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HOACHNTE/IbDHAZ 5AIIMCKA

[IporpaMMa 1o XMMHHM Ha YypOBHE OCHOBHOI'O OOLIEro OOpa30BaHMs COCTaBlieHA HAa OCHOBE TpeOOBaHWIl K pe3yibTaTaM OCBOEHHUS OCHOBHOI
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0011ero obpaszoBanus, npeacraBieHHbIx B PI'OC 00O, a takxe Ha OcHOBe (erepalibHONW pabouel MporpaMmbl
BOCIUTAHMS U C YYETOM KOHUEHINH MPEnojaBaHusl yueOHOro npeamMera « XuMus» B 00pa3oBaTeabHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo XMMUHM JA€T MpeJCTaBlIeHHE O LENsIX, oOlel cTparernu oOy4deHHs, BOCIUTAHUS M Pa3BUTHS OOYYaIOLIMXCS CPEACTBAMH y4eOHOTrO|
IIpeJMeTa, YCTaHABIMBACT 00s3aTeIbHOE MPEAMETHOE COAEpKAHNE, MIPEAYCMATPUBAET PACIPENEIIEHHE €ro Mo KjlaccaM M CTPYKTYPHPOBAHUE IO pas3jenaM
TEMaM IIPOrpaMMBbl 110 XUMUH, ONPEAEIIAET KOJUUYECTBEHHbBIE U KAYECTBEHHBIE XapaKTEPUCTUKHU COJEP)KaHUs, PEKOMEHIYEMYIO TIOCIIEN0BATENBHOCTh U3YUEHH
XUMHH C Y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YEOHOIo Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OO0ydaroIiuxcs, Ompenense
BO3MOKHOCTH TIpeAMeTa JJs pealu3aluu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTENIbHOW MPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takke TpeOOBaHMI K pe3yjbTaTaMm OOy4YeHHs XMMHUU Ha YpPOBHE LieJiell M3ydeHus IMpeIMeTa U OCHOBHBIX BUOB y4eOHO-IIO3HABAaTEIbHOM
JeSITeIbHOCTH 00yUalOIIEerocs 10 OCBOCHUIO yUEOHOTO COIEepKaHMS.

3HaHME XUMHH CIYKUT OCHOBOU AJisi (POPMUPOBAHUS MUPOBO33PEHHUS 00y4YarOIIErocs, ero nNpeAcTaBieHUul 0 MaTepUualbHOM €IMHCTBE MUPA, BaXKHYIO
posib UrparoT GopMupyemble XUMHEH NPEACTAaBICHUs O B3aUMOIIPEBPAIIECHUAX YHEPIUU U 00 HBOJIOIMH BEIIECTB B MPHUPOJIE, O MyTSIX PEILICHUs II100aJIbHbIX
po0GsieM yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SJHEPTETUUECKOM, MUIIEBON U 3KOJIOTHYECKON O€30MacHOCTH, MTPOOJIEM 31paBOOXPaHEHUSI.

N3y4yenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEHN AJIsi caMOpa3BUTHS U (OPMUPOBAHUS KyJIbTYPBbI JMYHOCTH, €€ 001el 1 (YHKIIMOHATbHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHHE MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH OOYYaIOUIMXCs, HABBIKOB MX CAMOCTOATENbHOM Y4eOHOU NesITeIbHOCTH,
JKCIIEPUMEHTAJILHBIX U UCCIIEI0BATENbCKUX YMEHHM, HEOOXOJUMBIX KaK B MOBCEHEBHOM )KM3HH, TaK U B IPO(HECCUOHATILHON NeSTEIbHOCTH;

3HAaKOMHUT CO CHEIM(PUKONH HAyYHOrO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3IJISAa HAa €IUHCTBO MPUPOJBI U YEJIOBEKA, SBISIETC
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00y4arOIIUXCs;

CIOCOOCTBYeT (OPMHMPOBAHUIO IEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAaY4YHBIM 3HAHMSAM, K IPHUPOJE, K YEIOBEKY, BHOCHT CBOM BKIaJ B
9KOJIOTMYECKOoe 00pa3oBaHUE 00y4arOIINXCSl.

JlaHHble HampaBjeHUs B OOY4YEHUH XHMHUHM O0eCleYMBalOTCsA CHElU(UKON colepkaHHs y4eOHOTro NpeaMeTa, KOTOPBIA SBISETCS IeJaroruuyeck
aJIaNTHPOBAHHBIM OTpa’keHUEM 0a30BOM HAYKH XMMUU Ha ONPEEIEHHOM 3Tarie € pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 0OILIEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOEHHE OOYYAIOIIUMHCS CUCTEMbl NEPBOHAYAJIBHBIX MOHATHH XUMHH,
OCHOB HEOPIaHUYECKON XUMUU U HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX IOHATUH OPraHUYECKON XUMUHU.

CtpykTypa cojepKaHusi MporpamMMmbl MO XUMHM c()OPMHUpOBaHa Ha OCHOBE CHCTEMHOTO Mojxona K e€ m3ydeHuro. CopeprkaHUe CKIIaJbIBaeTCs M3
CUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE M BELIECTBE M CHUCTEMbl MOHATUH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMbI CTPYKTYPHO OpraHM30BaHbI 110
INPHUHLKITY TTOCJIEI0BATENBHOIO PA3BUTHS 3HAHUNM HA OCHOBE TEOPETUUYECKUX NPEACTABIECHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /[. 1I. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMMH;

— YUYEHHsI O CTPOEHHH aTOMa U XMMHUYECKOH CBSI3U;

— MPEeICTaBIEHUH 00 ANIEKTPOIUTHIECKOM TUCCOIMALMU BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUST pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TTOYYEHHBIX M OCMBICICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO|
YPOBHSI K JIpyroMY, BBIMOJHAS (PYHKUMU OOBSICHEHUS W NMPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTMYECKOTO NMPUMEHEHUS U IMOJyYeHH
M3y4aeMbIX BEILECTB.

OcBoeHne mporpamMMbl 10 XMMHUHU CIIOCOOCTBYET (hOPMUPOBAHMIO MPEICTABICHUS O XMMUYECKOM COCTaBIAIOIIEH HayYHOW KapTHHBI MUpa B JIOTHKE €§
CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHne XuMuu NpouCcXoAUT ¢ PUBJICYEHUEM 3HAaHUN U3
papee | CHULIX cOHEIX pnenpMeTor  «OQrnvIra IO M bronorug S_7 xgaccey g «Dpzpga 7 xpace




[Tpy M3ydCHHH XHMMHH HPOUCXOIUT (DOPMHPOBAHME 3HAHWW OCHOB XMMHYCCKOM HAYKH KaK OO0JIACTH COBPEMCHHOI'O €CTECTBO3HAHHS, MPAKTHYCCKO
JeSTEIbHOCTH YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KYIBTYpHI. 3ajada yueOHOro MmpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKH
3HAHUWA — BaXXHEWIUX (DAKTOB, MOHSITHIA, 3aKOHOB M TEOPETUYCCKUX IMOJIOKECHUH, TOCTYITHBIX 000OIICHII MUPOBO33PEHUYECKOTO XapaKkTepa, A3bIKka HAYKH, B
MPHUOOIICHNN K HAYYHBIM METOJaM MO3HAHUS TIPU U3YYCHHUU BEIIECTB U XUMUYECKUX PEeakiuii, B (OpMHUPOBAHUH U Pa3BUTHH MO3HABATEIHHBIX YMEHUN U U
MPUMEHEHUH B Y4YeOHO-TIO3HABATEIIPHOW M Y4YEOHO-MCCIIENOBATENbCKOW JACSITEIHPHOCTH, OCBOCHHMHM TpaBWJ OE€30MacHOTO OOpalmieHus ¢ BEIIECTBAMHU B
MTOBCETHEBHOM JKU3HH.

[Ipu n3ydeHnn XUMHUM Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs BAXKHOE 3HAUCHHUE MPUOOPETH TaKue e, KakK:

— (QopMHUpOBaHUE MHTEIEKTYaIbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIPHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHs] Ha CHCTEMAaTHYECKOE MPHOOIIEeHHE OO0Yy4YarolMXcs K CaMOCTOSTENbHOM IM03HABATENbHON AEATEIHbHOCTH, HAayYHBI
METOJIaM TTO3HaHUs, ((OPMHUPYIOIIMM MOTHBAIUIO ¥ PA3BUTHE CITIOCOOHOCTEH K XHUMHUM;

— oOecreyeHrne YCIOBHA, CIIOCOOCTBYIOMIMX MPHUOOPETEHHI0 OOYYaIOUIMMUCS OIbITa Pa3HOOOpPa3HOW NEeSATENbHOCTH, MO3HAHUS M CaMOIIO3HAHUS,
KITFOUEBBIX HABBIKOB (KIJTFOUEBBIX KOMIIETCHIIHI ), IMEIOIINX YHUBEPCAITbHOE 3HAUCHHE IS PA3IMYHBIX BUIOB JICATCIIEHOCTH;

— (dopmupoBanue oOmeH (yHKIIMOHATBFHOM M E€CTECTBEHHO-HAYYHOW TpaMOTHOCTH, B TOM YHCJIE YMEHHH OOBICHATH U OICHUBATh SBICHU
OKPYKArOIIero MHpa, WCIONb3Yysl 3HAHUS W OIBIT, IMOJYYCHHBIC TP W3YYCHHH XUMHUH, MPUMEHATh UX MPH PENICHHH MPOOJIeM B TOBCETHEBHOW JKHU3HH
TPYIOBOH AESITETLHOCTH;

— ¢opmupoBaHrue y OOyYAOIUXCS TYMAHHCTUYCCKUX OTHOIICHHA, MOHWMAHWS IEHHOCTH XHMHYECKUX 3HAHHWHA JUIS BBIPAOOTKH 3KOJOTHYECK
11erecoo0pa3Horo MoBeAeHMs B ObITY U TPYIOBOM JEATEIBHOCTH B LIEISX COXPAHEHHS CBOETO 3[J0POBBS M OKPYIKaIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHMBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHUTAHHUIO Ha OCHOBE YCBOCHHS OOIICYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(DUIIS ¥ HAMIPABICHHOCTH JalbHEHUIIIEro o0yueHusl.

OO6miee ynciio YacoB, OTBEAEHHBIX JIs1 M3YYCHHSI XUMUU Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 Jaca B HEJIETIIO).

COJEP)KAHUE OBYYEHHUA 8 KJIACC

IlepBoHayajibHBIEe XMMHYECKHE TOHATHSA

IIpenmer xumun. Posib XuMuu B )KM3HU 4elloBeKa. XMMHUs B cUcTeMe HayK. Tena u BeniecTBa. @U3nUecKre CBOMCTBA BELIECTB. ATPEraTHOE COCTOSTHUE
BewecTB. [IoHsATHE 0 MeTOIaX MMO3HAHUS B XUMUU. HucThle BeniecTBa U cMecu. CrocoObl pasielieHus cMecei.

ATOMBI 1 MOJIEKYJIBl. XUMUYECKHUE dTIEMEHTHI. CUMBOJIBI XUMUYECKUX IEMEHTOB. [IpocThie U c10kKHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckass (popmyina. BaneHTHOCTP aTOMOB XMMMYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemlecTB. OTHOcHUTENbHas aTOMHas Macca.
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca. MaccoBast 4011 XUMUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KonnuectBo BemectBa. Monb. MonsipHast Macca. B3auMocBs3b KOJIM4ECTBA, Macchl M YUCIIA CTPYKTYPHBIX €QUHMIL BemecTBa. Pacuérsl mo dhopmymnam]
XMMHUYECKUX COCTUHEHUM.

du3nyeckue W XUMHYECKHE SBIICHHS. XUMHUYECKas pakuusa u ee IIPpU3HAKH. 3akoH COXpPaHCHUA MacCChbl BCUICCTB. XuMuyeckue YPaBHCHUA.
Knaccudukanus XumMuueckux peakuuii (CoeInHeHNs, pa3IoKeHHs, 3aMeIeH s, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYZOH, MpaBUiIaMH paboThl B JIabopaTopuu U mpuémMamu oOpalieHus ¢ JabopaTOpHbIM 00OpyJOBaHHEM, H3ydeHue uf
ornuvcaHue (PU3NIECKUX CBOWCTB 00pa3llOB HEOPTaHWYECKHX BEIIECTB, HA0M0JeHne (PM3NIEeCKHX (TIaBJICHHE BOCKA, TassHUE JIb/a, PACTHPAHHE caXxapa B CTYIIKE,
KUTNIEHUE U KOHJEHCALUs BOJIbl) M XMMUYECKHX (TOPEHHE CBEYH, MPOKATMBAHUE MEIHOM ITPOBOJIOKH, B3aMMOICHCTBHE MeJa C KUCIIOTO) SABJICHUH, HAOII0JCHUE




(DUIIBTPOBAHUE, BBIIAPUBAHUE, TUCTUJULILUA, XpPOMATOrpa@usi, IPOBEJIEHUE OUYUCTKH ITOBAPEHHOMU COJIM, HAOJIIOJEHUE U ONMCAHUE PE3YJIbTaTOB IPOBEICHMUS|
OTIbITa, UJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl, CO3/1aHNE MOJENIEH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiilnue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bozayx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — aneMeHT u mpocToe BemiecTBo. Haxoxaenue kuciopoaa B mpupoje, Gu3nieckue 1 XuMHUIECKUe)
cBoiictBa (peakuuu ropenusi). Oxcuzabl. [Ipumenenne xucnopoma. CrocoObl MONy4eHHUsS KUCIOpPOJa B J1abOpaTopuM M HpPOMBINUIEHHOCTH. KpyroBopoT
Kuciaopoaa B npupozae. O30H — ammoTponHas MoIUpUKAI KHCIOPOa.

TennoBoii a¢ ekt XUMHUECKON peakliy, TEePMOXUMUYECKHE YPaBHEHUS, IK30- U IHAOTEPMUYECKUE peaklnu. TOIINBO: yrojb U METaH. 3arps3HeHNe
BO3/yXa, YCUJIEHUE TAPHUKOBOTO 3¢ (eKTa, pazpylieHrue 030HOBOTO CIIOSI.

Bomopon — snmemeHT M mpocTtoe BemiecTBO. Haxokmenwe Bojgopoaa B TpHupoae, (Pu3Wyeckne W XWMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CI0CO0b
nostydyeHus. Kuciorsl u comnu.

Mossipablii 00bEM Ta30B. PacuéThl Mo XUMUYECKUM yPaBHEHUSM.

®usnueckue cpoiicTBa BoAbl. Bonma kak pacrtBopurenb. PacTBopbl. HachlllleHHBIE ¥ HEHACBILICHHBIE PacTBOPBI. PacTBOPUMOCTH BEILECTB B BOJE.
MaccoBasi 1011 BellecTBa B pacTBOpe. XMMHUYECKHe CBOMCTBA BoJbl. OcHoBaHMs. Poib pacTBOpPOB B mpHpoJie M B KU3HU desoBeka. KpyroBopoT BoIbI B
HIpUpoE. 3arpsiI3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanmst Heopranmueckux coeauHeHuii. Oxcuabl. Knaccuduxamus oxcumoB: cojeoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHEIE)
Hecoseobpa3zyromue. Homenknarypa okcuoB. @u3nueckue U XMMUYECKHE CBOWCTBA OKCUAOB. [lonydenue okcumos.

OcnoBanus. Knaccudukaius ocHOBaHMI: METOUYN M HEpaCTBOpHMBbIC OcHOBaHMSA. HomeHkmatypa ocHoBaHuW. DU3MYECKHE M XUMUYECKUE CBOMCTB
ocHoBaHui. [loydeHre OCHOBaHUM.

Kucnotsr. Knaccudukanus kucinor. Homenknatypa kucinor. duznyueckue U XuMudeckue cBoiicTBa kuciot. Psn aktuBHoctu MmetamioB H. H. bekerosa.
ITonyuyeHnue KuCIOT.

Comu. Homenknatypa coneid. @uznueckne 1 XUMUUIECKHE CBOMCTBA colei. [lomyduenue comneit.

I'eneTnyeckas CB3b MEXKIY KJIaCCaMU HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJIeIeHUe COJIepKaHUs KUCIOPO/ia B BO3/IyXe, [TOJyuyeHHe, COOMpaHue, paclio3HaBaHUe U U3y4eHHe CBOIMCTB KHCIOPO/a, HabI0ACHNE
B3aMMO/JICHCTBUS BEUIECTB C KUCIOPOJOM U YCJIOBUS BOSHUKHOBEHMSI M MPEKpaIeHHs TOpeHus (Ioxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCUJIOB M OIMCAaHUE UX
CBOWCTB, IOJIlyueHHEe, cOOMpaHHe, pacliO3HaBaHUE U M3y4YCHHE CBOWCTB BOJOpoJa (ropeHue), B3aumozeicTsue Bogopoaa ¢ okcuaom meau (II) (Bo3moxkHO
HCII0JIb30BaHUE BUI€OMATEPUAOB), HaOII0IeHHE 00pa3lioB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEI0BaHNE OCOOEHHOCTEN paCTBOPEHUS BEILECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONpEACIEHHON MaccoBOM 1€l pacTBOPEHHOIO BEIIECTBa, B3aMMO/ICHCTBHE BOJBI C METAJUIaMU (HATpUEM U
KaJipliueM) (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIEI0BAaHUE 00pa3ll0B HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOICHNE N3MEHEHNS]
OKpacKH MHIWKATOPOB B PAacTBOpPax KUCIOT W IIenouei, uzydeHue B3aumojeiicteus okcuaa menu (II) ¢ pactBopom cepHO# KHUCIOTHI, KUCIOT C METaJUIAMH,
peaKkIuil HeUTpaIU3alnH, ITOJTYyYEHNE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METajlla JIPYTMM M3 pacTBOpa COJIM, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3a1a4 o TemMe «BakHeillne Kinaccbl HEOPraHUYECKUX COSTUHEHUID.

Ilepuoauyeckuii 3axkon u Ilepuoaumyeckass cucrema xumudeckux 3jiemeHToB [I. . MenneneeBa. CtpoeHne aToMoB. XMMHYECKas CBS3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH

[lepBble TOMBITKA KJIACCU(PHUKAIMA XUMHUECKUX JIEMEHTOB. [IOHATHE O Tpymmax CXOAHBIX JIEMEHTOB (IIETOYHBIE W MIEIOYHO3EMEIbHBIE METaJlIbL,
TaJIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBI.

[Mepuonnuecknii 3akoH. Ilepmommueckas cucrema xumudeckux anemeHToB J[. M. MenneneeBa. KopoTkomepuoaHas M UIMHHONIEPHOAHAS (OPMB]
[Iepuoanueckoii cucrembl xumudeckux 3meMeHToB JI. 1. Menneneesa. Ilepuonbl u rpynnsl. @U3WYeCKHil CMBICT TOPSAIKOBOIO HOMEpa, HOMEpPOB NEPHOJA U
IPYIIIBI JIEMEHTA.




CtpoeHue aToMOB. COCTaB aTOMHBIX sA€p. VI30TONEBI. JJIEKTPOHBI. CTPOCHUE JJIEKTPOHHBIX OOOJOYEK aTOMOB IEPBBIX ZU XHMHYECKUX JJIEMCHTOB
[Tepuonnueckont cucremsl [. 1. MenneneeBa. XapakTepucTUKa XUMHAUYECKOTO 3JIEMEHTA 110 €T0 MosokeHuo B [lepuoanueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI PAINyCa ATOMOB XMMHUYECKUX 3JIEMEHTOB, METALTUYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIaM U IEPUOAAM.

3nauenue [lepuonnueckoro 3akona u I[lepuoandeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB IS pa3BUTHs Hayku U npakTtuku. 1. 1. MenaeneeB — y4€Hblii
U TpaXkJaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOIsIpHAs ¥ HETIOJIAPHAs) CBSI3b. DNEKTPOOTPHUIATEIFHOCTh XUMHUECKHUX dJIeMEHTOB. VIOHHASI CBSI3b.

Crenenp okucienus. OKUCIUTENHFHO-BOCCTAHOBUTEbHBIE peakiuu. [Iporiecchl okuciaeHus: U BoccTaHOBICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii 3xcnepumenm:

M3ydeHrne 0Opa3IoB BEIIECTB METAJIJIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C PACTBOPAMHU KHCIIOT W IIEJIOYEH, MPOBEICHNUE OMBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLMi (TOpeHre, peakluy pa3ioKeHHs], COEJUHEHNU ).

Meoscnpeomemmnuwie ceasu

Peanu3amust MeXNpeAMETHBIX CBSA3€H MPU M3yYEHUU XMMHUU B § KJIacce OCYIIECTBIISCTCS Yepe3 HCIOJIb30BaHHWE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK U MOHATUH, SABJISIIOIIMXCS CACTEMHBIMH JJISI OTJIETBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHITHS: HAay4HBIM (DakT, TMIIOTE3a, TEOpHs, 3aKOH, aHAIM3, CHHTE3, KiIaccu(UKalus, IepUOAUYHOCTb, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHUE.

dusuka: Marepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3apsl, BELIECTBO, TENO,
00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, Ta3, (U3NIECKHE BETUINHBI, SIUHUIIBI H3MEPEHUsI, KOCMOC, TUIAHETHI, 3BE31b1, COTHIIE.

buonorus: porocunres, npixanue, 6uochepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TIOJIE3HBIC HCKOMTAeMbIe, TOTUIUBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yIbTaThl OCBOEHHUS HPOTrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs JOCTHUTAIOTCS B XoJe OOY4YeHHMs XUMHM B €AMHCTBE Y4eOHOU H
BOCIIUTATEIIFHOM ACATCIIBHOCTU B COOTBETCTBUU C TpaJUIIMOHHBIMU pOCCI/II\/'ICKI/IMI/I COHOKYJIbTYPHBIMU U TYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IMIPUHATHIMHU
B 00IIIeCTBE MpaBUJIaMH U HOPMaMU TOBECHHUS U CIIOCOOCTBYIOT MTPOLIECCaM CAaMOIIO3HAHUS, CAMOPAa3BUTHS U COLMANIN3ALUN 00YYarOLIIXCS.

JImaHOCTHEBIE PE3YIBTATHI OTPAXKAOT T'OTOBHOCTD 06yqa}onmxcs1 PYKOBOACTBOBATHCA CHUCTEMOM ITO3UTHUBHEIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ " PpaCIINPCHUEC OIIBIT
JeATEIbHOCTH HAa €€ OCHOBE, B TOM YUCJIE B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACIEOUIO, IOHUMAaHHs 3HAYEHUS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOTr0 O0IIEeCTBA, CIIOCOOHOCTH BIAAETh JIOCTOBEPHOW MH(pOpMalMeld 0 MepeloBbIX JOCTHKEHUSIX U OTKPBITUSX MHPOBOM M OT€UECTBEHHON XMMMHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpoiicTBe MUpa U 00LIeCTBa;

2) rpaKIaHCKOI0 BOCIIMTAHMSA:

NpEeACTaBICHNUs O COLMAJIbHBIX HOPMax M IpaBHJIaX MEXKIUYHOCTHBIX OTHOIIEHHWH B KOJUIEKTHBE, KOMMYHMKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOM, y4eOHOMCCIEA0BATEIbCKOM, TBOPUYECKOM M JPYyruX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IIp
BBINOJIHEHUH Y4eOHBIX, TTO3HABATENIbHBIX 33Jay, BBIMOJIHEHUH XUMUYECKUX HKCIIEPUMEHTOB, CO3/IaHMM YUEOHBIX MIPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHUIO
1 B3aUMOIIOMOIIIN B MPOLECCE ITOM y‘~I€6HOI\/JI JACATCIIbHOCTH, TOTOBHOCTH OIICHHUBATH CBOE MOBCACHHUE M ITOCTYIIKU CBOUX TOBapHHICfI C MMO3UIMHN HPABCTBCHHBI
Y TIPABOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUN TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMA:




MHUPOBO33PCHUCCKHE MPEACTABICHHUS O BEIIECTBE M XMMHUYCCKOM PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH M COCTABJISIFOIITHC
OCHOBY ISl TOHUMAHUS CYITHOCTH HAYYHOW KapTHUHBI MUPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUsSI MPHUPOJIbI, B3aUMOCBSI3SAX UEIOBEKa C
MPUPOAHOMN CPEAOid, O POJIM XMMHH B MMO3HAHUU ATUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAPABICHHBIC HA MOJNyYE€HHUE HOBBIX 3HAHUU M0 XUMUH, HEOOXOAUMBIC JJsi OOBSICHEHHS HAOIIOaeMBIX MPOIIECCOB M SBICHUM,
MMO3HABATEIbHOU, WH(OOPMAITMOHHOM W YUTATEIBCKON KYJBTYPHI, B TOM YHCJIE HABBHIKOB CAMOCTOSITEIHHOM PabOTHI C YYEOHBIMH TEKCTaMH, CIPaBOYHOM|
JUTEPATYPO, JOCTYITHBIMU TEXHUYECKIUMH CPEJACTBAMU WH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYCHHIO M MMO3HAHUIO, JII0OO3HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHMIO, MPOSKTHON M MCCIICOBATEIHCKON NEITEIBHOCTH, K
OCO3HAaHHOMY BHIOOPY HAMPaBIEHHOCTH U YPOBHS OOYUYCHHSI B TATbHEHUIIIEM;

4) ¢popmMupoBaHus KYyJbTYPbl 310POBbS:

OCO3HaHHWE [IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3[OPOBBINA 00pa3 )KM3HHU, OCO3HAHUE MOCIEACTBUI U HEMPUITHE
BpPEIHBIX MPHUBBIUCK (YyHOTPEOICHHS aIKOTOJIsA, HAPKOTHUKOB, KypEeHHs), HEOOXOAMMOCTH COOJIOICHUSI TTPaBUil 0€30MaCHOCTH TP OOpaIEeHNH C XUMUYECKAM
BEIIIECTBAaMU B OBITY U peaibHOMN KU3HHU;

5) TpyaoBoro BocnuTaHus:

WHTEPEC K MPAKTUYECKOMY M3YYeHHIO Tpodeccuil U TpyJa pa3indHOrO poja, YBaKEHUE K TPYAY U pe3yibTaraM TPYJOBOW JIEATEIbHOCTH, B TOM YHCIIEe H
OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIA BHIOOP MHIWBHIYATHHOW TPACKTOPUHU MPOJIOJDKEHUS 00pa30BaHUS C YIETOM JTUYHOCTHBI
HWHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHON Mpo(eCCHOHATBHON eATETbHOCTH U Pa3BUTHS HEOOXOIUMBI
YMEHUH, TOTOBHOCTh aIalITHPOBATHCS B MPO(ECCUOHATIBLHOM cpeie;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKH 11eJ1IecCO00pa3HOe OTHOIIEHHWE K MPUPOJIC KaK MCTOYHHKY >KM3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHMS, MOHUMAaHHUE IIEHHOCTH 3J0POBOTO
Oe3omacHOro 0obOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MUYECKOMY M MCHUXUYECKOMY 3J0POBBIO, OCO3HAHWE LIEHHOCTHU COOJIIOJICHU
MpaBui1 6€30MacHOTO MOBEACHHS MPU Pa0d0TE C BEIIECTBAMH, a TAK)KE B CHUTYaIIUSX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMS, TIOMy4yaeMble TIPU U3YYCHUU XUMUH, JIJIS PEIICHUS 3a]a4, CBSA3aHHBIX C OKPY>KAIOIIEH NMPUPOIHON CPeZoH, JIJIs MOBBIIICHU
YPOBHSI IKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKHX MPOOJeM M MyTed MX PEIICHHS IMOCPEICTBOM METOJ0B XHMUH,
3KOJIOTMYECKOI'0 MBIIIUICHUS], YMEHUS PyKOBOACTBOBATHCS UM B I103HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe meTampeaMeTHBIX PE3yJIbTaTOB BBIACISIOT 3HAUYMMBIE Ui (DOPMUPOBAHMS MHUPOBO33PEHHUs OOIICHAyYHbIE MOHATHS (3aKOH, TEOpHs, MPUHITHII,
runoresa, akTt, CUCTEMA, MPOIIECC, IKCTIEPUMEHT U APYToe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUY€OHBIX MPEAMETaX U MO3BOJISSIOT HA OCHOBE
3HaHUW U3 DTUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O IIEIOCTHON HAy4YHON KapTHHE MHpa, U YHHBEpCalbHbIE YydeOHbIe NeiCTBUs (IMO3HABATENbHEIE,
KOMMYHUKATUBHBIE, PETYJIATUBHBIC), KOTOpbIe 00€CTeunBarOT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSATEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO yueOHOM|
NEeSATEIbHOCTH.

IMo3naBaTebHBbIE YHUBeEPCAJbHbIE YUeOHbIE 1elCTBUS

Bba3oBble Jjornyeckue aeiicTBHUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHS] MPH OCBOCHUM 3HAHHM: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATHUN (BBIACIATH MX XapaKTEPHBIC
NPU3HAKH, YCTAaHABIMBATH B3AUMOCBSI3b C IPYTUMU MOHSATUSMH ), UCTIOJIB30BATh MOHATHS 151 OOBSICHEHUS OT/IETbHBIX (PAKTOB U SABIEHUH, BBIOMPATh OCHOBaHUSIY
Y KPUTEPUU TS KIIACCU(PUKANY XUMHUSCKHAX BEIIECTB U XMMHUECKHUX PEaKIIHMiA, yCTAHABIIUBATh IPHUUHHO-CIIC/ICTBEHHBIC CBSI3U MKy OObEKTaAMH U3YUCHUS,
CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHUBHBIC, IeyKTUBHBIC, IO aHAIOTHH), I€TIaTh BHIBOABI U 3aKIIOYCHHUS;

yMEHHE TPUMEHSATHh B TPOIECCe IMO3HAHMS TOHSATHS (MPEeIMETHbIE M METalpeJIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIIM, HCIOIb3yEeMblE B XHUMUH,
npeoOpa3oBbIBaTh MUPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJI AJIEMEHTA), XuMHUueckas ¢GopMylia U ypaBHEHUE
XUMUYECKON pEeaKIuu — TpH PEIICHHH Y4eOHO-TIO3HABATENBHBIX 3a/lad, C Yy4€TOM 5STHX MOJEIBHBIX MPEACTABICHUN BBIABIATH U XapaKTEPU30BATH




CYIICCTBCHHBbIC NPHU3HAKH HM3y4aeMbIX OOBCKTOB — XHMHYCCKHMX BCHICCTB M XHMHUYCCKHUX pCAKIMH, BBISIBIATH OOIIMEC 3aKOHOMEPHOCTH, HPHYMHHO-
CJIEJICTBEHHBIC CBS3H U MPOTUBOPEUHS B M3yUaeMBbIX MPOIECCaX U SIBICHUSX.

Ba3oBble uccienoBaTeabCKHe AeiicCTBUA:

YMEHHE UCIOJB30BaTh MOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TAK)KE B KQUeCTBE OCHOBBI A1 (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE
MIPABIIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MpUOOpEeTEeHHEe ONbITa IO IUIAHUPOBAHUIO, OPraHU3allMd M TPOBEICHUIO YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONoIaTh 3a XOJOM TMpollecca,
CaMOCTOSITEJIbHO TTPOTHO3UPOBATH €r0 Pe3ysbTar, (opMyInpoBaTh 0OOOIICHHS M BBIBOJBI TI0 PE3yibTaTaM MPOBEIEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIIATH
OTU€T O IpOoAETaHHOI pabdoTe.

PatGora ¢ undopmaunmeii:

yMEHHE BBIOMpPATh, aHAIM3UPOBATH U UHTEPIPETUPOBATh MHPOPMAIMIO PA3NIUYHBIX BUIAOB M (OPM NPEICTABICHHUS, MOIy4aeMyl0 W3 Pa3HBIX HCTOYHUKOB
(Hay4uHO-TIOMyJISIpHAS JIMTEpaTypa XUMHUYECKOTO CONEp)KaHMs, CIPaBOYHBIE MOCOOHWs, pecypchl MHTepHeTa), KPUTHYECKH OIICHUBATH MPOTHBOPECUYHBYIO
HEJI0CTOBEPHYI0 HHPOPMAITHUIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJBI U 3alPOCHl MPU TOUCKE U O0TOOpe MHGOPMAIIMU U COOTBETCTBYIOIIMX [aHHBIX, HEOOXOJMMBIX ISl BBITTOJTHCHHU
y4eOHBIX U MMO3HABATEIBHBIX 337124 OMpPeIeIEHHOTO TUIIA, TPHOOPETEHUE OTMbITa B 00JIACTH MCIOIB30BaHUs HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHHE KYJBTYPOW AaKTUBHOTO HCIOJIb30BAHUS PA3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITENIHHO BBIOMpATh ONTHUMAIbHYIO (OpMy TNpelcTaBlIeHH
nH(OpMaIUY U WILTIOCTPUPOBATH PEIIaeMble 3a/1a4U HECIIOKHBIMH CXEMaMU, TuarpaMmmMmamu, IpyrumMu popmamu rpauku 1 UX KOMOUHAIIUSMU;

YMEHHUE HCIIOIh30BaTh M aHAIM3UPOBATh B MPOIECCE yIeOHON M MCCIEAOBATEIBCKON ACATEIHPHOCTH HHPOPMAIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIIBCKOTO)
X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOTHOUN Cpebl.

KoMMyHUKaTHBHBIE YHUBEpPcAIbHbIE YUeOHbI€e 1€ CTBHS:

yMEHHsI 3a7aBaTh BOMPOCH! (B XOA€ auanora u (W) JTUCKYCCHH) IO CYHIECTBY 00CYXIaeMOil TeMbl, (OpMYyIUPOBATh CBOU MPEIOKEHHUSI OTHOCHTEIHHO
BBITIOJTHCHUS TIPEIJIOKEHHON 3a/1a4u;

YMEHHsI TPEICTABIATh IMOJYYCHHbIE pPEe3ylbTaThl MO3HABATEIHLHOW NEATEIHHOCTH B YCTHBIX M MUCHBMEHHBIX TEKCTaX; JeNaTh IMPE3EHTAINI0O pPe3yJIbTaToB
BBITIOJTHCHUSI XMMHYECKOTO dKCIIEpUMEHTa (JTa0OpaTOPHOTO OIBITA, JIA00PAaTOPHOU PaOOTHI IO UCCIEOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IMO3HABATENIBHONW W HCCIEIOBATENBCKOU NEATEIHHOCTH MPHU PEHICHHH BO3HUKAIOIIUX
po0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS MO3UIUK (00CYX)ACHUSI, OOMEH MHEHUSIMU, «MO3TOBBIC IITYPMbI», KOOPJIWHAIIUS COBMECTHBIX
NEICTBHH, ompe/iesieHne KPUTEPUEB IO OIICHKE Ka4eCcTBa BBHITIOJHEHHOW pabOThl U IPYTHE).

PeryasiTUBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe eiiCTBHS:

YMEHHE CaMOCTOSITENIHO OMPEAENATh LETH ACSITeNbHOCTH, MIAaHUPOBATh, OCYIIECTBIATh, KOHTPOJIHPOBATh U MPU HEOOXOTUMOCTU KOPPEKTHPOBATH CBOIO
NeSATEeTbHOCTh, BBIOMpaTh Haubosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U TO3HABATENBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIISITh MM KOPPEKTUPOBATH
NPEJIOKEHHBIA alTOPUTM JIEHCTBUI MPHU BBINOJHEHUU 3aJaHUi ¢ Y4ETOM MONyYeHHUs HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaAKIHUsX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO Pe3yJIbTaTa 3asiBJICHHOM 11€JIM, YMEHHUE HCTIOIb30BaTh U AaHAIM3UPOBATH KOHTEKCTHI, Ipe/jlaraéMble B yCIOBUH 3aaHU.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe nmpenMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 00S3aTEILHOTO COAEP)KaHUs, YCTAHOBJIEHHOIO NaHHOH ¢enepanbHON paboueil mporpaMMoi, BbIIENISIOT:
OCBOEHHBIE OOYyYaIOLMMUCS HAay4YHbIE€ 3HAHUS, YMEHHUS U CIOCOObI AEMCTBU, BUABI IEATEIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMS, €r0 WHTEpPIIpPETalUH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JINYHbBIX YUYEOHBIX U HOBBIX CUTYalIHsIX.

K konIy o0y4enus B 8 kijiacce mpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTb COPMHUPOBAHHOCTD y 00yUaIOMINXCSI YMEHU:

o pPACKpBIBaTh CMBICII OCHOBHBIX XMMHWUYECKUX IIOHATUH: aTOM, MOJIEKYJA, XUMHUYECKUN JJIEMEHT, IIPOCTOE BELICCTBO, CIOKHOE BELICCTBO, CMECH
(ogHOpPOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEINIbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J10JIs
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peaKius, KIAaCCU(PUKALIUS PEAKINN: PEAKLIUN COCIUHEHNUs], PEaKL[MU Pa3JI0KEHMS, PEaKIUH 3aMEILEHNs, peaKLM1 OOMEHA, SK30- U SHJOTEPMUUYECKHE peaKI_[I/II/I};I
TEMIOBOM 3(PQEKT peakiuu, SApO aTroMa, JIEKTPOHHBIM CIOW aToMa, aTOMHas OpOWTalb, PagUyC aromMa, XHMMHUYecKas CBs3b, MOJIIpHAs W HEMoJsIpHa
KOBaJICHTHAsI CBSI3b, HOHHAS CBS3b, MOH, KATHOH, aHWOH, PACTBOP, MaccoBasi J10JIsI BeleCTBA (MPOLIEHTHAsI KOHIIEHTpAIUsl) B pacTBOPE;

o UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUM U IIPUMEHSTH 3TH ITOHATHUS [IPU ONIMCAHUU BELIECTB U UX IIPEBPALCHUN;

o MCIIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIUKY JIJISl COCTaBJICHHS (OPMYJI BEIIECTB U YPAaBHEHUIN XUMUYECKUX PEaKIUi;

o OTIpeNieNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSAX, CTENIEHb OKUCIEHHS JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, IPUHA/IIC)KHOCTH
BEIIECTB K ONpeAeIEHHOMY KJ1acCcy COeMHEHHH 10 popMysiam, BUJI XMMUUYECKOH CBSI3U (KOBAJIEHTHAS! M MIOHHAs) B HEOPraHUYECKUX COETMHEHUSX;

o packpbiBaTh cMbica Ilepuonnueckoro 3akona JI. M. MenzeneeBa: neMOHCTpUPOBATh IIOHUMAHKUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX|

3JIEMEHTOB OT WX TojoxkeHus B Ilepuoamueckoil cucteme, 3aKOHOB COXpPaHEHHs] MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs,
3aKOHa ABOrajpo;

o OMMCHIBATh U XapaKTepHu30BaTh TabnuuHyto Gopmy Ilepuonndeckoil cucTeMbl XUMHUYECKHX AJIEMEHTOB: pa3linyaTh MOHATHUS «TJaBHas nmoArpymnmna (A-
rpynmna)» u «noboynas noarpymnna (b-rpynma)», mansie u OG0nblINe MEPUObI, COOTHOCUTh 00O3HAYEHMs, KOTOpble uMmeroTcs B Tabnuue «llepuoandecka
cucTeMa XuMHuYeckux siemeHtoB J{. M. MenneneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sAapa,
o0l111ee YMCII0 3JIEKTPOHOB U PACIIPE/ICIEHUE UX T10 3JIEKTPOHHBIM CIIOSIM);

| KJIaCCU(PUIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPIaHWYECKUE BELIECTBA, XMMUYECKHE PEAKIUH (10 YHUCIy U COCTAaBy Y4YaCTBYIOUIMX B pPEaKIH
BEIIECTB, 110 TEII0BOMY 3(deKTy);

| XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BELIECTB PAa3IMYHBIX KJIACCOB, MOATBEPXkJas OMHCAHME NPUMEpPAMHU MOJEKYJSPHBIX]
YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;
. IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'0 COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XMMHUUECKUX IIPEBPALIEHUH B pa3IU4HbIX
YCIIOBUSIX;

o BBIUUCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO JOJK XMMHYECKOIO 3J€MEHTa 10 (OpMyJIe COEIUHECHMS,
MacCOBYIO JIOJIIO BELLIECTBA B PaCTBOPE, IPOBOAUTD PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIUMY;

o [IPUMEHSTh OCHOBHBIE OIEpAalMU MBICIUTEIbHOW AESITENbHOCTH — aHAIW3 U CHUHTE3, CpaBHEHHE, 0000IleHUe, CUCTeMaTH3alHio, KiIaccu(UKalUIo,
BBISIBJICHUE IPUYMHHO-CJIEICTBEHHBIX CBA3E€M — NI M3Y4YEHMsI CBOMCTB BELIECTB M XMMMUYECKHUX DPEAKLHH, €CTECTBEHHO-HAYYHbBIE METOJbl IO3HAHMS —
Ha0Jt0/1IeHue, U3MEPEHNE, MOJICIIMPOBAHHE, SIKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

o CJIeJIOBaTh MNpPaBUJIaM I0JIb30BAaHUSI XMMHYECKOH MOCynoi M 1abopaTOpHBIM OOOpYJIOBAHMEM, a TaKKe IpaBHUiIaM OOpaIleHUs C BEIIeCTBaMH B
COOTBETCTBUU C MHCTPYKUUSMHU 10 BBINOJHEHUIO J1a0OPAaTOPHBIX XMMUYECKUX OINBITOB IO IMOJYYEHHUIO W COOMpPaHHUIO Ta3000pa3HbIX BEUIECTB (BOAOpOa
KHCIJIOPO/1a), MPUTOTOBJIEHUIO PACTBOPOB C OINpPEIeIEHHON MAacCOBOM J1071ell paCTBOPEHHOTO BEIECTBA, MJIAHUPOBATH U MPOBOJUTh XUMHUECKUE SKCIIEPUMEHTH]
10 pacro3HaBaHUIO PaCTBOPOB IIENOUEH U KUCIOT C MOMOIIBI0 HHANKATOPOB (JaKkMyc, heHosI(pTanenH, METUIOPAHXK U IPYTHUE).

TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoandecTBo yacoB

Ne HaumenoBanue pa3aeioB M TeM NPOrpaMMBbI K I1 3HeKTpOHHHe (umprBble)
OHTPOJIbHBIE AKTHYECKHE

n/n p porp Bcero p p 06pa30BaTe.TII>HI>Ie pecypchl

padoThI padoThI

Pazgea 1. IlepBoHayajibHbIe XMMHUYECKHE MOHATHS

1.1 Xpvus — BakHad 0071aCTh €CTECTBOSHARHA 5 0 2 https://m.edsoo.ru/A3R9T4T6X

H!;aKTquCKOﬁ ACATCIIbHOCTH 4YCJIOBCKA



https://m.edsoo.ru/A3R9T4T6X

1.2 BernecTBa 1 XMUMUYECKHE PeaKIMU 15 1.5 0 https://m.eds00.ru/JOM9VEVED
HToro nmo pazneny 20

Pa3znen 2. BaxxHeiinue npeacTaBuTe/ il HEOPraHUNYeCKUX BellecTB

2.1 Boznayx. Kucnopoa. [Tonsitue 06 okcumax 6 0 1 https://m.edso00.1u/Q5A8KSWRY
2.2 Bomopos. [ToHaTHE 0 KHCITIOTaX U COJISIX 8 0 1 https://m.edsoo.ru/C4H8K6TEE
2.3 Boga. PactBopsl. [ToHsiTHe 06 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/F1X701B0Q
2.4 | OcHOBHbIE KJIACChl HEOPraHMYECKUX COCTUHEHHM 11 1 1 https://m.edsoo.ru/L3F4R7GOT
HToro no pazneny 30

Paznen 3. [llepuoanueckuii 3axon u [lepuoaunyeckas cucrema xumudecknx 1emMeHToB [[. U. MenaeneeBa. CtpoeHue aToMmoB. XUMUYeCKAasi CBSA3b.

OKHCINTEIHLHO-BOCCTAHOBUTEILHbBIE PC€AKIHHU

[Tepuoanueckuii 3akoH u [leprnoanueckas cuctema

3.1 xuMmudeckux 3nemeHToB [1. . Menaeneena. 7 0 0 https://m.eds00.ru/CIT11K8POM
Ctpoenue aToma

32 | NMMIMECKas CBsb. OKHCIHTETbHO- g 2 0 https:/m.edsoo.r/WSCOT2ETK
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Hroro no pazgeny 15

PezepBHOE Bpemst 3 0 0 https://m.edsoo.ru/A3F7K3G1G

OBUIEE KOJIMYECTBO YACOB I10 68 5.5 6

MMPOI'PAMME )

MNOYPOYHOE IIJTIAHUPOBAHHUE 8 KJIACC
KosnuecTBo yacos
Ne KounTpoas Hara DJIeKTPOHHBbIE HU(PPOBHIE
n Tema ypoka Beero HEIC HpakTuaeckue | .o yopyg 00pa3oBaTelIbHbIE pecypchbl
padoThI
padoThbI

1 [Ipeamer xumun. Ponp XMMUM B )KU3HH YEJIOBEKA. 1 0 0 01.09.2026 https://m.edsoo.ruw/ JAC2VEMOV
Tena u BemecTsa

2 ITonsTHE 0 METOAAX MO3HAHUSA B XUMUU 1 0 0 03.09.2026 | https://m.edsoo.ru/P1O8ASC6T
IIpakTuyeckast padora Ne 1 «IlpaBuiia pa6oThI 08.09.2026

3 B J1a00opaTopuu 1 NPUEMbI 00pPaLLIEHUS C 1 0 1 https://m.eds00.ru/OSG3EOD8Y
J1a00pPaTOPHBIM 000PYA0BAHHEM»

4 qI/ICTLIVe BemecTBa u cMecu. CriocoObI pasieneHus 1 0 0 10.09.2026 https://m.edsoo.rw/X1A2E3MSR
cMmecei

5 IIpakTyeckas padora Ne 2 «Pa3ns.11enne cMecei 1 0 1 15.09.2026 https:/m.edsoo.rw/REW6Z8FIX
(Ha NpuMepe 0OYNCTKH NMOBAPEHHO COJIN)»



https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G
https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X

6 ATOMBI ¥ MOJIEKYJIBI 0 0 17.09.2026 | https://m.edsoo.ru/J7R1IO8HI1L

7 XUMHUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI) 0 0 22.09.2026 https://m.edsoo r/W3U606DTW
XUMHYECKHUX DIIEMEHTOB

8 [IpocThie U CIOKHBIE BEIIECTBA 0 0 24.09.2026 | https://m.edsoo.ru/H2ZWT7WEP3A

9 ATOMHO-MOJIEKYJISIPHOE YICHHE 0 0 29.09.2026 | https:/m.edsoo.ru/EODILSNIN
3aK0H MOCTOSHCTBA COCTaBa BEIECTB. XUMHUUYECKas 01.10.2026

10 dbopmyna. BareHTHOCTh aTOMOB XUMHUYECKHUX 0 0 https://m.edsoo.ru/I3Y2G1R4C
9JIEMEHTOB

1 OTtHocuTenbHas atoMHast Macca. OTHOCHUTEILHAS 0 0 06.10.2026 hitos://m.edsoo.r/FON3SOAOL
MOJICKYJISIpHAsI Macca !

12 MaccoBast 10JIs1 XUMHUYECKOT0 dJIEMEHTA B 0 0 08.10.2026 https-//m.edsoorw/J6AOWAP 1
COEIUHEHUU

13 KonunyecTBo BemnecTBa. Mosib. MosisipHast Macca 0 0 13.10.2026 | https://m.edsoo.ru/C2J5K415X
duznyeckue 1 XUMHUYECKHE SIBICHUI. XUMHUYeCcKas 15.10.2026

14 | peakus. Tect mo Teme: "Bemecra u 0.5 0 https://m.edso0.ru/S2R3H7N6C
XHMHYeCKHe peakuun''.

15 HpI/IBHaE(I/I Y YCJIOBUA MPOTEKAHUSI XUMUYECKHUX 0 0 20.10.2026 https://m.edsoo.rw/Z3F4ASK60
peaKIuit

16 3aKOH COXpaHEHUs1 MaCcChl BEUIECTB. XUMUYECKHE 0 0 22.10.2026 hitbs://m.edsoo.r/PTVRASZ3D
ypaBHEHUS https:/

17 BreramcneHns KoamdecTBa, MacChl vBemeCTBa o 0 0 05.11.2026 https:/m.edsoo. rw/WISSY 7727
YpaBHEHUSIM XUMHUYCCKHUX PEAKIIUN AUDS-/N.CASO0.IW A Zo0 L T £L4

18 Knaccudukanmss XuMHUYECKUX peaKIui 0 0 10.11.2026 https:/m.edsoo rw/KOP1LAR 1 W
(coennHeHus, pa3I0KEeHHs, 3aMelIeHUsl, 0OMEHA)

19 M. B. JJomoHOCOB — y‘IGHHH-BHHHKH?HGHHCT. 0 0 12.11.2026 https:/m.edsoo.rW/C2T2E6W6V
O000111eHIE U CUCTEMATH3AIIUS 3HAHUH

20 KonTpoabnas padora Nel mo teme «Bemecrsa u 1 0 17.11.2026 https:/m.edsoo rw/DEEIO4EIH
XHMHYECKHEe pPeaKIun»

1 Bo3nyx — cmechk razoB. CoctaB Bo3ayxa. 0 0 19.11.2026 https://m.cdsoo.r/MEATYOWTS
Kucnopon — sneMeHT u mpoctoe BeniectBo. O30H
Pu3nyecKre 1 XUMHYECKHE CBOMCTBA KHCIOPOJA 24.11.2026

22 (peakuuu okucienus, ropeaue). [loustue 06 0 0 https://m.edsoo.ru/O0Q4H1UST
OKCHIaX

23 Crioco6bl TTosTy4eHus1 KUCIIOpoa B J1abopaTopuu u 0 0 26.11.2026 https:/m.edsoo.rw/FSO2D2X3H
POMBINICHHOCTH. [IpuMEeHeHne KUCIopoia

24 TemnnoBoii 3pPekT XUMHUIECKON peaKIuy, TOHATHE 0 0 01.12.2026 hitos: | Z6HAGIDIW

O e A RO Y PaBHeHn, oo



https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W

OHAOTCPMHUUCCKUX PCAKIHAX

TomnmBo (He(Th, yrojib U MeTaH). 3arpsi3HeHNe

03.12.2026

25 BO3JIyXa, CTIOCOBI Ero NPEOTBPAILICHNS https://m.edsoo.ru/Y2Y4M4H1B
IIpakTyeckas padora Ne 3 no Tteme 08.12.2026

26 «IlosydyeHue u coOMpaHue KHCI0POIA, H3yUYeHHe https://m.edso00.ru/J2X0TOAOD
€ro CBOiCTB»

27 Egigg:;iI;eagi\;zgoienpocme BEIIECTBO. 10.12.2026 https://m.edsoo.ru/ISD2BSD7A

8 Ou3nYECKre U XMMUYECKUE CBOMCTBA BOJIOPOIA. 15.12.2026 https://m.edsoo.r/O0ATR TW60
[Ipumenenue BoJOpoaa

29 [ToHsiITHE O KUCIOTAX U COJIAX 17.12.2026 | https://m.edsoo.ru/N711U1E4J

30 Crioco0bl OJTYYeHHST BOJAOPOIa B JTAOOpaTOPHUH 22.12.2026 | https://m.edsoo.ru/F4W6USQ50Q
IMpakTnyeckas padora Ne 4 mo reme 24.12.2026

31 «Ilonyyenue u codonpaHue BOI0OpPoaa, U3yUeHHE https://m.edsoo.ru/ASD2B6027Z
€ro cBOiicTBY»

32 Mousipabiii 00bEM ra3oB. 3aK0H ABOTaIpo 29.12.2026 | https:/m.edsoo.ru/W4Y1W4W8C
Brruncienus o0béMa, KOJIMYECTBA BEIISCTBA ra3a 12.01.2027

33 0 €T0 MU3BECTHOMY KOJHMYECTBY BEIIECTBA WIIH https://m.edsoo0.ru/LOW2K9QS8I
00BEMY
Boruncnenus 00bEMOB ra3oB 0 ypaBHEHUIO 14.01.2027

34 | peakiuu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHUH https://m.edsoo.ru/M7G2D2E3H
ra3oB

35 PuznyuecKkre 1 XUMUIECKHE CBOMCTBA BOJIBI 19.01.2027 | https://m.edsoo.ru/F3SSH7HOU

36 CocraB ocHoBanuil. [lonsitue 00 HHAUKATOpaX 21.01.2027 | https://m.edsoo.ru/I9OM1C5U8J
Bopa kxak pactBopurens. HacblieHHble 1 26.01.2027

37 HEHACHIIIICHHBIC PacTBOPHI. MaccoBas 10 https://m.edso00.ru/S7ZO0N3W2D
BEIIECTBA B PACTBOPE
IIpakTyeckas padora Ne 5 nmo Tteme 28.01.2027

38 «IIpuroroBjieHne pacCTBOPOB ¢ onpeaeJEéHHOM https://m.edsoo.ru/LOV7U616H
MAaCCOBOIi 10J1eil pACTBOPEHHOI0 BelleCTBa»

39 Konrponsnas padora Ne2 no teme «Kucnopon. 02.02.2027 https:/m.edsoo.ru/Y 3C8CICSZ
Bonopoa. Boga»

40 Oxkcuapl: cocTas, KJIaccuUKaIus, HOMEHKIATypa 04.02.2027 | https://m.edsoo.ru/DIA6N2BI9L

41 [TonydyeHne u XuMHU4YeCKUe CBOMCTBA KUCIOTHBIX, 09.02.2027 https://m.edsoorw/E3USHI WSV
OCHOBHBIX ¥ aM()OTEPHBIX OKCHUJIOB
OcHoOBaHUSA: cOCTaB, KJIaCCH(PUKAIIHSI, 11.02.2027

Atns./m.cdseo a/COZOEONSEY

LMA.ual Yoo



https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V

43 [TonyuyeHue u XMMHUYECKUE CBOMCTBA OCHOBAaHUM 0 0 16.02.2027 | https://m.edso0.ru/W5V2Q8K1E
44 Kucnotsl: coctaB, KiraccuduKanys, HOMEHKIATypa 0 0 18.02.2027 | https://m.edsoo.ru/F4P2A0C3V
45 [TonyueHne U XUMHUYECKHUE CBOMCTBA KHCIIOT 0 0 20.02.2027 | https://m.edsoo.ru/BSC1L3L6M
46 Conu (cpennue): HOMEHKIIATypa, CIoCcoObI 0 0 25.02.2027 https-/m.edsoo.rw/JAB9OSELX
MOJTyYeHUsl, XUMUYIECKUE CBOMCTBA
IIpakTyeckas padora Ne 6. Pemenune 02.03.2027
47 JNCIEPHUMEHTATBHBIX 3™ 10 TEME 0 1 https://m.edsoo.ru/E9X4K8F7W
«OCcHOBHBIE KJIACCHI HEOPTAaHHYECKHX
COeIMHEeHUI»
48 I'enernueckas cBsI3b MEKIY IfﬂaccaMI/I 0 0 04.03.2027 https://m.edsoo.rw/HOUSD6AOC
HEOPTaHMYECKUX COSIMHEHHIMA
49 O000111eHIE U CUCTEMATH3aLIU 3HAHUI 0 0 09.03.2027 | https://m.edsoo0.ru/Q6GINSL4B
50 KonTpoasnas padora Ne3 mo teme "QﬁHOBHLIe 1 0 11.03.2027 https://m.edsoo.rw/W6J7LSISP
KJIACChI HEOPraHMYECKUX COeTHHEeHMIt
[TepBble MOMBITKH KJIACCH(PHUKAIINNA XUMUIECKUX 16.03.2027
51 anemeHTOB. [IoHsTHE O TpymNIIax CXOAHBIX 0 0 https://m.edsoo.ru/R4S7TM4MOION
AJIEMEHTOB
57 [lepuonnueckuii 3akon u [lepuonanueckas cucrema 0 0 18.03.2027 https:/m.edsoo.rw/A1BIFOV6C
xUMHU4YecKuXx djieMeHToB JI. M. Menaeneena
53 [Tepuoapl, TpyNIIBI, TOATPYIIITHI 0 0 23.03.2027 | https://m.edsoo.ru/W30O116R2U
54 Crtpoenue atomoB. CocTaB aTOMHBIX SJIEP. 0 0 25.03.2027 https:/m.edsoo.rw/C90907Z3C
N3oTomnsl
CtpoeHue 31eKTPOHHBIX 000JI0YeK aTOMOB 06.04.2027
55 anemenToB llepuoauyeckoit cuctemsr /. U. 0 0 https://m.edsoo.ru/O0F6YSC8B
MenneneeBa
XapakTepucTUKa XUMHUECKOT0 3JIEMEHTA 10 €Tr0 08.04.2027
56 nonoxkeHuto B [lepmomuueckoii cucteme /1. 1. 0 0 https://m.eds00.ru/A9C319Z5W
Menneneena
3nauenue [lepnoanyeckoro 3akoHa 1Jisi pa3BUTHS 13.04.2027
57 | nayku u npaktuku. [I. U. MenneneeB — yu€Hblii, 0 0 https://m.edsoo.ru/K3S31400V
neAaror U rpakJJaHuH
Pe3epBHblil ypok. O0001IeHUE U 15.04.2027
58 cucremMaTusanus 3HaHuii / Beepoccuiickast 1 0 https://m.eds0o0.ru/BOVII4AW6A
npoBepoYHasi padbora
Koutpoabnas padora Ned no reme «CtpoeHue 20.04.2027
59 aroma. XumMu4eckasi cBsi3b» / Beepoccuiickas 1 0 https://m.edsoo.ru/L21.4K005Q

LRORCROULALDA0OL]



https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

60 DNEKTPOOTPULATEIBHOCTh AaTOMOB XUMHYECKHUX 1 0 0 22.04.2027 hiths://m.edsoo.r/S6RIOIXOB
3JIEMCHTOB https://m.edso0.1u/SO0RsV2ZA98
61 HMonnas xumudeckas CBsI3b 1 0 0 27.04.2027 | https://m.eds00.ru/R201T61.4S
62 KoBasieHTHast mosisipHasi XMMHYECKasi CBSI3b 1 0 0 29.04.2027 | https://m.edsoo.ru/GON4H4J6F
63 KoBasneHTHas HEMoJIsIpHasi XUMUYECKas CBSI3b 1 0 0 04.05.2027 | https://m.edsoo0.ru/R5Q417S5K
64 CreneHb OKUCIICHHS 1 0 0 06.05.2027 | https://m.eds00.1ru/S8U90O0D4B
65 OKHCIIMTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH 1 0 0 11.05.2027 | https://m.edsoo0.rt/KOW2Q5Y1C
66 OKucCauTEI U BOCCTAHOBUTEIIU 1 0 0 13.05.2027 | https://m.edsoo0.ru/M3D0OP4C9Y
67 O000111eHIE U CUCTEMATH3ALU 3HAHUI 10 TEME | 0 0 18.05.2027 httos://m.edsoo.r/S?RASSMTN
«Ctpoenne aroma. XUMUYECKas CBSA3h)
63 O06o00meHne u cucTeMaTu3anus 3HaHui «Kiacchbr 1 0 0 20.05.2027 https:/m.edsoorw/SIR1B1L60
HEOPraHWYECKUX BELIESCTBY. 25.05.2027
OBLIEE KOJIMYECTBO YACOB 11O 68 55 6
IMPOI'PAMME
IMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBbBI 8 KUIIACC
Kon
NpoBepsieMoro IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJabTara
1 [To Teme: «IlepBoHaYaTbHBIC XHMHUYCCKHAC TTOHITHSDY
PacKpBIBaTh CMBICIT OCHOBHBIX XMMHUYECKHUX TIOHATHN: aTOM, MOJIEKYJIa, XAMHUYECKHIA 3JIEMEHT, IPOCTOE BEIIECTBO, CII0XKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOIHAs), BaJCHTHOCTh, OTHOCUTENbHAS aTOMHAs U MOJIEKYJISpHas Macca, KOJUYECTBO BEIIECTBA, MOIIb, MOJI}IpHa}II
1.1 Macca, MaccoBasi JIOJsi XUMHUYIECKOTO JIEMEHTA B COCIMHEHUH, MOJIIPHBIA 00BEM, XUMHUECKAsT PEAKITHS, KIACCU(PUKALIUS PEAKIIHA: PEAKITHH
COCIMHCHMS, PEAKIINN PA3IIOKCHUS, PEAKIIUU 3aMEIICHUS, PEakKIIni OOMEHa, 9K30- M YHJI0TEPMUYCCKHE PEAKINH, TETUIOBOK (D (PEKT peakium,
pacTBOp, MaccoBas J0JIsl BelIecTBa (IPOIICHTHASI KOHIICHTPAIHS) B PACTBOPE
1.2 WJUTFOCTPHPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECCKUX MOHITHI M PUMEHSTh 3TH ITOHSATHS IIPU ONKMCAHUH BEIICCTB U UX MPEBpalCHUI
1.3 MCITI0JIH30BaTh XMMUYCCKYIO CHUMBOJIMKY JUISI COCTABJICHHS ()OPMYJI BEIIECTB M YPAaBHCHHH XUMHUYCSCKHX PCaKIIUM
1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUs MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUEHHs, 3aK0OHa ABOTaJipo
1.5 ONPEJICSATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHCHMSIX
1.6 KJIACCU(PHUITMPOBATh XUMHUYECKHE PEAKITHH (IO YMCIY U COCTABY YYACTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TEINIOBOMY (P deKTy)
1.7 BBIYHMCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB
1.8 BBIYHMCJISITh MACCOBYIO JIOJTI XMMHUYECKOTO JIEMEHTA 10 (hopMyJie COSTMHECHHUS,
1.9 BBIYUCIIATh MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE
1.10 MIPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI TIO3HAHMSI — HAOIIOJCHUE, I3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN M MBICJICHHBIN)
= T D T



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

2.1 PAaCKPLIBATb CMBICJI OCHOBHBIX XMMHWYCCKHUX TOHSTH: OKCHJ, KMCJIOTa, OCHOBAHHUE, COJIb i

2.2 OTIpeIeNATh MPUHAICKHOCTD BEUIECTB K ONMpeAeIEHHOMY KJIacCcy COSAMHEeHUI 1o Gpopmyaam I

23 KJIaCCU(UITMPOBATH HEOPTAaHUYECKUE BEIIECTBA I

24 XapaKTepu30BaTh (oanmvBaTL) o0lre XUMHYECKHE CBOICTBa BEIECTB  PA3IHYHbIX KIACCOB, MOATBEPXKJAA OMHMCAHHE anMepaMnl
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOUIUX XUMUUYECKUX PEaKIIU

25 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHUECKUX MPEBPAIICHUI B

PA3JIMYHBIX YCIIOBHUAX

COOTBETCTBUU C UHCTPYKIHSIMHU TIO BBITTOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOTYYSHHIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
2.6 (BomopoJila M KHCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpEAeIEHHOM MacCOBOM [OJIEM pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH
MPOBOJAUTH XUMUYECKHE OKCIEPUMEHTHI [0 PACIO3HABAHMIO PACTBOPOB IIENOYeH W KHUCIOT C TMOMOIIBI0 HHAWKATOPOB (JIAKMYC,
deHondTanenH, METHIOPAHK U IPYTHE)

cJIeIoBaTh MpaBUiIaM MOJIb30BaHUS XMMHUUYECKOI MOCy10H U J1abopaTOPHBIM 000PYOBAaHUEM, a TAKXKe MpaBUiIaM OOpalleHus C BEIIeCTBAMU :I

2.7 MIPOBOAUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakIMKU

3 [To teme: «Ilepuoanueckuit 3akon u lleproauyeckas cucrema xumudeckux sneMeHToB Jl. . MennaeneeBa. CtpoeHue aToMOB. XuMu4eckasiy
cBs13b. OKHUCIIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUN»
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUH: SIPO aTroma, SJIEKTPOHHBIN CJIOH aToma, aToMHas OpOHTalb, paauyc aTroMma,

3.1 XMMHYECKAsI CBSA3b, MOJISIPHAS W HEMOJSpPHAs KOBAJEHTHAS CBA3b, AJIEKTPOOTPULATEIBLHOCTh, HOHHAS CBA3b, MOH, KATHOH, aHUOH, CTENEHH
OKHUCJICHUS

3.2 KJIACCU(PHUITMPOBATh XUMHUUYECKHE DJIEMEHTHI

33 OTHMCBHIBAaTh U XapaKTepu3oBaTh TaOnuuHyto Gopmy llepromnyeckoil CHCTEMBI XMMHYECKUX AJIEMEHTOB: paziinyaTh TMOHSATUS «FJ'IaBHaﬂI
noarpynna (Arpynmna)» u «nobounas noarpynna (brpymma)y, «Mmanbsie» 1 «00IbIINE» MEPUOIBI

3.4 packpsiBaTh cmbici llepuoandeckoro 3axona /.M. Menneneesa: NEMOHCTpUpPOBATH NOHMMAHHUE IMEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB

XHUMHUYCCKUX 3JICMCHTOB OT UX ITOJIOXKCHHUA B HCpHOHH‘IGCKOﬁ CHUCTCMCEC

COOTHOCUTH OO0O3Ha4YeHHUsl, KOTOphIe uMeTcs B Tabnune «llepuogmueckas cuctema xumuuyeckux sieMmeHtoB .M. MenpaeneeBa» ;l
3.5 YHUCIIOBBIMM XapaKTEPUCTUKAMH CTPOCHHMSI aTOMOB XUMHYECKHX OJEMEHTOB (COCTaB W 3apsl sAapa, oOIllee YHUCIO 3JIEKTPOHOB
pacnpeeneHue ux Mo 3JIEKTPOHHBIM CIIOSIM)

3.6 OTIPECIISATh CTETICHh OKUCIICHHSI DJIEMEHTOB B OMHAPHBIX COSIMHECHHSIX

3.7 ONpEIETSATh BUJI XUMUYECKOHN CBsI3M (KOBAJICHTHAsI M HIOHHAsI) B HEOPTAHUUECKUX COCTUHEHUSX

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA 8 KJIACC

Kon ITpoBepsieMblii 3JIEMEHT COJAEPKAHUS

1 ITepBoHavYaJIbHBIE XUMUYECKUE TTOHSATHSI

[Ipenmer xumuu. Ponb XuMuM B JKHM3HM 4YelloBeKa. XUMHS B cucrteMe Hayk. Tema u BemectBa. dusnueckue CBOMCTBa BELIECTB. ArperaTHOE
COCTOSIHME BELIECTB

1.1

1.2 ITonsiTHe 0 MeTOAAX MO3HAHUS B XUMUM. UHCThIE BEIIECTBA U CMECH. Crioco05b1 pasaciICHUs cMmecent




1.3 ATOMEI 1 MOJICKYJIBI. Xumudeckue 3jeMeHThl. CHMBOJIBI XUMHUYSCKHX DJIEMCHTOB. HpOCTBIe 1 CJIOXKHBIC BCIICCTBA. ATOMHO-MOJ’ICKyJ’IﬂpHO@ YUYCHHUC i

14 XuMuueckas (bopMyJIa. BanenTHOCTE aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTENLHAA aTOMHAas Macca.
) OTHOCHUTEILHAS MOJICKYJIIpHAas Macca. MaccoBas J0JI1 XUMHYCCKOTO 3JICMCHTA B COCAMHCHUN

KommnuectBo BemectBa. Monbs. MonsipHas macca. B3auMoCBsI3b KOJMYECTBA, MACChl U YHCIIA CTPYKTYPHBIX €IMHHUI] BellecTBa. Pacu€Tel mo (bopMynaMl

1.5 .
XUMHWYCCKHUX COCAMHCHHNHN

dusznyeckue M XUMHYECKHE SBIICHHSI. XUMUUYECKas p€akuusa u eé IIPpHU3HAKU. 3aKkoH COXpaHCHUA MaCChl BEIICCTB. XumMmudeckue YpaBHCHHUA.

1.6 .
Knaccudukanus XuMHYECKUX peakiui (COSTMHECHHMSI, PA3JI0KECHIsI, 3aMEIIeHUs, OOMEeHa)

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C MpaBuiamMu paboThl B Ja0opaTopuu M mpuéMamMu oOpaleHus ¢ J1adopaTopHbIM
000pyI0BaHUEM, U3YYEHUE M ONMUCaHWe (U3MYECKUX CBOMCTB OOpPA3IOB HEOPraHMYECKUX BEIIECTB, HaOMIoAeHUE (u3nUecKuX (TUIaBJICHUE BOCKA,
TasHUE JIbJia, PACTUpPAHME caxapa B CTYIIKE, KAIIEHUE U KOHJEHCAIUs BOJbl) U XMMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHHE MEAHOM IPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOM) sIBJICHUI, HaOJIOJeHHE M OINMCAaHUE MPHU3HAKOB IMPOTEKAaHHsS XUMHUYECKHX peakuuil (pas3iokeHHe caxapa,
B3aUMO/ICHICTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusi, pasnoxenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3aUMOJCHCTBUE jKeJle3a C pacTBOPO
commu meau(Il), n3yuenne cmocoOOB pasneneHusi cMeceil (C MOMOIBI0 MarHuTa, (UIBTPOBAHHUE, BBINIAPUBAHUE, NUCTWUISAIUSA, XpomaTtorpadus),
NPOBEICHUE OYUCTKH NOBAPEHHOM COJIM, HAOJIOJICHUE U ONMCaHHUE Pe3yJIbTATOB MPOBEJCHUS OIBITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacCCHl,
CO3JIaHUE MOJIeNIeH MOJICKYJI (ITapOCTEP KHEBBIX )

1.7

2 Baxneine npeacTaBuTEIM HEOPraHMUIECKUX BEIIECTB

Boznyx — cmech razoB. Cocta Bo3nyxa. Kuciaopon — anemeHT u nmpoctoe BeniecTBo. Haxoxaenue kucioposaa B npupoze, Gusnueckue U XMMHUECKHe
2.1 cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciaopoaa. CriocoObl MoTydeHus: KUCIopo/a B 1abopaTOpHH U MpOMBIIITIeHHOCTH. KpyroBopoT
Kucnopoaa B npupose. O30H — aoTponHas MoaAU(UKALMS KHCI0POaa

TennoBoii 3¢ hekT XUMUIECKOH peakIy, TePMOXUMHUYECKUE YPaBHEHUS, 9K30- U DHJIOTEPMUYECKHE peakuu. TOIINBO: yroiib U MeTaH. 3arps3HeHne

2.2
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOs
23 Bonopon — anemeHT 1 npocroe BemiecTBo. Haxoxaenue Bogoposaa B npupoje, pu3ndeckue 1 XMMUYeCKUe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MOTyYeHHsl,
) Kucinorsl u conu
2.4 Mounsipablii 00BEM ra3oB. PacuéThl Mo XUMUYECKUM YPaBHEHUSM

dusnyeckue cBoicTBa BoAbl. Bonma kak pactBoputenb. PacTBophl. HacklllieHHBIE M HEHACHIIEHHBIE PacTBOPBL. PacTBOPUMOCTH BEIECTB B BOJE.
2.5 MaccoBast 107151 BeliecTBa B pacTBope. XUMHUYeCKue cBOMCTBa BoAbl. OcHoBaHMs. Posib pacTBOpOB B mpHpoJie U B KU3HU yernoBeka. KpyroBopoT
BOJIbI B IpUpOJE. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M 04MCTKA IPUPOAHBIX BOJ

26 Knaccudukanus neopranumdecknx coeauHenuil. Oxcuabl. Knaccudukaius okcHIoB: coiieoOpasyroiire (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHBIC) mI
HecosieoOpazytonme. Homenknatypa okcuoB. @u3nyeckre 1 XUMHUYECKHE CBOMCTBA OKCHAOB. [lomyueHne okcuioB

27 OcHoBanus. Knaccudukanus OCHOvBaHI/If/'IZ IENOYM U HEPACTBOpUMBbIE OCHOBaHMs. HomeHknarypa ocHoBaHMil. PU3NYECKUE U XUMUYECKHE CBoﬁCTBaI
ocHoBaHuil. [loyyeHrne OCHOBaHUM

o Kucnotel. Knaccudukanus kucmor. Homenkmarypa kucior. Ou3MYecKHe M XUMHUYECKHE CBOMCTBAa KUCIOT. Psanm aktuBHOcTH MetamuioB H.H.

bekerosa. IlonydueHue KMCIOT

2.9 Conu. Homenkiarypa coneit. @u3ndeckue 1 XMMUYECKHe CBOMCTBa coseil. [Tomyuenue coeit

2.10 | I'enernyeckas CBsi3b MEXK]y KJaCCaMU HEOPTraHUYECKUX COCIMHEHUI

XHUMHUYECKUM SKCHCPUMCHT: KAaUCCTBCHHOC OIIPCACICHUC COACPIKAHUA KHUCIOPOJa B BO3AYXC, INOJIYUYCHHUC, CO6I/IpaHI/Ie, pacno3HaBaHnC U H3YUCHUC
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O3HaKOMJICHHE ¢ 00pa3llaMu OKCHIOB U OMHCAHHUE WX CBOWCTB, MOJy4YeHHE, COOMpaHUe, PACIIO3HABAHNE U U3YYEHHE CBOMCTB BOAOpOAa (FOpEHHE),
B3auMojieiicTBue Boaopoaa ¢ okcuaoM meau(ll) (Bo3aMokHO HCTONB30BaHUE BUACOMATEPUATIOB), HAOMIOACHUE OOPA3IOB BEIIECTB KOJIMYECTBOM |

v

MOJIb, UCCJIEIOBAaHNE OCOOCHHOCTEH PacTBOPEHHUS BEILECTB C PA3IUYHON PaCTBOPHUMOCTHIO, IPUTOTOBIEHUE PACTBOPOB C OMpEneIEHHONH MacCOBO
JIOJIC PacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C METAZIaMH (HaTpUeM W KajbliueM) (BO3MOXHO HCIIOJIh30BAaHHE BHICOMATEPHAIIOB),
oTmpefieNieHue PacTBOPOB KHUCIOT U IIEIOYEH C MOMOIIBI0 WHAMKATOPOB, MCCIEAOBaHUE OOPA3I[0B HEOPTaHMUYECKUX BEIECTB PA3IUYHBIX KJIIACCOB,
HaOJII0ZICHUE U3MEHEHMSI OKPACKH MHIUKATOPOB B PAcTBOpAx KUCIOT U IENI0Yel, n3ydeHnue B3anmojenctus okcuaa meau(ll) ¢ pacrtBopom cepHoit
KHUCJIOTBI, KUCJIOT C MeETa/llaMM, pEaKUUi HEWTpalu3aluy, MOJIYyYEHHE HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METailla JPYTuM H3
pacTBOpa COJIH, pEUICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeilmme Kiracchl HeOPraHWYECKUX COSTMHCHUIN

[Tepuonnueckuii 3akon u [lepuonnueckas cucrtema xumudeckux sneMenToB .M. Menneneesa. Ctpoenue aToMoB. XMMHYECKas CBSI3b.
OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI

3.1

[TepBbie MOMBITKU KJIacCU(UKAIIMA XUMUYECKUX 31eMEeHTOB. [[oHsATHE 0 rpynmax CXOAHBIX AJIEMEHTOB (IIEIOUHbIE U IIEeJI0YHO3eMeNbHbIE METaIbL,
raJIOTeHbl, ”HEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yr0T aM(OTEPHBIC OKCHUIBI U THIPOKCH/IBI

3.2

[Tepuonuueckuii 3akoH. Ilepuonuueckas cuctema xumuueckux siaementoB (.M. MenneneeBa. KopoTkonepuoaHass ¥ AJTUHHONEPUOIHAS (OPMBI
ITepuoanueckoit cuctembl xuMuueckux annemeHToB [[.M. MenneneeBa. Ilepuoasl u rpynmnel. @U3NUECKUd CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB
Nepuoa U rpynibl DJIEMEHTa

3.3

Crpoenne atromoB. CoctaB aTOMHBIX sijiep. M3oTonsl. DnekTponbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEeK aTOMOB MEpBbIX 20 XMMHYECKUX 3J1eMeHTOB|
[lepnonnueckoin cucremsl [I.JMI. MenneneeBa. XapakTepuCTHKa XMMHUYECKOTO 3JIEMEHTa NO €ro noisiokeHuto B llepumogmueckoit cucreme JI.U.
Meneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMs pajuyca aTOMOB XMMMUYECKUX 3JIEMEHTOB, METANIMYECKMX M HEMETAJUIMYECKUX CBOWCTB IO IPYIIAM U IEPUOJAM.
3nauenue llepuoanueckoro 3akoHa u Ilepuognueckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB JJsl pa3BUTHS Hayku M npaktuku. [[.J. Mennenee —
YYEHBIN U IPAXKIAHUH

3.5

Xumudeckas cBsa3b. KoBaneHTHas (HOHﬂpHaH u HCHOJ'IHpHaH) CBA3b. BHeKTpOOTpI/II_IaTeHBHOCTB XUMHYECKHUX 3J1eMEHTOB. OHHAas CBS3b

3.6

Crenedb okuciaeHus. OKHCIUTEITFHOBOCCTAHOBUTEILHBIE pEaKIuu. Hpoueccm OKHCJICHHS ¥ BOCCTAaHOBJICHHI. OKHUCIIMTENIM 1 BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH IKCIEPUMEHT: M3y4YeHHE 00pa3IOoB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCHIA IIMHKA C PACTBOPAMHU KHCIOT Hj
H_IGJIO‘-IGI\/II, MPOBCACHUC OIIBITOB, HWIUIIOCTPUPYIOINHUX HTPHUMEPBI OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (I‘OpCHI/IC, peakuu pPasioKCHUH,
COC/TMHCHMSI)

IMMPOBEPSIEMBIE HA OI'D I1O XUMHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBbBI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Ko . .

I olllae SEMOTO IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHS 0CBOEHHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl
posep OCHOBHOI0 0011ero oOpazoBanusi Ha ocHoBe ®PI'OC

TpeOOBaHMS

1 [IpencraBnenue:

1.

0 II03HABA€MOCTH SBJICHUM npupoabl, MOHUMAHUC OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMUYECKOU HAayKH Kak obnact COBPCMCHHOT'O
1 CCTCCTBO3HAHUs, KOMIIOHCHTA O6H.ICI7I KYJbTYPbI U HpaKTquCKOP’I ACATCIIBHOCTH YCJIOBCKA B YCJIOBUAX COBPECMEHHOTO O6H.[CCTB8.; ITIOHMMAaHHC
MCCTa XMMHUU CpCau APYTUX €CTCCTBCHHBIX HAYK

. N
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XUMHUYCCKHUX peaxunﬁ; YMCHHC MCIIOJb30BATh MOACIN AJIA 00BSICHEHHS CTPOCHHA aTOMOB U MOJICKYJI i

1.3

0 cepax mpodeccHOHANBFHON NESTENBHOCTH, CBA3AHHBIX C XMUMHEW U COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMU Ha JTOCTHKEHUS
XUMHUYECKON HAYKH, YTO MO3BOJIUT OOYUYAIONIUMCSI pacCMaTPUBAaTh XUMUIO Kak cepy cBoeil Oymymieil mpodeccHoHaANbHON AeITeThHOCTH
cenaTh OCO3HAHHBIN BHIOOP XMMHUH KaK MPO(GUIBLHOTO MpeIMeTa Mpu Mepexo/ie Ha YPOBEHb CPeIHEro o0Iero oopa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XUMHUYECKIUX 3HAHUHN U YMCHHUC NPUMCHATb CUCTEMY XUMHUYICCKHX 3HaHPII>i, KOTOpas BKJIHOYACT: I

2.1

BAOKHEHIINE XMUMHYECKHE NOHATHA: XMMHUYECKHHA 3JIEMEHT, aTOM, MOJIEKyJa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEUIECTBO, OJHOPOIHAs
HEOJIHOPO/IHASI CMECh, OTHOCUTEJIbHBIE aTOMHAs M MOJICKYJISIpHAs MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAaHME, COJb (CpelHss), XMMHYECKas peaklus, pPEeaklUd COSAMHEHUS, PeaKUUH pasjoXKeHHs, PEeaKlIHUd 3aMeIICHus,
peakiu oOMEHa, TerioBOW 3(deKkT peakum, dK30- U IHAOTCPMHUYECKUE DPEaAKIMH, PACTBOP, MAccoBas JOJS XWMHUYECKOTO 3JIEMEHTa
COEJIMHEHUH, MaccoBasi JIOJIsl M MPOILICHTHAs KOHIIEHTPAllKs BEIIECTBAa B pacTBOPE, SAPO aToMa, 3JIEKTPOHHBIN CJION aroMa, aToMHas OpOuTallb,
paauyc aroMa, BaJ€HTHOCTb, CTEIIEHb OKHMCIICHUS, XUMUYECKAs CBA3b, AIEKTPOOTPULATENBHOCTD, MTOJISIPHAS] U HETIOJISIPHAS. KOBAJICHTHAsS CBS3b,
MOHHAs CBsI3b, METAJUIMYECKAsl CBSI3b, KpPUCTAJUIMUECKas peuérka (aToMHas, MOHHAs, MeTaJUIMYecKasi, MOJIEKYyJIsipHasi), NOH, KaTHOH, aHHOH,
DIIEKTPOJIUT W HEDIEKTPOJIUT, AIEKTPOIUTHYECKAs JAUCCOLUAIMUS, PEAKIUA HOHHOTO OOMEHA, OKHCIIHUTEIbHO-BOCCTAHOBHUTEBHBIC PEaKIINH,
OKHCITUTENh U BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHHE, HJIEKTPOJIN3, XMMUYECKOE paBHOBECHE, 00paTHMble U HEOOpaTUMbIE PEaKIIUH,
CKOPOCTh XUMHUYECKOM peakiinu, katanuzarop, [1J1K, koppo3usi MeTauioB, CIjIaBbl

2.2

OCHOBOIIOJIATraloIINe 3aKOHbl XWMHH: 3aKOH COXpPAHEHHUs Macchl, nepuoguueckuil 3akoH .M. MennueneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpo

2.3

TCOPHUU XUMHUU: AaTOMHO-MOJICKYJISIpHAsA TCOPUA, TCOPUS SHCKTpOJIHTH‘IGCKOﬁ JUCCOIMHaITn

Brnaagenue ocHOBaMU XMMHUYECKON TPAaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

yMEHHE TPAaBWILHO HCIONb30BaTh H3YyYCHHBIC BEIIECTBA W Marepuajbl (B TOM YKCIE MHHEpPAJbHBIE YJAOOpEHHs, METa/Ulbl U CIUIABHI,
OPOAYKTHl MEpepadOTKU MPUPOAHBIX HCTOYHHKOB YTJIEBOJOPOAOB (YIJisl, MPUPOAHOrO rasza, HedTH) B OBITY, CENBCKOM XO3SICTBE, H

MPOU3BOJACTBE U MOHMMAaHUE 3HAYEHUS KUPOB, OCIKOB, YIIEBOAOB Il OpraHM3Ma YeJOBEKa; YMEHUE MPOTHO3UPOBATH BIUSHUE BEIIECTB fll
XMMHYECKHX MPOIIECCOB HA OPTaHMU3M UYEJIOBEKa U OKPYKAIOIIYIO IPUPOJAHYIO CpPeLy

3.2

YMCHUEC MHTCIPUPOBATE XUMHWYCCKUEC 3HAHUA CO SHAHUAMU JPYTUX yLIe6HBIX npeaMETOB

3.3

HaJIMYUE OmNbITa pabOThl C Pa3IMYHBIMM HMCTOYHUKAMU HH(QOpPMAIMK MO XMMHUU (HAay4yHas U Hay4dHO-TIOMYJIspHasl JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO 0 BCIHICCTBAX, UX IMPCBPALICHUAX U MPAKTUYCCKOM NMPHUMCEHCHUN U YMCHUC HCIIOJIB30BATh ee
JJId PECIICHUA yqe6HO-H03HaBaTeHLHBIX 3aaa4

Brnanenue ocHOBaMHM TOHSATHUWHOTO armapaTta U CHUMBOJMYECKOTO S3bIKA XUMHHU JJIsi COCTaBlieHHs (OpMYJ HEOPTraHUYECKHX BEIIECTB,
ypaBHEHUN XMMHUYECKUX peakluii; ocHoBaMu xuMuueckoil HomeHkIaTypsl (IUPAC u TpuBnanbpHOi)

YMeHnue oObICHATH CBsI3b MOJIOKEHUs dneMeHTa B [lepuoanueckoil cucreMe ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKHUX]
AJIEMEHTOB (COCTaB U 3apsij sjipa, 00lee YUCIO0 JIEKTPOHOB), PACIPEEIIEHUEM IEKTPOHOB 10 SHEPI€TUYECKUM YpPOBHSIM aTOMOB IEPBBIX]
TPEX NEPUOIOB, KaJIHsl U KaJlbLUs

6

HpeI[CTaBJ'IeHI/Ie (6] HepHOﬂHqCCKOﬁ 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX DJIEMEHTOB (pazu/lyc aToMa, BJ'IGKTpOOTpI/ILIaTeJ'IBHOCTI)), IIPOCTBIX
CJIOXKHBIX BCHICCTB OT IIOJIOXKCHHA 3JICMCHTOB B HepnonnquKoﬁ CUCTEMC (B MaJlbIX MEpUoaAax U TJIaBHBIX HOI[I‘pyHHaX) H 3JICKTPOHHOTI'O
CTPOCHHA aTOMaA

7 VYmMmenune KnaCCHQHuHBOBaTL: I



7.1 XUMUYECKUE JIEMEHTBI
7.2 HEOpraHWYECKHE BEIIeCTBA
7.3 XUMUYECKHE PEaKIINU
8 YMeHue onpeaesiTh:
8.1 BAJICHTHOCTh M CTEN€Hb OKUCIICHUS] XMMHUYECKUX 3JIEMEHTOB, 3apsJl HOHA
8.2 BHJI XUMMUYECKOH CBSA3U M THI KPUCTALNINYECKON CTPYKTYPBI B COEIMHEHUSAX
8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOpPaX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCIIUTENh M BOCCTAHOBHTEIIb
9 YMeHue XxapakTepu3oBaTh (PU3MUECKHe U XUMUYECKUE CBOMCTBA:

MPOCTBIX BEHIECTB (KUCIOPO, O30H, BOJAOPO, rpaduT, amMas, KpeMHHUH, a3oT, ¢ocdop, cepa, Xjop, HATpUM, Kamuil, MarHui, KajabIui,

9.1 .
ATIOMHUHHM, KEJE30)

CJIOKHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PAacTBOPOB (BOZAA, aMMHAK, XJIOPOBOJIOPOJ, CEPOBOJOPOI, OKCHIBI M THIPOKCHIBI METAJLUIOB|
9.2 [-1IA rpynm, amromunwus, meau (1), nunka, xenesa (I u III), okcuast yraepoaa (I u IV), kpemuus (IV), azota u dochopa (I u V), cepsr (IV|
u VI), cepuucras, cepHasi, a30TUCTas1, a30THas1, hochopHasi, yrojibHasi, KpeMHHEBasl KHCJIOTa M MX COJIH)

IMPOTrHO3HUPOBATE U XAPAKTCPU30BATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUSA, IPUMCHCHHNEC BCUICCTB B 3aBUCUMOCTH OTj

93 UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUSI XUMUUYECKHUX MMPEBPALICHUI B Pa3IMYHbBIX YCIOBUSAX
10 YMeHue cocTaBiIsITh MOJIEKYJISIPHbIE M HOHHBIC YPAaBHEHUS PEAKIIHii, B TOM YHUCIIE:
10.1 peakIii FOHHOTO 0OMEHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
10.3 WJUTFOCTPHUPYIONIUX XUMHUECKHE CBOMCTBA M3YUEHHBIX KJIACCOB (TPYII) HEOPTaHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOMIMX TeHETUYECKYI0 B3aUMOCBSI3b MEXKY HUMHU
11 YMeHue BbIYUCITH (IPOBOAUTH PACUEThI):
11.1 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOIIO XMMHUYECKOTO JIEMEHTA B COCIMHEHUN
11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJMYECTBO BEIIIECTBA M €r0 MacCy, 00bEeM ra3oB
11.4 110 YPaBHEHUSM XUMHYECKHUX PEAKIIMA U HAXOAUTh KOJMYECTBO BEIIECTBA, 00BEM M MACCy PEareHTOB MM MPOAYKTOB PEAKIIHH
12 Brnagenwue (3HaHUE OCHOB):
1.1 OCHOBHBIMH METOJaMH HAy4HOTO TMO3HAaHHUS (HAOMIOJIEHUE, HM3MEpPEHHE, JKCIEPUMEHT, MOJEIMPOBAHME) TPU H3YYCHHH BEIIECTB I/II
XUMUYECKHX SIBJICHUN; YMEHUE cPOPMYIUPOBATH MTPOOJIEMY U MPEUIOKUTh MyTH €€ pelieHus
12.2 0e30macHoi paboThl ¢ XMMHUUYECKUMHU BELIECTBAMH, XMMUUECKON TIOCY10H U J1JAOOPaTOPHBIM 000pYy10BAaHUEM I

npaBHIaMy 0€30MaCHOTO OOpAIICHUS C BEIIECTBAMU, UCTIONB3YEMBIMU B TTOBCETHEBHOMN KU3HU, TPABIIIAMHU TTOBEJCHUS B IEIIX c6epe>i<eHH51|
12.3 3IOPOBBSL M OKPY XKAIOIIEeH MPUPOAHON cpesibl; MOHUMaHUE Bpea (OMacHOCTH) BO3IACHCTBHS Ha JKUBbIE OPTaHU3MBI OMPE/IeIEHHBIX BELIECTB,
CIoco0OB YMEHBIIICHUS U TPEIOTBPAIICHUS X BPEIHOTO BO3/ICUCTBUS

13 HaJII/I‘-II/IC NPaKTHUYCCKUX HABBIKOB INIAHUPOBAHUA M OCYIICCTBJICHUS CIACAYIOIMMNX XUMHUYCCKUX OKCIICPUMCHTOB!
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HILTIIOCTPUPYIOINUEC IIPU3HAKU ITPOTCKAHUA XUMHUUYCCKUX peaKuHﬁ

13.2 H3y4YeHHE CIIOCO00B pa3IeieHus cMecei

133 NONY4EHNE KUCIOPOJA U H3YEHHE €ro CBOMCTB; NOMy€HNE BOLOPOA 1 U3YHEHNE €ro CBOWCTB; MOJYUYECHHE YTJIEKHUCIIOr0 Ta3a U U3y4YeHUE
€ro CBOMCTB; MOJIydYeHHE aMMHAKa U U3YUYCHHUE €r0 CBOMCTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MACCOBOM J0JIEM pacTBOPEHHOTO BEIIECTBA

13.5 PUMEHEHNE HHIUKATOPOB (JJaKMyca, METUIOpaHKa U heHOI(TaICHHA) JUIs ONPEACIICHMS XapaKTepa CPeibl B paCTBOPaxX KHUCIOT M IIEI0Ueh
UCCIIEZIOBAaHUE U ONMUCAHME CBOMCTB HEOPTaHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB; M3yUYE€HUE B3aMMOJCUCTBUS KUCIOT C METAJUIaMH, OKCHIaM

13.6 METAJUIOB, PACTBOPUMBIMU M HEPACTBOPHUMBIMU OCHOBAHHUSIMH, COJISIMU; TIOJTy9€HHE HEPACTBOPHUMBIX OCHOBAHH; BBITCCHEHHE OJHOTO METAaJII
JIPYTUM U3 pacTBOpA COJIM; UCCIICIOBAHME aM(POTEPHBIX CBOMCTB T'MIPOKCHIOB ATIOMUHUS U ITMHKA

13.7 pELIeHUE SKCIEPUMEHTANIBHBIX 33J1a4 M0 TeMaM: «OCHOBHBIE KJIACChl HEOPTaHUUYECKUX COCAMHEHUIN»; « DIEKTPOIUTHUECKAsT JUCCOLIMAIUNY;
«Baxxneinine HeMeTaJIbl U X COCOUHCHISDY, « BaxkKHEHUIIINE METaIbI ¥ MX COCIMHCHUS
XUMUYECKHE OKCIEPUMEHTHI, WUIIOCTPUPYIONIUE TMPU3HAKK TMPOTEKAHUS pEaKIMi MOHHOTO OOMEHa; KadeCTBEHHBIC peakiuu Haj

13.8 MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpaxX MOHBI: XJIOPHUI-, OpOMUI-, HOAUI-, CyTbdar-, hocdaT-, kapOOHAT-, CUTUKAT-AHUOHBI, THIPOKCU/I-
MOHBI, KATHOHBI aMMOHMUSI, MarHUsl, KaJIbIMs, ATIOMUHUS, XKene3a (2+) u xkenesa (3+), meau (2+), MHKA

14 YMeHue:

14.1 NPEJCTaBISITh PE3yNbTaThl JKCIepUMEHTa B (OpMe BBIBOJOB, J0KA3aTeNbCTB, TpaUKOB M TaONUIl W BBISBIATH JMITUPUICCKHUE
3aKOHOMEPHOCTHU

142 YCTaHABIIMBATh CBS3W MEX]y peajbHO HAOIIOJaeMbIMU XUMUYECKUMH SBICHUSIMHU U MPOIIECCAMH, TPOUCXOASAIIMMHU B MaKpO- © MUKPOMHUPE,

00BSICHATH NPpUYKUHBI MHOT oo6pa31/151 BCIICCTB

HEPEYEHD 2JIEMEHTOB COAEP)KAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Kon ITpoBepsieMblIil 3JIeMEHT COAEePKAHUS
1 [lepBoHaYa/IbHbIE XUMUYECKUE MTOHSATHUS
1.1 YwucTele BemecTBa u cMecH. CiocoObl pa3zielieHus: cMece
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMeHThl. CUMBOJIbI XUMUYECKHUX 2JIEMEHTOB. IIpOCThI€ M CIIOKHBIC BEIIECTBA.
1.3 Xumuuaeckas hopmysia. BaeHTHOCTh aTOMOB XUMHUYECKHX AJIeMeHTOB. CTeneHb OKUCICHUS
1.4 3aK0H TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTeNbHas aToMHas macca. OTHOCHTENbHas MOJIEKyJsipHass mMacca. MaccoBas JoJis XI/IMI/I'—IeCKOFOI
3JIEeMEHTa B COEIMHEHUH
15 KommnuectBo BemiectBa. Monb. MomsipHas macca. Monsipablii 00b€M Ta30B. B3auMOCBsI3p KONWYECTBa, MAacChl M YHUCIA CTPYKTYPHBIX eI[I/IHI/II_II
BEIIIECTBA
1.6 PusnuecKue 1 XUMUUECKHUE SIBJICHUsI. XUMUYECKas peakius U e€ mpu3Haku. 3aKOH COXPaHEHHUS MACChl BEIIECTB. XUMHUYECKUE YPABHCHHUSI
2 [Tepuoanueckuii 3akon u [lepuoanueckast cuctema xumudeckux 3ymeMenToB /.M. Menaeneea. CTpoeHue aToMOB
21 Ilepuognueckuit 3akoH. Ilepmoauueckass cucreMa xumudeckux 3ieMeHToB J[.M. MenneneeBa. Ilepuonel u rpynmbsl. dusnyeckuii CMHCJ]I

HOPSAKOBOI'O HOMEPA, HOMEPOB MEPUOAA Y IPYIIIBI DJIEMEHTA




CTpOCHI/IC atroMoB. COCTaB aTOMHBIX AACP. M3oTomEl. 9JICKTpOHBI. CTpOCHI/Ie SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKUX DJICMCHTOB

2.2 ITepunonnueckoii cucremsl .M. Menneneena
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB XHWMHUYECKHX OJEMEHTOB TMEpPBBIX TpEX TMEpPUOAOB, Kalus, Kalmplusg (paguyca aTOMOB,l
2.3 ANEKTPOOTPHUIATEIFHOCTH, METAIUIMUYECKUX M HEMETaJUIMYECKUX CBOMCTB) M WX COCAMHEHHMH B COOTBETCTBUU C TOJOXKEHHEM D3JEMEHTOB B
[leproauueckoii CUCTEME U CTPOEHUEM MX aTOMOB
3 CtpoeHue BelecTra
31 Xumnueckasi cBsizb. KoBasieHTHast (MoJisipHasi W HEMOJISIPHAsi) CBSI3b. JIEKTPOOTPULIATEILHOCTh XHMHMUYECKUX JJIeMEHTOB. MoOHHas CBs3b.
' Meramueckas CBs3b
39 Turmbl KPHCTAIUTMIECKHX peiérok (aToMHasi, MOHHASI, METa/NInYecKas), 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMUECKON PEeIETKU U BI/I,Z[BI
XUMUYECKOHU CBSI3U
4 Baxneiimue npeactaBuTenu HeOpraHM4ecKux BeulecTB. HeMeramisl u ux coequHeHus. MeTaibl U UX COeUHEHUs I
Knaccudukanus u HOMEHKJIATypa HEOPraHWYECKHMX COEAMHEHUN: OKCHUIOB (COleo0pasylolue: OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHBIC) ,]:[,I
4.1 HecoJIeo0pa3yrolue; OCHOBaHUM (MIETOYH W HEPACTBOPUMBIE OCHOBAHHUSA); KUCIOT (KHCIOPOJCOAEpKAIINE U OECKUCIOPOAHBIC, OJJHOOCHOBHBIE
MHOTOOCHOBHBIE); COJIeH (CPeTHUX U KHCITBIX)
4.2 Ou3nyecKue 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPOa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
43 ®u3znueckue M XUMHUYECKHE CBOWCTBA NPOCTHIX BEIIECTB-METAUIOB: JIUTUS, HATpHUs, Kajlus, MarHus M Kajablus, aJIIOMHUHHS, JKele3a.
DIIEKTPOXUMHUYECKUIN Psil HAMPSHKEHUM METAJIJIOB
4.4 PuU3nYECKUE U XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEIMHEHUI HEMETAJIOB: XJIOPOBOAOPOAA, CEPOBOAOPOAA, AMMHUAKA
45 Ou3ndyeckue U XMMHUYECKHE CBOMCTBa okcuaoB HemeTtaiwoB: cepsl (IV, VI), azora(ll, IV, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(IV).
[TonydyeHne OKCHIOB HEMETAIIIIOB
4.6 Xumnueckue cBoiictBa okcuoB: MetaiioB IA—IIIA rpymnm, nunka, meau(Il) u sxeneza(ll, III). ITonyuenue okcu10B METALIIOB
47 XUMHUYECKUE CBOMCTBA OCHOBAHUH M aM(pOTEPHBIX THIPOKCUIOB (HA MPUMEpe TUAPOKCHIIOB AIIOMUHUS, KeJe3a, IuHKa). [lomyuenne ocHoBaHuil uj
aM(pOTEepHBIX THIPOKCH]IOB
48 OO01mue XMMUYECKHEe CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOTHON, CEPHUCTOM, CEPHOM, a30THOH, (hochHOpHOM, KPEMHUEBOH, YTOIBHOM.
Oco0ble XUMUYECKHE CBONCTBA KOHIICHTPUPOBAHHOM CEpHOM U a30THOM KUCIOT. [TonmydyeHne Kucior
4.9 OO6me XxuMHUYECKUE CBOMCTBA cpeaHux coiieid. [lonyuenue cosneit
4.10 | Ilomyuenue, cobupanue, pacrio3HaBaHUE BOJOPOJIa, KUCIOPOa, aMMHUAKa, YIICKUCIIOTO Ta3a B 1abopaTopuu
4.11 [Tony4yeHune aMmMuaka, CEpHOM U a30THOM KUCIIOT B TPOMBINIIIEHHOCTH. OO0IIHe crTocOObI MOTyUeHHUSI METAIIJIOB
4.12 | I'eHeTnueckasi CBsI3b MEXY KJIACCAMU HEOPTaHUYECKUX COEAMHEHUIN
5 XUMHUYECKHE pEaKIUU
51 Knaccudukanus XUMHECKHX peakuuii o pa3IMYHBIM MMPU3HAKAM: [I0 YUCITY U COCTaBYy YYaCTBYIOLIUX B PEAKIIUU BEIIECTB, O TEIULIOBOMY 3 (deKTy,
110 U3MEHEHHUIO CTENEHEN OKUCIEHUS] XUMUYECKUX IEMEHTOB
5.2 TemnoBoit 3 pekT XUMUIECKOU peakIui, TEPMOXUMHYECKHE YPaBHEHUs. JK30- U DJHIOTEPMUYECKUE peakiuu. TepMOXUMUYECKUE YPaBHEHHUSI
53 OKI/ICJII/ITGJIBHOBOCCT&HOBI/ITCHLHBEG peakiuu. OKUCIUTENN W BOCCTAaHOBHUTENHU. [Iporiecchl OKUCIIEHUST U BOCCTAHOBJICHHs. DIIEKTPOHHBIN OamaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIILHON PeaKIuu
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JUCCOLMAUU
5.5 Peakuuu noHHoro oOMeHa. Y cJoBHsl MPOTEKaHMsI peaklnii HOHHOTO OOMEHa, MOJIHbIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHsI peaklnui
6 XUMHUS U OKpY’Karolas cpenia
6.1 BemectBa u MaTepuanbl B IOBCEIHEBHOW XKM3HU YeslOBeKa. be3omnacHoe UCIOIb30BaHUE BEIIECTB M XMMHUECKUX PeaklUid B 1aOOpaTOpUH U OBITY.
] IIepBas mOMOIIb PU XUMUYECKHUX 0KOTaX U OTPABICHUIX
XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpeasl (KUCIOTHBIE A0, 3arpsA3HEHHE MOYBBI, BO3AyXa U BOJOEMOB), COCOOBI €ro MpeaoTBpaIleHU
6.2 [Ipenenbras momyctumasi konneHtpanus BemectB (IIJIK). Poas xuMum B pemeHnn 3KOJIOTHYECKUX MpoOeM. Y cuiieHne MapHUKOBOTO 3¢ deKTa,
pa3pylLIeHHE 030HOBOIO CJI0s
[Ipumenenue cepsl, azota, ¢ocdopa, yriepoaa, KpeMHUS U HX COEAMHEHUH B OBITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM XO3SICTBE.
6.3 [IpuMeHeHre METajlIOB U CIIaBOB (CTallb, Yyr'yH, JIOPATIOMHHHM, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH UX coenuHeHuil. [loHstre o koppo3u
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpupoaHble HUCTOYHUKH YIJIEBOJOPOJOB (yrojib, HPUPOAHBIN Tra3, He(Th), NPOAYKTHl HX NepepadoTku (OEH3MH), UX pojb B OBITY vxl
IPOMBIIITIEHHOCTH
6.5 [lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAaX KaK O COEAMHEHUSX yriepoaa (MeTaH, 3TaH, STWJIEH, alleTHIEH, 3TaHOJ, TJIMLIEPHH, YKCYCHEUEII
kuciota). [loHsiTue 0 GMOIOrHUecK BaXKHBIX BELIECTBAX: KUpaX, Oellkax, yIiaeBoaX — M X POJIU B )KHU3HHU YEIIOBEKA
7 Pacuérsr:
7.1 o popMyaM XUMHYECKUX COSTMHEHUN
7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHEHUSIM

YYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O IIPOLLECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Xumus, 8 knacc/ 'adbpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AkunonepHoe oomrectBo «M3natensctBo «IIpocBemienuey

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA
Xumus. 8 ki1.: KoHtposnbHbie v mpoBepouHbie padoThl k yueOHuky O. C. 'abpuensna «Xumus. 8» / O. C. I'abpuensH, I1. H. bepe3kun, A. A. Yiiakosa u ap. -
M.: [Ipoda, 2007.

I'abpuensn O. C., Bockoboitnukosa H. I1., Amrykosa A. B. Hactonbhas kuura yuurens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Ipoda, 2011.
INadpuensn O. C., Octpoymos U. I'. HactonpHas kHura yunrens. Xumusd. 9 kii.: Meroauueckoe nocodue. - M.: lpoda, 2007.

I'abpuensn O. C., AAmykoBa A. B. Pa6ouas tetpazp. 8 ki1. K yuebnuky O. C. I'abpuensna «Xumus. 8.» - M.: Ipoda, 2008.

INadpuensn O. C., SAmykosa A. B. Terpaas as 1abopaTOpHBIX ONBITOB U IpakTHueckux padot. 8 ki1. K yuedbnuky O. C. 'abpuensna «Xumus. 8 kinace». M.:
Hpoda, 2008.

Ia6puensH, O. C. Meronudeckoe mocodue k yueobnuky O. C. 'abpuensiaa « Xumus». 8 kiacc / O. C. IN'abpuensa. — M. : lIpoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

IabpuensH, O. C. Meronndeckoe mocooue Xumust 8-9 kimacc  https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
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HHUPPOBBIE OBPABOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru/

https://cifra.school/class/chem/

https://resh.edu.ru/subject/29/

https://interneturok.ru/

http://www.hemi.nsu.ru/

http://hemi.wallst.ru/

http://school-collection.edu.ru

http://my.mail.ru/community/chem-textbook/
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