAOBATEIIbCKOM JIESITEILHOCTH, K OCO3HAaHHOMY BEIOOPY
HAIMpPaBJICHHOCTH U YPOBHS 00YYEHHUS B JAlIbHEHIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH XU3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHWE IMOCIEACTBUN M HETNPHUSATHE BPENHBIX NMPHUBBIYEK (YHOTpEOIEeHHUsS
AJIKOT0JIs, HAPKOTUKOB, KypeHHs1), HEOOXOAMMOCTH COOJIIOJICHHUS MTPaBUiI 6€30I1aCHOCTH IPU 00paIIeHUH
C XUMHYECKHMH BEILIECTBaMH B OBITY M PEabHOM )KHU3HU;

5) TpyoBOro BoCIUTAHUSA:

HMHTEpEC K MPAKTHYECKOMY M3YUYEHHUIO podeccuil 1 Tpyaa pa3aIuyHOro poja, yBaXXeHHEe K TPYAY
U pe3ynbTaTaM TPYJIOBOH JESATEIBbHOCTH, B TOM UMCJIE HA OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUI 1O
XUMHH, OCO3HAHHBIA BBIOOp HWHIWBUAYAIBHONH TPAGKTOPHH TIPOJIOJDKEHHS OOpa3oBaHUS C Y4YETOM
JUYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIEHMIHOW TNPO(ECCHOHAIBHON JESITEIbHOCTH M Pa3BUTHS HEOOXOOUMBIX YMEHHH, T'OTOBHOCTh
aJlanTHPOBATHCS B MPO(PECCHOHATLHON CPEIE;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

9KOJIOTHUYECKH 11eJIecO00pa3sHOe OTHOLIEHUE K MPUPOE KaK HCTOYHUKY JKM3HU Ha 3emile, OCHOBE
e CyllecTBOBaHUs, MOHMMAaHHE LIEHHOCTH 3I0pOBOTO M 0Oe30macHOro obpasa >KU3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBCHHOMY (U3MYECKOMY U IICUXHYECKOMY 3J0pOBBIO, OCO3HAHUE ILIEHHOCTH



coOUIIOJIeHHsI TIpaBUI OE30IIaCHOrO IOBEIEHMsI NpPU pPaboTe C BEIECTBAMHU, a TAKKE B CHUTYyalUsX,
YTPOXKAIOIIVMX 30POBBIO U XKU3HH JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4YaeMble TPU HM3YUYEHHHM XHMHUH, AJIS pElIeHUs 3ajad,
CBA3aHHBIX C OKpYXarolled MPHUpPOJHOM cpefoi, A MOBBIIIEHHS YPOBHS SKOJOTHUYECKOH KYyJIbTYpHI,
OCO3HAHUS TJ00aJBHOTO XapakTepa SKOJOTHYECKUX MpoOIeM M IyTell MX pelleHHus MOCPEICTBOM
METOJOB XMMHH, 3KOJOTMYECKOTO MBIIIJICHHUS, YMEHHUS PYKOBOACTBOBAaThCS MM B II03HABaTENBHOM,
KOMMYHUKAaTUBHOM 1 COLIMANIBHOI NMPaKTHKE.

METAINIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMETHBIX pE3yJIbTaTOB BBLACISIOT 3HAYMMbIE A (OPMUPOBAHMA
MHUPOBO33pEHHsI OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHs, MIPUHIIUI, THIOTe3a, (aKkT, cucTeMa, Mmpolecc,
9KCHEPUMEHT U JAPYroe.), KOTOpBhIE HCIONB3YIOTCS B €CTECTBEHHO-HAyYHBIX YYEOHBIX IMpeaMeTax MU
MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHUX IPEAMETOB (OPMUPOBATH MPEACTABICHHUE O LEJIOCTHONH HAayYHOI
KapTHHE MHUpa, W YHHUBEpcajbHble Yy4eOHble JelcTBHs (TMO3HABaTENbHBIE, KOMMYHHKATHBHBIC,
pEryJsTUBHBIE), KOTOpble OOECeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO M OCYILECTBICHUIO YIEOHOH e TeIbHOCTH.

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

BazoBrble jJjornueckne aeicTBus:

YMEHMSI MCIONB30BATh NMPHUEMBI JOIMYECKOr0 MBINUIEHUS IPHW OCBOCHHW 3HAHUMN: PACKpPBHIBATh
CMBICJI XUMHYECKHX MOHATHH (BBIICNATh UX XapaKTepHbIE MPHU3HAKU, yCTAHABIUBATH B3aHUMOCBS3b C
ApyrumMu HOHSITI/IﬂMI/I), HUCIIOJIB30BaTh IIOHATUA JIsA O6T)HCH€HI/IH OTACIBHBIX (I)aKTOB u ﬂBJICHHfI,
BBIOUPATh OCHOBaHMS M KPUTCPHUH Ul KIACCU(PHUKAINU XUMHUYECKHX BEIECTB U XUMHUYECKUX PEaKIIH,
YCTAQHABIUBAaTh NPUUYMHHO-CICICTBEHHBIE CBA3M MEXAY OOBEKTaMH H3y4YCHHS, CTPOUTH JIOTHUYECKHE
pacCyKacHusd (I/IH)IyKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHa.TIOI‘I/II/I), J€J1aTh BBIBOAbI U 3aKJITIOYCHU A,

yMEHHE TPUMEHSATh B IMpolecce MO3HaHMWA NOHATUS (MIpeIMETHbIE M MeTalpelIMeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEINH, UCIIOIb3yEMbIE B XUMHH, IPE0OPa30BbIBAThH IIMPOKO IPUMEHIEMbIE
B XUMHH MOJEIbHbIC NPEACTABICHUS — XUMUUYECKHH 3HAK (CHMBOJI 3JIEMEHTA), XUMHYecKas (popMyia U
YpaBHCHUC XUMHUYECKOUN pPCakuunu — Npu pPEeHICHUH y‘IC6HO-H03HaBaTCHBHBIX 3aJga4d, C y‘IéTOM ITHUX
MOJCJIBbHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATE MW XapPaKTEpU30BaTh CYHICCTBCHHLIC IIPU3HAKKW HU3YYACMBIX
00BEKTOB — XMUMHYECKHX BEIIECTB M XHMHUYECKHX PpEaKkLHi, BBIIBIATH OOLIME 3aKOHOMEPHOCTH,
MMPUYIMHHO-CJICACTBCHHBIC CBA3U W ITPOTUBOPCYUA B U3YUACMBIX ITPOLCCCAX U ABJICHUAX.

Ba3zoBrble uccienoBaTebcKue AeiiCTBUA:

YMEHHE HCIIOJIB30BaTh MOCTABIEHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a TaKXe B
KayecTBE OCHOBBI s (OPMUPOBAHMS TUNOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYXKJEHUN;

npuoOpeTeHre OmbITa IO IUIAHMPOBAHUIO, OPraHM3alMd M TPOBEJCHHUIO YUYCHHUECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOIOM IIPOLEecca, CaMOCTOSTENBHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMmynupoBaTh O000OLICHHUS M BBIBOABI 110 pe3yjbTaTaM NPOBEAEHHOTO OIbITa,
HCCJICJIOBAHNS, COCTABJIATh OTYET O MPOJICIIaHHOM paboTe.

PaGora ¢ undopmanueii:

yMEHUE BHIOMpATh, aHAM3UPOBATH M WHTEPIPETUPOBATh WHPOPMAIUIO PA3INYHBIX BHJIOB U
dbopM TpejcTaBIICHUs, TONy4aeMyl U3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa
XUMHAYECKOTO COJIEpXKaHus, CIPaBOYHBIE NOCOOMSA, pecypchl VMHTepHeTa), KPUTHYECKH OLEHUBATH
NPOTHBOPEYMBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE TMPUMEHSTH pa3jNdHbIe METOJIbl M 3alpochl MpW TMOWCKe W 0TOOpe WH(pOpMaluu
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHHs Yy4eOHBIX W MO3HABaTENBHBIX 3a1a4y
ONpeNesIEHHOTO  THMA, NpUOOpEeTeHHE OmbITa B OOJIACTH  HCIIONB30BaHUS  MH(POPMALIMOHHO-
KOMMYHUKAaTHUBHBIX TCXHOJ’[OFHﬁ, OBJIAJICHUEC Ky.]'[];TypOfI AKTUBHOT'O HMCIIOJB30BaHUA PA3JIMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOATEIHHO BBHIOMpATh ONTUMAIBHYIO (hOpMYy Tpe/cTaBIeHUs WH(POPMAIUN U
WITIOCTPUPOBATh peLIaeMble 3a/aud HECJIOKHBIMH CXEMaMHM, JuarpaMMaMu, APYrUMH (QopMamu
rpaduKu 1 UX KOMOWHAIIHSIMY,

YMEHHE HWCIIONBb30BaTh ¥ aHAIM3WPOBaTh B IIpolecce Y4YeOHOH W HCCIeOBATENbCKOM
JesITeIbHOCTH MH(OPMALIMIO O BIMSHUM IPOMBILUICHHOCTH, CEIbCKOTO XO3fHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKPYKAroIlel IPUPOAHOHN CPEABI.

KomMyHuKaTHBHBIE YHHBEpPCaJIbHbIe Y4eOHbIe el CTBHS:



YMEHUS 3aJ1aBaTh BOIPOCHI (B XOJ¢ AMaiora W (WIH) TUCKYCCHH) IO CYIIECTBY OOCYKIaeMOM
TeMBI, ((OPMYITUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIEHO BBITIONHEHMS ITPEI0KESHHOM 3a/1a4M;

YMEHHS NPECTABIATh MOTYYEHHBIE PE3yJbTaThl MO3HABATENBHOM JESITEIBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeJlaTh MPE3eHTALMI0 PE3yJIbTaTOB BBINOJIHEHUS XHUMHUYECKOTO SKCIIEPHMEHTa
(;mtaGopaTopHOTO OMBITa, JAOOPATOPHON pPabdOTHI TIO HWCCIEOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

yMEHUS Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW II03HABATEIBHOW U
WCCIIEIOBATEIbCKON JESTeTbHOCTH TPW PEUICHHH BO3HUKAIOMINX IMPOOIEeM Ha OCHOBE y4€ra OOIImX
WHTEPECOB M COTJIACOBaHMSA TO3WLUH (0OCYXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE INTYPMBD»,
KOOpJWHALIMSA COBMECTHBIX JEHCTBHM, OIpeeNeHne KpPUTEPUEB IO OLIEHKE KayeCTBAa BBIITOJHEHHOMN
paboTHI U IpyTHE).

PeryasiTuBHbIe YHMBepcaibHbIe y4eOHbIE JeiiCTBHUSA:

YMEHHE CaMOCTOSTENIEHO OIpENeNsaTh LEId JAEATENbHOCTH, IIJIaHUPOBAaTh, OCYIIECTBISTD,
KOHTPOJIMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATENLHOCTb, BHIOMpaTh Hambolee
3¢ deKTUBHBIE CTIOCOOBI pemIeHnsT YIeOHBIX W TTO3HABATEIBHBIX 33/]a4, CAMOCTOATENBHO COCTABIIATH WIIH
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOIYyYEHUS
HOBBIX 3HAHUM 06 N3y4acMbIX O6’beKTaX — BCHICCTBAX MW peCaKIuAX, OLUCHHMBATH COOTBCTCTBUC
MOJy4YEeHHOTO pe3yNbTaTa 3asBICHHON IIeNd, yMEHHWE HCIONIb30BaTh W aHAIW3WPOBATh KOHTEKCTHI,
mpeJIaraeMbple B YCIIOBUH 33JaHAN.

NPEJIMETHBIE PE3YJIbTATDI

B cocraBe mpeaMeTHBIX ~pe3yJbTaTOB IO OCBOCHHUIO  0O0S3aTENBHOTO  COAEPIKAHMS,
YCTaHOBJICHHOTO JAaHHOH (enepalbHOi pabodeil mporpaMMoil, BBIACISIOT: OCBOCHHBIE O0YYarOIIUMUCS
Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI NEHCTBUM, creruduueckue i MpeaMeTHONH o0nacTu «XuMHs,
BUIbBI ACATCIBHOCTH 110 TIIOJYYECHUIO HOBOTO 3HAHHUA, €TI0 HHTCPIPCTALUH, HpeO6pa3OBaHI/I}O u
MPUMEHEHUIO B Pa3IINYHBIX YIEOHBIX M HOBBIX CHUTYAIIHSIX.

K xonmy oOyduenus B 8 kiacce nmpenMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(OpMHUPOBAHHOCTH y 00YUAIOIIUXCS] YMEHHUH:

o pacKpbIBaTb CMBICII OCHOBHBIX XHWUMHYCCKHUX MOHSTHIA: aToM, MOJICKYyJia, XUMHYECKHI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOHAs ), BAJICHTHOCTS,
OTHOCHUTENIbHAs aTOMHas W MOJIKYJIsIpHAsh Macca, KOJMYECTBO BeIIeCTBa, MOJb, MOJISIpHas Macca,
MaccoBasl JOJIsl XUMUYECKOro JJIEMEHTa B COCTUHEHUH, MOJISIPHBIA 00BEM, OKCHJI, KACIOTa, OCHOBaHHE,
COJIb, DJIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCICHHUS, XHMUYECKasi Peaklus, KIacCUPUKAIUs PEeaKInii:
peaKiuu COEAMHEHWS, PEaKlUU pa3lIOKEHUs, PEaKIUy 3aMelleHHs, peakiuu OOMEeHa, 53K30- U
SHIOTEPMUYECKHE PEaKIUH, TEeIUIoBOW 3((EeKT peakiuu, SIpo aToMa, AIIEKTPOHHBIA CJIOH aToMa,
aTOMHasA Op6I/ITa.]'H), paauyc atroMa, XUMHYECKasd CBA3b, MOJIApHAA W HEMOJIApHAsA KOBAJCHTHAA CBA3b,
WOHHAs CBS3b, HOH, KATHOH, aHUOH, PacTBOP, MaccoBas JOJs BellecTBa (MPOIEHTHAs] KOHIIEHTPAIUs) B
pacTBope;

o WITIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHUMHWYECKHUX MOHATHH U IMPUMCHATL JOTU
MIOHATHS IIPU ONIMCAHUU BELIECTB U UX IIPEBPALLECHUI;

] WCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUTSL COCTaBJIeHHS (POPMYIT BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEaKLuii;

. OTpEeNIeNIAT BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWMHApHBIX COCIUHEHUSX, CTEICHb
OKHCJICHHS 3JIEMEHTOB B OWHAPHBIX COEINHEHHUSX, IPHHAAICKHOCT BEIIECTB K ONpPEACIEHHOMY Kiaccy
COCJIMHEHN T0 QopMmyliaM, BWJI XHMHUYECKOW CBSI3U (KOBAJICHTHAs M HOHHAs) B HEOPraHHMYECKHX
COCIMHCHUSX;

. packpeiBaTh cMblcn Ilepuoanueckoro 3akona JI. M. MeHpaeneeBa: I€MOHCTpHPOBAThH
MOHMMAaHUE MEPUOANYECKOW 3aBUCUMOCTH CBOMCTB XHMHYECKHX 3JEMEHTOB OT HX IIOJIO)KEHUS B
Ileproanueckoil cucreMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJIAPHOTO y4eHHs, 3aKOHa ABOTa/Ipo;

. ONMHCHIBATh W Xapakrepu3oBarh Tabmuunyro (opmy [lepuoamueckoit cucTemsl
XUMHYECKHUX DJJIEMEHTOB. pa3inyaTh TOHSATHS «IJIaBHas moArpynna (A-rpymma)»y ©u  «mo0odHas
noarpynna (b-rpynma)y, mansie u OonbLIME MEPUOIBI, COOTHOCUTH O003HAUYEHUs], KOTOPbIE UMEIOTCS B
tabmure «llepmomnueckas cucrema xuMudeckux odiemeHtoB [[. M. MenpeneeBa» ¢ YHUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, oOIlee YHCIOo
3JIEKTPOHOB U pacipeesiCeHHE UX 110 3JIEKTPOHHBIM CII0SIM);



. KJIacCU(UIMPOBATh XUMHYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEHIECTBA, XUMHUYCCKHE
peakiuu (1o YHCITY M COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIIECTB, IO TEIIIOBOMY (b (deKTy);

. XapakTepu30BaTh (OMHMCHIBATH) OOMIME XHMHYECCKHE CBOMCTBA BEIIECTB PAa3THIHBIX
KJIACCOB, TIOATBEPXK/Aas ONKMCAHUE TPUMEPAMH MOJICKYISPHBIX YPAaBHEHHUH COOTBETCTBYIOIIHMX
XUMHYCCKHUX PEaKIn;

° IMPOrHo3UpoOBaATh CBOICTBAa BEIIECTB B 3aBHCHUMOCTH OT HX KauyeCTBECHHOI'O CcocCTaBa,
BO3MOKHOCTH IIPOTCKAHNA XUMHWYCCKUX HpeBpaHleHI/II\/'I B pa3JIMYHbIX YCIIOBUSX,
° BBIYUC/IATh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAacChbl BEUIECTB, MACCOBYIO

JIONIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMyle COeTWHEHHS, MAacCOBYIO JIOJIO BEIIecTBa B PacTBOpE,
MIPOBOJUTH PACUYETHI 110 YPABHEHNIO XUMHUYECKON peaKIny;

. MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHON AEATENbHOCTH — aHalu3 U CHHTE3,
CpaBHEHHE, O0OOIEHHE, CHCTEMaTHU3alUI0, KJIACCH()UKAIMIO, BBISIBICHUEC NPHUYMHHO--CIEACTBEHHBIX
CBs3€HM — /IS M3YYEHHUS CBOWMCTB BEMIECTB M XWMHYECKHX PEaKIHH, €CTeCTBEHHO-HAy4YHBIE METOIBI
MO3HAHMS — HaOIIOIeHUE, N3MEPEHHEe, MOJIEINPOBAaHNE, SKCIIEPIMEHT (PEaTbHBIN U MBICJICHHBIH );

. CIeZIOBaTh MpaBWIaM TIOJNB30BAaHUS XHMHUYECKOW Tmocynod W 1abopaTOpHBIM
o0opyJoBaHHEM, a TaKKe MpaBHIaM OOpaIleHHs C BEUICCTBAMH B COOTBETCTBUH C MHCTPYKIHMSMH IO
BBITIOJTHCHHUIO JTA00PATOPHBIX XUMUYECKHX OIBITOB IO MOJyUYESHUIO U COOMPAHUIO Ta3000pa3HbIX BEIESCTB
(Bomopona 1 KUCIIOpOo/1a), MPUTOTOBIEHUIO PACTBOPOB C OMPEISIEHHON MacCOBOM JT0JIeH pacTBOPEHHOTO
BCLIECTBA, IUIAHUPOBATH MW MNPOBOAUTL XHUMUUYCCKUC OKCICPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB
IeJI0UeH ¥ KHCJIOT C MIOMOIIbI0 HHAUKATOPOB (J1aKMYC, (eHOI(PTAICHH, METHIIOPAHK U APYTHUE).

K xonmy oOyuenus B 9 kiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(hopMHPOBAHHOCTH y 00YUJAIONTUXCS YMEHUH:

o pacCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX MOHATHH: XUMHUUYECKHUH 9JICMCHT, aTOM,
MOJIEKyJla, HWOH, KaTHOH, aHHOH, TIPOCTOE€ BEIIECTBO, CJOXHOE BEUIECTBO, BaJEHTHOCTb,
ANIEKTPOOTPULIATENIFHOCTh, CTEIIEHb OKHUCIICHHWS, XUMHUYECKas peakius, XUMUYecKas CBs3b, TEIJIOBOH
a¢deKT peakIym, MOJIb, MOJISIPHBIN 00BEM, PacTBOP, IIEKTPOIUTHI, HEIJIEKTPOIUTHI, DIIEKTPOITUTHYECKAS
JUCCOIMAIMSI, Peaklud HOHHOTO OOMEHa, KaTalu3aTrop, XWMHUYECKOe paBHOBecHe, oOpaTUMbIe U
HeO6paTI/IMI)Ie pPCaKknun, OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIMU, OKHCIIUTCIIb, BOCCTAHOBHTCIIb,
OKHCIJICHHE ¥ BOCCTaHOBJICHHE, AJUTOTPOIHs, aM(pOTEPHOCTh, XUMHUECKasl CBs3b (KOBaJeHTHAs, HOHHA,
MeTaJlJINuecKast), KpHUCTaIM4ecKass pemérka, KOppo3Ws METaUIOB, CIUIaBbl, CKOPOCTh XHMHYECKON
peakmuu, mpeaensHo nomyctuMas konmnentpanus [1JIK BemecTsa;

. WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XWMHUYECKHX MOHATHH W TPUMEHATH STH
TIOHSATHS TIPY OTIMCAHUM BEIECTB U UX MPEBPAICHHI;

. WCTIOJIb30BaTh XUMHYECKYIO CHMBOJIHKY JUISI COCTaBJICHHS (DOPMYIT BEIIECTB U YPaBHEHHUN
XUMHYECKHUX PEaKIni;

o OMpeaAcATh BAJICHTHOCTDb U CTCIICHb OKHUCJICHUSA XUMHUYCCKUX 3JIEMCHTOB B COCIMHCHUAX
Pa3IMYHOrO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJlacCy COCIMHEHHH Mo (opMyIiam,
BUJ] XUMUYECKOW CBSI3U (KOBAJICHTHAsI, HOHHASI, METAJUTUYECKAasi) B HEOPTaHMUECKUX COSAMHEHUSX, 3apsi]]
MOHA TI0 XUMHUYECKOH (popmyIe, XxapakTep cpelbl B BOJHBIX PacTBOpPaxX HEOPTaHMYECKUX COCIMHEHUH,
THII KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

. packpbiBaTh cMbich [lepuoanyeckoro 3akona JI. . MenneneeBa u IEMOHCTPUPOBATH €0
MIOHUMAaHHUE: OTHMCHIBATh U XapaKTepu30BaTh TabmuuHyto Gopmy [lepromudeckoid CHCTEMBI XUMUYECKUX
3JIEMEHTOB: PpasziMyaTh IOHATUS «rJaBHas noarpynma (A-rpymma)» u «mobounas noarpymma (b-
TpyNIa)», Majble ¥ OONBIINE MEPHOABI, COOTHOCHTH 0003HAYEHHS, KOTOPBIE NMEIOTCS B IEPUOANIECKON
Ta6n1/1ue, C YMCJIIOBBIMHU XapaKTEPHUCTUKaMU CTPOCHHUSA aTOMOB XUMHYECKHUX 3JICMCHTOB (COCTaB " 3apsana
aapa, olliee YUCIIO BIEKTPOHOB W paclpelelieHHe MX I0 JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOLINe
3aKOHOMEPHOCTH B U3MEHEHHMH CBOWCTB 3JIEMEHTOB M HX COEAMHEHUH B MpezesiaXx MajblX NMEPUON0B U
TJIaBHBIX IMOATPYHII C yT-IéTOM CTPOCHUSA NX aTOMOB;

. KJIacCU(UIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPraHUYECKHE BELIECTBA, XUMHUYECKHE
peakuuu (IO YHMCIy M COCTaBYy YYAcCTBYIOIIMX B PEaKLUWH BELIECTB, MO TemIoBoMy 3¢¢ekTy, mo
M3MEHEHUIO CTENICHEH OKUCIICHUS XUMHUYECKUX HJIEMEHTOB);

. XapakTepu30BaTh (OMUCHIBATB) OOIIME M CHENU(PUUSCKHE XUMHYECKHE CBOWCTBA
MPOCTBIX ¥ CIOXKHBIX BEIIECTB, MOATBEPXAas OMNMCAHWE MPHMEpPaMH MOJEKYJSIPHBIX W HWOHHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHiA;



o COCTaBJISITh YPaBHEHUS DJIEKTPOJIUTUUYECKOU JMCCOLMAIMN KUCIOT, IIEJI0Ued W COoJeH,
TIOJTHBIE U COKpAIIEHHBIE YPaBHEHHSI pEeaKIInii HOHHOTO OOMEHAa, YPaBHEHHUS PEaKIIHA, TOATBEPKIAIOIIIX
CYIIIECTBOBaHNE TEHETHYECKOH CBSI3M MEXIY BEIIeCTBAMH Pa3IHMYHBIX KIIACCOB;

. pPacKphIBaTh CYINIHOCTh OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUi TOCPEICTBOM
COCTaBJICHUSI AJICKTPOHHOTO OajaHca ITHX PeaKIui;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOKHOCTHU
MPOTEKaHUSI XUMUYECKHUX TPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX;

. BBIYMCIISIT OTHOCHUTENBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO
JIONIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMyle COeTWHEHHS, MAacCOBYIO JIOJIO BEIIecTBa B PacTBOpE,
MPOBOJIUTH PACUYETHI 110 YPABHCHUIO XUMHUYECKOW PEAKIIHH;

. coOJroaTh TpaBWia  MOJb30BAaHUS  XUMHUYECKOM TOCYAOH ©  J1abopaTOpPHBIM
o0opy/oBaHUEM, a TAaKKe MpaBWiIa OOpalICHHs C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSAMH IO
BBITIOJTHEHUIO Ta00PAaTOPHBIX XUMHUYECKHX OIBITOB TIO MOTyYEeHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIeKUCIIOro ras3a);

. MPOBOJIUTH PEAKIMM, ITOATBEPXKIAIOIINE KAUYeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTR:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMH[I-, HOIUA-, KapOoHaT-, docdar-, cumkar-, cyabhar-,
THUJIPOKCH/I-MOHBI, KATHOHBI aMMOHHUS M HWOHBI HM3YYCHHBIX META/UIOB, MPHUCYTCTBYIOLIHME B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIECTB;

. MPUMEHSATh OCHOBHBIC OIEPAIMM MBICIUTEIILHOW JAEATCIBHOCTH — aHalUu3 M CHHTE3,
CpaBHEHHUE, 0000IIEHNE, CHCTEMATH3AIIHMIO, BBISIBICHUE IPUIMHHO-CIICICTBEHHBIX CBS3EH — [T U3YUCHUS
CBOMCTB BEILECTB U XUMHUYCCKUX PEaKIUil, €CTECTBCHHO-HAYYHBIC METOMBI MO3HAHHUS — HAOJIOJCHUE,
WU3MEpeHHe, MOJISIMPOBaHNE, SKCIIEPIUMEHT (pEabHBIA U MBICJICHHBIH ).



TEMATUYECKOE IINIAHUPOBAHUE

8 KIIACC

Ne i/l

Paznea 1. [lepBoHayajibHble XUMHYECKHE IOHSITHS

HaunmeHoBaHue pa3iesioB U TeM
NPOrpamMMBsl

Xumust — BaykHast 00J1aCcTh

KoauuecTBO yacoB

Bcero

DJIeKTpoHHBbIE (M (poBLIe) 00pasoBaTeJbHBIC Pecypchl

1.1 €CTECTBO3HAHMS M TIPAKTUIECKOM 5 bubmuroreka I{OK https://m.edsoo.ru/7f41837c
JEATENLHOCTH YelIOBEKA

1.2 BeiecTBa 1 XUMHYECKUE PEaKIMU 15 bubmnoreka L{OK https://m.edsoo.ru/7f41837c

Hroro mo pa3gemy 20

Paznen 2. BaxkHeiilnue npeacTaBuTe/ Il HEOPraHM4YecKNX BelllecTB

2.1 Bosnyx. Kucnopox. Ionsmie 06 6 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
OKCHJIaX

2.2 Bomopoa.IToHsTHE 0 KUCTOTaX U COISIX 8 Bbubaunoreka [{OK https://m.edsoo.ru/7f41837c

2.3 Bona. Pactsopet. lonsne 06 5 Bbubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OCHOBaHUAX

2.4 OcrosHbie [IACCRT HEOpramuHeciux 11 bu6mumoteka LIOK https://m.edsoo.ru/7f41837c
COeIUHEHUN

Hroro no pazzaeny 30

Pasnen 3. llepuoguyeckuii 3axon u Ilepuoanyeckas cucreMa XMMHU4YEeCKHUX 3J1eMeHTOB /1.

OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE Pe€akuuun

H. Menneneea. CTpoeHne aToM0OB. XMMH4YeCKasi CBA3b.

ITepuoanueckuii 3aK0H U
Ilepuoanueckas cucreMa XMMUYECKUX

3.1 7 Bubmoreka ITOK https://m.edsoo.ru/7f41837¢
anemeHToB /I. 1. Mennene-eBa.
Crtpoenue aroma
3.2 XUMUHECKas CBs3b. OKHCIHTEIILHO- 8 Bu6morexa LIOK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTCJIBHBIC PCAKITNN
Htoro 1o paszieny 15 bubmuorexa ITOK https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 bubmuoreka ITOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB T1O 68

[TPOI'PAMME
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9 KJIACC

Ne i/

HaunMeHoBaHue pa3jaeioB U TeM
NPOrpaMMsl

KoauyecTBO yacos

Bcero

JulekTpOoHHBIE (LM(POBLIE) 00pa30BaTeJIbLHbIE
pecypcsl

Pa3jen 1. BemiecTBO M XUMHYeCKHE PeaKINU

[loBTOpenue u yriydneHue 3HaHUH

1.1 5 Bubmmoreka ITOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3JIeNioB Kypca 8§ Kiacca

1.2 OCHOBHIC 3AKOHOMEPHOCTH XHMUICCKUX 4 Bu6nuorexa ITOK https://m.edsoo.ru/7f41a636
peakiuii

1.3 ;ﬁi&ggﬁ;g;zizﬁjﬁiZ?;%gg(‘ 8 bubnunoreka 1{OK https://m.edsoo.ru/7f41a636

Hroro mo paznemy 17

Paznen 2. HemeTaunibl M X cOeIMHEHU S

2.1 gg\i:ifgiﬁfﬁg;ﬁf?ﬁgiggf 4 bubnunoreka I{OK https://m.edsoo.ru/7f41a636
OO01m1ast XapakTepUCTUKA XUMUICSCKHX

2.2 anemenToB VIA-rpynmsl. Cepa u eé 6 bubnunoreka I{OK https://m.edsoo.ru/7f41a636
COEIUHEHH
OO6mras xapaKTepUCTHKA XUMHIECKIX

2.3 aneMeHToB VA-rpymisl. A30T, ocdop u 7 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
UX COCIUHEHUS
OO01m1ast XapakTepUCTUKA XUMUICSCKHX

2.4 anemenToB IVA-rpynmsl. Yriaepon u 8 bubnunoreka I{OK https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCIUHEHHUS

Hroro no pasaeny 25

Pazagen 3. MeTa/ljibl M MX COeIMHEHHS

3.1 OO011Me cBOMCTBA METALIIOB 4 bubarnoreka IIOK https://m.edsoo.ru/7f41a636

3.2 BaxHeiimme MeTaiibl U UX COEUHEHUS 16 bubarnoreka IIOK https://m.edsoo.ru/7f41a636

Hroro no pazneny 20

Pasnen 4. Xumusi 1 oKpy:Kaomas cpeaa

4.1 Bernectsa i matepuanst B xusnn 3 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
YeIIoBeKa

Hroro no pazaeny 3
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PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

68

bubmmoreka ITOK https://m.edsoo.ru/7f41a636
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INOYPOYHOE IINTAHUPOBAHUE
8 KJIACC

KoaunuecTBo yacoB

Dy1eKTPpOHHBIE MU (PPOBLIE

Neni/m | Tema ypoka B Jlata usydyenusi oOpa3oBaTeibHbIE
cero pecypcsl
1 IIpenmet xumuu. Posb XUMUU B KU3HU 1 bubmnoreka LIOK
yemoBeka. Tea U BelecTsa https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOJAX ITO3HAHKS B XUMHU 1 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
, | | s o 1 B LOK
https://m.edsoo.ru/ff0d23dc
n1abopaToOpHBIM 000PYIOBAHUEM)
4 YucTsle BemecTBa U cMecH. CIocoObl 1 bubmunoreka LIOK
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
;| oot o2 ennereme 1 B LOK
pumep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoreka LIOK
6 ATOMBI K MOTIEKY kI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHEe 3TeMEHThI. 3HaKH (CHMBOJIBI) 1 Bbubmuorexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 TIpocThle U Cl0KHBIE BEIIECTBA 1 bubmorexa LHOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 bubmmorexa LIOK
Y i https://m.edsoo.ru/ffod2d50
10 Xomwscontn Gopwyne. Baremoems arowos ) Bumrorexa LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
XUMHNYCCKHUX DJICMCHTOB
11 OTHOCHUTENIbHASI aTOMHAs Macca. 1 bubnmuoreka IIOK
OTHOCHUTENbHAsI MOJICKYJISIPHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHUYECKOT0 dJIEMEHTa B 1 bubmuoreka IIOK
COEUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. Monbs. MonsipHast 1 bubnuoteka IIOK

macca

https://m.edsoo.ru/ff0d5230
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14 Du3nuecKue U XUMUYECKUE SIBICHHUS. bubmuoreka LIOK
XUMHYecKast peaKiys https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ yCa0BUs NPOTEKAHUS Bubmuoreka LHOK
XUMHAYECKHX PEAKIINit https://m.edsoo.ru/ff0d3al16
16 3aKOH COXPAaHEHHs MacChl BEIIECTB. bubnmuoreka [IOK
XUMHYECKHE YPABHCHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus konmdecTBa, MacChl BEIIECTBA bu6nmoreka [JOK
10 YPABHEHHSIM XUMUYECKHX PEAKIIUi https://m.edsoo.ru/ff0d5708
18 (coommen. prstoena, sovewena Bubaorexa IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 wwmonener, OGobuenme 1 Biufimorera LIOK
N amer. . https://m.edsoo.ru/ff0d40c4
CHUCTeMAaTH3alns 3HaHUHT
20 KonTponbaas padora Nel no Teme «Bemecta bubmmorexa [IOK
U XUMHUUYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
g | o on Coom s Bumorera 110K
pot p H ' https://m.edsoo.ru/ff0d448e
O30H
22 enopots (e oxsonemn. ropene) bubmorera LIOK
PO/t peartt - TOP ' https://m.edsoo.ru/ff0d4614
ITonsiTre 06 okcumax
23 saGoparopitn npowmurenmocTH BuGanorexa IOK
' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucaopoaa
24 nommmie o repmommoKoN ypamHEN u6anorea LIOK
P yP ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMHUUYECKUX PEAKIIUIX
25 Sarpmmeme sosye. cnocodnt aro ubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPETOTBPAIIICHIS
2 lonyaemen companc eropor ubmoera LIOK
Y oIb poAa, https://m.edsoo.ru/ff0d4ae2
H3Y4YECHHUE €TO CBOMCTBY
27 Bopopon — ameMeHT U MpocToe BEUIECTRO. Bubmuoreka LJOK
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Haxoxnenue B mpupoae

https://m.edsoo.ru/ff0d4dd0

28 ®du3nyeckre U XUMHYECKHE CBOMCTBA bu6nmoreka [JOK
Bojopoa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KMCIIOTAX M COJISX bubmmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4YeHHs BOAOPO/Ia B bubnmuoreka [IOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
31 lonyanme w cospane noropons Butmiorera LIOK
Y OHP AOPOAd, https://m.edsoo.ru/ff0d4f42
U3YyYCHUE €r0 CBOUCTBY
N .. Bu6nmoreka [JOK
32 MounsipHblit 006E€M Ta30B. 3aKOH ABOTaApO https://m.edsoo.ru/ffod542¢
| P s s B 10K
oMY Y https://m.edsoo.ru/ff0d55a0
BeIllecTBa WA 00BEMY
| oo o ey o LOK
peakdl . https://m.edsoo.ru/ff0d5708
OTHOIIICHHUU I'a30B
35 dusnyeckre U XUMUYECKHE CBOMCTBA BOIBI bubimorexa LHOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubnuoreka [IOK
HHHKaTOpax https://m.edsoo.ru/ff0d59e2
37 mescumemme pactop. Macoosas xoms bumorexa LIOK
» PacTBOPHI. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
3| ipurorossenne paorsopos ¢ onpencréinol Butmiorexa LIOK
P . ep P! pea https://m.edsoo.ru/ff0d5eba
MAcCCOBOH J10JIeH paCTBOPEHHOTO BEIIIECTBAY
39 Kontposbnas padota Ne2 o teme bubmoreka [JOK
«Kucnopon. Bomopox. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccuuKanus, Bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenue u XMMHYECKHE CBOWCTBA Bu6miorexa [IOK
41 KHCIJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX

OKCHIOB

https://m.edsoo.ru/ff0d664e
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42 OcHOBaHUS: COCTaB, KilacCU(UKAIINSA, bubnmuoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u xuMHUYECKHE CBONCTBA Bubmuoreka LHOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Toydenue 1 XUMHYECKHE CBOWCTBA KUCIIOT bubmorexa HOK
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI bubmmorexa [IOK
MOJYYIEHHUS, XUMUIECKHE CBOMCTBA https://m.edso0.ru/00ad9474
IIpakTudeckas pabora Ne 6. Permenne
47 9KCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHHMYECKUX https://m.edsoo.ru/00ad9b7c
COCAMHEHUIN»
48 T'eneTnueckas CBSA3b MEXIY KIaCCAMU bubmmorexa [IOK
HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50
. bubmmoreka IIOK
49 O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI https://m.eds00.ru/00ad9ch?
50 "Ocnbommme xmcon necpramaconix ufimorera LIOK
. P https://m.edsoo.ru/00ad9ela
COEJTMHEHU
5L xumectan newenon. Hommmie o rpymnax ubmotera LIOK
‘ by https://m.eds00.ru/00ad9ffa
CXOJTHBIX AJIEMEHTOB
IIepnonnueckuii 3akoH u [lepuoanueckas BuGmuorexa LIOK
52 crucTemMa XMMUYecKux aneMeHnToB /. H. }
https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuo b1, TPYIIIBI, TOATPYIIIIBI bubimorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP. bubmmoreka [IOK
H3zoromsl https://m.edsoo.ru/00ada342
o | oo oo o o B LOK
pHo T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepruCTHKA XUMHUYECKOI'0 3JICMEHTA 110 bubnuoreka IIOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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€ro noJiokeHuro B [lepuoanueckon cucreme
J. 1. Menneneera

https://m.edsoo.ru/00ada824

3nauenue [lepuonnueckoro 3akoHa st

57 pa3BuTHS HayKU U npakTuku. J. U. 1 bubmmoreka IIOK
MeHieneeB — y4EHbIH, MIeAaror u https://m.edsoo.ru/00ada96e
rpak IaHUH

58 DIEeKTPOOTPULIATEIEHOCTH aTOMOB 1 bubnuoreka [IOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8

Bbu6mmoreka IJOK

59 Honnas XuMUIECKast CBsI3b 1 https://m.edsg).ru/OOadac34

60 KoBasnieHTHas MOJIspHAs XUMUYECKasl CBSI3b 1 bubmorexa HOK

https://m.edsoo.ru/00adaab8

61 KoBanenTHas HemoysspHas XUMHUYECKas CBS3b 1 bubmorexa HOK

https://m.edsoo.ru/00adaab9
bubanoreka [IOK

62 Crenems okucICHIA 1 https://m.edsngg.ru/OOadae28

63 OKHCIUTETBbHO-BOCCTAHOBUTENBHBIE PEAKITUI 1 Eubmiorexa OK

https://m.edsoo0.ru/00adb076
bu6mmoreka IJOK

64 OKXuCINTEIIN ¥ BOCCTAHOBUTEIIN 1 https://m.e ds;lo.ru 100adb076

65 Kontponbhas padbora Ne4 o Teme «CtpoeHne 1 Bbubmuorexa [JOK
aroMa. XAMUYECKasl CBSI3b» https://m.edso0.ru/00adb486

66 Pe3zepeHsiii ypok. O6o0uIeHne 1 1 Bbubmuorexa [JOK
cucTeMaTh3anys 3HaHUu| https://m.edsoo.ru/00adh33c

67 PesepeHslii ypok. O6o01enue u 1 Bbubmuorexa LHOK
CHCTEMaTH3alHs 3HAHUI https://m.edsoo.ru/00ad9ch2

68 PesepeHslii ypok. O6001enue n 1 Bbubnuorexa LHOK
CHCTEMAaTH3aLMs 3HAHAN https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBbIE

Ne n/m Tema ypoxka Jara usydyenus
Bcero o0pa3oBaTeJIbHBIE PecypChl
L cncrema e sneveron 11 ) BuGmorera 10K
T https://m.edsoo.ru/00adb59
Menneneena
2 R ) Bu6mrorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MIEPHUOIOB

3 Krnaccudukanus u HOMEHKIATypa 1 bubanoreka [JOK
HEOPraHUUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buasl XuMH4ecKO# CBA3H U TUIBI bubnmoreka IJOK

4 .. 1 .

KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbaas padora Nel o Teme

5 «IToBTOpEeHME U yriryOaeHUE 3HAHUN 1
OCHOBHBIX pa3JIeNioB Kypca 8 Kiaccay

6 Krnaccudukaius XaMUUeCKUX peakiiui 1mo 1 bubnuotexa [JOK
Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0

7 poeun, Howmme o roworenmin ) BuGmorera 10K
DEAKLIMH. https://m.edsoo.ru/00adbe9a
reTepoOreHHbIX PEAKIUIX
[lonATHE O XMMUYECKOM PaBHOBECHHU.

8 ®DaKkTOpHI, BIUAIONINE HA CKOPOCTH 1 bu6mmotexa [{OK
XUMHUUYECKOI PeakIy 1 MOJII0KCHUE https://m.edsoo.ru/00adc28c
XHUMHUYECKOTO PAaBHOBECHS

9 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE 1 Bbub6imoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 21EKTPOINTHYECKON TUCCOLUALIH. 1 Bbub6immoreka [IOK
CuitbHbIC U CITa0bIe 3JIEKTPOIHTHI https://m.edsoo.ru/00adcd68

11 HouHble ypaBHEHUS peakuuit 1 bubamorera LHOK

yP peartt https://m.edso0.ru/00add448
XI/IMI/I‘ICCIEI/IC CBOHCTBA KHCIOT H Bubiorexa [[OK
12 OCHOBAHHH B CBETE MPEIACTABICHUN 00 1

3J'IeKTp0J'II/ITI/I‘{eCKOI71 JAUCCOoMaInnu

https://m.edsoo.ru/00add5d8
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XHUMHUECKHE CBOICTBA COJIEH B CBETE

13 MPEJICTABICHUH 00 JICKTPOIUTHISCKON bubmorexa LHOK
P p https://m.edso00.ru/00add8b2
JIUCCOLINAITIHI
14 ITonsiTre o TUapoOIHN3€E CoIeH bubmorexa LOK
P https://m.edsoo.ru/00add9d4
. bubmmoreka [JOK
15 O00011IeHNE ¥ CUCTEMATU3aIUs 3HAHU T https://m.eds00.ru/00addd12
16 IIpakTudeckas padora Ne 1. «Pemenue bubmmoreka [HOK
IKCIIEPUMEHTAJIBHBIX 331aW» https://m.edsoo.ru/00addbfa
17 Onevmonmmcers mecomas Butmmorexa LIOK
P A LA https://m.edsoo.ru/00addecO
XHUMHYECKIe PEaKIH B PACTBOPAX»
18 OO01mas XxapakTepruCTHKA TaIOTeHOB. bubmmoreka [HOK
XUMHYECKHE CBOMCTBA Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 xunimccxnt cooiiers, nomyuenne Br6mmoross LIOK
’ ’ https://m.edsoo.ru/00ade104
IIpUMEHEHUE
20 ggi?i:iii?oii?sg IJngcigfmTelie YeHHE bubmorexa LIOK
oIy - 1Y https://m.edsoo.ru/00ade348
e€ CBOCTBY
| oy Bumores 110K
PeaKiuI, A P A https://m.edsoo.ru/00ade488
H30bITKE
22 OO6mras xapakTepucThKa 3y1eMeHToB VIA- bubmuoreka [IOK
IPYIIIBI https://m.edsoo.ru/00ade64a
23 Taxomnenme coputn e cootmeni s Bufmorerca LIOK
A P " https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHE CBOMCTBA CEePhl
24 CepoBoiopoJ1, cTpoeHHe, (PM3UYECKUE H bubnmnoreka [HOK
XMMHUUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
25 guamecnie  xmmtaccxte coocrsa BuSmrotera LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHHUE
2% XuMHYeCKHe peaKIluH, JISKAIIIe B OCHOBE bubmmoreka [[OK

IMPOMBITIIJICHHOT'O crocoba OJIyYCHUSA

https://m.edsoo.ru/00adec8a
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CepHOU KUCIOTHI. XHUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOILEH Cpe/ibl
COCJIMHEHUSIMU CEPBI

Brrunciaenne MaccoBoM J0IH BEIXOIA

bubmmoreka [JOK

27 HPOIYKTA PEaKIUU https://m.edsoo.ru/00adec8a
OO6mmas xapaKTepuUCTHKA JIEMEHTOB V A-

8 rpynnsl. A30T, pacCpOCTpaHEHHE B Bu6mmoreka LIOK
npupoje, GU3NIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBONCTBa

29 AMMHUaK, ero GU3NIeCKUe U XUMUICCKHE bubmuorexa LIOK
CBOMCTBA, OJyYCHUE U IPUMCHEHHE https://m.edsoo.ru/00adf004
IIpakTudeckas padora Ne 3 mo Teme

bubnuorexa LIOK

30 «HOUHY%HHG aMMHaia, H3YHCHHE ero https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KUCIIOTa, e€ pusnueckue u bubmuorexa LIOK
XHUMHUYECKHE CBOHCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH

32 aMMOHHUS B KaUE€CTBE MUHEPAJIbHBIX bu6immoreka [IOK
yno0pennit. XMMHUECKOe 3arpsi3HeHHE https://m.edso0.ru/00adf518
OKpY>Kalolel cpe/ibl COeTMHEHUSIMH a30Ta
®dochop. Oxcua hochopa (V) u

33 (dhocdopHas kucioTa, GPU3NIECKUE U BH6H_HOTeKa LIOK

N https://m.edsoo.ru/00adf68a
XHUMHUYECKHUE CBONCTBA, MOJTyYCHUE
Hcnonp3oBanue GpochaToB B KauecTBe
34 MUHEpaJIbHBIX YJ00peHuid. 3arpsi3sHeHne BH6H_HOTeKa LIOK
9 https://m.edsoo.ru/00adfc20
IPUPOJIHOM cpebl hocharamu

35 Yraepon, pactipocTpaHEHUE B PUPOJIE, bubmuoreka [IOK
¢bu3ryYecKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcubl yriieposa, ux pusndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTHUCCKUE bu6nmoreka IJOK
MPOOJIEMBI, CBA3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VYroapHas KucaoTa U e€ coln BH6H_HOTeKa HOK

https://m.eds00.ru/00ae006c

38 IIpakTudeckas pabora Ne 4 o reme Bubanoreka IIOK
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"[lomyuenue yriaekucnoro rasa.
KauecTBeHHnas peakuus Ha KapOoHaT-HOH"

https://m.edsoo.ru/00ae027¢

HCpBOHa‘-IaIH:HI)Ie MOHITHS 00

bubmmoreka [JOK

3 OPTAHITICCKUX BEIECTBAX KAK O https://m.edso0.ru/00ae054e
COETMHEHISIX YTIIepoaa

40 Kpemnuii u ero coeguHeHust BH6H_HOTeKa LOK

https://m.edsoo.ru/00ae080a
IIpakTudeckas padora Ne 5. Permenne

a1 SKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bubanoreka [JOK
«BaxHeMIe HeMeTalTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTponbaas padora Ne3 o Teme Bubmorexa [[OK

42 «BKHEHIINE HEMTAILIBI 1 HX https://m.edsoo.ru/00ae0e18
COCTMHCHMSD)

OO01ast XapaKTePUCTUKA XUMUIECKIX

43 3JIEMEHTOB — METAIJIOB. MeTamnueckas Bbubanoreka [IOK
CBSI3b U METAJUTHUYECKAs KPHCTAJUTHYECKAst https://m.edso0.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAIIJIOB
XuMHYECKHe CBOWCTBA METAJIIOB.

44 ONEeKTPOXUMHUYECKUI P HANPSHKEHU I BH6H_HOTeKa LIOK
METAIOR https://m.eds00.ru/00ae1156
OO611ue crocoObl MOJYyUYSHHSI METAJLJIOB.

45 Crnnassl. BeUucieHus no ypaBHEHUSIM bu6imoreka [IOK
XMUMHUYECKHUX PEAKIMIA, €CITH OJTUH U3 https://m.edso0.ru/00ae1156
peareHTOB COACPKUT IPUMECH

46 IlonsiTHE O KOPPO3UU METAIIIOB BH6H_HOTeKa LIOK

https://m.edso0.ru/00ae1278
bu6nmoreka IJOK

47 Llenoureie MeTanbl https://m.edsoo.ru/00ae14b2

48 OKCHIBI M TUAPOKCHIBI HATPHUS U Kaus BH6H_HOTeKa LOK

https://m.edso0.ru/00ae14b2

49 [lenoyHO3EeMENBHBIE METAIIBI — KAIBLIUN U Bbub6imoreka [IOK
MarHuu https://m.edsoo.ru/00ae15e8

50 Baxneilne coeTMHEHUSI KalbIUs bubmorexa [IOK

https://m.edsoo.ru/00ae15e8
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51

O00011IeHNE ¥ cUCTEMATH3aLUs 3HAHUI
JKécTKkoCcTh BOMBI M CIIOCOOEI €€

bubmmoreka [JOK

52 yCTpaHCHUsI https://m.edso0.ru/00ae1886
IIpakTudeckas pabora Ne 6 mo Teme Bubmorexa [OK
53 "JKECTKOCTD BOIBI U METOBI €& https://m.edsoo.ru/00aelae8
ycTpaHeHus"
N bubamoreka [HOK
>4 AmomHHH# https://m.edscl)lo.ru/Oan1064
55 AmMoTepHBIe CBOIICTBA OKCHIA U bubamnoreka [HOK
THIPOKCHU/IA https://m.edsoo.ru/00aelc64
bubamnoreka [HOK
o6 Keneso https://m.edS(I)laru/OanldSG
57 Oxcuppl, TUAPOKCUABI U coiu xenesza (1) u Bbubanoreka [HOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O060011IeHNE ¥ CUCTEMATHU3alUs 3HAHUH
ITpakTuueckas padora Ne 7. Perenue Bubsmorexa LOK
59 JKCIICPUMEHTAIBHBIX 33j1a4 10 TEME https://m.eds00.ru/00ae3des
«BakHerie METAIITBI U UX COSAMHEHUS)
Brruricnenus mo ypaBHEHUAM XHMHYECKUX
peaxiuii, eciii OJINH U3 PEareHToB JIaH B Bubnmorexa [IOK
60 W30BITKE WM COJCPIKUT MPUMECH. https://m.eds00.ru/00ae1750
Brruncnenust MaccoBOM JOJIH BBIXOJA — *
MPOAYKTA PEaKIHU
61 O00011IeHNE ¥ cUCTEMATH3ALUS 3HAHWI
62 Kontponbnas padota Ne4 mo teme
«BakHelrie METAIITBI U UX COSAMHCHUS)
63 BemiectBa u MaTepuanibl B HOBCEIHEBHOU butmmoreka [IOK
JKU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKpY KaIoLIel Bu6imoreka [IOK
cpezpl https://m.edso0.ru/00ae4270
65 Ponp xuMuM B penieHUH 3KOJIOTHYECKUX bu6mmotexa [{OK
pooeM https://m.edso0.ru/00ae4270
66 PesepBHbIit ypok. O000IICHHE 1 bubmmoreka [[OK

CHUCTCMAaTHU3alMsA 3HAHUH

https://m.edsoo.ru/00ae0d0a
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67 PesepeHslii ypok. O6001eHue n 1 Bu6mmoreka LIOK
CHCTEMAaTU3aLs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepeHslii ypok. O6001eHue n 1 Bu6mmoreka LIOK

cucTeMaTH3aIMs 3HaHUI

https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Xumus, 8 knace/ Pymsuruc I'.E., ®enpaman @.1°., AkuronepHoe o0miecTBo «M3maTenbeTBo
«IIpocBenieHue»

Xumus, 9 knace/ Pymsutuc ' .E., ®enpaman @.1°., AkumronepHoe o0miectBo «M3maTenbeTBo

((HpOCBGHICHI/Ie»

METOANYECKHUE MATEPUAJIBI U151 YUUTEJIA

VYuebno-metoaunyeckas momois k YMK Xumust. Pyasuruc I'.E. (8-9)

IHHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
http://www.chemistry.narod.ru

http://teacher.km.ru/chem.phtml

http://hemi.wallst.ru

http://www.college.ru/chemistry/

http://chemistry.r2.ru

http://www.alhimik.ru

http://www.informika.ru/text/database/chemy/Rus/chemy.html

http://lyceum1.ssu.runnet.ru/~vdovina/sod.html

http://www.edu.yar.ru/russian/cources/chem/

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry

http://www.edu.yar.ru/russian/pedbank/sor uch/chem/

http://www.1september.ru/ru/him.htm
http://www.1september.ru/ru/him/2000/no38 1.htm
http://archive.1september.ru/him/1999/no025.htm

Poccwuiickuii 06meodpazoBarenbHblii optan hitp://www.school.edu.ru/
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