[Tpunoxenue Ne 1.13. PaGouas nmporpamma o XuMuu
HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma nmo XMMHUM Ha YPOBHE OCHOBHOI'O 0OIIEero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON MpPOrpaMMbl  OCHOBHOTO  OOIIEro  00pa3oBaHwUs,
npeacraBieHHblx B OI'OC OO0, a Takxke Ha OCHOBE (QeaepalbHON
paboueit mporpaMMbl BOCITUTAHUS U C YYETOM KOHIECIIIUU MPErogaBaHus
y4eOHOTO TIpeaMeTa «XUMHs» B 00pa30BaTENIbHBIX OpraHU3alUiIX
Pocculickon ®@enepanumn.

[Iporpamma 1o XuMHM Ja€T MPEACTABICHHE O LEJsAX, OO0IIei
cTparerud  OOy4eHHs, BOCHHTAHUS M  Pa3BUTHUS  OOyYaronIuxcs
CpencTBaMM  y4yeOHOro TpeIMeTa, yCTaHaBIMBaeT  00s3aTeIbHOE
MPEAMETHOE COAEpKaHUE, NpEeAyCMaTpPUBAET pACIpEEICHUE €ro Io
KJlacCaM W CTPYKTYPUPOBAaHHE IO pa3jeliaM U TeMaM MpOorpamMMbl IO
XUMUH, OMPEEIsIeT KOIMUYECTBEHHbIE U KaYECTBEHHBIC XapaKTEPUCTUKU
COZICpKaHUS, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YYEHUSI XUMUH C
y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKHU
yueOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH  oOydaromuxcs,
ompeeNnsieT BO3MOXKHOCTH TpeaMeTa JUisl pealu3alud TpeOOBaHMM K
pe3yibTaTaM OCBOCHHS OCHOBHOM 0OOpa3oBaTEIbHOM MpPOrpaMMbl Ha
YpOBHE OCHOBHOIO 001Iero oOpa3oBaHMs, a TakXke TpeOoBaHUN K
pe3ynbTaTaM OOy4eHHUs! XUMUU HAa YPOBHE LIeJIeH M3Yy4YeHUs MpeaMeTa U
OCHOBHBIX BHJIOB Y4EOHO-II03HABATEIILHON JEATEIHLHOCTH 00YYaIOIIErocs
110 OCBOCHUIO YU€OHOT0O COACpHKAHMUSL.

3HaHWME  XMMHUHM  CIY>KUT  OCHOBOM 1t (OpPMHUPOBAHUS
MHPOBO33pEHHUs 00yYarolerocs, €ro MpeacTaBICHU O MaTepUalTbHOM
€AUHCTBE MHpA, BAXHYIO pPOJb UIrpaloT GOpMHUPYEMbIE XHUMHEH
MPEACTABICHUS] O B3aUMOIIPEBPAIICHUSAX JSHEPTMM U 00 HBOJIOIUU
BEIIECTB B TMPHUPOJE, O MyTSIX peEHieHus Triao0adbHbIX Mpo0IemM
YCTOMYMBOTO PA3BUTHUSl YEJIIOBEUECTBA — CBIPbEBOM, SHEPrE€TUUYECKOM,
MUIIEBOM U 9KOJIOTMYECKOM 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealiu3allii BO3MOXHOCTEH IJii CaMOPa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYpbl JUYHOCTH, €€ oOmed u (GyHKIHOHAIHHOU
IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX
CIIOCOOHOCTEW O00y4YaromMXcs, HABBIKOB UX CaMOCTOSATEIHHON y4eOHOM
JESATENBHOCTH, HKCIIEPUMEHTAJIbHBIX W UCCIENOBATEICKUX YMEHUH,
HEOOXOJMMBIX KaK B IMOBCEIHEBHOW KU3HH, TaK U B MPOQPECCUOHATLHON
NeSITENbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIabIBACT
OCHOBBI IICJIOCTHOTO B3[VIsila HAa EIMHCTBO TMPHUPOJBI U YEJIOBEKa,
ABJISIETCS OTBETCTBEHHBIM JTalmoM B (OPMUPOBAHUM €CTECTBEHHO-
Hay4YHOU TPaMOTHOCTH O0YyUYarOIIUXCS;

CrocoOCTBYeT  (OPMUPOBAHUIO IIEHHOCTHOTO  OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPHUPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIAJI B 9KOJIOTUYECKOE 00pa30BaHUE 00YUaIOIIUXCSI.

JlanHbple HampaBiieHUS B OOYYEeHHMHM XUMHUU OOECIEYMBAIOTCS
crnenu@UuKoi CcoaepKaHus Y4eOHOro TpenMeTa, KOTOPBIA SBISETCS



MeJJarOrH4ecKy aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKH XUMHUU Ha
OIIPEAEIEHHOM JTAlle €€ pa3BUTHUSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
OpUEHTHUPOBAH Ha OCBOEHHE OOYYAIOIIMMUCS CUCTEMBI MTEPBOHAYAIBHBIX
MOHATUA XUMHH, OCHOB HEOPraHUYECKOW XMMHU M HEKOTOPBIX
OTAEJBHBIX 3HAUYMMBIX ITOHITUN OPTraHUYECKON XUMUMU.

CtpykTypa coaep:kaHusi TporpaMMmbl MO0 XUMHUKU CHOPMUpPOBAHA HA
OCHOBE CHCTEeMHOro mnoaxoga K e& wusyueHuro. CoaepxaHue
CKJIQJBIBACTCS M3 CHUCTEMBl MOHATHM O XUMHUYECKOM OJJIEMEHTE U
BEIIECTBE U CHUCTEMbl MOHATUH O XuUMHUYecKod peakuuu. O0e 3TU
CHUCTEMBI CTPYKTYPHO OPraHMW30BaHbI 10 HNPUHLHUILY ITOCIEI0BATEIBHOIO
pa3BUTUSl 3HAHUKA HA OCHOBE TEOPETUYECKUX ITPEICTABICHUM Pa3HOTO
YPOBHSL:

—  aTOMHO-MOJICKYJISIDHOTO  Y4Y€HMsI  KAaK  OCHOBBI  BCErO
€CTECTBO3HAHUS,;

— Ilepuogmueckoro 3akona JI. M. MeHnneneeBa Kak OCHOBHOIO
3aKOHAa XUMUU;

— YYEHHS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

— IpEeJICTaBICHUN 00 ANEKTPOTUTUUECKOMN TUCCOIMAIIMN BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHKs pacCMaTPUBAIOTCA HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCA IMOCIEAOBATEIHLHO
OT OJIHOTO YPOBHS K JPYroMy, BBITONHAS (GYHKIUU OOBSCHEHUS H
[IPOrHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXHOCTEM NMPAKTUYECKOTO
[IPUMEHEHUS U MOJYYEHHUS] U3YyYaeMbIX BEILECTB.

OcBoeHue mporpaMmbl M0 XUMHHU CHOCOOCTBYET (hOPMHUPOBAHUIO
MIPEJICTABICHUS O XUMUYECKOU COCTABIISIOIIEH HAYYHOU KAPTUHBI MUPA B
JIOTUKE €€ CHUCTEMHOW IMPUPObI, IEHHOCTHOIO OTHOLICHUS K HAYYHOMY
3HAHMUIO U METOJAM IIO3HAHUA B Hayke. M3yueHue XuMuu npoucxoaur ¢
MPUBJICYCHUEM 3HAHUW M3 paHee HU3YUYCHHBIX Y4eOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «Pu3ukKa. 7 Kiacey.

[Ipu u3yyeHuu XUMHUHM TPOUCXOAUT (HOPMHUPOBAHHUE 3HAHUM OCHOB
XUMUYECKOM HayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
[IPAKTUYECKON JEATEIBHOCTH YEJIOBEKAa M KAK OJHOI'O0 U3 KOMIIOHEHTOB
MHUPOBOM  KyJbTYphl. 3ajadya ydeOHOTO TMpeaMeTa COCTOUT B
(hOpMHUPOBAaHUM CHUCTEMbl XMMUYECKUX 3HAHUW — BaKHEHUINX (DAKTOB,
MOHATUW, 3aKOHOB M  TEOPETUYECKUX  IIOJIOKEHHUM, JOCTYIIHBIX
0000IIIeHNT  MHUPOBO33PEHYECKOTO  XapakTepa, s3blka HAyKd, B
MPUOOIICHUU K HAYYHBIM METOJIaM IMMO3HAHMS MPU MU3YUYCHHUH BEIIECTB U
XUMHUYECKUX peakiuid, B GOPMHUPOBAHUU U PA3BUTUU IMO3HABATEIHHBIX
YyMEHUH M UX MPUMEHEHUU B Y4eOHO-IO3HABATEIILHOW M y4eOHO-
MCCJIEI0BATENIbCKOM  JIESATEIbHOCTH, OCBOCHUHM MPaBWII 0OE30MacHOTO
oOparieHus ¢ BEIIeCTBAMHU B ITOBCETHEBHOM KU3HU.

[Ipu u3ydyeHUr XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
Ba)KHOE 3HAYEHUE IPUOOPENIN TaKKe 11eJd, KaK:

— (hopmupoBaHUEe UHTEILIEKTYAIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO
pelIeHuii, CMocOOHOM ananTUpPOBaTBCA K OBICTPO  MEHSIOUIUMCS
YCJIOBUSIM KU3HU,

— HaINpaBJIEHHOCTh OOYYEHHUs Ha CHUCTEMAaTU4YeCKOe MPUOOIIEeHUE
oOydJarommxcsi K CaMOCTOATEIHHON IO3HABATEIILHON JI€ATEIIbHOCTH,



Hay4YHBIM METOJIaM TO3HaHUA, (OPMHUPYIONTUM MOTHUBAIUIO U Pa3BUTHE
CITOCOOHOCTEH K XMMHH;

— obecrnieyeHre yCIOBHM, CHOCOOCTBYIOIIUX MPUOOPETECHUIO
OoOy4YaronIMMUCSL OIbITa PA3HOOOpPA3HOW JACSATENBHOCTH, TMO3HAHUS H
CaMOTO3HAHUS, KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX  KOMIIETEHIUH),
MMEIOIIMX  YHUBEpPCAJbHOE  3HAUEHHWE JUIA  PA3IMUYHBIX  BUJOB
TESITENbHOCTH;

— (¢opmupoBaHue o00meld (YHKIHMOHAIBHON H  €CTECTBEHHO-
HAay4YHOW I'PAMOTHOCTH, B TOM YHUCJIE YMEHHU OOBSCHATH M OILICHUBATh
SBJICHHSI OKPYKAIOIIET0 MUPA, UCTOb3Ysl 3HAHUS U OIBIT, OJyYCHHbIC
OpH W3YYCHUU XHWMHHU, TMPUMEHATH WX TMPH PEIICHUH TpodieM B
MOBCETHEBHOM JKM3HU U TPYAOBOU JIEATEIHLHOCTH;

— (opMupoBaHUE y 00YYaIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS  IIEHHOCTHM  XUMHUYECKUX 3HAHUW I BBIPAOOTKHU
AKOJIOTUYECKU IE€JIE€CO00Pa3HOr0 TMOBEACHHUS B OBITY U TPYJIOBOM
JESTEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbS U OKpYKarouien
MIPUPOTHOM CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUI0O Ha  OCHOBE  YCBOCHHS
0OIIIEeYeIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQIIst U HAMPABIEHHOCTH JIajbHENIIIEro 00y4YeHUsI.

OO61iee 4KCIIO YacoB, OTBEEHHBIX U1 U3YYCHUS] XUMUU Ha YPOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68
yacoB (2 4aca B HeJleno), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIO).



COIJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMUMHM B KW3HU 4YelNOBEKa. XHUMHUSA B
cuctremMe Hayk. Tema u BemjecTBa. (PU3MYECKHE CBONCTBA BEIIECTB.
ArperaTHoe cocTosiHUE BellecTB. [IoHsATHE 0 METOJaX TO3HAHUS B XUMHUH.
YucTtele BemiecTBa 1 cMecu. CiocoObl pa3ieieHus cMecei.

ATOMBI M  MOJIEKYJIbl. XUMHYECKUE 3ieMEHTbl. (CHUMBOJIBI
XUMHYECKUX 3JeMeHTOB. IIpocThle M cloXHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas  Qopmyna. BaleHTHOCTP aTOMOB  XMMHYECKUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS
aToMHasg Macca. OTHOCUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 10Js
XUMHYECKOTO AJIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monb. MoisipHass macca. B3auMocBs3b
KOJINYECTBA, MACChl U YKCIIA CTPYKTYPHBIX €IUHUII BellecTBa. PacyéTsl
o popMyJiaM XUMUYECKUX COCTUHEHHM.

Pu3NUecKue U XUMUYECKHUE SIBICHUS. XUMUYECKAsT peakuus u eé
MPU3HAKHU. 3aKOH COXPAHEHHUSI MAaCcChl BEMIECTB. XUMHUYECKUE YPABHEHUS.
Knaccudukanus XuMHUECKHX peakiuil (COCIUHEHHMs], PA3IOKEHUS,
3aMeleHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOM TIOCYJ0¥, TMpaBuiaMu pabOThl B
nabopaTopuu U puéMamMu o0paleHus ¢ 1abopaTopHbIM 000pyJOBaHUEM,
U3Y4YEHUE U ONUCaHUE (U3MUECKUX CBOMCTB 0OpPa3IOB HEOPTraHUYECKHUX
BEILIECTB, HaOIO/eHne (Qu3nyeckux (IUIaBJIEHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIEHHE M KOHJCHCAIUs BOJbI) U
XUMUYECKUX (FOpPEHHE CBEYH, NPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SBJICHUM, HAOMIOICHUE U ONUCaHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pa3joxeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIOTHI C XJIOPHUJIOM Oapus, pa3ioxKeHUe
ruapokcuna menu (II) nmpu HarpeBaHuu, B3aMMOJEHCTBUE JKele3a C
pactBopoM cosid Meau (II), u3yuenue crnocoOoOB pasjenieHus cMecei: ¢
MOMOIIIbI0 MarHuTa, (QWIbTpOBAaHWE, BBIMAPUBAHUE, JIUCTHIUISAIUA,
xpomartorpadus, NpoBeJCHUE OUUCTKHU MTOBAPEHHON COJIM, HAOIIOJICHUE U
ONMCAHUE PE3YJIBTATOB MPOBEACHUSA ONbITA, WIUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHKE MOJIENIel MOJIEKYJI (IIIApOCTEP>KHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopon — ameMeHT u
nmpocToe BemecTBo. Haxoxenue Kucioposia B mpupoje, pu3nueckue u
XUMUYecKue cBoicTBa (peakuuu ropenus). Oxcunpl. [IpumeHeHue
kucinopoga. CrocoObl TONydeHHs Kuciaopoda B Jaboparopuu U
npomelnuieHHOCTH.  KpyroBopor kucnopoga B mnpupoge. O30H —
aJUTOTpOITHAs MOAUUKAIINS KUCTOPOa.

TeroBoit 3ddexT XUMUYECKON peakluud, TEePMOXUMUUYECKHUE
YpaBHEHHUSI, DK30- M HSHIAOTEPMHUYECKHE peakuuu. TOIuHMBO: yroib H
MeTaH. 3arps3HEHUE BO3/AyXa, YCHIEHHE MapHUKOBOro sddexra,
pa3pylLIEHUE 030HOBOTO CJIOS.



Bopopon — anemMeHT u nipocroe BemecTBo. Haxoxaenue Bogopoaa B
npupoje, GU3nYecKkue U XUMMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI
noxyuyenus. Kucimotsl u comnu.

MousipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckrue CBOWCTBa BOJAbL. Boma kak pactBoputelb. PacTBOpBHI.
HacpimieHHble 1 HEHACHIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BELIECTB B
Bose. MaccoBas noJid BellecTBa B pacTBOpe. XMMHUUYECKHUE CBOMCTBA
BoJbl. OcHOBaHudA. Ponb pacTBOpOB B MPUPOJIE U B JKU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupojie. 3arpsi3BHeHUE MPUPOAHBIX BoJ. OXpaHa u
OYMCTKA IIPUPOAHBIX BOJ.

Knaccudukanus  HEOpPraHMYECKUX  COCAMHECHHI. Okcuppl.
Knaccudukanus okcuaoB: cosieoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE,
amporepHbie) U  HecojeoOpasyromue. HomeHknaTypa  OKCHIOB.
Pu3nyeCcKne U XUMUYECKHUE CBOMCTBA OKCUIOB. [loiyyenne okcuios.

OcHoBaHusl. Knaccuduxanus OCHOBAaHUU: ETOYU u
HEpACTBOpUMBbIE OCHOBaHUs. HoMmeHknatypa ocHOBaHuil. Pu3nyeckue u
XAMUYECKUE CBOMCTBA OCHOBaHUM. []oslyueHne OCHOBAHU.

Kucnorel. Knaccudukamus kucnor. HomeHkmarypa KHCIOT.
Pu3nUeCKUe U XUMAYECKHUE CBOWCTBA KUCIIOT. Psi/1 aKTUBHOCTH METAJIIOB
H. H. bekerosa. [lonydyenue Kucior.

Comn. Homenknarypa comneid. @PU3nyecKkue 1 XMMUYECKUE CBOMCTBA
conei. [Tomyuenue coei.

I'enetnueckass  CBs3b  MEXAYy  KjJaccaMd  HEOPraHUYECKUX
COCMHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEJICIICHUE COAECPKAHUSI KHUCIOpPOJa B BO3IYyXE,
MoJIy4eHue, cOOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/Ia,
HaOMIOZIcHUEe B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBHS
BO3HMKHOBEHHUS M TMPEKpAIlEHUs TOpeHHs (ToKapa), O3HAKOMJICHHE C
oOpasliaMi OKCHIOB M OMNHCAaHUE UX CBOMCTB, MOJIy4eHHE, COOMpaHUE,
pacro3HaBaHME€ M HU3yYEHHE CBOWCTB  BojJopoaa  (ropeHue),
B3aumojeiicteue Bojgopoma ¢ okcugom wmeau  (II)  (Bo3mokHO
WCIIOJIb30BAHUE BHJICOMATEPUAIOB), HAOMIOJCHUE O0Opa3lloB BEIIECTB
KOJMYECTBOM | MOJb, UCCIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHUS
BEIIECTB C Pa3JIMYHOM PaCTBOPUMOCTBHIO, IIPUTOTOBJIEHHUE PACTBOPOB C
OIPEICIEHHOMN MacCOBOH JOJIEeH PAacCTBOPEHHOTO BEILIECTBA,
B3aMMOJICUCTBUE BOJIbI C METAJJIaMU (HaTpUEeM U KaybleM) (BO3MOYKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), HCCIIEIOBAHUE 00pasiioB
HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpAaCKH HHAMKATOPOB B pPAacCTBOpPaxX KHUCIOT U MLICJIOYEH, U3YUYCHUE
B3aumojeicTeusi okcuaa menu (II) ¢ pactBopom cepHON KHCIOTHI,
KUCJIOT €  METaulaMHM, peakluyd  HEUTpaau3aluu, I[OJIy4YECHUE
HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOTO MeETaula APYTMM W3
pacTBopa COJM, PEUIEHHE OKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«BaxkHeun1me Ki1acchl HEOPraHMYECKUX COCIUHEHUI.

IHepuoanueckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKUX
iemeHToB [I. U. MenneneeBa. CrpoeHne aroMoB. XHMH4YeCKasi
cBsi3b. OKHMCINTEIBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKH KIaCCU(PUKAIMK XUMHUYECKHUX DJIEMEHTOB.
[lonsitTue 0  Tpynmax  CXOJHBIX  DJIEMEHTOB  (IIEJIOYHBIE U



IEJIOYHO3EMETbHBIE METAJUIbI, TAJIOTCHbl, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(poTepHbIe OKCUJIBI ¥ TUIPOKCHUIBI.

ITepuomnueckut 3akoH. llepuoamyeckas cucremMa XHUMUYECKUX
sanemenToB JI. . MenneneeBa. KopoTkonepuoaHas u JJIMHHOIEPUOIHAS
dbopmer  [leproguueckoit cUCTEMBbl XUMHYECKUX 23yemeHToB JI. U.
MenpneneeBa. Ilepuonsl u rpynnbl. PU3NUECKUN CMBICI HOPSIAKOBOTO
HOMEpPA, HOMEPOB IEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30TOMbI. DNEKTPOHBI.
CtpoeHHe HJIEKTPOHHBIX 000J0YEeK aTOMOB NEPBBIX 20 XUMHUYECKUX
anemeHToB  Ilepmogmueckonr  cucrembr JI. WM.  Menneneesa.
XapakTepuCcTUKa XUMHYECKOIO JJIEMEHTAa II0 €ro MOJIOKECHUIO B
ITepnonnueckon cucreme 1. 1. Mennaeneena.

3aKOHOMEpPHOCTH W3MEHEHHS paguyca aTOMOB XUMHUYECKUX
3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TpyIIaM U
[IEPUOIaM.

3nauenue llepmoamueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
XUMHYECKUX DJJIIEMEHTOB MJIA pa3BUTUS HAayku u mnpaktuku. [ U.
MenzeneeB — y4EHbINA U IPaKIaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJIspHAs U HETMOJIIPHAs) CBS3b.
DIIEKTPOOTPULIATENHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAS CBA3b.

Crenenb okucneHus. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
IIponeccbl  okucieHHsT W BOCCTAaHOBJIEHMsS.  OKHCIHTENIH |
BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumenm:

u3ydyeHue o0OpasloB  BEHIECTB METAUIOB U  HEMETALJIOB,
B3aMMOJECHUCTBUE TUAPOKCHUIA LIMHKA C PACTBOPAMHU KUCJIOT U LIEJIOYEH,
[IPOBEJCHUE OIIBITOB, WUIIOCTPUPYIOLIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX  peakiuil  (FOpeHHue, peaKluu  Pa3IoKEHUs,
COCJIMHEHHS).

Mesicnpeomemmunie cea3u

Peann3zanust MeXNpeaMETHBIX CBS3€d MpPU U3YYEHUU XUMHHU B 8
KJIaCCE OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOLIUX €CTECTBEHHO-
HAay4YHbIX MOHSTUN, TaK W TOHATUH, SBISIIOIIUXCA CUCTEMHBIMH IS
OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO01ume ecTecTBEHHO-HAy4YHbIC MOHSATHUS: HAYYHBIA (PakT, THIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CHUHTE3, KiacCUUKAIMS, MEPUOJUIHOCTD,
HaOMIoZIeHUe, OKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHUE, MOJIEb,
SIBJICHUE.

dusuka: MaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU],
M30TOIbI, PAAMOAKTUBHOCTD, MOJIEKYJIA, JICKTPUUECKUU 3apsijl, BELIECTBO,
Teno, O0OBEM, arperaTHOe COCTOSHUE BeEIIeCTBa, ras, (Qunyeckue
BEJINYMHBI, €UHULIBI U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, rupocdepa, MUHEpPaAJIbl, TOPHBIE TOPOJIHI,
II0JIE3HBIE UCKOIIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHUYeCKasi peaKkuus

ITepuomnueckut 3akoH. llepuoamyeckas cucremMa XHUMUYECKUX
sanementoB J[. . MenneneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XUMHUUYECKHMX DJIEMEHTOB IIEPBBIX TPEX MNEPUOIOB,



KajlyuAa, KaJdblUusad H HX COCI[I/IHCHI/Iﬁ B COOTBCTCTBHHU C IIOJTOXCHHCM
OJICMCHTOB B HCpHOI[H‘lGCKOﬁ CUCTEMC U CTPOCHHUCM HUX AaTOMOB.

CTpOCHI/IC BCIICCTBA. BUAbBI XUMHUYECKOM CBJ3H. Tunsl
KPUCTATIIINICCKUX pGHIéTOK, 3aBUCUMOCTb CBOMCTB BCIICCTBA OT THIIA
KpHCTEU'IJ'IPI‘lGCKOﬁ pCHIéTKI/I U BHJa XUMHYECKOM CBSI3U.

KJ'IaCCI/I(bI/IKaI_II/IH N HOMCHKIIATYpa HCOPraHHMYCCKHUX BCHICCTB.
XHUMHMYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Pa3JIMYHBIM KIaCCaM
HCOPraHNYCCKHUX COGHHHGHHﬁ, I'CHCTHYCCKAsA CBA3b HCOPIraHHMYCCKHX
BCIICCTB.

KJ'IaCCI/I(bI/IKaI_II/IH XUMHUYCCKHUX peaKHI/Iﬁ 10 pa3JINYHbIM IIPHU3HAKaAM
(HO YUCIY U COCTaBy YUAaCTBYIOIIUX B PCAKIIMK BCIICCTB, IIO TCIINIOBOMY
B(i)(bCKTy, 110 U3MEHCHUIO CTCIICHEH OKHCJICHUS XMMHUUYCCKHX 9JICMCHTOB,
110 O6paTI/IMOCTI/I, I10 Y4aCTHIO KaTaJmsaTopa). DK30- U OHIOTCPMHUYICCKHUC
pCakoun, TCPMOXUMHNYCCKNUC YPABHCHU .

I[lonsiTue o CKOpPOCTH XUMHUYECKOM PCaKInu. [Torsatne 06
O6paTI/IMBIX )51 HCO6paTI/IMBIX XUMHUUYCCKHUX PCAKIUAX. IlonsitTue o
TF'OMOI'CHHBIX U I'CTCPOI'CHHBIX PCAKIMAX. Ilonstue o karanuse. [lonsatue
0 XHMHYCCKOM PpPAaBHOBCCHH. q)aKTOpr, BJIIMAIOOIUC Ha CKOPOCTb
XUMHUYECKOM PCaKIHH U ITOJIOKCHUC XUMHUYCCKOI'O PAaBHOBCCHAI.

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKknuu, BHGKTpOHHBIﬁ
0ajJaHC  OKMCJIUTEILHO-BOCCTAaHOBUTEIILHOM PCaKINU. CocraBieHue
ypaBHGHI/Iﬁ OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX pCaKHI/If/'I C

MCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTr0 OajaHca.

Teopusi BAEKTPONUTUYECKOW JIUCCOLMALMU. DJIEKTPOJIHUTHI H
HE3JIEKTPOoauThl. KaTHoHbI, aHMOHBI. ME€XaHW3M JIUCCOLIMAIMU BEIIECTB C
pa3IMYHBIMA BUJAMU XUMHUYECKON CBA3U. CTeneHb JIUCCOLUALNU.
CusibHbIE U clla0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOro oOMeHa. Y ciioBus MpOTEKaHUs PeaKIuii HOHHOTO
oOMEHa, TOJHBIE M COKpalI¢HHbIE WOHHBIC YPaBHEHUS pPEaKIUil.
CBoiicTBa KHCJIOT, OCHOBAaHHUW U COJE€H B CBETE MNPEJCTaBICHUN 00
ANEKTPOIUTHYECKON JHccounanuu. KaduecTBEeHHbIE peakUMd Ha HOHBI.
[TonsATHE O TUIPOIIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C  MOJEISIMU  KPUCTAUIMYECKHX  PEUIETOK
HEOPraHWYECKUX BEIIECTB — METAIJIOB M HEMETAIUIOB (TpaduTta u anmasa),
CJIIOKHBIX BEHIECTB (XJOpUJa HATpUs), HCCIECIOBAHUE 3aBUCUMOCTH
CKOPOCTU XMMUYECKOW PEaKIIMU OT BO3JEHUCTBUS PAa3IUUHBIX (DaKTOPOB,
HCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTA PACTBOPOB BEWIECTB, IpoLecca
JUCCOILIMAIIMN KHUCJIOT, IeJIoYed W coyied (BO3MOXKHO HCIOJIb30BaHUE
BUJICO MATEPUAJIOB), MPOBEJCHUE OMBITOB, WLTIOCTPUPYIOMINX MPU3HAKU
MpPOTEKaHUsI peakiud HOHHOro oOMeHa (oOpa3oBaHHME OCajIKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, HILTIOCTPUPYIOIINX
MpUMEPHl  OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue,
peakiMK Pa3oKEeHUsI, COCAMHEHUS), Paclo3HABAaHHE HEOPTraHUYECKHUX
BEIIECTB C TMOMOIIBID KAaYECTBEHHBIX pPEAKIHMil Ha HOHbBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTauibl 1 X coeIMHEHUS

OO6miast xapaktepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nUecKue
CBOWCTBAa MPOCTHIX BEIIECTB — TaJOr€HOB. XMMHUYECKHE CBOMCTBA Ha
npuMmepe XJjiopa (B3aUMOJEHCTBHE C MeETaUlaMd, HEMeTallJlaMH,



miesnoyamu). XaopoBoaopoa. ConsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
noyiydeHue, mnpuMeHenue. JlelicTBue Xxjopa U XJIOpOBOAOpOJAa Ha
OpraHu3M 4esloBeka. BaykHewme XJIopuibl U UX HAXOXKICHUE B IPUPOJIC.

O6miass xapakrepuctuka 37aeMeHTOB VIA-rpynmel. OcoGeHHOCTH
CTPOEHHS aTOMOB, XAapaKTEpHbIE CTENeHH OKuciaeHus. CTpoeHue Hu
(¢u3MYecKue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEPBHI.
AnnoTrpornHbie MOAUGPUKAIIMKN KUCTOPOa U CEPbl. XMMHUUYECKHE CBOMCTBA
cepol. CepoBOJIOpO/, CTpoeHue, (PU3nyecKknue U XUMUYECKHUE CBOICTBA.
Oxcunpl cepbl Kak MPeJICTaBUTENHN KUCIOTHBIX OKCUA0B. CepHasi KUCIIOTa,
bu3MYecKue U XUMUYECKUE CBOMCTBA (O0IIMe KaK MPeICTaBUTENs Kiacca
KHUCIIOT U crienuduueckue). XUMHUUECKUE PEaKINu, JIekKalIue B OCHOBE
MIPOMBIIIUIEHHOTO CIOC00a TMOJMy4YeHUs CEepHOM KucioThl. [IpumeHeHue
cepHoi KucCHOThl. COJM CEepHOW KHUCIOTHI, KaUeCTBEHHAs peakuus Ha
cynbar-uon. Haxoxzaenue ceppl U €€ COCIUHEHUM B MPHUPOJIE.
XHMMHUUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpejibl COCAMHEHHUSIMU CEpbl
(KUCTIOTHBIE JOK]IM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €T0
Mpe0TBpAICHUS.

OO6miast xapakrepuctuka 3jeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHS  aTOMOB, XapaKTepHbIE  CTEMEHW  OKHUCIEeHHs.  A3OT,
pacnpocTpaHeHue B Tpupoje, (Ppu3nyeckrue U XUMUYECKHE CBOMCTBA.
Kpyrosopot azora B npupoae. AMMHAK, ero pU3NYECKUe U XUMHUYECKUE
CBOMCTBA, MojyyeHue u npuMenenue. Conu aMMOHUsA, UX (HU3UUYECKUE U
XUMUYECKUE CBOWCTBa, MpUMeHeHHe. KauecTBeHHasl peakius Ha HOHbI
aMMOHUS. A30THasi KUCIIOTa, €€ MonyyeHue, GU3nueckue U XUMHIECKHe
CBOICTBa (00I1IME KaK MPECTABUTENS KJlacca KUCIOT U CrelU(pUIEcKue).
Hcrnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KQ4€CTBE MUHEPAIbHBIX
ynoopenuil.  XUMHUECKOE  3arps3HEHUE  OKpYyXaroled  cpenbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arps3HEHUE BO3/1yXa, MOYBBI
u  BomoémoB). Docdop, amiorponHsle Moaudukanuu pocdopa,
¢busndeckue u xummudeckue ceorictsa. Okcua gpocdopa (V) u dhochopnas
KHCIIOTa, (U3MYECKHE U  XUMHYECKHE CBOMCTBA, IOJy4YCHUE.
Ucnonb3oBanue hochaTtoB B KauecTBE MUHEPATIBHBIX YA0OPEHUH.

O6miass xapakrepuctuka s1eMeHTOB [VA-rpynmel. OcoGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTEMEHW OKHUCICHUS. YTJIEpOoJ,
AJUTOTPOITHBIE MOAU(PUKAIINY, PACTIPOCTPAHEHHUE B MPUPOJIE, PU3UUECKUE
¥ XMMUYECKHe CBOMCTBA. AncopOuus. KpyroBopot yriepojia B mpupo/e.
Oxcunpl yriepona, ux (GpU3NYECKUe M XUMUYECKHUE CBOMCTBA, JICUCTBUE
Ha JKMBBIE OPraHU3Mbl, MOJYYECHHUE M NPUMEHEHHE. DKOJIOTHYECKUE
poOJIeMBbl, CBsI3aHHbIE ¢ OKcHuioM yriaeposa (IV), rumoresa rimodansHOTO
MOTEIUICHUsI KJnuMaTa, MapHUKOBBIM A(dext. YrompHas Kuciora u eé
cold, uX (QuU3NYECKHe U XUMHYECKHE CBOMCTBA, TIOJNy4YCHHE U
MIpUMEHEHUE. KauectBennass  peaxius Ha  KapOOHAT-MOHBI.
Hcnonb3oBanrne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTU U
CEJIbCKOM XO35IMCTBE.

[lepBoHavasibHbIe TOHATHST 00 OPraHMYECKUX BEIIECTBAX KakK O
COCIMHEHMSIX yriiepoaa (MeTaH, 5TaH, OSTUJICH, AaleTUJIeH, 3TaHOI,
TJIMIIEPUH, YKCyCHas Kuciota). [IpupoaHbie UCTOYHUKU YTIIEBOJIOPOI0B
(yroisib, mpupoOAHBINA Ta3, HEDTH), MPOAYKTH UX IepepaboTku (OEH3UH),
WX pOJib B OBITY U NpoMbIlIeHHOCTU. [ToHATHE 0 OMOTIOTHUYECKH BaXKHBIX
BEILIECTBAX: XKUPaAX, OENKaX, YIJIeBOJaX — U UX POJIM B KU3HH UYEJIOBEKA.
MarepuaibHOE €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.



Kpemnuii, ero ¢usznueckre 1 XUMHUUYECKHE CBONCTBA, TOJTyYCHHUE U
npumeHenue. CoenHeHUs1 KpeMHus B npupoje. O01ume npeacTaBieHus
00 oxcune kpemuus (IV) u kpemuueBoit kuciore. CHIMKATBI, UX
UCIIOJIb30BaHWE B OBITY, B  MPOMBIIUICHHOCTH.  Bakuelue
CTpPOUTEIbHBIE MaTepuaibl: KEepaMHKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpoGiembl 6€30macHOTO HMCMOJIB30BAHUS CTPOUTEIBHBIX
MaTEepUAJIOB B MOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3ydeHue 0o0pa3oB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM
KHUCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIUA HA XJIOPHUA-UOHBI H
HaOMIOZIeHWE TPU3HAKOB MX TMPOTEKAHUsS, OIMBITHI, OTpa)Karolue
dbu3nYecKkue M XUMHYECKHE CBOMCTBAa TaJlOTEHOB M WX COCIMHECHHM
(BO3MOXKHO  HCIIOJIb30BAaHUE BHUCOMATEPUATIOB), O3HAKOMIICHHUE C
oOpasnaMu XJOpUJ0B (FaJOreHUA0B), 03HAKOMIIEHHE ¢ 00pa3liaMH Cephl
u e COeAMHEHUSIMU (BO3MOXKHO HCIOJIB30BAHUE BHIEOMATEPHAIIOB),
HaOMoZieHue  mpoliecca OOYyIIMBaHUS  caxapa TMOJ  JIEUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3YUYEHHE XUMHUYECKHUX CBOMCTB
pa30aBIEHHON CEpHOM KUCIIOTHI, MPOBEJACHUE KAUYECTBEHHON peakiuy Ha
cynb(dar-uoH u HaOIO/IeHHEe TTpU3HaKa €€ MPOTeKaHUs, 03HAKOMIICHHUE C
(bu3MYeCcKuMU CBOMCTBaMHU a30Ta, hochopa 1 UX COeTUHEHUM (BO3MOYKHO
MCIIOJIb30BAaHUE BUCOMATEpPUAIOB), 0Opa3liaMHu a30THBIX U (PocopHBIX
yInOOpeHuil, TmoydyeHue, coOupaHue, paclo3HABaHHE W HU3Y4YCHUE
CBOWCTB aMMHMaKa, MPOBEICHUE KAUECTBEHHBIX PEAKIIMil HA NOH aMMOHUS
1 docdar-uoH U U3yYeHUE MPU3HAKOB UX MPOTEKAHUSI, B3aUMOICHCTBUE
KOHIICHTPUPOBAHHOW  a30THOM  KHCIOTBI C  MEIbl0  (BO3MOIKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YyUYCHHE Mozenen
KPUCTAJUIMYECKUX PEHIETOK aiMasa, rpadura, QyiiepeHa, 03HaKOMJICHUE
C TPOLECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM HW  yCTPOMCTBOM  MPOTHBOTrasza, IIOJNyd4eHHE, CcoOupaHue,
pacro3HaBaHHE M M3Y4YEHHE CBOWCTB YTJIEKUCIOTO Ta3a, IMPOBEICHHE
KAueCTBCHHBIX peakluil Ha KapOOHAT M CUJIMKAT-UOHBI M HW3Y4YEHUE
MIPU3HAKOB MX MPOTEKAHHUS, O3HAKOMIICHUE C MPOAYKIHUEN CUIMKATHOU
MIPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTAJIbHBIX 3a/lad [0 TEMeE
«BaxHeilme HeMeTaluIbl U X COSIUHEHHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mrast xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha
OCHOBAaHMHM UX TOJOXKEHHS B llepuogmyeckoid CUCTEME XHUMHUYECKHX
sanemenToB JI. . MenzaeneeBa u crpoeHus aromoB. CTpOEHUE METAIIIOB.
Merannuyeckass CBSI3b M METANIMUECKAass KPUCTAJUIMYECKAS] PEHIETKA.
DNEKTPOXUMHYECKUA Ppsii HaANpsOKEHUH MeTauioB. Dusnmyeckue u
XUMHUYECKHUE CBOMCTBA MeTauioB. O0IIHMe CIOCOOBI MOTYyYEHUS METAJIIOB.
[loHsiTHe O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBHl UX OT
koppo3un. CruiaBel (CTajib, YYTYH, JIOPATIOMHUHUNA, OpOH3a) M HX
MIPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenoynble MeTamibl: MoONOXkKeHHEe B llepuoanueckol cucreme
xumuueckux snemeHToB JI[. M. MenneneeBa, CTpOCHHE HX aTOMOB,
HaxoXJeHue B mpupoge. DPusznueckrue U XUMUYECKHUE CBOICTBa (Ha
npumepe Hatpusi U Kanus). OKCUAbl ¥ TUAPOKCHUIIBI HATPUSA U Kajusl.
[IprMeHeHre NIENOYHBIX METAJUIOB U UX COECTMHEHUIA.

[I{en0yHO3E€MENbHBIE METAJIBI MAarHUM W KaJbLHM: MOJOKEHUE B
ITepuonnueckoin cucreme xumudeckux simemeHToB [[. M. Menneneesa,



CTpOEGHHE HX AaTOMOB, HaxOXJeHue B mpupoje. Duznveckue u
XUMUYECKME CBOMCTBA MarHus W Kaiblusg. Baxheimme coeauHeHUs
Kablusl (OKCHI, THAPOKCUI, coiin). JKECTKOCTh BOABI U CIOCOOBI €&
yCTpaHEHHUS.

AmoMunuii: nonoxxkenue B lleprogudyeckoit cucteMe XMMUYECKUX
sanemenToB J[. 1. MenpeneeBa, cTpoeHUE aTOMa, HaXOK/IEHUE B IIPUPO/IE.
dusznyueckre U XUMHUYECKHE CBOMCTBA altOMHUHHUS. AMQOTEpHBIC
CBOMCTBA OKCHJIAa ¥ TUJIPOKCHUIA ATTFOMUHUSI.

XKenezo: monoxenue B llepuoguyeckoil cucteMe XUMHUYECKUX
sanemeHToB [[. 1. MenpeneeBa, cTpoeHUE aTOMa, HaXO0K/IEHUE B IIPUPO/IE.
duznyueckre U XMMHUYECKHE CBOMCTBA kene3a. OKCUbl, TUIPOKCUIBI U
conu xenesa (1I) u sxenesa (I11), ux coctaB, CBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3ilaMi METAJJIOB U CIUIABOB, UX (PU3UYECKUMHU
CBOMCTBaMHM, H3Y4YEHUE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOKHO
WCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBUS
OKCHJIa KaJbllusi W HaTpus C BOJOM (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBAaHUE CBOMCTB >KECTKOM BOJBI, Mpolecca
rOpeHuss  Kele3a B KHCIOpoJe  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEakluil Ha
WOHBI: MarHus, KaJbllusl, aATFOMUHMS, ITMHKA, Kene3a (II) u xenesa (III),
menu (II), HaGmrogeHne U onmucaHue MPOIIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMU HATpUsA, Kajaus U Kaubluuid (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeIOBaHUE aM(OTEpPHBIX CBOWCTB THAPOKCUIIA
ATIOMUHUA U THUAPOKCHUJIA IIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3aja4
o Teme «BaxkHeiire MeTauibl U UX COSAUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa ¥ MmaTepualibl B TMOBCEIHEBHOM KU3HU YeEJIOBEKa.
be3onacHoe HCMOIB30BaHKME BEIIECTB M XMMHUYECKUX PEAKIUN B OBITY.
[lepBas momoIipb Npu XUMUYECKUX 0KOTAX U OTPABICHUSX.

XHMMHUYECKOE 3arpsi3HEHHE OKpYyXKaromieil cpenasl (mpeaesibHast
JommycTuMasi KoHIeHTpanus BemiectB, ganee — IIJIK). Ponp xumuu B
PEIICHUH SKOJIOTHYECKHUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB MaTepuasoB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHUAIIBI).

Mescnpeomemmunie cea3u

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpPU WM3YYEHUU XUMUU B 9
KJIaCCE OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX TIOHSTHM, TaK W TIOHSATUH, SIBISIOMIMXCA CHUCTEMHBIMU [IJIS
OTJIETbHBIX MIPEJAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01me ecTecTBEHHO-HAy4YHbIC MOHSATHUS: HAYYHBIA (PakT, THIOTE3a,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KiacCUpUKAIMS, MEPUOJUIHOCTD,
HaOMIOZICHUE, OKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHUE, MOJIEb,
SBJICHHE, TAPHUKOBBIN 3P(DEKT, TEXHOJIOTHS, MaTepUAIIBI.

duzuka: MaTepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI,
M30TONBI, PAJAMOAKTHUBHOCTb, MOJIEKYJA, JJICKTPUUYECKUH  3apsf,
MIPOBOJIHUKH, TTOJIYIIPOBOIHUKH, JTUIIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO,
Teno, OO0BEM, arperaTHoe COCTOSIHME BeIeCTBa, Ta3, pacTBOp,
pPacTBOPUMOCTb, KpUCTAUIMUECKasi peEmE€TKa, CIUIaBbl, (QU3nYecKue



BEJIMYMHBI, CIMHUIBI U3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, MUIAHETHI,
3BE3161, ComHILE.

buonorus:  gorocuHTe3, abIxaHue, Ouocdepa, IKOCHCTEMA,
MUHEPAJIbHBIC yIn00peHus, MHUKPOIJIEMEHTHI, MaKpOd3JIEMEHTHI,
MMTAaTeIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEPAIIBI, TOPHBIE TTOPO/IHI,
MTOJIC3HBIEC NCKOTIaeMbIE, TOTUIMBO, BOJIHBIC PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
nHOoO XMMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MPOrpaMMbl  OCHOBHOT'O
oO1ero oOpa3zoBaHus JOCTUTAIOTCA B X0/€ 00yYeHUS] XUMUU B €IMHCTBE
y4eOHOM W BOCHIHUTATENILHOM JEATEIbHOCTH B COOTBETCTBUHM C
TPAAUIIMOHHBIMA ~ POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU UM JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMHU U
HOpPMaMH TIOBEJIEHHUS U CIOCOOCTBYIOT TMpolleccaM CaMOMO3HAHUS,
CaMOPAa3BUTHUS U COIMATU3AIUN O0YHAIOIITIXCSL.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATbCA CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTALUN H
paclIMpEHUE OMbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOro BOCIMTAHUA:

LIECHHOCTHOTO OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUI0, TIOHMMaHUs 3HAYCHUS
XUMUYECKON HAyKW B XU3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH
BIIAJICTh JOCTOBEPHON HH(pOpPMAIME O TMEepPeAOBBIX TOCTIDKCHHUSIX U
OTKPBITUSIX MHUPOBOM M OTE€UECTBEHHON XUMHUU, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MpEACTABICHUS] O  COLMAIBHBIX  HOpMax W MpaBWiax
ME@XJIMYHOCTHBIX ~ OTHOIICHHM B  KOJUIGKTUBE, KOMMYHHUKATUBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, yUeOHOUCCIIEe10BATEIhCKOM,
TBOPYECKOM W  JPYyrux BHUAAX JIESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM AESATEIBHOCTU MPU BHITIOJHEHUU YYEOHBIX,
MO3HABATENIbHBIX 33J1a4, BBIMOJHEHUU XUMHUYECKUX HKCIIEPUMEHTOB,
CO37IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHUMAHHUIO H
B3aMMOITIOMOIIM B MPOIECCE ITON y4yeOHOU AEsITeNIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJICHUE W MOCTYINKU CBOMX TOBAPHUILEHU C MO3ULUU
HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEIACTBUI
MIOCTYTKOB;

3) HEHHOCTH HAYYHOTO MMO3HAHUSA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BELIECTBE U XUMHUYECKOUN
peaKkuu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
COCTAaBJISIFOIIIME OCHOBY JIJISi TIOHUMAHHS CYIIHOCTH HAay4YHOW KapTHUHBI
MHpa, TPEJACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS
MPUPOJIbI, B3aUMOCBS34X YEJIOBEKA C MPUPOJHON CPEIOM, O POJIM XUMHUH
B [MIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HAIPAaBICHHBbICE Ha MOJYYEHHE HOBBIX
3HAHUM 10 XWUMHUH, HEOOXOJUMbIE Jisi OOBSCHEHUS HaOIIOAAEMBIX
MpOIIECCOB W  SIBJICHUM, T[IO3HABaTEIbHOW, WHGOPMAIMOHHOW U
YUTATENIIbCKOM KYJbTYpPhl, B TOM YHCJIE HaBBIKOB CaMOCTOATEIbHOMN
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU UH(OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00yUYEHHUIO U TTO3HAHUIO, TI0003HATETFHOCTh, TOTOBHOCTD
U CHOCOOHOCTh K CaMOOOpa30BaHUIO, MTPOCKTHOM M HCCIIEIOBATEIHCKON
JESTENBbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBIECHHOCTH W YPOBHS
oOy4eHHs B JaJIbHEUIIIEM;



4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HaHHWE IIECHHOCTH >KMU3HHU, OTBETCTBEHHOI'O OTHOIIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0POBBIH 00pa3 KW3HU, OCO3HAHHE
MTOCJICACTBUM M HEMPUATHE BPEIHBIX IIPUBBIYCK (YIOTPEOICHHS aIKOT OIS,
HapKOTHKOB, KypEHHS), HEOOXOJAMMOCTH  COOJIOJICHHS  IPaBHII
0€30IacCHOCTH TIPU OOpaIleHUHU C XUMHUYECKUMH BEIIECTBAMH B OBITY U
pEaNIbHOM KU3HU;

5) Tpy10BOI0 BOCTIMTAHMSI:

HHTEpeC K TMPaKTHYECKOMY H3y4YeHHUIO mpodeccuit W Tpyaa
Pa3IMYHOTO pOJia, YBAXKEHUE K TPyAy M pe3yibTaraM TPYJA0BOH
JESATEIbHOCTH, B TOM YHCJIE€ HA OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHU
10 XWMHUH, OCO3HAHHBIH BBHIOOP HHIMBUAYAJIbHOM TPaCKTOPUH
MPOJOKEHHUST Oo0pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB H
CITIOCOOHOCTH K XHMHH, OOIIECCTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
yCHenHon mpodecCuoHanbHOM IeATeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX
YMEHHM, TOTOBHOCTh aJalITUPOBATHCS B IMTPOGECCHOHAIBHOM Cpeie;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

DKOJIOTHYECKH IIeJIeCOO0pa3HOe OTHOIIEHHE K TIPUPOJE Kak
HCTOYHMUKY >KU3HM Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, MOHUMAHUE
IICHHOCTH 3JIOPOBOTO M O€30IacHOro 00pas3a >XM3HU, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (DM3UUYECKOMY U IICUXHYECKOMY 37I0POBBIO,
OCO3HAHME IIEHHOCTH COOJIIOJICHUS ITPaBUJI OE30MMaCHOTO TOBEJACHUS MPHU
paboTe ¢ BeleCTBaMH, a TAKXKE B CUTYAIUAX, YIPOKAIOIIUX 3I0POBbIO U
JKU3HU JTI0/IeH;

CITIOCOOHOCTH TPUMEHATh 3HAHMS, IOJydaeMble MPU H3YUYCHUH
XUMWH, JJI1 PEIICHUs 3a7ay, CBS3aHHBIX C OKPYXKAIOUIEW MPUPOTHOM
CpeloH, NI TOBBILICHUSI YPOBHS SKOJIOTMUYECKOW KYJIbTYPbI, OCO3HAHUS
I00AJIBFHOIO XapaKTepa JKOJOTMYECKUX MPOOIeM U MyTeH WX pelieHus
MOCPEJICTBOM METOJIOB XHMMMH, SKOJOTHMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBaTbCSI MM B II03HABaTEIbHOM, KOMMYHUKATHBHON U
COILIMAJIbHOM MTPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BbIICIISIIOT 3HAUUMBIE 151
(dhopMUpOBaHMSI MUPOBO33PEHHS OOIIEHAYYHBIC MOHATHUS (3aKOH, TEOPHS,
MPUHIINI, TUMOTE3a, (PaKT, cUcTeMa, MPOIECC, IKCIEPUMEHT U JAPYToeE.),
KOTOPBIC UCTOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUCOHBIX MPEeAMETax U
MO3BOJISIIOT HAa OCHOBE 3HAHUW U3 ATUX IIPeAMETOB (HOPMUPOBATH
MPEJICTaBICHUE O 1IEJIOCTHOM HAy4YHOW KapTUHE MHUpPA, U YHUBEPCAIbHbIC
y4deOHBIC JTEUCTBUS (mo3HaBaTeNbHBIC, KOMMYHHKATUBHBIE,
PeryJIATHBHBIE), KOTOphIe 00eCIeuynBarOT (HOPMHUPOBAHHE T'OTOBHOCTH K
CaMOCTOSITCJIbHOMY  IUIAHUPOBAHUIO W OCYIIECTBIICHUIO  y4eOHOMU
JESITEIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyeckue 1eMcTBUs:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TIpU
OCBOEHUHU 3HAHUMU: PACKPHIBaTh CMBICT XUMHYECCKUX MOHATHUH (BBIICIATH
WX XapakTepHble MPU3HAKHU, YCTaHABJIMBATH B3aUMOCBSI3b C JAPYTUMHU
MOHATHUAMU), HCIIOIb30BaTh TOHATUS IS OOBSCHEHHUS OTACIbHBIX
(hakTOB W  SBJICHUM, BBIOMPATh OCHOBAaHWUA H KPUTEPUU IS
KJIacCU(pUKAIIUM XUMHUYECKHUX BEIIECTB U XUMHUYCCKHUX PEaKIIUH,
yCTaHaBJIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIy OOBEKTaMH



U3Y4YEHUs, CTPOUTh  JIOTUYECKUE  paACCYXJeHUs (MHIYyKTUBHBIE,
JeAYKTUBHBIC, 110 aHAJIOTHH), JIeJaTh BRIBOJIBI M 3aKJIFOUCHUS;

yMEHUE NMPUMEHATh B TIPOliecce MO3HAHUS MOHITHS (TPEAMETHbBIC U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIOIb3YEMbIE
B XMMUHU, MPE0OPa30BhIBATH IIUPOKO MPUMEHIEMbIE B XUMUU MOJICIIbHbBIE
MPEACTABICHUS] — XMMHYECKUN 3HAaK (CHMBOJI DJIEMEHTA), XUMHUYECKas
dbopmyna U ypaBHEHHUE XMMUYECKOW PEAKIMU — MPHU PEIICHUH y4eOHO-
MO3HABATENIbHBIX 33J]a4, C Y4YETOM HTHUX MOJIETbHBIX MPEICTaBICHUN
BBUSIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK H3Y4aeMbIX
O00BEKTOB — XMMHUYECKUX BEIIECTB U XMMHUUYECKHX PEAKIUH, BBISABIATH
oOlue  3aKOHOMEPHOCTH,  MPUYMHHO-CIEJACTBEHHBIE  CBSI3U WU
MIPOTUBOPEYHS B U3YHAEMbBIX MIPOLIECCAX U SIBICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eUCTBUA:

YMEHUE HCIOJb30BaTh TOCTABIICHHBIE BOIPOCHl B KadyecTBE
WHCTPYMEHTA MMO3HAHMS, a TAKXKE B KQUeCTBE OCHOBBI /1151 (POpMUPOBAHUS
TUIIOTE3BI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpuOOpETEeHUE ONbITa MO I[JIAHUPOBAHUIO, OpTraHU3alluud |
MPOBEJICHUIO YUYEHUYECKUX DKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a
XOJIOM TMpoIlecca, CaMOCTOSITEIbHO TMPOTHO3UPOBATH €ro pe3yJbTarT,
dbopmyaupoBaTh 0000IIEHHSI W BBIBOJIBI MO PE3yJIbTaTaM MPOBEAECHHOTO
OTIbITA, UCCIIEIOBAHHUS, COCTABIIATH OTUET O MPOJICTIAHHOMN padoTe.

Pabora c nnopmanmueii:

yMEHUE  BbIOMpATh, AHANU3UPOBATH U  HHTEPIPETUPOBATH
MH(}OpPMAIUIO PA3TUYHBIX BUJIOB U (HOPM MPEACTABICHUS, MOIYIAEMYIO
U3 Pa3HBIX UCTOYHUKOB (HAY4YHO-MOMYJSpHAS JTUTEPATypa XUMHUYECKOTO
coJiepKaHusi, CIpaBOYHBIE MocoOus, pecypchl MHTEepHETa), KpUTUUECKH
OIICHUBATh MPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHATh PA3JIUYHbIE METOJbI M 3alpOChl IPU MOUCKE U
orOope MH(OpPMAIUU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUSI YUCOHBIX M MO3HABATEJBHBIX 3a7a4 OMPEACIEHHOTO THIIA,
NpuOOpETEHUE ONbITa B O0JACTH HCIIOJIBb30BaHUA HHGOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUM, OBJQJCHUE KYJIbTYpPOl aKTUBHOTO
WCIIOJIb30BAHUSL  PA3IUYHBIX TTOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO
BBHIOMpPATh ONTUMaJIbHYIO (opMy TMpeacTaBieHUss UHOOpMAIUU U
WUTIOCTPUPOBATh  pellaeMble  3aJa4dl  HECJIOKHBIMH  CXEMaMH,
auarpaMMamu, IpyruMu opmamu rpaduku ¥ 1X KOMOUHALIUSIMU;

YMEHHUE HCIOJb30BaTh M aHAIU3UPOBATH B MpOIEcce yuyeOHOU H
UCCJIEIOBATENIbCKOM  JCSATENIBHOCTH ~ MHGOPMAIMI0 O  BIMSHUU
MIPOMBIIIUIEHHOCTH, CEJIbCKOTO XO3SWCTBA M TPAHCIIOPTa HA COCTOSTHUE
OKpYKaroUer MPUPOIHON CPEIBIL.

KoMmyHnKkaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0/ Iuanora u (Win) JUCKYCCUU) TIO
CYILIECTBY OOCYXKJaeMoi TeMbl, (HOpMYyIHUpOBaTH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPEIJIOKEHHOMN 3a/1a4H;

YMEHUSI TPEACTABIATh IMOJYYEHHBIE PE3yJbTaThl MO3HABATEIHHOM
JIESITEILHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTaX; JiejaTh MPE3CHTAINIO
PE3YNIbTATOB BBHIMOJHEHUS XUMUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO
OMbITa, JIA0OPATOPHOM pPabOTHl O MCCIETOBAHUIO CBOWMCTB BEIIECTB,
y4eOHOTO IIPOEKTa);

yMEHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM M MCCIEIOBATEILCKON JIEITEIbHOCTH MPU PEHICHUU



BO3HHMKAIOIIUX TMpoOJIeM Ha OCHOBE Yyuéra OOIMUX HWHTEPECOB U
corjacoBaHusi Mo3uluil (0OCykJeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
WTYPMBD», KOOpPJAHWHALMsI  COBMECTHBIX  JICMCTBUM, OIPEICIICHUE
KPUTEPHUEB IO OLIEHKE KAYECTBA BHITIOJHEHHON paOOThI U JPYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATENBHO  ONPENCISITh eI  JIEeSATEIbHOCTH,
MJIAaHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIUMOCTHU
KOPPEKTUPOBaTh  CBOK  JEATEIBHOCTb, BBIOMpaTh  HauOoliee
s exTuBHBIE CIIOCOOBI pellleHHs] YYeOHBIX M TO3HABATENIbHBIX 3aj1ad,
CaMOCTOSITEJIbBHO COCTaBJIATh WM KOPPEKTUPOBATH IPEIIOKECHHBIN
AJTOPUTM JCWUCTBUM NPHU BBINOJHEHUU 33JaHUN C YYETOM IIOJYUYEHHUS
HOBBIX 3HaHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIHUsX,
OLICHMBATh COOTBETCTBHUE ITOJYYEHHOI'O PE3YJIbTaTa 3asBJICHHOW LIENH,
YMEHHUE MCIOJIb30BaTh M AHAIU3UPOBATHh KOHTEKCTHI, IpEIjaracMble B
YCIIOBUH 3aJIaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeamMeTHBIX Pe3ysbTaToOB M0 OCBOCHHUIO 00S3aTEIBHOTO
colepKaHUsi, YCTAHOBJICHHOTO JaHHOW  denepasbHONM  paboueit
MIPOTPamMMOii, BBIJICISIOT: OCBOCHHbBIE 00YYarONTUMUCS HAyYHbIC 3HAHUS,
YMEHUS U CIIOCOOBI IeUCTBUH, cieriudrudecKue sl IpeIMeTHON 00IacTu
«XuUMUSD», BUABL JEATEIBHOCTU I10 IOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpETalNK, TMPeoOpa3oBaHUI0 W MNPUMEHEHHIO B  Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYyaIlUsIX.

K koniy oOyueHuss B 8 kJacce mpeaMETHbIE peE3yJibTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXkarb  C(OPMUPOBAHHOCTH Y
o0y4Jaronuxcst yMEHUM:

e PAacKpbIBaTb CMBIC]I OCHOBHBIX XUMHUUYECKHUX IOHSATHUM: aTOM,
MOJIEKYJIa, XUMAYECKAN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OAHOPO/HASI M HEOJHOPOJIHAS), BaJICHTHOCT,
OTHOCHUTEJIbHAsA aTOMHAasi U MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHASI MAcCa, MaccoBasl JOJIsI XUMUUYECKOTO
AJIEeMEHTa B COCAMHEHUH, MOJISAPHBIM OOBEM, OKCHI, KHUCIIOTA,
OCHOBAaHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS,
XUMUYECKash peakius, Kilaccupukanus peakiui: peakiuu
COCAMHEHUs, PEaKUUH PpA3JI0KEHUS, pPEAKIUMU 3aMEIICHUs,
peakuuu 0OMeHa, PK30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETIOBON
abdexT peakiuu, SAPO aroma, SJICKTPOHHBIA CJIOW aToma,
aTOMHasi OpOUTalb, PAIANYC aTOMa, XUMUYECKas CBS3b, MOJIApHAs
Y HEIOJISIpHAas KOBAJIECHTHAsS CBSA3b, HOHHAs CBSA3b, MOH, KaTUOH,
aHUOH, pAcTBOp, MaccoBas JOJs BelmiecTBa (TPOIEHTHAs
KOHIIEHTpAIs1) B PacCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMUYECKUX ITOHITUN
U TOPUMEHATH OTU IMOHATHUS IPU OIMCAHUU BEIIECTB M HX
[IPEBPaLCHUM;

e JHCIIOJNB30BATh XUMHMUYECKYK) CHMBOJIMKY I COCTaBJICHUS
(dhopMys1 BEIIECTB U YPABHEHHUM XUMUYECKUX PEAKIIUN;

e ONpEAeNATh BaJEHTHOCTH AaTOMOB JJIEMEHTOB B OWHApHBIX
COCIMHEHUSIX, CTENEHb OKHUCJICHHS DJEMEHTOB B OMHApPHBIX
COCMHECHUAX, MPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIAacCy COeAMHEHUN 1o QopMyiaMm, BUJ XUMUYECKOW CBSI3H
(KoBaJieHTHAsi U MIOHHAs) B HEOPTAHUUECKUX COCTMHEHUSX;



e packpsiBaTh cMbIci [lepuoauueckoro 3akona 1. Y. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH
CBOWMCTB XUMHYECKUX DJJIIEMEHTOB OT HX TMOJIOKEHUS B
[lepuoauyeckoil cucteme, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HMS, 3aKOHA
ABorazapo;

e ONUCHIBATH M  XapakTepus3oBaThb  TabIUuyHyr0  Qopmy
[Tepuoauyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB: Pa3JIMyYaTh
MOHATUSL «TJIaBHas moarpymnna (A-rpymma)» W «1moOodHas
noarpynna (b-rpynma)», wmanble W OoJblIME  TIEPHOJIBI,
COOTHOCUTh OOO3HauY€HUs, KOTOpbIe UMEITCS B Tabnuie
«llepnonnueckas cucrema xumMuueckux osiemeHtoB JI. W
MeHnneneeBay C YHCIOBBIMM XAapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XHMMYECKHX D3JIEMEHTOB (COCTaB W 3apsij siapa, ooiiee
YUCJIO OJJEKTPOHOB M PACHPEACIICHHUE HX IO 3JIEKTPOHHBIM
CJIOSIM);

e KJACCU(PUIUPOBATH XUMUYECKHUE HIIEMEHTHI, HEOPraHUYECKUE
BEIIIECTBA, XHWMHMUYECKHE peakuud (M0 YHUCIYy M COCTaBy
y4acTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIIOBOMY 3P deKTy);

e XapaKkTepu30BaTh (OIMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB, TMOATBEPXKJAsl  ONUCAHHE
MpUMEpPaMH  MOJIEKYJISIPHBIX ~ YPaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

e TMPOTHO3UPOBATH CBOMCTBA BEWMIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX
MIPEBPAILECHUI B pa3JIUYHBIX YCIOBUSAX;

e BBIUYHCIISITH OTHOCUTEIBbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIL[ECTB, MACCOBYIO JIOJII0 XUMHUUYECKOIO dJIeMEHTa 1o Gopmyiie
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
Pacy€ThI IO YPAaBHEHUIO XUMUYECKON PEAKIINY;

e TMPHUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON AEATEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTEeMaTH3aluIo,
KJIacCU(PUKAIIMIO, BBISIBJICHUE TPUUMHHO-CIIC/ICTBEHHBIX CBSA3EH —
JUISl W3YyYEHHUS] CBOMCTB BEIIECTB M XHUMHUYECKHX PEAKILIHM,

€CTECTBEHHO-HAYYHbIE METOJbl IO3HAHWS — HaOJIOJCHHUE,
U3MEpPEHHE, MOJICIMPOBAaHUE, OKCHEPUMEHT (peasibHbId WU
MBICJICHHBIN );

e CIEJOBaTh MpaBWJaM TIOJIb30BAaHUS XUMHUYECKOW TMOCYI0N U
1abopaTOpHBIM 000pPYJOBaHUEM, a TAK)KE MpaBUiiaM OOpaIieHUs
C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU  TIO
BBITIOJIHEHUIO  JIAOOPATOPHBIX ~ XMMHYECKHX  ONBITOB  TIO
MOJIYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEHIECTB (BOJOPOAA U
KHCIIOPOJIa), TPUTOTOBJICHUIO PACTBOPOB C  ONpENEIEHHOM
MacCcoBOM J0Jied pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M
MPOBOJIUTh XUMHUYECKUE HSKCIEPUMEHTHI M0 PACIO3HABAHUIO
pPacTBOPOB IIEJIOYEM M KHUCIOT C TMOMOIIbI0 WHJIUKATOPOB
(;makmyc, peHondTaaenH, METHIOPAHK U JPYTHE).
K koniy oOydenuss B 9 kJacce mpeAMETHbIE pE3yJbTaThl Ha
0a30BOM  ypOBHE JIOJDKHBI ~ OTpaXkarb  C(OPMUPOBAHHOCTH Y
oOy4Jaronnxcsi yMEHUM:



pPacKpbhIBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKHUX  TOHSTHIA:
XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHUOH,
IPOCTOE  BEIIECTBO, CJIO)KHOE  BELIECTBO,  BAJIEHTHOCTD,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas
peakiysi, XUMHUYECKasi CBsA3b, TEIUIOBON 3 (PEKT peakuuu, MOJb,
MOJISIPHBIH  00BEM, PAacCTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS JUCCOIMALIMS, PEAKIMd HWOHHOTO OOMEHa,
KaTtaiu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTHUMbIE WU
HEOOpaTUMbIE  PEaKlUd, OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC
peaklMK, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCJICHHE U
BOCCTAaHOBJICHUE, aJUIOTPOIUsi, amM(pOTEPHOCTh, XUMHUYECKas
CBs3b (KOBaJICHTHAs, HOHHASI, METAJUTMYECKas ), KpUCTAIIMYECKas
peméTKa, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakiuu, nmpeaesbHo aonyctumas konnentpanus [1/1K Bemectsa;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHM
U TPUMEHATH O3TU TOHATUS TPHU OINHUCAHUU BEIIECTB U UX
[IpEBPaLCHUM;

UCIIOJIb30BaTh XUMHMYECKYI0 CHUMBOJIMKY JIJII COCTaBIICHHUS
(dhopMys1 BEIIECTB U YPABHEHHUM XUMUYECKUX PEAKIIUN;
OTpEeNENATh BAJICHTHOCTb W CTENEHb OKHUCICHUS XHMHYECKHX
AJIEMEHTOB B COCIMHEHUSIX Pa3IUYHOTO COCTaBa,
MPUHAJICKHOCTh ~ BEHIECTB K OMNPENeIEHHOMY  KJaccy
COeMHEHM 1o  ¢opMyrnaMm, BUJ  XUMHUYECKOHW  CBS3U
(KoBajJieHTHasi, WOHHAs, METAIMYEeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsj] UOHA M0 XMMHUYECKON QopMmylie, XapakTep
Cpelbl B BOJHBIX PAacCTBOPAaX HEOPraHUYECKHX COCTUHEHUH, THUII
KPUCTAJUTMYECKOU PEMIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIch [leproanueckoro 3akoHa [[. . Menneneesa
U JEMOHCTPUpPOBaTH €ro IOHUMAHHWE: OIHCHIBATH WU
XxapakTepu3oBaTh TabauuHyt0 popmy I[lepuoanueckoii CUCTEMBI
XUMUYECKUX  DOJIEMEHTOB:  pa3linyaTh TOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynna)» u «mnobdounas noarpynna (b-rpymma)y,
MaJjibie U OOJIbIIIKE MTEPHOJIbI, COOTHOCUTHh 0003HAYCHUS, KOTOPHIE
UMEIOTCSI B NEPUOJUYECKOM  TaOJuIlEe, C  YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMUMHUYECKUX HJIEMEHTOB
(cocraB u 3apsg  gnapa, oOImee 4YHCIO  DJIEKTPOHOB U
pacmpesiefieHde UX IO DJIEKTPOHHBIM CJIOSIM), OOBACHSITH 0OLIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U UX
COEIMHEHUI B TpeJiesaXx MajbIX MEPUOJO0B U TJIaBHBIX MOATPYIII
C Y4€TOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPraHUYECKHE
BEIIECTBA, XHUMHMUYECKHE peakuuu (M0 YUCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIUIOBOMY 3P (dEKTy, 1o
M3MEHEHUIO CTENeHEN OKUCTICHUSI XUMUYECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTH) o0OOImMEe U  crenuduyueckue
XUMUYECKHE CBOMCTBA TPOCTBIX M  CJIOXHBIX  BEIIECTB,
MOATBEPK/asi OMHCAHUE MPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;
COCTABJISITh ~ YPABHEHUS  DJEKTPOJUTUYECKOW  JTHCCOIMALUAU
KHCIIOT, IEJI0Yel U COJIeH, TOJIHBIE U COKpPAIEHHBIE YPAaBHEHHUS
peakiuii HMOHHOTO oOMeHa, ypaBHEHUS peaKIuid,



MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKIY
BEIIIECTBAMHU PA3IIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiMii TMOCPEACTBOM COCTaBJICHUS DJIEKTPOHHOro OajaHca
3THUX PEAKIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX
CTPOCHHUS, BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPAICHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacCChI
BEILIECTB, MACCOBYIO JIOJII0 XUMHUUYECKOT0 dJeMEHTa 1o Gopmyiie
COEJIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B pACTBOPE, IMIPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKIInu;

coOmo/IaTh TpaBWiIa TMOJB30BAHUS XUMHUYECKON TOCYIOM U
1a60paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBUiIa OOpAIEHUS C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBITIOIHEHUIO
7a00paTOPHBIX ~XMMUYECKUX ONBITOB IO TOJYYCHHIO U
coOUpaHuI0 Ta3000pa3HBIX BEIHIECTB (aMMHUAKa U YIIJIEKUCIIOTO
rasza);

MIPOBOJIUTh PEAKIUH, MOJATBEPHKIAIOIINE KaueCTBEHHBIH COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
OpomMua-, monua-, kKapOoHat-, ¢ocdar-, CHUIHMKAT-, CyJIbdar-,
TUAPOKCUJI-MOHBI, KAaTHUOHBI AMMOHMS M HMOHBI HM3YyYECHHBIX
METaJUIOB,  NPHUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHWYECKUX BEUIECTB;

MIPUMEHSTH OCHOBHBIE OTEPAIIUU MBICIUTEIBHOMN NESITEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHE, 000OIICHHE, CHCTEeMAaTH3aluIo,
BBISIBIICHUE TMPUYUHHO-CIIEJCTBEHHBIX CBSI3€H — I U3YyYECHHS
CBOMCTB BEHIECTB M XHUMHUYECKHX PEaKIUW, €CTEeCTBEHHO-
Hay4YHbIE METOJAbl T[O3HAHUS — HAONIOJCHHE, U3MEpPEHHUE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumMeHoBaHue KoauyecTBO yacoB
Ne DJIeKTpOHHbIe (LM (ppPOBbIE)
pa3jeioB U TeM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NMporpamMmbl padoThbI padoThI
Paznen 1. [lepBoHayanbHble XUMUYECKHE IOHATHS
XUMHS — BaKHas
11 00J1aCTh €CTECTBO3HAHMS i ) bubmuoreka [JOK
' Y IPAKTHIECKOM https://m.edsoo.ru/7f41837¢
NEeATEILHOCTH YeJI0BEKA
12 BerectBa 1 xumuueckue 15 ! bubmuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20 2
Pasjen 2. BaxkHelilune npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
1 Bosnyx. Kucnopon. 6 | bubnuorexa LIOK
' [TousaTue 06 okcumax https://m.edsoo.ru/7f41837¢c
59 Bonopona.Ilonstue o g ! bubmuoreka [JOK
' KHUCIJIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PacTBopsi. 5 ! ! bubmuoreka [JOK
' [TousiTe 06 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCHI Bbubmuoreka IIOK
24 11 1 1 i

HCOPTaHUYCCKUX

https://m.edsoo.ru/7f41837¢



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

COEIUHEHHUI

Wroro no pasneny 30 9

Paznen 3. llepuoauyeckuii 3axon u [lepuogudeckas cucrema xumnueckunx 3jaemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU

[Teprnoguueckunii 3aKOH U

[Tepuoaundeckas cucrema
bubmuoreka [JOK

3.1
XHMIHECKHIX STCMEHTOB 7 https://m.edsoo.ru/7f41837¢

J. 1. MenaeneeBa.

Crpoenue atoma

XUMHYeCcKas CBSI3b.

19 OKHCIHUTENBHO- g ! bubmmoreka [JOK
' BOCCTAHOBUTEJILHBIC https://m.edsoo.ru/7f41837¢
peakiuu
bubmuoreka [JOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmotera [JOK
P p https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO
68 4 6

YACOB I10 [TPOTPAMME



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

9 KJIACC

HaumenoBanue KoJunyecTBOo 4acos
Ne DJIeKTpOHHbIe (LM(ppOBbIE)
pa3aeioB U TeM Koutpoabnbie IIpakTnyeckune
n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
MporpamMmMbl padoThI padoThbI
Pa3nes 1. BemecTBO M XMMHYecKHe peaKII UM
[ToBTOpEHUE U
L1 yriayOieHue 3HaHUH 5 ! bubmmoreka [IOK
' OCHOBHBIX Pa3JeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LIOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKHUX PEaKLUn
DIIEKTPONUTHYECKAS
13 JIUCCOLIMALIHA. g ! ! bubmuoreka [JOK
' XUMHUYECKUE PEAKIINH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17 !

Pa3gen 2. HeMeTaJIbI M UX COCAUHECHUS

OO01mas xapakTepucTHKa

bubmuoreka [{OK
2.1 XUMHUYECKUX DIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorensl
O0mas xapakTepucTuKa
P P bubauoreka [JOK
2.2 XUMHUYECKUX DIIEMEHTOB 6

VIA-rpynmel. Cepa u eé

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

COCOAMHCHU

OO01mas xapakTepucTHKa

)3 XAMHYECKHX DJIEMEHTOB - bu6mmoreka [JOK
' VA-rpymisl. A3or, https://m.edsoo.ru/7f41a636
docdop u uxX coeTMHCHUS
OO6mas XxapakTepucTHKa
XAMHYECKHX DJIEMEHTOB Bub 110K
HOJIMOTEKA
2.4 IVA- .Y
Fp}:l'[l'[LI rrepon 8 https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX
COENMHEHNS
Wroro no pasneny 25 4
Paznen 3. MeTa/li1bl H HX COeIMHEHUA
31 OO0mue cBoiicTBa 4 bubmuoreka [{OK
' METaIJIOB https://m.edsoo.ru/7f41a636
19 Baxwueiimme MeTamibl U 16 bubmuoreka [JOK
' UX COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20 :
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
41 BemectBa u maTepuansl B 3 but6mmoreka [JOK
' JKU3HH 4EJI0BEKA https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
b K
PesepBHOE Bpems 3 noamotexa O

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

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68







HOYPOYHOE IIVTIAHUPOBAHHUE

8 KIIACC
KoimyecTBo yacoB DJIEeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabHbie IIpakTHyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/bHbIE
padoTsbI padoTsbl
pecypcsl
IIpenmer xumuu. Ponbs xumuu B
bu6mmoreka [IOK

J)KWU3HU uenoBeka. Tena u

https://m.edsoo.ru/ff0d210c

BEIIIECTBA
) [TonsiTrie 0 MeTOIaX MO3HAHUSA B i bu6mmoreka [{OK
XAMUA https://m.edsoo.ru/ff0d227¢
[TpakTuueckas paborta Ne 1
«IIpaBuna paboThl B
3 1a00paTOPUH U IPUEMBI 1 1 bubmmoreia LIOK
patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ J1abopaTopHbIM
000pyIOoBaHUEMY
4 YucTeIe BEllecTBa U CMECH. 1 bu6mmoreka [{OK
CrniocoObl pa3fieieHus: cmecei https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceit (Ha i ) bubmuorexa [JOK
IIPUMEPE OYUCTKU [TOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [{OK
6 A
TOMPLH MOJICKY IRt ! https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DIIEMEHTBL. 3HAKH 1 bubmuoreka [JOK



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

(CHMMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/ff0d2be8

2JIEMEHTOB
8 IIpocThie U ClIOKHBIE BEIIECTBA bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE bubmmorera [JOK
yaap ya https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMU4eckas popMmyia. bubnuorexa [JOK
BanenTtHoCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJIEMEHTOB
OTHOCHUTENbLHAA aTOMHAs Macca.
11 OTHOCUTEILHAST MOJIEKYJIIPHAS bubmmorexa HOK
YIAp https://m.edsoo.ru/ff0d323¢c
Macca
12 MaccoBas 10511 XMMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIUHCHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BeniectBa. MoJib. bubmuoreka [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 Du3nvecKue 1 XUMUYECKHUE bu6mmoreka [IOK
SIBIICHUSA. XUMHUYECKasl peaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycinoBus
15 MPOTEKAHUS XUMHYECKUX bubmorera [JOK
p . https://m.edsoo.ru/ff0d3al6
peakui
3aKOH COXpaHEHHMs MacChl
16 BEIIECTB. XUMHUYECKHUE bubmorera [JOK
m ) https://m.edso0.ru/ff0d3b88
YpaBHEHUSA
17 Breruuciienust KonuuecTBa, MacChl bubmuoreka [JOK



https://m.edsoo.ru/ff0d2be8
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
https://m.edsoo.ru/ff0d3b88

BEILIECTBA 10 YPABHECHUSIM
XUMHYECKHUX PEAKIU

https://m.edsoo.ru/ff0d5708

Knaccudukanus XuMuueckux
peakiuii (CoeTMHEHUS,

bubmuoreka [JOK

18
PA3JI0KEHUS, 3aMEILICHNUS, https://m.edsoo.ru/ff0d3{34
oOmMmeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHIMKIoNeAuCcT. O600IeHe 1 bubmmorexa [IOK
H AHCT: Hj https://m.edsoo.ru/ff0d40c4
cHUcTeMaTu3aIus 3HaHU I
KonTtponbnas padora Nel mo
20 Teme «BemecTBa u XuMuueckue bubmorexa HOK
H https://m.edso0.ru/ff0d4290
peaKIum»
Boznyx — cmech razos. Cocras
21 Bo3ayxa. Kuciopona — sneMeHT bubmorexa HOK
Ayxa. po https://m.edsoo.ru/ff0d448e
u npoctoe BemecTBo. O30H
Ou3nyecKkue 1 XUMHUIECKHE
2 CBOICTBa KHCIIOpOAa (peakiuu bubnuorexa [JOK
OKHuceHus, TopeHue). [lonsrue https://m.edsoo.ru/ff0d4614
00 okcugax
CrniocoOsl MosTyd4eHus KHUCIopoia
7 B J1a00opaTopuu 1 bubnuorexa [JOK
MPOMBIIUIEHHOCTH. [IpuMeHenue https://m.edsoo.ru/ff0d497a
KHCIIOpOJa
TennoBoii 3 PexT XuMUIECKOI
bu6mmoreka [{OK
24 peaKIuu, MOHSITHE O

TCPMOXUMHNYCCKOM YpaBHCHUH,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

9K30- 1 DOHAOTCPMHUYCCKUX

peaKIusIx
Tomnuso (HedTh, yroib u
25 METaH) 32(11" j)SHeIzI:e BO3/yXa bubmmorexa [HOK
%P yxa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI ero MpeA0TBpaIleHuUs
[TpakTuueckas pabota Ne 3 o
26 teme «llonydenue u cobupanue bubnnorexa [JOK
KUCIIOpOZA, U3yUYEHUE €TI0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bonopon — anemeHT u pocrtoe
27 BE Hefﬂfo Haxoxnenue 11: bubmmorexa [HOK
Hl ' A https://m.edsoo.ru/ff0d4dd0
npupoje
Ou3nyecKkue 1 XUMHUIECKHE
28 CBOMCTBa BOJOpOAa bubmmorexa [HOK
AOPOAA. https://m.edsoo.ru/ff0d4dd0
[Tpumenenue Boopoaa
bubmuoreka [JOK
29 I1
OIUITHE © KHCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI 1oryyeHus BOA0pOia B bubnnorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckast pabota Ne 4 o
3l teme «Ilonydenue u cobupanue bubnnorexa [IOK
BOJIOPO/1a, U3YUYEHHUE Er0 https://m.edsoo.ru/ff0d4f42
CBOWCTB»
1 MounspHbiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542¢
33 Brruucnenust 00béma, bubmuorexa [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

KOJIMYECTBA BEIIECTBA ra3a Mo
€ro U3BECTHOMY KOJIUYECTBY
BEIIIECTBA HIIH 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenns o066MOB ra3oB 1o
YpaBHEHUIO PEAKIIMU Ha OCHOBE

bubmuoreka [JOK

34
3aK0HA 00OBLEMHEBIX OTHOIIEHUH https://m.edsoo.ru/ff0d5708
rasoB

35 DU3NYECKUe U XUMHUYECKHUE bubmuoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boaa xak pacTBOpuUTEIb.

37 HacpiiieHHbIe 1 HEHACHIIIIEHHBIC bu6mmorexa [{OK
pacTtBOpbl. MaccoBas jonst https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[TpakTuueckas paborta Ne 5 o
teme «lIpurorosnenue

38 aCTBOPOB C OIIPEIEIEHHON bubnmorera [TOK
P P o 13 ! .. https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIei paCTBOPEHHOTO
BEIIECTBaY
KoHnTtponbnas padora Ne2 mo

39 teMe «Kucnopox. Bogopo bubnmorera [TOK

PO BOAOPOL. https://m.edsoo.ru/ff0d6342
Bonay»

40 OKcuapl: cocTas, bubnuorexa [JOK
KJaccu(uKaius, HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e

41 [Tonyyenue u xumMm4eckue bub6nunoreka [IOK



https://m.edsoo.ru/ff0d55a0
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CBOWCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM()OTEPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e

OcHOBaHUs: COCTaB, bu6mmorexa [{OK
42
KJaccuguKaius, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyenue u xumMm4eckue bubnnorexa [IOK
CBOMCTBAa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: cocras, bu6mmoreka [{OK
KJaccuguKaius, HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n xummuueckue bub6nunoreka [IOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 cnoco((SI)II) oJI )eHHs[ a bubmorexa LOK
yi L https://m.edsoo.ru/00ad9474
XHUMHYECKHE CBOMCTBA
[TpakTnueckas padota Ne 6.
Pemenue skcnepuMeHTaIbHBIX
47 3aga4 no teMe «OCHOBHBIE bubnnorexa [IOK
a https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX
COCIMHEHUI
I'eneTnveckas CBsI3b MEXKIY
48 KJaccaMi HEOPraHHYEeCKUX bubmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
CcOeIUHEHUH
49 O06o011eHre U cuCTeMaTU3aLus bubnnorexa [IOK
3HAHUN https://m.edsoo.ru/00ad9cb2
KonTtponbnas padora Ne3 mo
" bubnuotexa [JOK
50 TeMe "OCHOBHBIE KJIACCHI

HEOPraHWYECKUX COCTUHEHUM"

https://m.edsoo.ru/00ad9¢ela
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[IepBble ONBITKM
KJIaccu(pUKAITUN XUMHYECKIX

bubmuoreka [JOK

31 anemMeHToB. [IoHsiTHE O TpymITax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[lepronnueckuii 3aKOH 1

5) [Iepnoanueckas cucrema bub6nuoreka LIOK
XUMHYECKHX 3eMeHTOB [l. U. https://m.edsoo.ru/00ada52c
Menneneena

53 [Iepuonsl, rpynnel, MOATPYIIIILI bubmorexa HOK

https://m.edsoo.ru/00adas52c

54 Crpoenue atomoB. CocTaB bubnnorexa [JOK
aTOMHBIX saep. M3oTornsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX

55 000J104€K aTOMOB HJIEMEHTOB bubnuorexa [JOK
ITepuonnueckoint cucremsi /. 1. https://m.edsoo.ru/00ada6bc
Menaeneesa
XapakTepucTuKa XUMHUECKOTO

56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnueckoro

57 3aKOHA /I Pa3BUTHUS HAYKU U bubmuorexa [JOK
npaktuku. /. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4€HBIM, IEAAror U rpaxiaaHuH

58 DIIEeKTPOOTPULIATETLHOCTh bubnnorexa [JOK

ATOMOB XUMHYECKHX DJIEMEHTOB/

https://m.edsoo.ru/00adaab&



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada342
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Bcepoccuiickas npoBepodHas
pabora

59 HMonnasg xuMuueckas CBsI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nosusipras i bu6nuoreka LIOK
XHUMHUYCCKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHast i bubnuorexa [JOK
XHMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenen oxucnenus I https://m.edsoo.ru/00adae28
63 OKHCIIUTENBHO- i bubnuorexa [JOK
BOCCTaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64
OKHCIMTEIH 1 BOCCTAHOBHTEIIN I https://m.edsoo.ru/00adb076
KoHnTtponbnas padora Ned mo
65 teme «CTpoeHre aToMa 1 bubmorexa HOK
p ' https://m.edsoo.ru/00adb486
XUMHYECKasi CBI3bY
66 PesepBublit ypok. O60011eH1Ee U { bubmuorexa [JOK
cUCTeEMaTU3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
67 PesepBublit ypok. O600111eHNE U { bubnuorexa [JOK
cUcTeMaTU3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O60011eH1E U i bubnuorexa [JOK
cUcTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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9 KJIACC

KoaunuyecTBo 4acoB

JJIeKTPOHHBbIE HH(PPOBBIE

Ne Jlara
Tema ypoka KoHTpoJibHBIE IpakTHyeckue oOpa3oBaTe/bHbIE
n/n Bcero U3yYeHUs
padoThbI padoThI pecypchl
[Iepnoanueckuii 3aK0H.
| [Iepnoanueckas cucrema i bu6nuorexa IIOK
XUMHYECKHUX 3JIEMEHTOB /I. https://m.edsoo.ru/00adb59e
. Menpeneena
3aKOHOMEPHOCTH B
) M3MEHEHHUH CBOWMCTB i bubmuoreka [JOK
XUMUYECKUX BJIEMEHTOB https://m.edso0.1ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATVDA ) bu6mmoreka [JOK
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIIECTB
Buasl xumudeckoi cBI3U U
4 THITBI KPUCTATUTHIECKHUX 1 bubmorexa [OK
. p https://m.edsoo.ru/00adbac6
pemeéTox
KoHnTtponbHas pabora Nel
o Teme «IloBTopenue u
5 T — | | https://lesson.academy-
yry content.myschool.edu.ru/04/09
OCHOBHBIX Pa3IeJIOB Kypca
8 kiacca»
6 Kitaccudpukanus { bu6nuoreka [IOK

XUMUYECKHUX PEAKLIUN 110

https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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PAa3JIMYHBIM IIPpHU3HAKaAM

ITonstue o CKOpPOCTH
XUMHUUYECKOM pEaKuuu.

bu6mmoreka [JOK

7
IToHsaTHE O TOMOT'€HHBIX U https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIIMIX
IoHsiTHE O XUMHYECKOM
paBHOBecuU. DAKTOPHI,

g BJIUSIIOIIIME HA CKOPOCTh bu6mmoreka [JOK
XUMHYECKOW PEaKUU U https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHYECKOTr0
paBHOBECHS
OKHCIIUTENBHO-

9 BOCCTaHOBUTEJIbHEIE bubmorexa HOK

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

10 ANEKTPOIUTUYECKOM bu6nuoreka [IOK
mucconuanyu. CUIbHBIE U https://m.edsoo.ru/00adcd68
CJ1a0bl€ AIEKTPOJIUTHI

1 Honnble ypaBHEHUS bubmumoreka LIOK
peakuuu https://m.edsoo.ru/00add448
XHUMHUYECKHEe CBOMCTBA
KHCJIOT U OCHOBaHUI B

12 CBeTe IpeAcTaBICHU 00 bubmorexa IIOK

p . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUICCKOMN
IMCcCoLai
13 XuMHYECKHE CBOHCTBA bu6mmoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

COJIEH B CBETE
npeJIcTaBIeHU 00

https://m.edsoo.ru/00add8b2

ANEKTPOIUTUYECKOM
JUCCOoIMauu

14 [TonsiTue o runponuse bubnmnoreka [JOK
cojiei https://m.edsoo.ru/00add9d4

15 O60061eHue u bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00addd12
[TpakTuueckast paborta No

16 1. «Pemenue bubnnorexa [JOK
JKCTIEPUMEHTAITbHBIX https://m.edsoo.ru/00addbfa
3a/1a4»
KoHnTtponbhas padora Ne2
0 TeMeE

17 «INEKTPOIUTHYECKAS bubnmnoreka [JOK
JUCCOMaIs. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B
pactBopax»
OO01mas xapakTepucTHKa

18 rajloreéHOB. X UMHUYCCKHE bubnuorexa [JOK
CBOMCTBA Ha IIpUMeEpe https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHas

19 KHCJIOTa, XUMHUUYECKHUE bubnuorexa [JOK

CBOMCTBA, ITOJIy4CHHUE,
IIpUMEHEHUE

https://m.edsoo.ru/00ade104
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[Ipakruyeckast pabora Ne 2

20 o teme «Ilomyuenue bubnmnoreka [JOK
COJITHOM KUCIIOTHI, https://m.edsoo.ru/00ade348
U3Yy4YEHUE €€ CBOMCTBY
Beruucnenus no

)1 YPaBHEHUSAM XUMHUYECKHUX bubnuoreka [IOK
pEaKLHii, €CJIA OJIMH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B N30BITKE

” OO6mias xapakTepucTuka bubnmnoreka [JOK
aneMeHTOB VIA-rpynibl https://m.edsoo.ru/00ade64a
AJOTpOIHbBIE
MOJIU(DUKAIIH CEPBHI.

3 Haxosxxnenue cepol u eé bubnmnoreka [JOK
COEMHEHUI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepol
CepoBo0pO/I, CTPOCHHUE,

24 qml;nqecxge u XHI;AH‘{GCKHG bubamorexa LOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuppl cepol. CepHast

)5 KHCJIO0Ta, PU3NYECKUE U bubnuoreka [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMHUYECKUE PEAKIINH,

bu6mmoreka [IOK
26 JIeXKAaIIue B OCHOBE

IPOMBIIUIEHHOTO cioco0a

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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IIOJIy4E€HUS CEPHOU
KHUCJIOTBl. XUMUYECKOE
3arpsAI3HEHUE OKPYXKaroLEen
Cpellbl COEIMHEHUSAMHU
cepbl

Briuucienne MaccoBoit

27 OJIM BBIXO/Ia MPOJIYKTa bubmorexa [OK
A Aa pozty https://m.edsoo.ru/00adec8a
peakiuu
OO61as xapakTepuCcTHKa
3J1IEMEHTOB V A-Ipymnibl.
28 A30T, pacipocTpaHeHHE B bubmmorexa [OK
» Pactipoctp https://m.edsoo.ru/00adeca6
npupojie, pu3nYecKue u
XUMHUYECKHE CBOMCTBA
AmMMEaK, ero pu3ndecKre
29 1 XUMHUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adf004
MOJIyYeHUE U IPUMEHEHHUE
[IpakTuueckast padora Ne 3
30 o teme «Ilomyuenue bu6nuoreka [IOK
aMMUaKa, U3y4YeHue ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KHCIIO0TAa, €€
31 ¢duznyecKkue 1 XUMUYECKHE Bubmmorexa LIOK
. https://m.edsoo.ru/00adf306
CBOMCTBA
Hcnons3oBanne HUTPATOB
. bu6mmoreka [JOK
32 1 COJICHi aMMOHHS B

Ka4uCCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adf518
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ynoopeHuit. XuMudeckoe
3arpsAI3HEHUE OKPYXKaroLEen
CpeJlbl COEIMHEHUAMU
azora

®dochop. Okcun pocdopa
(V) u dpochopnas kuciora,

bu6mmoreka [JOK

33
¢duznyecKkue 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHHUE
Hcnone3oBanue hocdaTon
B KaUECTBE MHHEPAIBHBIX

34 o0OpeHuii. 3arpsi3HEHUE Bubmmorexa I[IOK
yAo0p L p https://m.edsoo.ru/00adfc20
IIPUPOJTHOM CpeIbl
docharamu
VYraepon,

35 pacnpocTpaHEeHUE B bu6nuorexa LIOK
npupojie, pu3nYecKue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux
dU3NYCCKUE N XUMUICCKHEC

36 CBOICTBa. DKOJIOTUYECKHE Bubmmorexa LIOK

' https://m.edsoo.ru/00adfebe
po0JieMbl, CBSI3aHHbBIE C
okcuoM yriepona (IV)

37 VYronpHasg KUcioTa u eé bubmuoreka [JOK
conu https://m.edso0o.ru/00ae006¢c

n [IpakTuueckas pabora Ne 4 bubnuorexa LIOK

no teme "[lonyyenue

https://m.edsoo.ru/00ae027¢e
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YTJIEKHUCIIOTO ra3a.
KauectBenHas peakuus Ha
KapOoHaT-HOH"

39

HepBOHa‘-IaJIBHBIe IIOHATUA
00 OpraHuYecKux
BEIIECTBaX KakK O
COCIMHEHUSX yIiiepoaa

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054¢e

40

Kpemnuii u ero
COCIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

41

[TpakTrueckas padora Ne
5. Pemenue
AKCIEPUMEHTAIBHBIX 3aJ1a4
o Teme «Bakueimme
HEMETAaJJIbl U UX
COCITMHEHUSI»

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbhas padorta Ne3
o Teme «Bakueimme
HEMETAJLIBI U UX
COCIMHCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el 8

43

OO61as xapakTepuCcTHKa
XUMUYECKHUX JIIEMEHTOB —
METAJI0B. MeTainyeckas
CBS3b U METaJNINYECKast
KpUCTaJUIMYecKas
peméTka. Pu3nuecKue
CBOMCTBA METAJJIOB

bubnuoreka [JOK
https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOUCTBA

44 METAaJIJIOB. bubmuorexa [JOK
DIEKTPOXUMUYECKUN DS https://m.edsoo.ru/00ael 156
HaIpPsHKEHUH METAIOB
OO61mue criocoOb!

MOJIYYCHUST METAJIOB.
CnnaBel. Berauciaenus mo

45 ABHCHHUSM XUMHUYECKUX bubmorexa [IOK
P N https://m.edsoo.ru/00ael156
PEaKIMi, eCIu OJIUH U3
PEareHTOB COJCPIKUT
IPUMECH

46 [lonsiTue o koppo3uu bubmmoreka [JOK
METaJIOB https://m.edsoo.ru/00ae1278

bubnnoreka [JOK

47 €JI0YHBIC METAJLIBI
m https://m.edsoo.ru/00ae14b2

43 OKcuabl ¥ THIPOKCUBI bubmmoreka [JOK
HATPUS U KU https://m.edsoo.ru/00ae14b2
[Iemouno3eMenbLHBIC

49 METaJIJIbI — KaJbIHN 1 bubmmorexa [TOK

. H https://m.edsoo.ru/00ac15e8
MarHui

50 Baxneiime coeiuHEHUS bubnuorexa [JOK
KaJIbLIASA https://m.edsoo.ru/00ae15¢8

51 O06o0menue u https://lesson.academy-
CHUCTEMAaTH3alMs 3HAHUH content.myschool.edu.ru/04/09

5 JKEcTkocTh BOJIBI U bubnnoreka [JOK

crocoO0bl e€ ycTpaHeHus

https://m.edsoo.ru/00ae1886
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[IpakTuueckast padora Ne 6

53 1o teme "JKECTKOCTh BOMIBI bubnnorexa LIOK
. H" https://m.edsoo.ru/00aelae8
Y METOJIbI €€ YCTpaHEHUS
bubmuoreka [JOK
54 Ao 7
ATEOMHHIH https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOICTBA bubnuoreka [IOK
OKCHJa U TUAPOKCHUIA https://m.edsoo.ru/00aelc64

bubnnorexa [JOK

56 Keneszo

https://m.edsoo.ru/00ae1d86
Oxcuipl, THAPOKCUIBI U
P bu6mmoreka [IOK
57 conu xenesa (I1) u xenesa
https://m.edsoo.ru/00ae35¢6
(11T)

58 O060061IEHNE U https://lesson.academy-
cucTeMaTu3alus 3HaHu! content.myschool.edu.ru/04/09
[IpakTuueckast pabora Ne
7. Pemenne

59 AKCIIEPUMEHTAIIBHBIX 3a7a4 bubnmnorexka [JOK
o TeMe «BakHelnine https://m.edsoo.ru/00ae3de8
METaJIBI U UX
COEIMHEHUS
Braucinenus no
YpaBHEHUSAM XUMUYECKHUX

60 peakuuii, eciiu OJIuH U3 bu6mmoreka [IOK

PEareHTOB JIaH B U30BITKE
WJIW COICPKUT MPUMECH.
Brraucienns maccoBoit

https://m.edsoo.ru/00ae1750
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JIOJIA BBIXOJ1a TIPOJTYKTa
peakiuu
61 O06o06mIcHuE U { https://lesson.academy-
cUCTeEMaTU3alus 3HaHUH content.myschool.edu.ru/04/09
KoHnTtponbhas padora Ned
62 o TeMe «BakHeiiie i https://lesson.academy-
METaJIbI U UX content.myschool.edu.ru/04/09
COCTUHCHUS
BemecTBa u Marepuasl B
63 noie HEBHOM )KIEBHI/I 1 buomorexa LIOK
. https://m.edsoo.ru/00ae3f50
YyelloBeKa
64 XUMHUECKOE 3arps3HEHUE { bubmmoreka [JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHun { bubnmnoreka [JOK
HKOJIOTUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
PesepBHBI ypOK.
66 0 60§ eHI/IeyE 1 bu6mmoreka [IOK
= . https://m.edsoo.ru/00ac0d0a
CHCTeMaTH3aIrs 3HAHUI
PesepBHBI ypOK.
67 0 60§ eHI/IeyE 1 bu6mmoreka [IOK
= . https://m.edsoo.ru/00adb33¢c
CHCTeMaTH3aIrs 3HAaHUI
PeszepBHBIil ypok.
68 O06o0menue u 1 bubmiorexa LIOK
B . https://m.edsoo.ru/00ad9cb2
CHCTEeMAaTH3alusl 3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos N.I"., Cnaakos C.A.

AxuunonepHoe obiiectBo «M3natensctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://lesson.edu.ru/04/08, https://lesson.edu.ru/04/09



