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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUSl COCTaBICHA HA OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOI'O OOMIEro
obpazoBanwms, npeAcTtaBieHHBIX B PI'OC OO0, a Takke Ha OCHOBe (heflepallbHON pabodei MporpaMMBI
BOCIIUTAHUA M € y4ETOM KOHICTUH MIPENoJaBaHus y4eOHOro npeaMera «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickon denepanumu.

[TporpaMma mo XUMHHU JaET MPEACTaBICHUE O LEJSIX, O0IIeH cTpaTernd oO0yueHus, BOCIIUTAHUS U
pasBUTHS OOYYAIOLIMXCSl CPEICTBAMU Y4eOHOIO IpeAMeTa, YCTaHaBIMBAET 00s3aTENbHOE MPEIMETHOE
coJiep)KaHue, MpeayCMaTpUBAET PacIpeeNIeHHe ero Mo KiaccaM M CTPYKTYpHpOBaHHE MO pas3jieiaM U
TéMaM TMpOrpaMMbl IO XHMHH, ONpPEIENAET KOJUYECTBEHHBIE M KayeCTBEHHBIE XapaKTEPHUCTUKU
COJEpKaHUs,, PEKOMEHIYEMYIO IIOCIIEA0BATEIbHOCTh M3YUYEHHUs] XMMUHU C YYETOM MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOIO IIpoliecca, BO3PACTHBIX OCOOCHHOCTEH 0Oydaromuxcs,
oTpeJiesisieT BO3MOKHOCTH MpeaMeTa JJIsl pealln3aliy TpeOOBaHMH K pe3ysbTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTenbHON TPOTPaMMBl Ha yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, a Takke TpeOOBaHUH K
pesynbraTaM OOy4YeHHsST XUMHHM Ha YpOBHE LeJiell M3ydeHHs HpeAMeTa M OCHOBHBIX BHJOB y4eOHO-
MO3HABATENBFHOM JIESTETHHOCTH 00YYaIOUIeroCs TI0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWEe XWMHH CIYXUT OCHOBOW IUIsi ()OPMHPOBAHHS MHPOBO33PEHHUS 00yYarolierocs, ero
NPEACTABICHUH O MaTepUalbHOM EIMHCTBE MHpPA, BaKHYIO POJb WIPAlOT (QOpMUpYyeMble XUMHEH
MMpEACTABJICHUA O B3aMMOIIPCBPAICHUAX SHEPIUU U 06 9BOJIIOIMHU BCHICCTB B IIPUPOAC, O MYTAX PCHICHUA
TJI00AIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPIeTHUECKOU, MUIIICBON U
HKOJIOTUYECKON O€30IIaCHOCTH, MPOOIIEM 3PaBOOXPAHEHUS.

N3yyenune xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (HOPMHUPOBAHUS KYJIBTYPHI
JTUYHOCTH, €€ 00mIeil 1 (HyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaZ B ()OPMHUPOBAHHE MBIIIICHNS M TBOPUYECKUX CIIOCOOHOCTEN 00yUYarOInXCsl, HABBIKOB
UX CaMOCTOSITEIbHOMN y‘-l@6HOI71 ACATCIIBHOCTH, OJKCIICPUMCHTAJIBHBIX W HCCICI0BATCILCKUX YMCHHﬁ,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM NEATEILHOCTH;

3HaKOMHT CO CHEUM(HUKONH HAYYHOTO MBIIIJICHUS, 3aKJabIBa€T OCHOBBI LIEJIOCTHOTO B3MUIA[a Ha
CAUHCTBO IMPUPOABLI U YCJIOBCKA, SABJIACTCA OTBETCTBCHHBLIM 3TallOM B q)OpMI/IpOBaHI/II/I €CTCCTBCHHO--
HAy4YHOU TPaMOTHOCTH O0YyYarOIIHXC;

Croco0CcTByeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOLICHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
NpUpPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIAJ B SKOJIOTHYECKOe 00pa3oBaHNE 00yUarOIXCsl.

JlaHHble HampaBJIeHUs B O0YYCHHHM XMMHUU OOCCIICUMBAIOTCS CHEIM(DHUKON CoMepKaHusl yaeOHOro
nmpeamMeTa, KOTOpBIﬁ ABJIACTCA NEAArorudcCKu agariTHpOBaHHbBIM OTPAKCHUCEM 6a3OBOI>'I HAayKH XMMHHU Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xummm Ha ypoBHE OCHOBHOTO 00mero oOpa3oBaHHs OpPHUEHTUPOBAH Ha OCBOCHHE
O6yT-IaIOHII/IMI/IC$I CUCTCMBI TI€PBOHAYAJIBHBIX MMOHATHI XHUMHH, OCHOB HeOpFaHHHeCKOﬁ XUMHHN H
HEKOTOPBIX OTAEIBHBIX 3HAYNMBIX MOHATHH OPTraHUYECKOH XUMHH.

CrpyKTypa coaepKaHusi IporpaMMbl IO XMMUH c(hOpMUpOBaHa HA OCHOBE CHCTEMHOTO MOJIX0/a K
e€ mzyuenuto. CoziepkaHne CKIIQJBIBAETCS U3 CUCTEMBI MMOHITHHA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MTOHATUH O XUMHUYECKO# peakiun. O0€ 3TH CHCTEMBI CTPYKTYPHO OPraHW30BaHBI 10 MPUHLIHITY
MOCIIEA0BATENLHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akonHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— YUYEHHMSI O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;

— TPEACTaBIEHUI 00 AMEKTPOTUTHUECKON JUCCOIIHAIINN BEIIECTB B PACTBOPAX.

TeOpeTI/I‘-IeCKI/Ie 3HaHHA pacCMaTpUBAIOTCA HA OCHOBE OMITMPUYCCKHU IMMOJTYUYCHHBIX U OCMBICIICHHBIX
(axTOB, pa3BUBAIOTCS MOCIIE0BATEILHO OT OJHOI'O YPOBHS K APYTOMY, BHIONHS PyHKIMH OOBSICHEHUS
U MPOTHO3MPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAKTHMUYECKOTO MPUMEHEHHS W IOJyYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHKe NMporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBIIAIONIEH HayYHOU KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOM NMPHUPO/BI, IEHHOCTHOIO OTHOIIEHUS K
Hay4YHOMY 3HAaHUIO U METOJaM IIO3HaHUs B Hayke. V3yueHue XMMHUH IPOMCXOIUT C IPUBIECYCHUEM



3HAHUU M3 paHee M3YUYCHHBIX Y4eOHBIX HpeAMeToB: «OKpyskawomui Mup», «bruonorus. 5—7 Kaacce» U
«®Dusuka. 7 Kiaccey.

[lpy u3y4eHWH XUMHUW MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB XHUMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKOH AESTEITBHOCTH YellOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyNbTyphl. 3amadya y4eOHOTO IpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI
XUMHAYECKUX 3HAHWH — BaXHEWMNUX (HaKTOB, IOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJOKCHUH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blKa HAYKH, B MPHOOIICHWH K HayYHBIM
METOJaM TO3HAHWS NPHU M3YYCHWH BEIIECTB W XUMHYECKHX pEaKiuid, B (HOPMHUPOBAHUH W Pa3BUTHHU
MO3HABATENFHBIX YMEHUH M WX NMPUMEHEHWH B y4eOHO-TIO3HABATEBHON W y4eOHO-MCCIIE0BATEIhCKON
JeSITeIbHOCTH, OCBOSHHH TpaBmil 0€301MacHOro 0OpalleHns C BEIECTBAMH B TIOBCEIHEBHOM JKU3HHU.

[Tpu n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaKHOE 3HAYEHUE TPUOOpeH
TaKHe eNH, KaK:

— (opMupoBaHHE WHTENIEKTYAIBHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHHSITHIO PELICHWH, CIIOCOOHOW agamnTUpOBaThCs K OBICTPO
MEHSIOIIIMCSI YCIIOBHUSM JKU3HU;

— HampaBJCHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKoe TMpHOOIIeHne oOydJamuxcs K
CaMOCTOSITETIbHOM TMO3HABATENBbHOW JESTENbHOCTH, HAyYHBIM METOJaM IO3HAaHUS, (OPMHUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— ofecrmieueHue yCIIOBHI, CIIOCOOCTBYIOMIMX TPUOOPETEHUIO  OOYYAIOMIMMHCS  OIIBITA
pasHOOOpa3HOW JEATENFHOCTH, TO3HAaHUS W CAMONO3HAHMS, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMHCTGHHHP'I), MMCIOINHNX YHUBCPCAIbHOC 3HAYCHHUE AJI PA3JIMYHBIX BUAOB JACATCIIBHOCTU,

— (popmupoBaHne 00mIeH (PYHKIMOHAIHFHOW M €CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH, B TOM YHCIIE
YMGHHI;'I O6’I:SICHSITI) 1 OICHUBATh ABJICHUA OKPYXKAIOIICTO MHPA, UCII0JIb3Yys 3HAHHA U OIIBIT, IIOJTYUYCHHBIC
NpY W3YYEHHH XUMHH, TPUMEHATh WX TPU PEUICHUH NMPOOJIEM B MOBCETHEBHOHM JKM3HU W TPYIOBOH
JIeSTENIbHOCTH;

— ¢opmupoBaHue y O0OyYaOIIUXCI TYMAaHHUCTHYECKHX OTHOIIEHWH, TMOHWMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHUH IS BBIPAOOTKU SKOJIOTUYECKH II€JIECOO0PA3HOr0 MOBEICHUS B OBITY U TPYIOBOMH
JEeSTEIBHOCTH B LIENSAX COXPAaHEHHsI CBOETO 3/I0POBbsSI U OKPY)KAIOIICH PUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYyYEHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO W CAMOBOCHHTAHHIO Ha
OCHOBE YCBOCHHsSI OOIIEYETIOBEYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIsS H
HaIlpaBJICHHOCTHU ,Z[aJ'IBHeﬁIHeI‘O 06yquH51.

OO0mee 4mMCIO YacoB, OTBEACHHBIX I W3YYeHHUS XMMHUM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce — 68 gacos (2
yaca B HEJICIIO).



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpenmer xumuu. Ponb XMMHM B JKU3HH 4YeJIOBEKa. XUMH B CUCTEMe HayK. Tema W BemecTsa.
dusnueckre CBOICTBa BELIECTB. ArperaTHoe COCTOsSIHME BemiecTB. [IoHATHE O MeTomax MO3HAHUS B
xumuu. YucTele BemecTBa U cMecu. CriocoObl pa3iesieHHst CMecel.

ATOMBI U MOJEKyNbl. XUMHUYECKHE 31eMeHTbl. CHUMBOJIBI XMMUYECKUX 31€MEeHTOB. [IpocThie u
CJIO’KHBIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE yUCHHE.

Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTeNbHAs MOJIEKyJIApHas Macca. MaccoBas
JIOJI1 XMMHAYECKOTO 3JIEMEHTA B COCTUHEHUH.

KomnuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBs3bp KOIM4ecTBa, Macchl W 4HCHa
CTPYKTYPHBIX €AMHUI] BetecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

®usndecKkre 1 XUMUYECKHE SIBICHUA. XUMHUYECKasd peaklus U €€ NMpU3HAKU. 3aKOH COXPAHEHUs
Macchl BEIECTB. XHMHUYECKHE YypaBHeHHs. Kraccudukamuss XMMHYECKHMX peakuuid (coennHeHus,
pasioKeHHs, 3aMEIeHHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOW MOCYOH, TpaBUiIaMu paboThl B 1a00paTopuu U NpuéMaMu oOpaleHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | OINUCaHWe (U3NYECKUX CBOMCTB 0OO0pasloB
HEOpPraHMYEeCKUX BEIECTB, HaOdroneHne (uindyeckux (IUIaBICHWE BOCKA, TasHUE JbJla, pacTHpaHUE
caxapa B CTYyIIKe, KUIICHHE U KOHIEHCALUs BOABI) U XUMHUYECKHX (TOPEHUE CBEUH, IPOKATIMBAHNUE MEIHOM
MPOBOJIOKH, B3aMMOJICHCTBUE Mella C KHUCJIOTOH) sIBICHHWH, HAOMIOACHWE W ONKMCAaHUE MPU3HAKOB
MPOTEKaHUsI XUMUUYECKUX peakluuil (pas3iokeHne caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapwus, paznoxxenre runpokcuna mean (1) mpu HarpeBaHuu, B3auMOIEHCTBHE JKeIe3a ¢ PaCTBOPOM COJIH
menu (1), m3yueHne crmocoOOB pa3aeneHus: cMecei: ¢ TOMOINBI0 MarHuTa, (UIBTPOBAaHUE, BHITAPUBAHNE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEJCHUE OYUCTKU IOBAPEHHOHN CONH, HAOIIOJCHUE W OINKCAHUE
pe3yabTaTOB MPOBEACHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHMSI MAacChl, CO3JaHHE MoJeNnen
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaxHeiilmue npeacTaBuTeIM HEOPraHUYECKNX BeleCTB

Bozayx — cmecsk razos. CoctaB Bo3ayxa. Kuciopos — aneMeHT u nipocToe BemecTBo. Haxoxaenue
KHCJIOpOoJia B Ipupoe, pU3nYecKre U XMMUIECKue cBoiicTBa (peakuun ropenusi). Oxcuasl. [Ipumenenne
kuciopona. CrocoObl MONydyeHHs KHUCIOpoJa B JIa0OpaTOpUM W HPOMBIIUIEHHOCTH. Kpyrosopor
Kucioposia B mpupoze. O30H — aJutoTponHast MOJU(HUKALIUS KHCIOPO/a.

TemnoBoit  3PPeKT XUMHUYECKOW peakluu, TEePMOXUMHYECKHE YPaBHEHHSA, 3K30- H
SHIOTEPMUYECKHE peaKkIMU. TOIUIMBO: yroyib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCHIICHHE NMapHUKOBOTO
a¢ddekra, paspyiieHHe 030HOBOTO CJIOSL.

Bomopon — snemeHT W mpocToe BemiecTBo. HaxokaeHue Bogopoaa B Mpupoje, GU3UUECKUE H
XHUMHYECKHE CBOICTBA, MPUMEHEHUE, CIIOCO0BI TomyueHus. Kucinotel u conu.

Momnsipablit 00BEM Ta30B. PacuéThl MO0 XHMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. HackllieHHbIE U
HEHACBIIIEHHbIE pacTBOphl. PacTBopHMOCTh BemecTB B Bojae. MaccoBas 0 BEIECTBA B PacTBOpE.
Xumndeckue cBorcTBa BoAsl. OCHOBaHUs. Ponb pacTBOpOB B IPUPOAE U B KU3HU yeioBeka. Kpyrosopor
BOJIBI B PUPO/IE. 3arps3HEeHNe MPUPOAHBIX BoA. OXpaHa W OYUCTKA MPUPOJHBIX BOI.

Knaccupukanus  Heopranmuyeckux — coeguHeHuid.  Oxcuupl.  Knaccudukaunmss — OKCHIOB:
cojeoOpasytonie (OCHOBHBIC, KHCIIOTHBIE, aM@oTepHble) M HecosneoOpasytomue. Homenknarypa
okcu1oB. Dr3nyeckre u XUMHYECKHE CBOMCTBA OKCHUIOB. [lomyyuenre okcumoB.

OcHoBanns. Knaccubwukanusi oCHOBaHUI: METOYN U HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
ocHOBaHUI. Pu3nNYecKe 1 XUMUYECKHE CBOIICTBa OCHOBaHUil. [loryuenne ocHOBaHHUI.

Kucnotel. Knaccudukarus kucnot. Homenkmnarypa kuciaor. @u3ndeckre 1 XUMAYECKHEe CBOWCTBA
kucinot. Psg akruHocTu MetasuioB H. H. bekerosa. [lonyueHue Kucior.

Comu. HomeHnknatypa coneil. @uszndeckue 1 XUMUYECKHE CBOMCTBa coell. [lonydenue conen.

I'enerndeckas cBsI3b MEXIY KJIacCaMH HEOPTaHUYECKUX COSAMHEHUM.

Xumuueckuii Ixkcnepumenn:



KAaueCTBEHHOE OIIPE/CICHHE COJCpKaHMA KHCIOpoJa B BO3JyXe, IOJIy4eHHE, COOHMpaHue,
pacro3HaBaHUE U W3yYCHHE CBOICTB KHCIOPOAA, HAOIIOAECHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y YCIIOBHS BOSHHKHOBEHHUS M MPEKpaIlleHNsi TOpeHus (Tokapa), 03HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB U
OMMCaHWE WX CBOWCTB, MOJy4YeHHE, coOMpaHHe, pPaclO3HABaHHE W M3Y4YCHHWE CBOHCTB BOAOpOIA
(ropenme), B3ammomelictBue Bojopoma ¢ okcugom Memud (1)  (BO3MOXXHO  HMCIONB30BaHHE
BHJICOMATEPHUAJIOB), HAOIIOAEHNE 00Pa3IIOB BEMIECTB KOIMIESCTBOM 1 MOJIb, HCCIIEIOBAaHNE OCOOCHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIUYHOH PacTBOPUMOCTHIO, IPUTOTOBJIEHHE DPACTBOPOB C ONpeAcIEHHON
MaccOBOH J0JIel pacTBOPEHHOTO BELIECTBA, B3aMMOAEHCTBHE BOJIBI C METAJUIaMH (HATPUEM U KaJIbIHEM)
(BO3MOXXHO HCIIOJIB30BaHKME BHICOMATEPHAIOB), HCCIEIOBAaHHE OOpas3lOB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIaccoB, HAOMIOJICHHE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3ydyeHue B3amMojneicTBus okcuaa menu (ll) ¢ pacTBOpoM cepHOH KMCIIOTHI, KHCIOT C METaJUIaMy,
peaxnuii HeHTpanu3aluy, NoJdy4eHHEe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OTHOIO METajlla IPyTuM
U3 pacTBOpa COJIM, PElIEHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelure kinaccsl HEOPraHn4eCKUxX
COEIMHECHUID?.

Ilepuoguyecknii 3axkon u Ilepuoaumyeckas cucrema xumudeckux 3jemenros [l H.
Menpgenaeea. Crtpoenne aTromMoB. XuMH4YecKas CBs3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KJACCHU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILLEJIOYHBIC M ILIEJIOYHO3EMEJIbHBIE METaJUIbl, aJOT€Hbl, WHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUJIBL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux aieMeHToB [[. M. MeHnneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopMbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menpneneesa. Ilepuoasl u rpynnel. @U3NYECKUNA CMBICT NOPSIKOBOIO HOMEpa, HOMEPOB IEPUONA U
TPYINIIBI 3JEMEHTA.

Crpoenue atomoB. CoctaB aTtoMHbIX siaep. M3otombl. OnexkTponbl. CTpoeHHE 3JICKTPOHHBIX
obomodek aromoB mepBbix 20 xmmmdeckux dnmeMmeHToB [lepmommueckoit cucremsl . Y. MeHneneesa.
XapakTepucTUKa XMMHMUYECKOIO 3JIEMEHTa M0 €ro mnojioxkeHuro B llepmoguueckon cucreme [I. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMs paguyca aTOMOB XHMHYECKUX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJNIMYECKUX CBOMCTB I10 IPpyIaM U NepUoaam.

3uauenue Ilepmognueckoro 3akoHa u Ilepromndyeckol CUCTEMBI XHMHUYECKHX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MennesneeB — yu€HbIN U rpakIaHUH.

Xumnueckast cBsi3b. KoBajeHTHas (MOJISIpHAs W HENOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATENLHOCTD
XUMHYECKHUX dJIEMEHTOB. MoHHAs CBS3b.

Crenenp okucieHus. OKHCIMTEIbHO--BOCCTAHOBUTENbHBIE peakunu. Ilpomecchl OKucCIeHHS H
BOCCTaHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn .

u3ydyeHue o0pa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJEHUCTBUE THIAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT U ULIEJOYEH, NMPOBEACHUE OIBITOB, WIIIOCTPHUPYIOLIMX MPUMEPbl OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakluy Pa3IoKEeHHUs, COeTUHEHUS).

Meosrcnpeomemnmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHHH XHMHUHU B 8 KIJIACCE OCYILECTBISIETCS Yepe3
UCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX MOHATHH, TAK U MOHATHH, SBJISIOLUIMXCS CUCTEMHBIMU
JJ11 OTACJTIBHBIX NPEAMETOB €CTECTBCHHO--HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO--HAY4YHbIE MOHATHS: HAY4HBIA (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHaJIM3,
CHHTE3, KiaccupUKaluus, NepUOAUYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJEIMPOBaHHE, H3MEPEHHE,
MOJIEJb, ABJICHHE.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PaJIUOAKTUBHOCTb,
MOJIEKyJa, BJEKTPUYECKUIl 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCTBa, ras,
(bu3MYECKUE BEJUYNHBI, €AUHHUIBI H3MEPEHHS, KOCMOC, IJIaHeThI, 3BE3/1b1, COJTHILE.

Bbuonorus: GorocunTes, npixanue, ouochepa.

leorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJE3HBIE HCKOMAEMBbIE,
TOIINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo H XMUMHYeCKasi peaKuus



Tlepuonuueckuit 3akoH. Ilepuoamueckas cucrema xumuueckux snemeHToB [[. M. MeHneneena.
CrtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEPUOOB, KanMs, KajblMsl M HUX COEIMHEHUH B COOTBETCTBHM C IIOJIO)KEHUEM D3JEMEHTOB B
Ilepuoanueckoil cuCTeEME U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemecTBa: BUIBl XHMHYECKOW CBSI3U. THITBI KPHUCTAIITMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BellleCTBA OT TUMA KPUCTAJUIMYECKON PEIIETKHA U BUIa XUMUYECKON CBSI3HU.

Knaccudpukanms n HOMEHKJIATypa HEOPTaHMUYECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIAXCS K  Ppa3iMYHBIM  KJlaccaM HEOPraHWYeCKMX COCJAMHEHWH, TeHeTHYecKas CBSI3b
HEOPTaHWYECKNX BEIIECTB.

Knaccupukanms XUMHYECKMX pEaKUMH MO pa3IuyHBIM NpH3HakaM (10 YHCIy H COCTaBy
YUYaCTBYIOIIMX B PEAKIMW BEIIECTB, MO TEIIOBOMY 3((deKTy, M0 HU3MEHEHHUIO CTENeHeld OKHCICHUS
XUMHYECKAX DJIEMEHTOB, 10 OOpaTHMMOCTH, IO YYAaCTHIO Karaju3aTopa). JK30- W DHIOTEPMHYECKHE
peaxkium, TEPMOXUMUYECKHE YPAaBHEHMUSL.

[TonsiTie 0 cKOpocTH XUMHYecKOH peakiuu. I[loHsTne 00 00paTUMBIX W HEOOPAaTUMBIX
XUMHYECKAX peakiusax. [IoHsTHe 0 TOMOTEHHBIX W TeTepOTeHHBIX peaknusax. [loHsTme o karamuse.
[lonsiTe o XWMH4YecKOM paBHOBecHH. (DaKTOPBI, BIUSIONINE HA CKOPOCTh XMUMHYECKOW pEaKIuud U
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIUTETPHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  JIEKTPOHHBIA  OamaHc  OKHCIUTEIHHO-
BOCCTAHOBUTENBHOU peakiuu. COCTaBICHUE YPABHEHUI OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIUH C
UCIIOJIb30BaHUEM METO/Ia JIEKTPOHHOr 0 OanaHca.

Teopus 3MEKTPOIUTHICCKON JUCCOIMAIIMU. DICKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHHUOHEI.
MexaHU3M TUCCONHAIH BEIIECTB C PAa3IMYHBIMU BHUIAMU XUMHUYECKOW CBs3H. CTETeHb TUCCOIHAIIHH.
CunbHbIC U c1a0ble 3JICKTPOJIHTHL.

Peaknmn woOHHOrO OOMEHa. YCJIOBUS TNPOTCKaHHsS pEaKIUid HMOHHOTO OOMEHA, TIIOJIHBIE |
COKpallléHHbIE HOHHBIE YypaBHEHUS peakuuid. CBOWCTBA KHUCJIOT, OCHOBAaHWM M COJEH B CBETE
MIPEJICTABICHUH 00 JIEKTPOIMTUYECKONW Iuccormannuy. KadecTBeHHbIE peakiuu Ha WOHBI. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenn .

03HAKOMIIEHUE C MOJIEISIMA KPUCTAIUTMUECKUX PEIIETOK HEOPTaHWYECKNX BEIIECTB — METAILIOB U
HeMmeTaioB (TpaduTa W anMasa), CIIOKHBIX BEIIECTB (XJIOpHIA HATpPHUs), UCCIECIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XHMHYECKOW peakmuh OT  BO3JICHCTBUS  Pa3M4HBIX  (HAKTOPOB,  HCCIIETOBAHUE
AJIEKTPONIPOBOJHOCTH PACTBOPOB BEIIECTB, TIpOIecca AWCCOIMAIMK KHCIOT, IIeNoYeid U coleit
(BO3MOXKHO HCIONB30BaHUE BHUJEO MATEPUANIOB), MPOBEIEHHE OIBITOB, WJUTIOCTPHPYIOIMIUX IMPU3HAKU
MPOTEKaHUsl pPeakiyii HOHHOro oOMeHa (00pa3oBaHME OCaJKa, BBIICICHHE Tra3a, oOpa30BaHHE BOJIbI),
OTIBITOB, WLTIOCTPUPYIOMINX MIPUMEPHI OKUCIUTEITHHO-BOCCTAHOBUTENBHBIX PeaKiuii (TOpeHne, peakiuu
pa3joXeHHs, COEAMHEHUs), pPacro3HaBaHWE HEOPTaHWYECKHWX BEIIECTB C MOMOINBI0 KadyeCTBEHHBIX
peaKum‘/'I Ha WOHBI, pCIICHUEC OKCICPUMCHTAJILHBIX 3a1a4.

HemeTanbl m X coequHeHUs!

OO0mas xapaktepucThuka rainoreHoB. OCOOCHHOCTH CTPOCHHsSI aTOMOB, XapaKTepHBbIE CTEICHU
okucneHus. CTpoeHne u HU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHOB. XUMHYECKHE CBOMCTBA
Ha TIpuMepe xJiopa (B3auMoJIEHCTBHE ¢ METAJTIaMH, HEMETaJUIaMH, Iiesouamu). XsopoBoaopoa. ConsHas
KHCIIOTa, XMMHUYECKHUE CBOMCTBA, IOJy4YeHHE, NMpUMEHEHHe. J[eficTBHE XJopa M XJOpOBOAOpOJa Ha
OpraHM3M uesoBeka. BaxkHelne XJIopuasl M UX HAXOXKACHHUE B TIPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmer. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHEBIE
crernieHH okucieHus. CtpoeHue W (pu3MUYecKHe CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnorponHble MoOAM(UKAIUK KUCIOpoJa W cepbl. XUMHUYecKue cBoiictBa cepbl. CepoBopopor,
CTPOCHUEC, (1)I/ISI/IT-ICCKI/IC M XAMHYECKHE CBOICTBA. OKCI/I)IBI CEpbl KaK MPEACTAaBHUTCIN KHUCIOTHBIX
okcumoB. CepHas KucioTa, PU3NYECKHEe W XMMHYECKHe CBOWCTBa (0OIIMe Kak MpEeCTaBHTENs Kiacca
KHACIOT W crneuupuyueckue). XUMUUYECKHE PEaKIMH, JIeXKallde B OCHOBE NPOMBILUIEHHOIO crocoba
MTOJIYYCHHSI CepHOUM KHUCIOTHL. llpuMenenme cepHoi KuciaoThl. CONM CEpHOM KHUCIIOTHI, KadueCTBEHHAS
peaknmsi Ha cynbdar-noH. HaxoxaeHue cepbl U €€ COeqUHEHUN B MPUPOJIC. XUMUUYECKOE 3arpsS3HCHHE
OKpY>Kalollel cpeasl COSHMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CHOCOOBI €T0 MPEAOTBPAILCHHS.

OO6mas xapakTepucTuka 31eMeHTOB VA-Tpynmnbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTCIIEHN OKHCIICHUS. A30T, paclpoCTpaHEHHE B TPHUPOJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.



KpyroBopor a3zora B mpupoze. AMMHak, ero (HU3MYECKHE W XHMHYCCKHE CBOMCTBA, IMOJIYUYCHUE H
npumenenue. Comu aMMOHUS, X (DH3WUECKWe W XHMHUYECKHe CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoiydeHHe, (QU3MYSCKUE M XUMHUYECKUE CBOWCTBA
(oOmme kak IMpencTaBUTENs Kiacca KUCIOT WM creruduueckue). Vcnonb30BaHNE HUTPATOB M COJICH
aMMOHHS B Ka4eCTBE MHHEPAIbHBIX YHAOOpeHWH. XWMHYeCKOoe 3arps3HEeHHEe OKPYKaroIied Ccpeipl
COCMHEHISIMA a30Ta (KUCIIOTHBIE IOXAW, 3arpsS3HEHHE BO3qyXa, MOYBBI W BOJ0EMOB). Docdop,
ajuoTpornHeie Moaudukanuu Gocdopa, Gusnveckre U xumudeckue cpoiictea. Oxcun dochopa (V) u
¢dochopras kucnora, pusMUecKkHe W XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue ¢ochatos B
KaueCTBe MUHEPAIBHBIX YIOOpEHUIA.

OO6mmas xapakrepucTrka meMeHToB |V A-rpynmel. OcoOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
CTCTICHH OKHCIICHHS. YTJIEPO/l, AJUIOTPOITHBIC MOTUPHUKAIINH, PACIPOCTPAHEHHUE B MIPUPOJEC, PU3NIEeCKHe
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), rumore3a rio0aibHOTO MOTEIUICHUS
KITUMaTa, MapHUKOBBIN A (deKT. YTOoNbHAS KUCIOTa U €€ CONHU, MX (PU3NIEeCKHe U XUMUIECKIE CBOWCTBA,
nonydeHre M npuMeHeHue. KauecTBeHHast peaknys Ha KapOoHaT-WOHBI. Mcnonap3oBaHne KapOOHATOB B
OBITY, MEIUILIMHE, TPOMBIIICHHOCTH U CEJILCKOM XO3SIMCTBE.

IlepBoHavanbHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COSNWHEHHSIX yriiepoaa (MeTaH,
3TaH, YTHIIEH, alleTHUIICH, 3TaHOJI, TJINIEPHH, YKCYCHas KUCIoTa). [IpupogHbIe HCTOYHHUKH YTIEBOIOPOIOB
(yromnp, mpupoAHBI Tra3, He(Th), MPOAYKTHl WX IMepepadoTku (OEH3WH), MX poib B OBITY U
MPOMBIIUICHHOCTU. [ToHSITHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: KHMpaX, OeliKax, yrieBojax — M MX
POIH B JKM3HU YeToBeKa. MaTtepualibHOe eJMHCTBO OPTaHNYECKUX M HEOPTaHUIECKUX COCTMHEHUN.

Kpemuuii, ero Qusuueckue M XUMHUYSCKUE CBOWMCTBA, MOJydeHHEe M HpuMeHeHue. COeIMHECHUS
KpeMmHUsi B mpupone. OOmme mnpencraBieHuss o6 oxcune kpemuus (IV) u kpemMHHEBOH Kuciore.
CunmkaTel, UX HCIONIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHEHIe CTpOUTENbHBIE MaTepUabL:
KepaMHKa, CTEKJI0, IeMeHT, OeToH, kene300eToH. [Ipobrempl 0e30MacHOrO  HCIOIB30BAHUS
CTPOHUTEIILHBIX MAaTEPHAJIOB B MTOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

W3ydeHue oOpa3lOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOH KHCIIOTHI, IPOBEICHUE
KAueCTBCHHBIX PEAKIMHA Ha XJIOPHI-MOHBI W HAONIOJCHUE TPU3HAKOB WX NPOTCKAHHS, OIIBITHI,
oTpaxkamiue (U3NYECKHE M XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HX COCJAMHEHUN (BO3MOXKHO
WCIIONb30BaHNE  BHICOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3llaMH XJIOPHIOB (TaJOT€HHUIOB),
03HaKOMIIEHUE ¢ 00pa3liaMi Cephl U €€ COSIMHEHUAMHU (BO3MOXHO HCIIOJIH30BaHHE BHEOMATEPHUAIIOB),
HaOJIIO/ICHUE TIpollecca OOYIJIMBaHUs caxapa IOj JCWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
M3yYeHNe XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KaueCTBEHHON peaKIny Ha
cynehaT-uoH U HaONrofeHrWe TpU3HaKa e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3NYECKHMH CBOWCTBAMHU
aszota, ¢ocopa U UX CoeAMHEHUH (BO3MOXKHO HCITIOJIb30BAaHUE BHICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (ochopHBIX YHAOOpEHUH, MoyydeHHue, COOMpaHue, paclo3HaBaHWE U HM3yueHHE CBOWCTB aMMHaKa,
MPOBEJICHNE KAa4YeCTBEHHBIX PEaKIMii Ha WOH aMMOHHSA H (ocdaT-WOH W HM3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJACWCTBUE KOHIEHTPUPOBAHHOW Aa30THOM KHCJIOTBI C MeAbI0  (BO3MOXKHO
MCIOJIb30BaHUE BHJICOMATEPHAIOB), U3yUECHUE MOJCNEH KPUCTAUIMYECKUX PEmETOK anmasa, rpadura,
¢ymiepeHa, 03HAKOMIJICHHE C IIPOLIECCOM aJICOPOIINN PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, NMOJydYeHrne, coOupaHue, paclio3HaBaHUE W W3YYEHUE CBOMCTB YIIIEKHCIIOTO
rasa, IpOBEJCHUE KAaYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI M HU3YYCHHE MPHU3HAKOB HX
MPOTEKaHUsl,  O3HAKOMJIEHHME C  TPOAYKIHEH  CHUJIMKATHOW  TMPOMBIIUICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe «BakHelIrne HeMeTauTbl U UX COCTUHEHHSD».

MeTaJulbl M X COEHHEHHS

OO01mas XxapakTepUCTHKAa XMMHUYECKUX 3JCMEHTOB — META/UIOB HAa OCHOBAHMM MX IOJIOKEHHUS B
Ilepuoaunueckoit cucteme xumuueckux 3neMmeHToB J. . MenaeneeBa u ctpoeHus atoMoB. CtpoeHue
MeTaJIJIOB. MeTajulhuecKasi CBA3b M METaJJIMYeCKas KpUCTAJUIMYECKas perérka. DJIEKTPOXUMHUSCKUN
psAA HanpsDKeHWH MeTauioB. Du3nueckne M XUMHUECKHE CBOMcTBa MeTayuioB. OOmue CrocoOb!
MoJTydeHUs] MeTaJIoB. [IOHATHE O KOPPO3MH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIlIUTHI UX OT KOPPO3HH.
Crnagsl (CTalb, YyryH, JIOPATIOMUHHNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTamibl: NojiokeHue B llepumomnueckoil cucrteMe XMMHUeCKUX anemeHToB [JI. .
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXKJIeHHE B mpupoae. PuU3nveckne  XUMHUYECKHe CBOWCTBa (Ha



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

[[enouHo3eMenbHbIE METAIBI MarHuii M Kajdbluil: monokeHue B Ilepuomuyeckoil cucteme
xuMudeckux anementoB [. . MenaeneeBa, CTpoeHHE UX aTOMOB, HaxoXkJieHue B mpupoae. dusndeckue
¥ XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeimme coequHeHHS Kamblus (OKCH, THAPOKCHII,
conn). JKEcTKoCTh BOBI 1 CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuoauyeckoit cucreme xumuueckux 3neMentoB . . Menneneena,
CTpPOEHHE aToMa, HaxOXJAeHne B mpupoae. Du3MUecKHe W XUMHYECKHE CBOMCTBAa aTOMUHUS.
AmMdoTtepHbIe CBOWCTBA OKCHIA M THAPOKCH 1A ATFOMUHUSI.

Kenezo: nonoxkenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. WM. Menneneesa,
CTPOCHHUE aToOMa, HaxokJAeHHe B mpupone. Puznyueckre U XUMHUYECKHE CBOMCTBa »xene3a. OKCHIBL,
ruapokcunbl u comu xkenesa (I1) u xemnesa (I11), ux cocras, cBoicTBa U MOIyYEHHE.

Xumuueckuii IKcnepumenn .

03HAKOMIJICHUE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (DU3MYCCKUMHU CBOWCTBAMH, H3yUCHHUC
pe3ynbTaTOB KOPPO3WU METAUIOB (BO3MOXKHO HCIIONB30BaHHE BHJIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICWCTBUSL OKCHIA KallbIIUs W HATPUS C BOMOHM (BO3MOXXKHO WCIIOJIB30BAHHE BHUEOMATEPHUAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOXBI, MpoIlecca TOPCHUS Kele3a B  KHUCIopoae (BO3MOXKHO
WCTIOJBb30BaHNE BHJICOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHMUS Ka4eCTBEHHBIX PEaKkiliii Ha MOHBI: MarHWf,
KaJIpIUs, aMIOMHHNS, WHKA, xenesa (1) u xemesa (111), meau (11), HabIrOAEHNE U OTTHCaHKE TPOIIECCOB
OKpalllMBaHUs IUIAMCHU HWOHAMH HATpHsl, Kalusg MW Kaidblusd (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HUCCIICI0BaHNE aM(pOTEPHBIX CBOMCTB THIPOKCHIA aTFOMUHMS U THIPOKCHIA LIUHKA,
pellleHne SKCIIePUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeHIne MeTalTbl U X COSIMHEHUS.

XuMHS U OKPY’KAOLIAsA cpeaa

BemectBa u Matepuaisl B MOBCETHEBHOM JKHU3HH YellOBeKa. be3zomacHoe uCcmoap30BaHre BEIIECTB
1 XUMUYECKUX peaknuid B ObiTy. [lepBas moMoIs mpy XUMUYECKIX 0XKOTaX U OTPaBICHUSIX.

XuMUYecKoe 3arps3HeHHe OKpyXKawmiell cpensl (mpemenbHas AOMyCTHMAasi KOHIIEHTPAIUS
BeniecTs, Aanee — [1/IK). Poss xumun B pernreHr# 3K0JI0TrHYECKHUX TPOOIIEM.

Xumuueckuii sxcnepumenm:

M3yYeHUe 00pa3ioB MaTepHalloB (CTEKJIO, CILIABBI METAIIOB, IOJUMEPHBIC MaTepPHAIIHI).

Mesxicnpeomemnmnsule ceasu

Peanmuzammsi MEXIIPEAMETHBIX CBSI3€d NPH M3YUCHUH XUMUU B 9 Kilacce OCYIIECTBIIACTCS 4epe3
WCTIOJb30BaHME KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U MOHATHHA, SBISIONINXCS CUCTEMHBIMU
JUTSL OTACTBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OO01Me eCTeCTBCHHO-HAYUYHbIC TOHSATHS: HAyYHBIM (DakT, TUIIOTE3a, 3aKOH, TCOPHs, aHaJu3,
CUHTe3, Kiaccuukamus, MepHOANYHOCTh, HAOIIOZCHHE, SKCIIEPUMEHT, MOJIENIMPOBaHUE, WU3MEPEHUE,
MOJIeJb, SIBJICHHE, TAPHUKOBBINA AP (HEKT, TEXHOIOTHS, MaTePHUAITHI.

®dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBI, PaTHOAKTHUBHOCTD,
MOJICKYJIa, O3JICKTPUYECKUM 3apsj, MPOBOJHUKH, TIOJIYIIPOBOJHUKH, JUIJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BEINeCTBa, Ta3, pPacTBOp, PaCTBOPUMOCTb,
KpUCTAJUIMYECKash PpelIéTka, CIUIaBbl, (DU3MUYSCKUE BEJIUYMHBI, CAMHMIBI H3MEPEHHs, KOCMHUECKOES
MIPOCTPAHCTBO, IUIAHETHI, 3BE31T61, COTHIIE.

buonorus:  ¢otocuHTe3, nbIXaHue, OWocdepa, OIKOCHCTEMAa, MHUHEpPAIbHBIE yIOOpEeHHS,
MUKPORJIEMEHTHI, MaKpO3JIEMEHTHI, TUTATENIbHBIC BEIIECTBRA.

leorpadus: atmocdepa, ruppocdepa, MHHEpAIbl, TOPHBIE IMOPOJBI, TOJE3HBIE HCKOIAeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIbTATBI

JIMyHOCTHBIE pe3yIbTAaThl OCBOSCHHS IPOrPaMMbl OCHOBHOI'O 00IIEro 00pa30BaHMs JOCTUTAIOTCS B
XoZle OOy4eHHUs] XMMHUHM B EIUHCTBE Y4eOHONH W BOCIHTATEIbHOM NEATEIBHOCTH B COOTBETCTBHUU C
TPaJULAOHHBIMH POCCHUMCKMMH  COLMOKYJIBTYPHBIMH W  JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
IPUHATHIMH B OOIIECTBE IPAaBUIAMU M HOPMaMHU IIOBEACHUS M CHOCOOCTBYIOT MPOLIECcaM CaMOIIO3HAHN,
CaMOPAa3BUTHS U COLMATIM3ALNHN 00yYaIOIIHXCA.

JIMYHOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH OOYHAIOIIMXCSI PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMH U paCIIMpPEHHE OIBITa IeSITeILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTpMOTHYECKOT0 BOCIIMTAHHUS:

LHEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYNbTYpHOMY, HCTOPUYECKOMY U HayqYHOMY
HacJIeANIO, IOHUMaHHs 3HAYEHUS] XUMUYECKOH HAayKH B KH3HHM COBPEMEHHOI'O OOILIECTBA, CIIOCOOHOCTH
BIaJCeTh JOCTOBEpHOH HHGOpMALMEHd O TMEpPEeIOBBIX HOCTIDKEHMSIX M OTKPBITHSIX MHPOBOW U
OTCUECTBCHHOIN XUMUH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOIr0 BOCIIHUTAHUS:

NPEACTABICHUS O COLMANBHBIX HOPMaxX M MPaBUIIaX MEXIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTHUBE,
KOMMYHHKATUBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHO-HCCIe0BaTeNbCKON,
TBOPYECKOH M JAPYTHX BUJAAX JAEATENBHOCTH, TOTOBHOCTH K pa3HOOOPa3HO COBMECTHOW NESTEINBHOCTH
IpU BBINOJIHEHUH Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, BBIIOJIHEHHH XUMHYECKHX 3KCIEPHMEHTOB,
CO31aHUHN y‘-IC6HI)IX IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IIPOLECCE 3TOMU
y4eOHON JesTEeNHbHOCTU, TOTOBHOCTH OIICHMBATh CBOE IMOBEIEHHWE U TMOCTYNKHA CBOUX TOBAPHILCH C
MO3ULIUHN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUSI [TOCIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUYECKHE IPECTABICHUSI O BEHIECTBE M XMMHYECKOW PEaKIMU, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJIAIOIINEC OCHOBY JJISI MTOHMMAHUA CYITHOCTHU Hay‘IHOﬁ
KapTUHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA NPUPOABI, B3aUMOCBS3AX
YeNoBeKa ¢ MPUPOJHON Cpeioi, O pOIM XUMHUH B IO3HAHUH dTUX 3aKOHOMEPHOCTEIH;

IMMO3HABATCJIIbHLIC MOTHBBI, HAITPABJICHHBIC HA MMOJIYYCHUC HOBBIX 3HAHUM 110 XUMHU, HCO6XO]II/IMLIG
Ui OOBsICHEHHS HaOIIONAaeMbIX NPOLECCOB U SIBICHHWH, I03HABATEIbHOM, HH()OPMAIMOHHON u
YUTATENLCKOW KYJIBTYpPhl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHOM PadOTHl C y4yeOHBIMH TEKCTaMHu,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K OOYYEHHIO M II03HAHUIO, JIIOOO3HATEILHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHMIO, TPOEKTHOW U MCCIIENOBATENBCKOW JAEATEIIBHOCTH, K OCO3HAaHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS 00YYEHHUS B JAIbHEHIIIEM;

4) (hopMHPOBAHUS KYJILTYPHI 310POBbSI:

OCO3HAaHME LICHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHWE IMOCIEACTBUNA M HETNPHUSATHE BPEIHBIX NMPHUBBIYEK (YHOTpeOIeHUS
aJIKOTOJIs, HAPKOTUKOB, KypEHUs ), HEOOXOAMMOCTH COOJIOACHISI TIpaBUil 0€30IIaCHOCTH TP OOpaIIeHIH
C XUMHYECKHMH BEILIECTBaMH B OBITY M PEabHOM )KHU3HU;

5) TPy10BOT0 BOCIIUTAHUS:

UHTEpEeC K MPaKTUIECKOMY H3YUYECHHIO Po(eccHii U Tpy/a pa3indHoTO pojia, YBaXKEHHE K TPYIy U
pe3yibTaTaM TPYIOBOH AEATENbHOCTH, B TOM YHCJIE Ha OCHOBE HNPUMEHEHHs MPEAMETHBIX 3HAHWU I10
XUMHH, OCO3HAHHBIA BBIOOD HHIMBHUIYaJbHON TPACKTOPHUM MPONOJDKEHUS 00pa3oBaHUs C Y4ETOM
JIMYHOCTHBIX HHTEPECOB H CIIOCOOHOCTH K XUMHH, O6IlIeCTBeHHBIX HUHTEPECOB H HOTpe6HOCTeI>ll,
yCHemHoW Mpo(eCCHOHANBHON JEATSIIbBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTBH
a1alTHPOBAThCS B IPO(ECCHOHATBHOM CPEE;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

9KOJIOTHYECKH 11eIeco00pa3Hoe OTHOIICHNE K MPHPOJIe KaK UCTOYHHMKY JKU3HU Ha 3eMile, OCHOBE
e CyllecTBOBaHUS, MOHMMAaHHWE LIEHHOCTH 3I0POBOTO M 0Oe30macHOro obpasa >KU3HH, OTBETCTBEHHOE
OTHOLICHWE K COOCTBEHHOMY (HM3MYECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHWE IIEHHOCTH
coOUIIOJIeHHsI TIPaBUJI OE30IIaCHOrO MOBEIEHMsI NpU pPaboTe C BEIECTBAMHU, a TAKKE B CHUTYyalUsX,
YIPOXKAIOLIUX 310POBbIO U JKU3HU JIIOAEH;



CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJlydaeMble TPU HM3YYCHHH XWUMUH, IS pelleHHs 3afad,
CBSI3aHHBIX C OKpYXaroledl MpUpOAHOW CpeNoM, HJisl MOBBILMICHUS YPOBHS 3KOJOTHYECKOW KYJIBTYpPBI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa JKOJOTHYECKHX NPOOJEM M MyTeH WX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATHUBHOW U COLIMAJIbHOM MPAKTHKE.

METAINPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pEHHsI OOIIeHAyYHbIE TTOHATHS (3aKOH, TeOpHsl, IPUHIHI, THUIOTe3a, (akT, CHCTEMa, IMPOIIECC,
SKCMIEPUMEHT W JpPYyToe.), KOTOpPBIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IICIIOCTHOW HAYYHOH
KapTUHE MUpPa, W YHHUBEpCAIbHbIC YyYeOHBIC JCHCTBUS (IMO3HABATCIbHBIC, KOMMYHHUKATHBHBIC,
pPETYIATUBHBIE), KOTOpble O0ecrmeynBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU e TeILHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble Jloru4eckue aeiicTBus:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPU OCBOCHHHM 3HAHWHN: PacKpHIBATH
CMBICTT XMMHUYECKHNX ITOHSITHI (BI)IZ[GJISITI) X XapaKTCPHBIC MNPU3HAKH, YCTAHABJIWBATH B3aMMOCBA3bL C
IPYTHMUA TIOHATHSIMH), HWCIOJB30BaTh MOHATHA i OOBSCHEHHS OTIENbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPUKAIIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKInH,
YCTaHaBJIMBATb MPUYUHHO-CIICACTBCHHLBIC CBA3U MCKAY O6’beKTaMI/I HN3Yy4YCHHA, CTPOUTH JIOTHYCCKUC
pacCyKacHusd (I/IH)Z[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), J€J1aTh BBIBOAbI U 3aKJITIOUYCHU A,

YMEHHE TPUMEHITh B TMpOIecCe TIO3HAHWS TMOHATHA (IIPEeIMETHBIE W METalpeIMETHEIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENIH, UCTIOIb3yEeMbIE B XUMUH, IPEOOPA30BhIBAThH IIMPOKO IPUMEHAEMbIE
B XMMHHU MOJICJIbHBIC MPEICTABICHUS — XUMHUYCCKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMU4ecKasi GopMmylia u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPHU PEHIeHHH y4eOHO-TIO3HABATEIHHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKH HW3YYaeMBIX
O0OBEKTOB — XHUMHYECKHUX BCIHICCTB U XHUMHUYCCKUX peaKHHﬁ, BBISIBIIATH O6HII/Ie 3aKOHOMEPHOCTH,
MMPUYIMHHO-CJIICACTBCHHBIC CBA3U W ITPOTUBOPCYUA B U3YUACMBIX ITPOLICCCAX U ABJICHUAX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMCHHE HCIIOJb30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUA, a TAKKE B
Ka4yeCTBE€ OCHOBBI IJIsd (I)OpMI/IpOBaHI/ISI TUIOTE3bI II0 TIPOBEPKE IIPABUIIBHOCTHU BbICKA3bIBACMbBIX
CY>XJICHHUI;

MpHOOpPETEeHNE OMBbITa 10 IUIAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEIECHUIO YYEHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HAONIONAaTh 3a XOJOM IIPOIlecca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (QopmynHpoBaTh 0000mEHNS ¥ BBIBOABI 10 pe3ylbTaTaM IPOBEAEHHOTO OIIBITa,
WCCIIEJIOBAHNS, COCTABJIATH OTYET O MPOJIEIAaHHON padoTe.

Pa6ora ¢ undgopmanueii:

YMEHHUE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIINIO PA3IIMYHBIX BUIOB U POPM
MIPEJICTABJICHHUS, TIOJIy9aeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHETa), KPUTUYECKU OIEHUBATH NMPOTHBOPECUHBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPUMEHSTh pa3jMyHbie METOABl M 3alpochl MpPU TMOUCKE M OTOOpe WHGpOpMAIUU W
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBHINIOJHEHHS Y4YeOHBIX W TIO3HABATENBHBIX 33734
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWEe oOmbiTa B 00JacTH  HMCIOJB30BaHUS  HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAJCHHUE KYyJIbTypOH aKTUBHOTO HCIIOJIB30BAHUS Pa3IUYHbBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSATEIBHO BBHIOMpATh ONTUMAIBHYIO (DOpMY Tpe/CTaBlIeHUsT WHGOPMAIUH U
WUTIOCTPUPOBATh pEIIaeMble 3a/adi HECIOKHBIMH CXE€MaMH, TuarpaMMmamy, IpYruMH (opMamMu
rpaduKku 1 UX KOMOWHAIIHSIMY,

YMEHHE WCIONb30BaTh W AaHAIM3UPOBATh B Tpollecce Y4eOHOH H  HCCIIENOBaTEIbCKON
ACATCIIBHOCTHU I/IH(l)OpMaIII/II-O O BJIMSIHHUW TPOMBIIIICHHOCTH, CEJIBCKOI'O XO3SIHUCTBA U TpaHCIIOpTa Ha
COCTOSIHHE OKPY>KaIOIIeH IPUPOTHON CPEIbL.

KoMMyHHKaTHBHBIE yHUBePCAJIbHBIE y4eOHbIe elCTBHSA:

YMEHHS 3a/1aBaTh BONPOCH (B XOje auanora u (WiM) JUCKYCCHUH) 1O CYIIECTBY 0OCYyKIaeMoun
TeMBI, ((OPMYITUPOBATH CBOM MPEJIOKEHUS OTHOCUTENIEHO BBITIONHEHHMS ITPEI0KESHHOM 3a/1a4H;



YMEHHS TPEACTaBIATh MOMyYeHHBIE Pe3yJabTaThl MO3HABATENFHOW [EATENBHOCTH B YCTHBIX W
MUACHPMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0 PE3YyIbTaTOB BBHIMOIHEHUS XHUMHYECKOTO JKCIIEPHMEHTa
(;1abGopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);
YMEHHS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW MO3HABATEIHHOW U
WCCIIEIOBATEIBCKONW JESTeTbHOCTH TPW PEUICHHH BO3HUKAIOIINX MPOOIEM Ha OCHOBE y4€ra OOIIIX
WHTEPECOB M COIJIACOBaHMS TO3ULUH (0OCYXKJACHUS, OOMEH MHEHUSMH, «MO3TOBBIC INTYPMBD»,
KOOpIMHANNS COBMECTHBIX NEHCTBHH, OIpENeNIeHne KpPUTEpHUEB IO OIIEHKE Ka4eCcTBa BBITTOJHEHHOMN
paboTsI U IpyTHE).
PeryasiTuBHbIe yHUBepcAIbHbIE YUeOHbIE JelCTBU:
YMEHHE CaMOCTOSITEIbHO OMNpPENesATh ILEeTU JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJINPOBAaTh M TPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO IESTEIHHOCTh, BHIOMpaTh Hamboiee
3¢ eKkTUBHBIC CITOCOOBI pelieHUsT YYCOHBIX M MTO3HABATEIBHBIX 33]1a4, CAMOCTOSATEIBHO COCTABJIATh WU
KOPPEKTUPOBATH MPEUIOKEHHBIA aJTOPUTM JCHCTBUI MPHU BHINOJHEHUHU 3alaHUN ¢ YIETOM MOITYUYEHUS
HOBBIX 3HAHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBaX W pEAKIHAX, OICHWBAaTh COOTBETCTBUE
MOJy4YeHHOTO pe3yNbTaTa 3asBICHHON IIeNd, yMEHHWE HWCIOJb30BaTh W aHAIWU3WPOBATh KOHTEKCTHI,
npeJiaraeMble B YCIOBUH 33JaHUM.
HNPEJIMETHBIE PE3YJIbTATDI
B cocraBe mpeaMeTHBIX pe3ylbTaTOB 10 OCBOSHUIO 00S3aTETFHOTO COAEePIKaHUs, YyCTAHOBIEHHOTO
JIAaHHOU (penepalibHOM paboueil MPOrpaMMOi, BBIIEISIFOT: OCBOCHHBIC O0YYaIONIMMUCS HAYYHbBIC 3HAHUS,
YMEHHS U CITOCOOBI ACHCTBUH, crieln(pUISCKHe sl MPSAMETHOM 00acTh «XUMHS», BUIIBI ICATSIIEHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, TPeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYyaIlHsIX.
K koHiy oOyueHus B 8 kjacce mpeaMeTHBIC pe3yJibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaXKaTh
c(hopMHUPOBaHHOCTH y 00YUJAIONITUXCS YMEHUH:
®  PAacCKpBIBATH CMBICII OCHOBHBIX XUMHUYECKUX TIOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUH DIIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOJHOPOIHASI), BAJICHTHOCTD,
OTHOCHUTENIbHAsI aTOMHas M MOJIEKYJISIpHas Macca, KOJWYEeCTBO BEIECTBA, MOJb, MOJIApHAs
Macca, MaccoBasl JIOJII XMMHUYECKOTO DJIEMEHTa B COEIMHEHWH, MOJSPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHHE, COJIb, JIIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHUS, XUMUYeCKas
peakiusi, KiacCHu(PUKAIMs PEaKIMiA: PEeaKIMd COCAUHCHUS, PEaKIMU Pa3jIokKCeHUs, PEaKIuu
3aMeIleHMs], peakiuu OOMeHa, 3K30- M JHAOTEPMHUYCCKHE DEaKIUH, TeIIoBOH 3QeKT
peaxkium, Sapo aToMma, dJIEKTPOHHBIM CIoW aToMa, aroMHas opOWTalb, paguyc aToma,
XUMHYECKas CBSI3b, MOJSIPHAS W HETIOJSIpHAs KOBAJICHTHAsI CBSI3b, HOHHAS CBS3b, NOH, KATHOH,
aHUOH, PacTBOpP, MaccoBas JI0JIsl BEIIeCTBa (MPOLIEHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;
® JUITIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XWMHUYECKHX IMOHSATHH W TPUMEHSTH 3TH TMOHSATHS
MIPH OTIMCAHWH BEIECTB U UX MPEBPAICHHUI;

® JCNOJB30BATh XMMHUYECKYH) CHMBOJIUKY IS COCTaBJICHHS (DOpPMYIN BEMIECTB W YpaBHEHHUH
XUMUYECKUX PEaKIuii;

®  OIpEeneNsATh BaJCHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, CTCTICHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COEIWHEHHSX, IPUHAJIC)KHOCTh BEIIECTB K ONMPEAETIEHHOMY KIIacCy
coemuHeHUH 10 (opMysiaM, BHJ XHMHYECKOW CBsA3M (KOBaJICHTHass W MOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cmbici Ilepuonnueckoro 3akona J[I. WM. MenneneeBa: JIeMOHCTPUPOBATH
MMOHUMAaHUE MTEPUOINIECKOMN 3aBUCHIMOCTHA CBOMCTB XMMHYECKHIX 3JIEMEHTOB OT MX IOJIO0KEHUS
B Ileproamueckoil crcreme, 3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOT'O YUE€HHUsI, 3aKOHA ABOraapo;

® ONHWCHIBATh M XapakTepu3oBaTh TaOmuuHyo (Gopmy [lepromnyueckoil CUCTEMbl XHMHYECKUX

AJIEMEHTOB: Pa3lIN4aTh MOHATHS «TJIaBHAs moarpynmna (A-rpymma)» u «moOoYHas MOArpyIa
(Bb-rpymma)», mMaiple u OOJbBIINE TEPUOJIbl, COOTHOCHTh O0O3HAYEHUS, KOTOPhIE NMEIOTCS B
tabimune «llepuonumyeckas cucrtema xummueckux odnemeHToB J[. WM. MenxgeneeBay ¢
YUCIIOBBIMUA XapPaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKUX SJIEMEHTOB (COCTaB W 3apsi
s11pa, o0IIIee YHCII0 AIEKTPOHOB U PACTIpeieNICHHIE WX 0 SIEKTPOHHBIM CIIOSIM);

e KIACCHQUIUPOBATH XUMHUYECKHE DIIEMEHTHI, HEOPTaHUUECKHUE BEIICCTBA, XUMHUUECKUE PEaKIINU

(110 9HCITY ¥ COCTaBY yJaCTBYIOIINX B PEAKIIMH BEIICCTB, IO TSIIOBOMY 3P HEKTY);



XapaKTepu30BaTh (ONUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
NOATBEP)KIasl OINMCAHUE IPUMEpPaMHM  MOJIEKYJSIPHBIX ~ YPaBHEHHUM COOTBETCTBYIOIIUX
XHMHYECKUX pPEeaKiIuii;

NPOTHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXKHOCTHU MPOTEKAHHU XUMHUECKUX NPEBPAIICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIO
XHUMHYECKOT0 3JeMEHTa Mo (opMyse COelTMHEHHUS, MacCOBYIO JIONIO BEIECTBa B pacTBOpE,
IPOBOJUTE PACUETHI 10 YPABHEHHIO XUMHUYECKON PEaKIIH;

IOPUMEHATh OCHOBHBIE ONEpalMyd MBICIUTEIBHON JEATENbHOCTH — AaHAIN3 U CHHTE3,
cpaBHEHHME, 0000IIeHHe, CHCTEeMaTH3alMI0, KJIACCH(PUKALUIO, BBIABICHUE MPUYUHHO-
-CJICICTBCHHBIX CBS3ed — JJs W3yYeHHWs CBOWCTB BEUIECTB M XHMHYECKUX DEaKIHiH,
€CTECTBCHHO-HAY4HbIE€ METOJbl IIO3HAHUS — HAOJIIOJCHUE, H3MEPEHUE, MOAEIMPOBAHUE,
AKCIIEPUMEHT (peaTbHBIN W MBICIICHHBIH );

CJIeZIOBaTh MPAaBUJIaM MOJIB30BAaHHUS XUMHUYECKOM MOCY 10N U TabOpaTOPHBIM 000PYAOBaHHEM, a
TAaKXXC IIpaBUJIaM O6paHlCHI/I$I C BCIICCTBAMHU B COOTBCTCTBHMU C HWHCTPYKOUAMHU 110
BBIIIOJTHCHUIO na60paToprlx XAMHUYCCKUX  OIBITOB TII0 IOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HBIX BemIeCTB (BOIOpOAa W KHCIOPOAA), MPHUTOTOBICHHUIO PACTBOPOB C
ONpeAeNEHHONM MAacCOBOM J0JIe pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M MPOBOAUTH
XMMHUYECKHE DKCIIEPUMEHTHI M0 PAclO3HABAHUIO PACTBOPOB IIEJIIOUEH M KUCIOT C IMOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHoNM(TaNenH, METUIIOPAHXK U IPYTHE).

K xonuy o0y4enus B 9 kiacce mpeaMeTHbIC pe3ybTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPa’KaTb
c(OpMHUPOBAHHOCThH y 00YYArOIIUXCS] YMEHUH:

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MMOHITHNA: XUMHUECKUAN IEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHWOH, T[IPOCTOE  BEIIECTBO, CJIOXHOE BEIIECTBO, BAJIIEHTHOCTH,
AIIEKTPOOTPULIATENIHHOCTh, CTENEeHbh OKHUCIICHHUS, XMMHUYECKas PEeakiusd, XUMUYecKas CBS3b,
TermoBoi 3 (deKT peakuu, MOJb, MOJSIPHBIH 00BEM, PaCcTBOP, SIEKTPOIUTHI, HEANIEKTPOIHUTEHI,
3MEKTPOJINTHYECKAs TUCCOIMAINA, PEeaKIMH HOHHOIO OOMEHa, KaTajlu3aTop, XUMHYECKOoe
paBHOBecHe, OOpaTHMble ¥ HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIHHO-BOCCTAHOBHUTEIHHBIE
peaxiuy, OKHUCIUTEIh, BOCCTAHOBUTENb, OKHUCICHWE W BOCCTAHOBJIEHHE, aJJIOTPOIHS,
aM(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBAJICHTHAS, HOHHAS, METAJTMUECKast), KpHCTAIUTMIECKast
pemérka, KOpPpO3Ws METaJUIOB, CIJIaBhl, CKOPOCTh XWUMHYECKOH peakiuu, MpeaeiIbHO
nonyctumMas koHuentpauus 11K BeniecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATHH U MPUMEHSTH TH MOHITHS
IIPH OTIMCAHUU BEILECTB U UX MPEBPALICHHIA;

WCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHKY JUIS COCTaBIeHHs] (POPMyN BEUIECTB W ypaBHEHHM
XUMHYECKHUX PEaKInii;

OTIpEZICIIATh BaJICHTHOCTh M CTEIEHb OKHCICHHS XHMHUYECKHX 3JEMEHTOB B COEIMHEHUSIX
Pa3IMYHOTO COCTaBa, MPHHAICKHOCTh BEIIECTB K ONpEAEeNEHHOMY KJIACCYy COEIWHEHHWH 110
dbopMmynam, BHI XUMHYECKOW CBsA3M (KOBaJicHTHAs, MOHHAs, MeETaJUIMYecKas) B
HEOPraHWYEeCKNX COEAMHEHHUSX, 3aps/l HOHA M0 XUMHUYECKol (opmyne, xapakrep cpenbl B
BOJHBIX PAacTBOpaXx HEOPraHMYECKUX COCIUHEHHN, THII KPUCTAJUIMYECKOW PEIETKH
KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIch Ilepuoaudeckoro 3akona [[. M. MenneneeBa U J€MOHCTPUPOBATh €ro
MOHUMAaHHWE: ONKCHIBATh W XapakTepu3oBarh TabamuHyro Qopmy [lepuojmueckoii cucteMsbl
XUMHYECKUX JJIEMEHTOB: pa3iiMyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnma)» u «rnobouHas
nonrpynmna (b-rpymma)», mMansle U OONbIIME MEPHOABI, COOTHOCUTh 0003HAYEHUS, KOTOPHIE
MMEIOTCSl B TIEPHOAMYECKON TabiuIle, C YHUCIOBHIMH XapaKTEPHUCTHKAMU CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsjl sipa, 00IIee YUCIIO TEKTPOHOB U PAaCTIpEIeTICHHE UX
MO DJJIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOINME 3aKOHOMEPHOCTH B W3MEHEHHUU CBOKCTB
3JIEMEHTOB W WX COSAMHEHHUI B MpenesaXx MaIbIX MEPHOJOB U TIABHBIX MOATPYMI C YIETOM
CTPOEHHUS UX aTOMOB;

KJIACCU(UIIMPOBATH XUMHUYCCKUE 3JICMEHThI, HEOPTaHUIECKHE BEIIECTBA, XUMUYCCKUE PEAKITUU
(mo umMcny W COCTaBy YYaCcTBYIONIMX B pPEaKIMH BEIISCTB, MO TEIDIOBOMY 3(QeKTy, I0
M3MEHEHUIO CTETIeHEeH OKHUCICHNS XUMHYECKUX AIIEMEHTOB);



XapaKTepU30BaTh (ONMUCHIBATH) OOLIME M CreU(UUECKHE XMMHUYECKHE CBOWCTBA NMPOCTBIX U
CIIOKHBIX BELIECTB, IIOATBEPXAas ONUCAHWE IPUMEPAMH MOJEKYISIPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIMIA;

COCTaBIISITh YPaBHEHHS SIEKTPOIUTUUECKON JUCCOLMAIIMU KUCIOT, IeJI0Yel U COoNel, TOHbIe
M COKpamléHHble ypaBHEHUS pPEaKUUH HMOHHOrO OOMEHa, YypaBHEHHUS  pEeaKIui,
MOJTBEPXKIAIOIINX CYIIECTBOBAHHE T'€HETHUECKOH CBSI3M MEXIY BEIIECTBAMHU Pa3IHYHBIX
KJIACCOB,

pacKpelBaTh  CYIIHOCTb  OKHCIMTEJIBHO-BOCCTAHOBHUTENIBHBIX  PEAKIMH  IOCPEACTBOM
COCTaBJICHUS JJIEKTPOHHOTO OajlaHCca 3TUX PeaKIHii;

MPOTHO3MPOBAaTh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS, BO3MOXKHOCTH
NPOTEKAaHUSI XUMUUYECKHUX MPEBPAILICHUI B PA3INYHBIX YCIOBHSX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO JIOJIIO
XMUMHYECKOTO 3JEMEHTa 110 (popMyse COeIMHEHHUS, MAaCCOBYIO JOJIIO BEIECTBA B PacTBOPE,
MPOBOJUTE PACUETHI 10 YPABHEHHIO XUMHUYECKON PEAKIIIH;

coOJII0IaTh MpaBHJia MOJIb30BAHUS XMMUYECKOH MOCYA0H 1 1TaO0paTOPHBEIM 000pyIOBaHUEM, a
TAKXXC IpaBUJia O6paH_[CHI/ISI C BCUICCTBAMU B COOTBCTCTBUU C MHCTPYKIUAMU 110 BBIIIOJIHCHHUIO
1a00paTOPHBIX XUMHYECKUX OMBITOB MO MOJYYCHUIO M COOMpaHHIO ra3000pa3HbIX BEIECTB
(aMMmaKa ¥ yTIIEKUCIIOTO ra3a);

MPOBOAUTh PpPEaKLMM, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pPa3JMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpOMHUA-, HOAUA-, KapOoHaT-, dochaT-, cUIMKaT-,
cynm’paT-, TUAPOKCHUI-UOHBI, KaTHUOHBbI AMMOHUA u HOHBbI N3YYCHHBIX MCTaJJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHNYECKUX BEILECTB;

NPUMEHATh OCHOBHBIE OINEpalMyd MBICIUTEIBHONW JESITENbHOCTH — aHAIW3 U CHHTE3,
CpaBHEHHE, 00001IeHNE, CUCTEMAaTHU3alUI0, BBISIBICHHE IPUUYUHHO-CIEACTBEHHBIX CBA3EH — IS
H3y4YCHUA CBOHCTB BCUICCTB U XUMHNYCCKUX pCaKHI/Iﬁ, €CTCCTBCHHO-HAYYHBIC METO/Ibl ITIO3HAHU A
— HabroicHNe, M3MEepeHNe, MOICTHNPOBAHNE, IKCIIEPUMEHT (peabHBIN M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauuecTBOo yacoB
Ne HanMeHoBaHue pa3jaeioB U TeM JuiekTpoHHBbIE (1 (pOBLIE)
KonTposabHbie IIpakTu4eckue
n/n MPOrpaMMbl Bceero o0pa3oBaTeJibHbIE pecypchl
padoTbI padoTsI
Pasnen 1. IleppoHavyasnbHble XUMUYECKUE IIOHATHS
X — o
1.1 ecifffmmiiﬁialj 1(1) :zf;zeCKoﬁ 5 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YEI0BEKA
Bu6nmoreka IJOK
1.2 B 15 1
CHLCCTRA 1 XHMHHACCKHE pEaiiii https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pa3nen 2. Baxkneiimue npeacTaBuTe Il HEOPTaHNYECKUX BellleCTB
51 Boznyx. Kucnopon. [lousitie 06 6 Bubmuorexa [JOK
' OKCHJaX https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucnorax u 8 1 Bu6nuoreka IJOK
' COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. Pactopsl. [Tonsitie 06 5 1 1 Bubmmorexa [JOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmmoreka IIOK
' HEOPTaHWYECKUX COSIMHEHUHN https://m.edsoo.ru/7f41837¢c
Hroro no pasaeny 30

Pasnen 3. Ilepuoauueckuii 3axon u Illepuoanyeckasi cucreMa xuMudeckux 31emeHToB 1. U. MenneneeBa. CTpoeHHe aTOMOB. XUMHYECKAs CBS3b.

OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peakumuun

3.1

Ilepuoanueckuii 3aK0H 1
Tlepuonuueckas cucrema
XUMHYECKUX deMeHToB []. 1.

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



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

Mennene-eBa. CTpoeHue atoma
XHUMHUYECKasl CBA3b.

3.2 OKHUCITUTETLHO- 8
BOCCTAaHOBUTEJILHBIE PEAKIIUKU

bu6nmoreka IJOK
https://m.edsoo.ru/7f41837c

Hroro no paszen 15 bubmoteka [IOK
- https://m.edso0.ru/7f41837c
b K
PesepBHOE BpeMs 3 uonmorexa 11O

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

OBILIEE KOJIMYECTBO YACOB I10

[NTPOI'PAMME 08



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

9 KJIACC

KoanuecTBo yacos DJIeKTpPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie  IlpakTuyeckue
n/n nporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThI
pecypcbl
Pa3pnen 1. BemecTBo U XUuMHYecKHe peakunu
[ToBTOpenwue u yriryOiaeHne 3HaHUH bubmmorexa [IOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuoreka [IOK
' peakiuii https://m.edso0o.ru/7f41a636
DIEKTPOIIUTUYECKAS TUCCOLIUALIUS. bubnuoreka [IOK
1.3 8 1 1
XUMHUYECKUE PEaKIMi B PaCTBOpax https://m.edso0o.ru/7f41a636
Uroro no pazpeny 17
Pa3nen 2. HemeTranbl M MX coeqUHEHUsI
51 OO01mas XapaKTePUCTHKA XUMHUUECKUX 4 1 Bubnuoreka [IOK
' anemeHToB VIIA-rpymmsr. [amorenst https://m.edso00.ru/7f41a636
2 | o 6
' PYIHEL 6P https://m.edsoo.ru/7f41a636
COCIMHEHUS
s | e | R
' DIIEMEHTO PYHIbL. A30T, @ochop https://m.edsoo.ru/7f41a636
COEIMHEHUS
o | et s 8 1 , Bk
' . PYIHEE poA https://m.edso0.ru/7f41a636
KPEMHHUH B UX COECAMHEHHS
Hroro mo pasaeny 25

Pa3nea 3. Mera/iibl 1 HX COeNHEHHS



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

bubmuoreka LIOK

> ooe erofieTna veTanor ) https://m.edsoo.ru/7f41a636
3.2 B i 16 Bubnmuorexa LHOK
: QKHEHIIINE METAILTBI U MX COCANHCHUS ttosm edsoo /7413636
Uroro no pazgeny 20
Pasjnen 4. Xumus u okpyxamomas cpeaa
4.1 B K 3 bubmmorexa LIOK
. CIICCTBA U MAaTCpHAJIbI B J)KU3HU YCJIOBCKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
Bubmuorexa [JOK
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoaunuyecTBO Yacon Jara Jlomaninee 3aiaHue DJ1eKTPOHHBIE
Ne Tema ypoka H3y4YeHUs nugposbie
n/n Bcero KP P o0pa3oBaTe/ibHbIE

pecypcsbl

TIpenmet xumuu. Ponb §1, ctp. 7, ymp. 3,4.5, Tect

XI/II)MII/[II/I B JKM3HHU YeJIOBEKa. 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d210c

Tema u BemecTBa

[TonsiTue o MeTogax 1 §2, ctp. 7, ynp. 2, TecT bubnuoreka [IOK

MO3HAHUS B XUMUAH https://m.edsoo.ru/ff0d227e

IIpakTudeckas padora Ne 1 odpopmuts [1P

«I[IpaBuia paboTsl B

na6popaTopl:H/I U IIpUEMEL 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0d23dc

oOpanieHus ¢ 1a00paTOPHBIM

000pyI0BaHUEM

YucThle BEllECTBA M CMECH. 1 §4, ctp. 17, ymip. 2,5, Tect bubmuoreka IIOK

CriocoObI pasnieneHus cMmecei https://m.edsoo.ru/ff0d26ca

IIpakTrueckas padbora Ne 2 odpopmuts I1P

«Pa3neneHue cMeceit (Ha 1 1 bubnuoreka [IOK

IpUMEPE OUNCTKH https://m.edsoo.ru/ff0d28c8

MTOBAaPCHHOM COJIH)»

§7,8,18, ctp. 28, Tecr,
ATOMBI 11 MOJTEKY/TEL 1 OTIPE/ICIICHUS «aTOM, bubanorexa LIOK
«MOJIEKyIIay, «HOHBD», pucynkn.  Nttps://m.edsoo.ru/ff0d2a6c

XUMHUYECKUE DJICMCHTEI. 10, 12, ctp. 39, Tecr,

3HaKH (CUMBOJIBI) 1 1§<apTqu1/1 )T(pS buomiorexa LIOK
https://m.edsoo.ru/ff0d2be8

XUMHUYCECKHUX JJIEMECHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

HpOCTI)Ie 1 CI0KHBIC

§9, ctp. 36, Tect

bubmuoreka LIOK

8
BEIIIeCTBA https://m.edsoo.ru/ff0d2a6¢c
Coo01ienue mo reMe « ATOMHO-
9 ATOMHO-MOJEKYJISIPHOE MOEKYIAPHOS yICHHCY, Bubnmuorexa LOK
yueHHe MOJICIT XHMHIICCKHIX BEIICCTR https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSHCTBA COCTaBa §13, cp. 39, ynp.3, kaprouku
X5
10 Z}ZMGCTBZ; DI(;:M:%CE? bubmmoreka IJOK
Mya. BamenTHocTh
pMY §14, ctp. 49, ynip.5,6, Tecr, https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHX
KapTouku X3
3JICMEHTOB
(0] 11, 14 .41
o | S o 1AL TSIy ok
’ https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
12 MaccoBas 1011 XUMHUYECKOTO §15, crp. 53, ynp. 3,7, Tecr, Bu6nuoreka IJOK
DJIEMEHTA B COEMHEHUHN kapToukn X3 https://m.edsoo.ru/ff0d350c
§36, ctp. 122, ymp. 3,
13 KoanuecTBo BemecTna. bubmoreka IIOK
Mok, Mossipaast Macca TECT https://m.edsoo.ru/ff0d5230
| S s oo
' https://m.edsoo.ru/ff0d37fa
peakuus
. Hp(1)/13:a;<1/1 u yCJ‘IOBI/:({: §6, cTp. 24, ynp. 2, Tect BuGmorexa LIOK
MIPOTEKAHUS XUMUIECKUX
p - https://m.edsoo.ru/ff0d3al6
peakuuit
3aKOH COXPaHEHHs MacChl §19, ctp. 65, Tect, KapTOouku X
bu6 OK
16 BEIISCTB. XUMUYECKHUE §20, ctp. 67, ymp. 3,4,5,Tect nommoreka L

ypaBHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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Brerancnenus KOJIM4YECCTBA,
MacCcChl B€OICCTBA I10

§37, ctp. 125, ymp. 1,2

bubmuoreka LIOK

17 YPaBHEHHSAM XHMHYECKHUX https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukarus XuMU4IecKux §21, ctp. 69, cxema 2, ctp. 71,

18 peaknuii (COeTMHECHHUS, ymp. 3 bubmmoreka [JOK
Pa3IoKeHUs, 3aMEIICHHS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JlomoHOCOB — §39, ctp. 130, ymp. 2,3, TecT

19 YIEHBIH-YHIIUKIIOTIE TUCT. bubnmoreka [IOK
OGo61enye u Iogroroutees k KP https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUH
KonTposabnas pa6ora Nel [ToBTOpHUTH TeMy «BemiecTBa 1

20 mno Tefae «BemeiTBa H XI/IMI/I‘II;CKI/IG pC:KLII/II/IT buomiorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PeaKIum
Boznyx — cmech razos. §27, ctp. 91, ymp. 5,8, Tect

21 Cocras Bo3nyxa. Kucnopon Bbubnuoreka LIOK
— 3JIEMEHT U MPOCTOE coodmenne 1o Teme «O30m» https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusnyeckue U XUMHUYECKUE §22, muarpamma , §23, ctp. 80,

CBOMCTBA KHCJIOpOaa mp. 4,5,6,7, TecT

22 (peakunn OKHCHngIH, o BHGH_HOTeKa LOK
ropenue). TlosThe 06 §26, cp. 87, Tect https://m.edsoo.ru/ff0d4614
OKCHIaX
Crioco0bI IOTy4YeHHS §22,24, ctp. 75, ynp. 4,5,6, Tect

23 KHCJIOpOJIa B 1a00OpaTopuu U Bbubmoreka [JOK
MPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucaopona
TemnoBoi 311)(1)61@ 3agaun mo TXY BuGmiorexa LOK

24 XUMHYECKOHN peakiny,

IIOHATHE O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
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TECPMOXUMHUYCCKOM
YpaBHCHUH, 3K30- U
SHAOTCPMHUUYCCKUX PEAKIIUAX

Tommuso (HedTh, yroms 1
MeTaH). 3arpsizHeHHE

COOOIIIEHHE 10 TEME

bubmuoreka LIOK

25
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
IIpakTudeckas padora Ne 3 odpopmuts [1P
26 o Teme «llonyyeHuve u bubmuoreka LIOK
coOMpaHKe KHUCIOPOoa, https://m.edsoo.ru/ff0d4ae2
HU3YYCHUE €TO CBOUCTBY»
§28, 29, ctp. 96, TecT, cTp. 101,
B N
97 ;)j:p:: . ::zeMzHT " ymp. 3, Tect bubnuoreka [IOK
MIPOCTOE BEIIECTRO.
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupose §28, 29, ctp. 100, cxema 39 D
§28, 29, ctp. 96, Tect, ctp. 101,
)8 S)IZ{PZ%ZKH: P(I);:N;H%CKHe ymp. 3, Tect Bu6nuoreka IJOK
BOMCTBA BOJIOPOJIA.
https://m.edsoo.ru/ff0d4dd0
IIpumenenue Bogopoa §28, 29, ctp. 100, cxema 39 D
2 - Y4uth q)OpM}:J'ILI Y Ha3BaHMA Bu6nuorexa LIOK
OHATHE © HETIOTAx 1 COMmxX KHCIIOT, Conei https://m.eds00.ru/ff0d50d2
§28, 29, ctp. 96, TecT, ctp. 101,
30 Crioco0bI TOy4YeHHS ymp. 3, Tect bubnmnorexa [JOK
6 https://m.edsoo.ru/ff0d4dd0
BOZIOPOAA B JabopaTopHH §28, 29, crp. 100, cxema 39 D
[pakrudeckas padora Ne 4 odopmuts [1P
31 o teme «lloaydeHue u bubmunoreka IIOK

coOupanue BOOOpoaa,

H3YYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHbiii 00BEM ra30B.

§38, ctp. 128, ynp. 3,4

bubmuoreka LIOK

32 3akoH ABOTAAPO https://m.edsoo.ru/ff0d542e
Boruncienus 06béma, §39, ctp. 130, ymp. 2,3, TecT
KOJTMIECTBA BEIIECTBA raza
33 o ero I/I3BGCTHH(;IMy bubmiorexa IOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH
00BEMY
Brruncnenus 00bEMOB razoB 3ajauu peakuuu Ha OCHOBE
34 10 YpaBHEHUIO peaklliu Ha 3akoHa 00BEMHBIX oTHOmEHHH | bubnauoreka [IOK
OCHOBE 3aKOHa 00BEMHEIX rasos https://m.edsoo.ru/ff0d5708
OTHOILICHUH Ta30B
§31, cooOrieHue o TeMe
«OumncTKa BOIBI,
35 dusnueckre 1 XUMUYECKUE «Hccneoanue MUTHEBOI bubmunoreka IIOK
CBOMCTBA BOJIBI BOZIBI» https://m.edsoo.ru/ff0d587a
§32, ctp. 109, tect
36 Cocras ocHoBanuii. [Tousitne TabJIMIIA MHIUKATOPOB bubmuoreka IIOK
00 WHAUKATOpax https://m.edsoo.ru/ff0d59e2
§39, ompeneneHus] KACTUHHBIE
Boza kak pacTBOpHTEID. PacTBOPBD», «B3BECH,
HachblleHHble 1 «3MYJIBCUNY, «CYCIICH3UM», CTP. Bu6moreka LIOK
37 HOEHACHIICHHEIC PACTBOPEL- 113, ymp. 5, Tect https://m.edsoo.ru/ff0d5b40
MaccoBast 10715 BEIIECTBA B
pactBOpe §40, ctp. 117, ymp. 4,5,6,7,8,9
[paktrnyeckas padora Ne 5 odopmuts [1P, moaroroBuThHCA K
o teme «lIpuroroBnenue KP
38 pPacTBOPOB : onpeaeIEéHHON bubmiorexa LIOK
N . https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIeH
pPacTBOPEHHOTO BEIIIECTBAY
39 Koutpoabnast padora Ne2 NoBTOPATH TeMy «Kuciopoz. Bubnuroreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

no teme «Kucopoa.
Boxopoa. Boxa»

Bonopoa. Bona»

https://m.edsoo.ru/ff0d6342

OKcHIBI: COCTaB,

§40, ctp. 133, 1ab.7, cTp. 134,

40 KnaccubuKaIms cxema 6, ctp. 135, ymp. 1, c1p. EH6HI;I/0TGI:;‘ HOK/fde%
’ ttps://m.edsoo.ru 4e
HOMEHKIIATypa 135, ynp. 2,3,4 p
[Tomydenune u XuMIYecKre §40, ctp. 133, 1a0.7, cTp. 134,
41 CBOICTBA KHCIIOTHBIX, cxema 6, ctp. 135, ymp. 1, c1p. bubnmorexa [IOK
OCHOBHBIX ¥ aM(OTEPHBIX 135, yop. 2,3.,4 https://m.edsoo.ru/ff0d664e
OKCHJIOB
§41, ctp. 138, cxema 7, 8§,
42 SfiiB?Hfa o §42, ctp. 140, 126.9, crp. 144, ~ vomorexa LIOK
npukanus Tp. Ta0.9, crp.
e, > TP ’ > TP ’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa yop. 2,5, Tect
43 [Tony4yenne u XUMHUIECKHE §43, ctp. 148, ymp. 3,4,Tect bubmuoreka IIOK
CBOWCTBA OCHOBAHMIA https://m.edsoo.ru/ff0d67ca
KHCIOTEL: COCTaB, §44, yuuTth GOpPMYIBI KHCIOT,
44 knaccubuKar crp. 150, cxema 9,10, ctp. 152, EH6HI/4/0TeI;a HOK/fdef ,
’ ttps://m.edsoo.ru ee
HOMCHKJIaTypa ymp. 2,3,Tect .
45 IlonyyeHue u XuMU4YeCKHe §45, yuuTh GOPMYIILL KUCIOT, Bbubnuoreka LIOK
CBOMCTBA KHCIIOT ctp. 155, ymp. 3,4 https://m.edsoo.ru/ff0dfee2
§46, yuuTh GOPMYIIBI CONEH,
Couu (cpennue): crp. 158, cxema 11, ctp. 159,
46 HOMEHKJIATypa, CII0OCOObI ynp. 1,2,3,5, rect bubmmoteka LIOK
MOy 9IEHUS, XUMUIECKHE . https://m.edsoo.ru/00ad9474
cBOtCTRA §47, yuutb GHopMyIIBI CONeid,
BOKCTB
ctp. 164, ymp. 1,2
47 [pakTudeckas pabora Ne 6. odpopmuts [1P Bubnuroreka [IOK

Pemenune

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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
https://m.edsoo.ru/00ad9b7c

SKCIICPUMCHTAJIBHBIX 3a1a4

110 TeMe «OCHOBHBIE KJIACChI

HEOpPraHn4eCKUX
COCJIMHEHUI)

I'enetnueckas cBsI3b MCKOY

§47, crp. 164, ymp. 3,5,
MOBTOPUTH CBOMCTBA OKCHJIOB,

bubmuoreka LIOK

48 zg:;;izi;;oma}mmmx KHCIIOT, OCHOBAHHIA, COJEH. https://m.edsoo.ru/00ad9a50

49 O06001IEHNE U noarorosutbes k KP bubmuoreka LIOK
CHCTeMaTH3alns 3HAHUI https://m.eds00.ru/00ad9ch2
Kontpoabhas paGora Ne3 MTOBTOPUTB CBOMCTBAa OCHOBHBIX

50 1o teme "OCHOBHBIE KJIACCOB HEOPTraHUYECKUX bubnuoreka [IOK
KJIACCHI HEOPTAHUYECKUX COCTMHEHU https://m.edsoo.ru/00ad9ela
coeqHeHui"
IlepBble TONBITKH §49, KOHCIIEKT JICKIINKI

51 KJIacCU(UKAIINN XUMHYECKHX Bubmorexa [JOK
sneMeHToB. [loHsATHE O https://m.edsoo.ru/00ad9ffa
TpyNIax CXOJHBIX JIEMEHTOB
Ilepuoanueckuii 3aK0H 1 §49,50, ctp. 171, ynp. 5, Tect

59 Ilepuoanueckas cucrema Bubmorexa [JOK
XUMHAYECKHX 3JIEMEHTOB [I. §51, ctp. 180, Tect https://m.edsoo.ru/00ada52c
1. Menneneesa
Ilepuosl, rpymmsL, KOHCHEKT JIEKITUi Bubmoreka [JOK

53
HOATPYIIIBI https://m.edsoo.ru/00ada52c

54 Crpoenue aromoB. CocTas §52, ctp. 184, TecT, cocTasuTs Bubmuorexa LIOK
aTOMHBIX sijiep. M30Torb Mozenu atomos X3 Nel-20 https://m.edsoo.ru/00ada342
CrpoeHue 3IeKTPOHHBIX §53, ctp. 188, TecT, cocTaBUTHL

55 000J104EeK aTOMOB JIEMEHTOB 3JIeKTPOHHBIE popMynbl aToMoB  bubmmoreka LIOK
ITepuoanyeckoit cucremsr /1. X3 Nel-20 https://m.edsoo.ru/00ada6bc
1. MenpneneeBa

56 XapakTepucTHKa JaTh xapakTepucTuKy X3 10 Bubnuroreka [IOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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XUMHUYECKOTO 3JIEMEHTA IO
€ro MOJIOKEHUIO B
Tlepuonuueckoit cucreme 1.
H. Menaeneena

IIaHy

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

3unauenue [leproauueckoro
3aKOHa VI Pa3BUTHS HAYKH

§54, MOArOTOBHUTH COOOIICHHE
o TeMe «3HaueHue

57 u npaktuku. . U MEPUOIUYECKOTO 3aKOHAY» brbmmorexa LIOK
p YT pHoa https://m.edsoo.ru/00ada96e
MenpeneeB — y4E€HBIH,
MeIaror ¥ rpakaHuH
6] 55 . 193 .1
% aroon oy e vy T Babmorera LIOK
Y https://m.edsoo.ru/00adaab8
2JIEMEHTOB
55 " ) §56, CXGMI:IVO6pa3OBaHI/I$I Bu6anorexa LIOK
OHHAL XUMHHCCKA CBASD XHMUICCKOH CBA3N https://m.edsoo.ru/00adac34
60 KoBanenrtnas nosisipHas §36, CxeMI’IVOGP%OBaHHﬁ Bubmmorexa [JOK
XUMHWYECKAs CBSI3b XUMHUICCKOM CBASH https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenossipHas $36, CxeMHvOGpagOBaHH’I Bubmmorexa [JOK
XMMHYECKAst CBS3b XUMIICCKON CBASH https://m.edsoo.ru/00adaab9
. Cremenm oo §57, ctp. 202, yop. 2, 10 Bu6maorexa LIOK
TEIIEHb OKUCIICHUS
. bopmyn (CO) https://m.edsoo.ru/00adae28
63 OxucaNTENHHO- §57, mpumepsr 5 YXP (OBP) Bubmoreka [JOK
BOCCTaHOBUTEIBHBIC PEAKIIUU https://m.edso0.ru/00adb076
64 OkucnuTeny u npumepsl 5 YXP (OBP) ¢ bubmmoreka IIOK
BOCCTAHOBUTEIN SNEKTPOHHBIM basaHcoM https://m.edso0.ru/00adb076
IIpome:kyTounas [ToBTOopuTh TeMy «CTpocHHNE BuGmorexa LIOK
65 aTrecTramus. aToMa. XMMUYECKasl CBI3b»

Koutpoabnasi padora Ned

https://m.edsoo.ru/00adb486
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no teMe «CTpoeHue aToma.

XuMHYecKas CBA3L»

PeszepBHBIiT ypOK.

bubmuoreka LIOK

66 O60bmerme . 1 https://m.edsoo.ru/00adb33c
cucreMaTusanuvda 3HaHNU
PesepBHBIit ypOK.

bu6mmoreka IJOK

67 Oobmerne . 1 https://m.edso0.ru/00ad9ch?2

CUCTCMAaTU3aluA 3HAHUU
B 5 https://m.eds00.ru/ff0d61c6
CUCTCMaTUu3alnuA 3HAaHUU
OBUIEE KOJIMYECTBO YACOB 68

1O ITPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuyecTBO Yacos Jara Jlomaminee DJ1eKTPOHHBIE
Ne 3aJlaHue undposbie
Tema ypoka KounrpoibHbie IpakTHYecKHe
n/n Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypchbl
Ilepuoanueckuii 3aK0H. KOHCIICKT JICKITUI
Hep OIeCKas CHOTEMA bubnuoreka [IOK
MOIMYECKas CHCTEM
1 P 1 https://m.edsoo.ru/00adb5
XUMHUYECKUX JIEMEHTOB /I,
9e
. MenpneneeBa
3aKOHOMEPHOCTH B KOHCIIEKT JICKLINIA
aMeHe P - bubnuoreka [IOK
W3MEHEHUH CBONCTB
2 1 https://m.edsoo.ru/00adb6
XUMUYECKUX IJIEMEHTOB b6
MIEPBBIX TPEX MEPHOIOB —
Knaccudukarus u KOHCHEKT JIEKIIUNA Bu6nuoreka IJOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7
HEOPraHWYECKNX BEIIECTB e2
KOHCTIEKT
Buapl XUMHYECKOU CBSI3U U . bubmuoreka IIOK
JIEKIIUH,
4 THITbI KPUCTATUTHYECKUX 1 https://m.edsoo.ru/00adba
" MTOATOTOBUTCSI K
peméTox KP c6
Koutpoabnas paGora Nel IIOBTOPUTH THIIBI
no teme «IloBTopeHue u XUMHUYECKUX
5 yriayoJenue 3HAHUIA 1 1 peakiuit
OCHOBHBIX pPa3/ieJioB Kypca
8 kiaccay»
Krnaccugukanus YYUTH CXEMY, Bubmoreka [JOK
6 XUMUYECKUX PEaKLuil 1Mo 1 npumepsl YXP https://m.edsoo.ru/00adbc
Pa3IUYHBIM ITPU3HAKAM b0
; [TonsTre o ckopocTH 1 §4, ctp. 15, ynp. Bubmuoreka LIOK

XHMHUYECKON peaKiluu.

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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IToHATHE O TOMOI€HHBIX U 2,4, Tect 9a
TETEPOTeHHBIX PEAKITUIX
TTonsTHE O XUMUYECKOM §5, ctp. 18, ymp.
aBHoBecun. DakTOpHI, 2,3, Tect
p p bubnuoreka [JOK
BIIUSIIOIINE HA CKOPOCTH
8 B . P https://m.edsoo.ru/00adc?2
XUMHYECKOHN peaKkiluu 1 8¢
MOJIO’KEHNUE XUMHUIECKOTO -
paBHOBECHS
OxuCANTETHHO- §1, ctp. 7, ymp. Bubmmoreka LJOK
9 BOCCTaHOBUTEIILHEIE 5,6, TECT https://m.edsoo.ru/00adca
peakiuu de
§6, cTp. 25, ymp.
Teopus 31EKTPOTUTHUECKON 3 Bbubnuorexa LIOK
10 nucconmanuu. CUIbHBIE U https://m.edsoo.ru/00adcd
§7, 8, cTp. 29,
ci1a0bIe AIEKTPOITUTHI 68
ymp. 2, Tect
T §9, ctp. 36, ymp. Bbubmuorexa LIOK
OHHBIC YPaBHCHUS
11 . yp 3,4, Tect https://m.edsoo.ru/00add4
peaxiuit
48
. coctaBuTh YXP,
XUMHYECKUE CBOMCTBA
MTOITBEPIKIAI0
KHCJIOT 1 OCHOBaHUH B CBETE JEBCPAATON Bbubnuroreka [IOK
1€ XUMHUYECKHUE
12 MIpeJICTaBICHUH 00 . https://m.edsoo.ru/00add5
N CBOIiCTBa
3IEKTPOJINTUUECKOM ds
KHCIIOT U
JIUCCOLIUAITUHI N
OCHOBaHUH
XUMHUYECKHE CBOMCTBA coctaBuTh YXP,
COJIEH B CBETE MOATBEPKAALOIIN Bbubmuorexa LIOK
13 IpeICTaBIeHui 00 € XUMHYECKHE https://m.edso0.ru/00add8

3JIEKTPOTUTUUECKON
JIACCOIHAITII

CBOIiCTBa colen

b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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§10, ctp. 40, ymp.

bubmunoreka LIOK

14 IToHsTHE O THAPONIH3E CONeit 2, TeCT https://m.edsoo.ru/00add9
d4
MTOBTOPHUTH TEMY
O6oGHeHHe 1 «XumMuieckue bubnuoreka [JOK
15 . peaxiuu B https://m.edsoo.ru/00addd
cUcTeMaTH3alusl 3HaHUH
BOJHBIX 12
pacTBopax»
0pOpPMHUTH
IIpakTudeckas padora No 1. TPaKTHICCKYTO bubmmorexa [IOK
16 «Perienue padory, https://m.edsoo.ru/00addb
OKCIEPUMEHTAIBHBIX 33129 TIOATOTOBUTCA K fa
KP
Koutpoabnasi pagora No2 noBToputh OBP,
1o reme PHO Bubmuorexa [JOK
17 «QUERTPOMHTHECKAS https://m.edsoo.ru/00adde
AUCCOMALIMS. c0
XuMnyecKkue peakium B —
pacTBopax»
§12, ctp. 44,
cxema 2, ctp. 45,
Tab. 8, cTp. 48,
OO61as xapakTepucTHKa ynp. 2, 3, Tect bubmmoreka LIOK
18 rajoreHoB. XMMHYECKHe https://m.edsoo.ru/00addf
CBOIICTBa Ha MPUMeEPE XJIopa 313, ctp. 49, e2
cxema 3, cTp. 52, -
puc. 11, ctp. 52,
ymp. 2, 5,6, Tect
XnopoBoaopoa. ConsiHast §14, ctp. 55, Bubnmnoreka [IOK
19 KHCJIOTa, XUMHYECKHE ymp. 1,3 https://m.edsoo.ru/00adel

CBOICTBA, MOJIyUEHHUE,

04



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

IMPUMCHCHUC

[pakrtuyeckas padota No 2 Odopmuthb BuGmorexa LOK

20 o TeMeu dloaymenie HPAICTHICCIYIO https://m.edsoo.ru/00ade3
COJ‘IHH(\)JI/I KHCIOTBI, U3yUeHHUE paboty 48
e€ cBOHCTBY
Beruucnenus no pelieHue 3aaa4 Butmorexa LIOK

21 ypaBHteI/ISIM XUMHYECKAX Ha M30BITOK H https://m.edsoo.ru/00ade4
peaxiuii, ecinu OIuH U3 HEJ0CTaTOK 88
PEarcHTOB JIaH B M30BITKE -
OO01mas XxapaKTepuCTUKa Eig;,[?f . i2’ 64 bubmiorexa LIOK

22 » CIP- 5% https://m.edsoo.ru/00ade6
aneMeHTOB VI A-rpymiisr ymp. 1,4, Tect 42
AnnorpomHbie §18, ctp. 66,
MOIU(DUKAIIAN CEPHI. cxema 5, cTp. 67, Bbubnuorexa LIOK

23 Haxosenue cepol 1 €é ymp. 2, 3, Tect https://m.edsoo.ru/00ade6
COEIIMHEHU B TIPUPO/IE. 4a
XuUMHUUECKHE CBOMCTBA CEPBI
CepoBonopoz, CTpoeHHeE, §19, crp. 70, Bbubnuorexa LIOK

24 (hu3HUeCKHEe U XUMHUECKHUE ymp. 1,2,3.4, Tect https://m.edsoo.ru/00ade8
CBOIiCTBa 02
Oxkcunpl cepol. CepHast §20, 21, ctp. 78, BuGmorexa LIOK

25 neond, q)mmef e n ymp. 2, 5, Tecr. https://m.edsoo.ru/00adea
XHUMUYECKHE CBOMCTBA, 28
MIPUMCHCHUEC _
XUMHUECKHE peaKIIii, §20, 21, ctp. 73,
JIeKaIle B OCHOBE ymp. 1, 2, 4, TecT.
NPOMBIIIEHHOTO crtocoda Coobuienue 1o Bbubmuorexa LIOK

26 HOJTyYCHUS CePHOI Teme https://m.edsoo.ru/00adec
KHCHOTHI. XMMHYECKOE «Kucnoruere 8a
3arpsi3HEHHE OKpY Karomei TTOMKITU

Cp€abl COCAUHCHUAMU CEPBI



https://m.edsoo.ru/00ade348
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Brruncnenne MmaccoBoit

peUICHUuC 3a1a4

bu6nmoreka IJOK

27 JIOJTM BBIXOJIa MTPOIYKTA Ha . https://m.edsoo.ru/00adec
MPaKTUYECKUH
pearin BBIXO/T 82
OO01mas XxapakTepruCcTHKa §23, ctp. 82, ymp.
3JIEMEHTOB V A-TPYIIITBL. 1,2, 3 bubmunoreka IIOK
28 A30T, pacnpocTpaHeHue B https://m.edsoo.ru/00adee
npupoe, pusndeckue u a6
XHUMHYECKHE CBOMCTBA
AMMUak, ero QundecKue u §24, crp. 86, puc. bubmmorexa [IOK
29 XUMHUYECKHE CBOMCTBA, 21, cTp. 86, ymp. https://m.edsoo.ru/00adf0
MOJy4YCHUE U PUMCHEHHE 1,2, Tecr. 04
H:m;n;qsg;aﬂ p2602a Ne 3 O(zipanjK ) BuGmorexa LIOK
110 TEM YCHU IT THY
30 o P Y https://m.edsoo.ru/00adf1
aMMHMaKa, M3YUYEHHE €T paboty 30
CBOMCTB» =
§27, ctp. 93, Tad.
A30THas Kuciora, e€ 16, cTp. 95, puc. bubnmorexa [IOK
31 (bu3nyecKre 1 XUMUYECKHE 26, ctp. 96, yrp. https://m.edsoo.ru/00adf3
CBOMCTBa 2,3, Tecr. 06
§28, ctp. 97,
Hcnonb3oBaHue HUTPATOB U cxema, ctp. 99,
32 P YRODPEHHH. puc. 27. https://m.edso0.ru/00adf5
XUMHYECKOE 3arpsi3HEHUE Coob1eHue 1o 18
OKPYKaIOLIeH Cpe/ibl TeMe «A3OTHBIE o
COCIUMHCHUAMHU a30Ta y;[06peHH;[»
33 ®dochop. Oxeun hocdopa §29, ctp. 102, Bubnuroreka [IOK

(V) u dhocthopHast kucnoTa,

puc. 28, ctp. 104,

https://m.edsoo.ru/00adf6
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https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

(I)I/I3I/I‘lCCKI/IC 1 XUMHYCCKHUEC
CBOﬁCTBa, IMMOJIy4YCHUC

Hcnons3oBanue dhochaToB B
KaueCTBE MUHEPATBLHBIX

Tab. 18, ctp. 105,
yop. 3,4, Tect.

§30, ctp. 107,
1ab.19, cTp. 109,

bubmunoreka LIOK

34 yno0penuii. 3arpsi3HeHe Tab. 21, cp. 110, https://m.edsoo.ru/00adfc
IIPUPOIHOM CPEIbI ymp. 1, 3,4 20
tdocharamu
§31, ctp. 113,
Tab. 23.
Coobuienue mo
TeMe
Yrnepoa, pacupoCTpaHEHHE «Aotponus bubmmorexa [IOK
35 B NIpHUpojie, PU3NUESCKUE U yrIepOIa» https://m.edsoo.ru/00adfd
XHUMHUYECKHE CBOMCTBA 9c
§32, ctp. 116,
puc. 32, ctp. 117,
ymp. 4,7, TecT.
Okcupl yriepojaa, ux §33, 34, ctp. 120,
(hU3MUECKUE U XUMHYECKUE Tect, cTp. 123, bubmuoreka IIOK
36 CBOMCTBA. DKOJIOTUYECKHE puc. 34, ctp. 123, https://m.edsoo.ru/00adfe
MpOOJIEMBI, CBSI3aHHBIC C yup. 3,4 be
okcuzoMm yriepoxa (1V)
§35, ctp. 127, Bu6nmoreka IJOK
37 VronpHasg KUCI0TA U €€ COU puc. 35, crp. 128, https://m.edsoo.ru/00ae00
ymp. 2, 6,7, Tecrt. 6C
IpakTnyeckas pabora Ne 4 Odopmuts
no teme "l[lonyyenue PaKTUYECKYIO Bubmoreka [JOK
38 VIJIEKHMCIIOTO rasa. pabory https://m.edso0.ru/00ae02

KauecrBennas peakis Ha
KapOoHaT-noH"

7e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

HCpBOHa‘-IaIH)HI)Ie TIOHATHA

KOHCIICKT

. bu6nmoreka IJOK
39 00 opraiiecKiix HeKtH https://m.edso0.ru/00ae05
BEIIIECTBAX KaK O 4o
COCIMHEHUSIX YTIEpoaa -
§37, ctp. 134,
ymp. 3, TecT.
§38, ctp. 137,
ymp. 3.4. bubmmorexa [IOK
40 Kpemuuii u ero coeuHeHUs CooO1eHue mo https://m.edso00.ru/00ae08
TEME Oa
«CunukaTtHas
MIPOMBIIIUICHHOCT
bY.
IIpakTryeckas padora Ne 5. Odopmurs 11P.
Pemienue IloaroroBuThCs K Butmorexa LIOK
41 3KCHeDHMeHTaHLiIHX alad Kp https://m.edso0.ru/00ae0b
mo TeMe «BaxkHeunmme 2
HEMETAJLIBI U UX -
COCJUHECHHS
KonTpoabhas pauﬁom Ne3 [ToBTOPUTE TEMY BuGmorexa LIOK
42 no TeMe «BakHelinme «HeMmeTambn https://m.eds00.ru/00ae0e
HeMeTa/LUIbl H UX 18
coeTUHEHUSN
OO6m1as xapaKTepUCTHKA §39, crp. 141,
XAMHYECKHUX BJIEMEHTOB — ymp. 5,6, TecT.
METaJuI0B. MeTammmyecKas Bu6nmoreka IJOK
43 CBS3b M METAJINYECKAs https://m.edso0.ru/00ae10

KpUCTaJUIMYECKas peréTKa.
dusnueckue CBOMCTBA
METAJUIOB

3e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XHUMHYECKHE CBOMCTBA

§41, ctp. 148,

bu6nmoreka IJOK
44 METaILIOB. . yap- 2,3 https://m.edsoo.ru/00aell
SHGKTPOXHDfHHCCKHH psan 56
HaNpsHKEHUI METaJIOB -
OGr1re crnocoObl MOTyYSHHUS §40, 42, ctp. 142,
MeTaiuioB. CIUIaBsbl. cxema 11, ctp.
Beraucnenus mo 143, ynp. 2, 3. bubmuoreka IIOK
45 YPaBHEHHSAM XHMHYECKHX CooBlierHe 10 https://m.edsoo.ru/00aell
PEaKLAH, eci OZH 13 TeMe «CILIaBbI» 6
PEarcHTOB COACPIKUT 3anaun Ha
MIpUMecH npuMecH
TlonsTHe 0 KoppOSHH CooOmieHune Bu6nuoreka IJOK
46 «Koppo3us https://m.edso0.ru/00ael12
METaJIIOB
METAJII0B) 78
§43, ctp. 152,
Tab. 30, c1p. 153, bubmuoreka IIOK
47 [I]enounble METAIIEL cxema 12, cTp. https://m.edsoo0.ru/00ael4
154, ymp. 4,5,6, b2
TECT.
IToaroroBuTh
OKCHB! H THAPOKCHTE! COoO00IIIeHHE Bu6nmoreka IJOK
48 «CoennHeHus https://m.edsoo0.ru/00ael4
HATPUS U KaJIHS
MIETTOYHBIX b2
METAaJIIIOB)
[llenoyHo3emMenbHBIE §44, ctp. 156, bubmuoreka IIOK
49 METAIUIBI — KAIBLUN U Tal. 32, c1p. 158, https://m.edsoo.ru/00ael5
— ymp. 4,5, TecT. e8
50 Baxnetimme coequHeHUS IToaroroBuTH bubmunoreka IIOK
KaJIbIINs coo0ImIeHne https://m.edso0.ru/00ael5



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

«Coenunenus
IETOYHO3EMEIBH
BIX METAJUIOBY

O06o061IeHNE U HOBUT OpHTh
51 . CBOMCTBA
CHUCTeMAaTH3alUs 3HAHUH
METaJIJIOB
IKECTKOCTE BO . §45, ctp. 162, bu6nmoreka IJOK
T Th BOAbBI U CII bl
52 . A ymp. 5, TecT. https://m.edsoo.ru/00ae18
e€ ycTpaHeHus
86
[pakTrueckas padora Ne 6 Odopmurs 1P, bubnuoreka [IOK
53 1o teme "YKECTKOCTh BOJIBI U https://m.edsoo.ru/00aela
MeETOALI €€ ycTpaneHus" e8
§46, ctp. 164,
cxema 15, crp. bubmmorexa [IOK
54 AIOMUHU 166, ynp. 5,7, 8, https://m.edsoo.ru/00aelc
TECT. 64
Anpore o cBOTCTEA §47, ctp. 170, Bu6nuoreka IJOK
M TCPHBI BOUCTB
55 P ymp. 4,5 https://m.edsoo.ru/00aelc
OKCH/JIa ¥ THAPOKCUA 64
§48, crp. 171, bubmuoreka IIOK
56 Kerneso 1ab. 33, ¢1p. 173, hiine://m.edsoo.ru/00aeld
ymp. 2, 4, Tecr. 86
OKCcuIpl, THAPOKCUIBI §49, crp. 176, bubmunoreka IIOK
57 comu xkenesa (1) u xxeneza ynp. 1,3,4, Tecr. https://m.edso0o.ru/00ae35
D) e6
IToBTOpPUTH
58 O0600111eH e U CBOMCTRA
cucTeMaTH3alus 3HaHUI MeTaJIOB
59 [pakTuyeckas pabora Ne 7. OdopMuTh Bubnuroreka [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

Pernienne MPAKTHIECKYIO https://m.edso0.ru/00ae3d
JKCIICPUMCHTAIBHBIX 33124 paboty e8
o Teme «BakHenmme
METAJIJIBI U X COSTUHCHUS
Beruucnenus mo 3agauu Ha
YpaBHEHUSM XUMUYIECKHIX H30BITOK U
peakIuii, eciu OJIUH U3 HEJIOCTATOK, BuGmorexa OK
60 PCATCHTOB Jak B H30bITKE HpHMECH, . https://m.edsoo.ru/00ael7
WJIH COZIEPKUT TPUMECH. MPaKTHIECKUAN 50
Brruncnenus maccoBoi BBIXOJI -
JTOITH BBIXOJIa TIPOYKTA
peaxiumn
[ToBTOpPUTH
61 O06o06uicHuE U ) CBOICTBA
cHCTeMaTH3aIs 3HAHUH MEeTaIOB
IIpomeskyTouHas IToBTOpPUTH
aTrrecTamus. CBOMCTRBA
62 KonTpoabnas pabora Ned METaJUIOB U UX
no treMe «BaskHelilue COCJTMHEHUH
METAJJIbI U UX
COeTHHEHUS
Coo01eHue 1o
TEME
BemectBa u matepuaisl B «BemectBa u Bu6nmoreka IJOK
63 MTOBCEHEBHOM JKU3HU MaTepHabl B https://m.edsoo.ru/00ae3f
YyeJI0BeKa [TOBCEIHEBHOMN 50
JKM3HU
YeJI0BEKay
XiMiecKoe sarpasHenue Coo01enue 1o bubmunoreka IIOK
64 TeMe https://m.edso0.ru/00ae4?2

OKpY>Karolleu cpejibl

«XUMHYECKOE

70



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

3arpsi3HEHHE
OKpY>KaroIen
cpemp
CoobmieHue 1Mo
TeMe «Poib

Ponb xumum B pelicHUH XHMHUU B bubmmorexa LIOK
65 1 https://m.edso0.ru/00ae4?2
JKOJIOTHYECKUX MTPOOIIeM pelieHun 70
9KOJOTHYECKUX
mpooIIeM»
PesepBHBIIT ypoK. bubmmorexa [IOK
66 060011eHNE 1 1 https://m.edso0.ru/00ae0d
CHCTEMaTH3alHs 3HAaHUHI Oa
PesepBHBIIT ypoK. bubmmorexa [IOK
67 O0600mIenne u 1 https://m.edsoo.ru/00adb3
CcHCTEeMaTHU3alHs 3HAHUI 3c
Pe3epBHBIIT yPOK. Bubnuoreka [IOK
68 O06o06mIeHne 1 1 https://m.edsoo.ru/00ad9c
cHCTeMaTH3aIs 3HAHUH b2
OBUIEE KOJIMYECTBO YACOB 68

1O ITPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Pym3utuc I'.E Xumus: Heoprad. Xumus: ydeOHUK 151 8 Ki1. 00111e00pa3oBaTebHBIX

yupexaenuit/ I'.E Pynsutuc, @.I" ®enpaman.- 12-e uzg., ucrp. - M.: [IpocsenieHue,

2018

2. Pymsutuc I'.E Xumus: HeopraH. Xumusi: yaeOHUK 1 9 Ki1. 001eo0pa3oBaTeIbHbIX

yupexaenuit/ I'.E Pynsutuc, @.I' ®enpaman.- 12-e u3a., ucrp. - M.: IIpocsenienue,

2019

3. TI'apa H. H., T'abpyceBa H. . Xumus - 3amaunuk ¢ "momomHukoM". 8-9 Kiacchl.
[Tocobue ms yuamnuxcs o0ieo0pa3oBaTenbHbIX yupexaeHuit. - M.: [Ipocsemenue, 2018r.

4. H.E. Ky3neuona, A.H.JleBkuH « 3agaynuk no xumun 8-9 kii.» M.; « Benrana — I'pad»

, 2017

5. 1.T". Xomuenko « COOpHHK 3a/1a4 ¥ YIPaKHEHUN 110 XUMHUH U CPEIHEH IIKOJIBD)

M.; « HoBast Bomna», 2018.

6. [lImakoB 0. A. Xumus. 8 xnace. Jlaboparopusie pabotel. — Caparos: Jlureii, 2016r

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

Jlureparypa AJisl y4uTe/ s

1. Papeuxunii A.M., I'opuikosa B.I1., Kpyrnukosa JI.H. Jlunakrnueckuii marepuai
o xumuu ans 8-9 knaccos: mocobue ans yuutens. — M.: [Ipocsemenue, 2017. —
79 c.

2. bpeiirep JI.M., Xumus. §-9xmnacc: TuAaKTHUECKUI MaTeprall, CaMOCTOSITEIbHbIE
WUTOTOBBIE KOHTPOJIbHBIE paboThl/JI.M.bpetirep. —-Bonrorpan: Yautens, 2018 1.

3. XuMus B LIKOJIE: Hay4. METOJ.)KYpH. — M.: Poccuiickas akagemust oOpa3oBaHus,
n3n-Bo «Llearpxummpeccey. — 2018-2019 r.

4. Topxosenko M.IO. Xumus.9 knacc: [Toypounsie pa3paboTku K yueOHUKaM
O.C.l'abpuensina, JI.C.I'y3es u np., . K.Pym3urtuca, ®.I'.®enpamana. — M.:
BAKO, 2018 r. —368c

Tabauuor:

1 Cepus cnpaBounbix Tabmuil no xumun («Ilepuognueckas cuctemMa XUMHUYECKHX
anemeHnToB /.M. Menneneesa», «PacTBOPUMOCTH COJIEM, KUCIOT U OCHOBAHUU B
BOZE», «ODJIEKTPOXMMUYECKUI psii HampsbDkeHUd  MeTtamoBy, «Oxpacka
MH/IMKATOPOB B PA3IMYHbBIX CPEIax»)

Cepust MHCTPYKTHBHBIX TaOJINIL 1O XUMUHU

Cepus Tabau1 M0 HEOPraHMUECKOW XUMUHU

Cepus Ta0aMIl 10 OPraHUYECKON XUMUHI

Cepust TabIMII IO XUMUYECKUM NTPOU3BOJICTBAM

O wd

YueOHo-IpakTHYECKOE U y4eOHO-/1a00paTOpHOEe 000py10BaHHE
Ilpuébopel, npucnocoodnenun:



Anmapar (ycTaHOBKa) 7Sl AUCTUJUISLIAN BOJIBI
Becsr (10 500 kr)
HarpearenbHble TprOOpHI (37IEKTPOIIIUTKA, CIUPTOBKA)
CTOJUK NOIBEMHBIHI
taTuB 11 AEMOHCTPALMOHHBIX TpoOupok 11X-21
[raru metasmuyeckuit LLIJIb
Amnmapat (mpubop) /Ui OTYUYESHHUS Ta30B
Anmnapat aJisi IpoBeAeHU XUMU4Yeckux peakuud AIIXP
[TpuGop It UITIOCTPALIH 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKLUU OT
YCJIOBUM
10. ITpuGop It OKUCIICHHS CIUPTA HAJL METHBIM KaTaIu3aTOPOM
11. TTpuGop nmst ompenesaeHus: CocTaBa BO3yxa
12. ITpubop nist codnpanus u
XpaHEHHUS T'a30B.
Peaxkmuewvl u mamepuains:

©oNT~WDN P

Ha6op Ne 1 OC «Kucnotei»
Ha6op Ne 2 OC «Kuciotei»
Ha6op Ne 3 OC «I'mapokcuabi»
Ha6op Ne 4 OC «Oxcuipl METaILIOBY
Ha6op Ne 5 OC «MeTtamib»
Ha6op Ne 6 OC «llleno4yHbIe U MET0YHO-3eMEIbHBIC METAJLTBD)
Ha6op Ne 7 OC «OrneonacHbie
Ha6op Ne 8 OC «I"amoreHb»
Ha6op Ne 9 OC «I"anoreHupn»
. Habop Ne 10 OC «Cynbdatsr. Cynshutst. Cynbumsny
. Habop Ne 1 1 OC «KapGonatsi»
. Habop Ne 12 OC «DocdaTsl.
. HaGop Ne 13 OC «Anerarsl. Poganuasr. CoequHeHHs JKene3a
. Habop Ne 14 OC «CoenvHeHus: Maprasia»
. Habop Ne 15 OC «Coennnenust xpomar»
. Habop Ne 16 OC «Hwutpatsi»
. Habop Ne 17 OC «MHaukatops»
. HaGop Ne 18 OC «MunepanbHbIe y100peHUs»
HaGop Ne 24 OC «Matepuainbi»

©WooNo Ok~ wNE

ol e o Y T G T gy S G T S Y
©Co~NooUDwWNRO

Mooenu

1 Habop kpucTaNIMYeCKUX PEIIeTOK: anMasa, rpadura, AMOKcHIa Yrieposa, Kenesa,
MAarHusi, M€y, TOBAPEHHOW COJU, MO/a, JIbJA.

Habop nns moaenupoBaHusi CTPOCHUS HEOPTAaHUUECKUX BEIIECTB.

HaGop mist MmonenupoBaHust CTpOSHUS OPTaHUYECKHIX BEIIECTB.

Habop nns MmoaenupoBaHusi TUTIOB XUMUUYECKUX pEaKIuii (MOJeNn-anTUIUKAIIAHN).
HaGop mist MmonenupoBaHus 2JIEKTPOHHOTO CTPOCHUSI aTOMOB.

HaGop TUTSE MOJIETTUPOBAHUS CTPOSHUS aTOMOB M MOJIEKYIT (B BUJIE KOJIBLIETPAaHHUKOB)
CnpaBouHo-uH(pOPMAIMOHHBIN cTeH I, «[lepromnyueckas cucreMa XUMHIECKIX
anemeHTOB .M. MenaeneeBay.

N UTA WN



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. TlogOopka uHTepHET-
MaTepUAIOB ISl YUUTEIICH.

http://www.I-micro.ru/index.php?kabinet=3.  HUudopmanus 0  HIKOJLHOM
000pyI0BaHUH.

http://www.ceti.ur.ru Caiit LleHTpa 3K0JIOrHYECKOro 00yueHUs 1 HHPOPMALIUH.
http://school-collection.edu.ru Exunas xosexius mudpoBbIX 00pa3oBaTeIbHBIX
pecypcos.

http://edu. 1c.ru Cucrema nporpamm «1C: O6paszoBanue 3.0»
http://www.ravnovesie.com, www.salebook.ru OGyuaromue Kkypcebl  «Bai
peneTuTop».

http://v.SCHOOL.ru bu6imoteka 3JIeKTPOHHBIX HATJISIHBIX TTOCOOHIA.

KomnbloTepHoe odecneyenue

1. CD-ROM D3nexrponnas 6ubnmoreka «IIpocsemenue». MynbsTuMeAHITHOE
nocobue HoBoro oopasma. 8 kiacc. M.: [Ipocsemenue, 2005

2. CD-ROM Hudposas 6a3a Buneo. Xumus. CereBast Bepcus.M.: MUHCTUTYT HOBBIX
TexHojoruii. MHTepakTuBHAs TuHuss WwWw.intline.ru, 2006r.

3. CD-ROM TIlonnblit HHTEpAaKTUBHBINA KypC XUMHH ISl YIAITUXCS KO, JINIEEB,
TMMHa31H, KOJUICIDKEH, CTYJICHTOB TEXHHUYECKUX By30B. [loanepikka oOyueHus Ha
oOpa3zoBatenbHOM nopTaie «OTKphIThIN Koutemi» WWW. college.ru, 2005r.

4. CD-ROMMUHTepakTUBHBIAMYIbTUMEANS — Kypc. OOpa3oBarenbHblidl komiuieke 1C:
[xona. Xumus. 8 kinacc.nmon penakiuein Axneobuna A K., seimyck 3.00.028, 2005r.

5.

10.

CD-ROM DnexTpoHHBIE YPOKHU U T€CThl. XUMUS B 1IKoJe. CIoKHbIE
XMMHYECKHUE COCTMHEHUS B MOBCceAHEBHOM )u3HU. M.: [Ipoceemienne. MEJ/IUA,
2005r.

CD-ROM D3nexTpoHHBIE yPOKH U TeCThI. XHUMHS B IIKOJIE. BemecTBa n ux
IIpeBpaIleHHs.

M.: [Ipoceemenune. MEJIUA, 2005r.

CD-ROM DOmnektpoHHble ypoku M TecThl. Xumusa B mkose. Comu. M.:
[Tpocemenue. MEJIMA, 2005r.

CD-ROM DOnexkTtpoHHble YpPOKM M TecThl. XuUMHS B IIKosne. MuHepalbHbIe
BemiectBa. M.: [Ipocsemenue. MEJIMA, 2005r.

CD-ROM DnexTpoHHbIE YPOKH U TECThl. XUMHUS B IIKoJe. BoiHbIe pacTBOpHI.
M.: Ilpocsemienne. MEJIUA, 2005r.

CD-ROM DnekTpoHHbIE YPOKH U TECThl. XUMHMSI B IIKOJIE. ATOM M MOJIEKYJIa.

M.: [Ipocsemenue. MEJIUA, 2005r.


http://www.gnpbu.ru/
http://www.l-micro.ru/index.php?kabinet=3
http://www.ceti.ur.ru/
http://school-collection.edu.ru/
http://v.school.ru/
http://www.intline.ru/

