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NOACHUTEJIBHASA 3AIINCKA

IIporpaMMa Mo XUMHH Ha YpPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMsI COCTaBJICHa Ha OCHOBE
TpeOOBaHM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0OOpa30oBaTEIHHOW MPOTpaMMbl OCHOBHOT'O OOIIETO
obpazoBanmsl, peacTaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (heepalbHON pabodel MporpaMMBI
BOCTIMTAHUS U C YYETOM KOHIIEIIIUH TPENoaBaHusl y4eOHOro mpeaMera « XUMUs» B 00pa3oBaTebHBIX
opranuzanusx Poccuiickoit @enepainuu.

[Mporpamma mo xumun A€t MpelcTaBlIeHNue O MelsaX, o0IIel cTpaTerui 00y4YeHUsI, BOCITUTAHUS 1
pa3BUTHS OOYYAIOMINXCS CPEACTBAMH YY€OHOTO IMpenMeTa, YCTaHABIUBAET 00s3aTeNbHOE IMpPEeIMETHOE
collepkaHue, MpeayCMaTpUBaeT paclpeesieHue ero 1Mo KiaccaM M CTPYKTypHUpOBaHHE IO pas3fenaM U
T€MaM TPOrpaMMbl [0 XHWMHH, OMNpENENIeT KOJUYECTBEHHbIE W KAadeCTBEHHbBIE XapaKTEPHCTHUKU
COZIepKaHus, PEKOMEHYEMYIO TIOCIEN0BATEIbHOCTh M3YUCHHS XHUMHH C YYETOM MEXIIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JOTHKH y4eOHOTO Tporecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs,
OTIpeIeIsieT BO3MOXXHOCTH TIPEeaMeTa ISl peann3anuy TpeOOBaHMHA K pe3yibTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTenbHONH TPOTrpaMMBl Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a Takke TpeOOBaHWU K
pe3yibTraTaM OOy4YeHHsS XMMHH Ha YPOBHE IEJlel W3y4eHUs NpeIMETa U OCHOBHBIX BHJIOB Y4YeOHO-
MO3HABATEILHON JACSITEILHOCTH 00YYarOIEerocs o0 OCBOSHHUIO Y4eOHOTO COJIePIKaHUS.

3HaHWE XUMHUU CIYXKUT OCHOBOW i (hOPMHUPOBAHHS MHUPOBO33PCHHS OOYYaIOIMIErocs, €ro
MPEJICTABICHUH O MaTepUaIbHOM €IUHCTBE MHpA, BAXHYIO POJIb UTPArOT (OpMUPYEMbIC XUMHEH
MIPEJICTABJICHUS O B3aMMOIPEBPAIICHUSAX SHEPTUU U 00 SBOJIIOIUY BEIIECTB B MTPHUPOJIE, O MYTAX PEIICHUS
IO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEUSCTBA — CHIPHEBOM, IHEPTETUUCCKOH, MUIICBONU U
JKOJIOTHYECKOM 0€301MacHOCTH, POOJIeM 3IpaBOOXPaHCHUSI.

Wzydyenne xumuu:

CIOCOOCTBYET pealn3aluid BO3MOXKHOCTEH IS CaMOpa3BUTHS M (QOPMHUPOBAHHS KYJIBTYPHI
JUYHOCTH, e€ 001Iei 1 (HyHKIIMOHATBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHNE MBIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUarOIINXCsl, HABBIKOB
UX CaMOCTOSITETLHOW Y4YeOHOW AESTeTHbHOCTH, DKCIEPUMEHTAIBHBIX M HUCCICHIOBATEIECKUX YMEHUM,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HU, TaK U B IPOPECCUOHAILHOM JEATEILHOCTH;

3HAKOMHUT CO CIEIU(PUKON HAYYHOTO MBIILICHHS, 3aKIaJbIBACT OCHOBBI IICJIOCTHOTO B3TJIsIa Ha
€JMHCTBO TMPUPOABI U 4YeJIOBEKa, SBISCTCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUH ECTECTBEHHO--
HAYYHOU TPAMOTHOCTH O00yYarOIINXCS;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ©CTECTBCHHO--HAYYHBIM 3HAHUSM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 3KOJOTHYECKOE 00pa30BaHUE 00YJArOIUXCS.

JlaHHbBIe HampaBJIeHUS B OOyUYCHUH XUMHH 00ECIICYHBAIOTCS CHEIM(UKON COMEpKaHUI YIeOHOTO
mpeaMeTa, KOTOPBIH SBIISETCS MEAarorniecky aJIaTUPOBAHHBIM OTPaXKCHHEM 0a30BOI HAyKU XUMHH Ha
onpeAeEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00Imero oOpa3oBaHHMA OPHEHTHPOBAH HAa OCBOCHHE
00y4JaloNMMICS CHUCTEMBI TEPBOHAYANBHBIX MOHITHH XWMHH, OCHOB HEOPTaHMYECKOH XUMHH U
HEKOTOPBIX OTIEIbHBIX 3HAYNMBIX MTOHATHH OPTaHWYECKONW XUMUH.

CrtpyKTypa copepkaHus MPOrpaMMBI 10 XUMUHU c(hOpPMUPOBAHA HA OCHOBE CHCTEMHOTO MOIX0/1a K
e€ mzyuenuto. CoziepKaHue CKJIaJpIBACTCS U3 CHCTEMBI MOHATHIA O XUMHYECKOM JJIEMEHTE M BEIIECTBE U
CHCTEMBI MOHATUN 0 XUMHYECKOH peaknnu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BAHBI IO MPUHITHITY
MOCIIEIOBATENIEHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKUX MPEICTABICHNH Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3axonHa J[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHa XUMMHH;

— YUYCHUSI O CTPOCHUU aTOMa U XUMUYCCKOU CBS3H;

— IpeICTaBIEHUH 00 ANMEKTPOTUTHIECKON TUCCOITHAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHKUS paCCMaTPUBAIOTCSI HA OCHOBE SMIMPUYECKH TMOTYIEHHBIX i OCMBICIIEHHBIX
(hakTOB, pa3BUBAIOTCA MOCIIEIOBATENIHHO OT OAHOTO YPOBHS K APYTOMY, BBIITONHSSA GYHKITHNH O0BSCHEHHS



Y TIPOTHO3UPOBAHUS CBOWCTB, CTPOSHUS M BO3MOXKHOCTEH MPaKTUYECKOTO TPUMEHEHUS U MOTyUeHUS
M3y4aeMbIX BEIICCTB.

OcBoeHHE MPOrPaMMBI TI0 XHMHHU CIIOCOOCTBYET ()OPMUPOBAHUIO MPEICTABICHUS 0 XUMUYECKOU
COCTaBJISIONICH HAYYHOW KapPTUHBI MUpPA B JIOTHKE €€ CUCTEMHOU MPHUPOJIbI, IIEHHOCTHOTO OTHOIIEHUS K
HAYYHOMY 3HAHHUIO U METO/IaM MTO3HAHMS B HayKe. V3yueHne XUMUM MTPOUCXOANT C IPUBJICYCHUEM 3HAHUN
U3 paHee U3yYeHHBIX YUeOHBIX mpeameToB: «Okpyxaroimuid Mupy, «buonorus. 5-7 knacce» u «dusuka.
7 xnmace».

[Tpu n3y4eHnn XUMHUM TPOUCXOAUT POPMHUPOBAHHE 3HAHHI OCHOB XUMHUUECKOM HAyKH Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOHN NIEATEIILHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHCHTOB
MUPOBO KyJIbTYpHL. 3a/1aua yueOHOr o IpeIMeTa COCTOUT B (DOPMUPOBAHUHU CUCTEMbI XMMUYCCKUX 3HAHHUN
— BaXXHEWHX (HaKTOB, TOHATHH, 3aKOHOB U TEOPETHYECKUX TOJOKCHHM, JOCTYIMHBIX 0000IICHUIA
MHUPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B MPHOOIICHUM K HAYYHBIM METOJaM IO3HAHWS TpU
W3YYCHUU BEIESCTB M XUMHYCCKUX PEAKIIHiA, B JOPMUPOBAHUY U PA3BUTUH [T03HABATEIILHBIX YMEHUHN U UX
MIPUMEHEHUH B y4eOHO-TI03HABATEIBHOMN U Y4eOHO-UCCIIEI0BATENBCKON JCSTEILHOCTH, OCBOCHUH ITPABHIT
0e30MmacHOro 0OpaIIeHus C BEIECTBAMHY B ITOBCEIHEBHOW KU3HHU.

[Ipu u3ydeHnn XMMHUKM HA YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs BaXXHOE 3HAUCHHE TpUOOpen
TaKHe 1ENH, KaK:

— (QopMHpOBaHHE WHTEIUIEKTYAIbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CcamMo00pa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIPHOMY NPUHSATHIO DPEIIEHHH, CIIOCOOHOW aJanTHpOBaThCcd K OBICTPO
MEHSIOIIIMCS YCITOBHM KU3HU;

— HampaBJICHHOCTh OOyYEHUS Ha CHUCTEMaTHYEeCKOE MPHUHOOIICHHWE OO0yYaroIuxcs K
CaMOCTOSITETTLHOW TMO3HABATEIILHOW JICATEIBHOCTH, HAyYHBIM METOJaM IIO3HAHUS, (OPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— o0ecriedeHHE  YCIIOBUM, CITOCOOCTBYIONIUX  TMPUOOPETCHHUIO  OOYYAIOMUMHUCS — OIBITa
pa3HOOOpa3HOil /EATENbHOCTH, TMO3HAHWS H CaMOIIO3HAHWS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHNE TSl PA3TIMYHBIX BUIOB ACATEIHHOCTH;

— (opmupoBanue 00mICH (YHKIIMOHAILHOW M €CTECTBEHHO-HAYYHON T'PAMOTHOCTH, B TOM YHCIIC
YMEHHIA OOBSCHSATh U OIICHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCITOJIb3Ys 3HAHUS U OIIBIT, MTOJTyYCHHBIC
MpH M3yYEeHUM XWMUHW, MPUMEHATH WX TMPH PEIICHUH TPOOJEM B TOBCEAHEBHON XU3HU U TPYIOBOU
JIESTEIILHOCTH;

— ¢opmupoBaHue y O0OYyYaOIUXCS TYMAaHUCTHYECKHX OTHOIICHWH, IMOHUMAaHUS II€HHOCTH
XUMHYECKHUX 3HAHUHM UIA BBIPAOOTKH SKOJIOTHYECKH IEIECO00Pa3HOTO MOBENEHUS B OBITY W TPYIOBOU
JIESITEIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/IOPOBBS M OKPYIKAIOIIEH PUPOTHOMN CpeIbl;

— pa3BUTHE MOTHBAIUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHUTAHHMIO Ha
OCHOBE YCBOCHUS OOIICUEIIOBEYCCKUX IICHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQHMIs U
HANPaBJICHHOCTH JTAJIbHEHIIIETO0 00yIeHUSI.

OO0mee ymMcIO YacoB, OTBEACHHBIX I W3YYeHHS XHMHHW Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanmsI, cocTaBisieT 136 gacoB: B 8 kitacce — 68 gacos (2 gaca B HeAenm0), B 9 kimacce — 68 gacoB (2
gaca B HEJCITIO).



COJEP)KAHUE OBYYEHUSA

8 KUIACC

IlepBoHayaabHbIe XUMUYECKHE TIOHATUS

IIpenmer xumuu. Posb XuMuUM B JKM3HU 4YEJIOBEKAa. XUMUSI B CUCTEME HayK. Tena M BelECTBA.
®du3nyeckue CBONCTBAa BELIECTB. ArperarHoe COCTOsHME BellecTB. IIoHATHE O METonax IMO3HAHMS B
xuMun. UncTeie BemecTa U cMech. CriocoObl pa3ienieHus: CMecei.

ATOMBI W MOIIEKyJbl. XUMHUYeCKHe dJeMeHThl. CHMBOJBI XUMHUYECKHX 3JIeMeHTOB. [IpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyiia. BaleHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSTHCTBA COCTaBa
BemiectB. OTHocuTenbHas aToMHas Macca. OTHOCHWTENbHAs MOJEKYJspHas Macca. MaccoBas IOIns
XUMHYECKOTO 3JIEMEHTa B COEIMHEHUH.

KonnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBSA3b KOJIMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IUHHII BenlecTBa. PacuéTel 1o popmynaM XUMUYIECKIUX COSTUHEHUH.

Ou3nvecKre ¥ XUMUYECKHE SIBICHUS. XUMHUECKas peakius U e€ Mpu3HaKu. 3aKOH COXPaHEHHUS
MacChl BEIIECTB. XUMHU4YECKHe YypaBHeHHs. Kiaccupukanus XUMHUYECKHX peakiuil (COeIUHCHUS,
pasnoXKeHus, 3aMeICHHsI, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOU MMOCYI01, IpaBUIaMu PabOTHI B JIaOopaTopuu U MpuémMamu 00parieHus
C J1a0opaTOpHBEIM O00OpYJOBaHWUEM, W3YYCHHE H ONHCaHUE (PU3NYECKHX CBOHCTB 00pa3loB
HEOPraHWYECKUX BEIECTB, HAOMIOIeHNe (hr3nuecKuX (TIaBJICHUE BOCKA, TASTHUE JIb/Ia, PACTHPAHHE caxapa
B CTYIIKE, KHUIICHUE W KOHJEHCAIMS BObI) M XUMHUYECKUX (FOPEHHME CBEYM, NMPOKAIUBAHUEC MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHUCJIOTOW) SIBIICHWH, HAOJIOJICHUE M ONKMCAaHWE NPU3HAKOB
MPOTEKAHUsI XUMHUYECKUX peakiuii (pa3iokeHue caxapa, B3auMOJICUCTBUE CEPHON KHUCIIOTHI C XJIOPUIOM
Oapusi, paznoxkenue runpokcuna meau (1I) mpu HarpeBaHuu, B3auMOJIEHCTBHE JKeJie3a ¢ paCTBOPOM COJIH
meau (11), u3yuenue cnocoOOB pa3esieHus: CMECEi: ¢ TIOMOIIBIO MarHUTa, (DUIHTPOBAHKE, BHIMIAPUBAHKE,
JUCTHUISIIASA, XpoMaTorpadus, MPOBEICHUE OYMCTKU IOBAPCHHOM COJIM, HAOJIOJCHHE U OIUCAHUC
pe3yIabTAaTOB MPOBEACHUS OIbITa, WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUsS MacChl, CO3/aHHE MOAeNeh
MOJIEKYJI (IIIaPOCTEPHKHEBBIX ).

BaskHeiilmue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bosnyx — cmecs razoB. Cocras Bo3ayxa. Kucmoposa — snemeHT u mpocToe BerecTBo. Haxoxaenue
KHCIIOpOJia B IIPHUpoJIe, GU3NIECKIE U XUMUYECKHE CBOICTBA (peakiuu ropenust). Okcunbl. [Ipumenenue
kuciaopoga. CriocoObl TOJMYYCHHS KHUCIOpOJa B JIA0OpaTopud W MPOMBIIUIEHHOCTH. KpyroBopor
Kuciaopoja B npupoe. O30H — ajutoTporHas MO IU(pUKAIUS KUCIOPOa.

TermoBoit  3ddeKT XUMHUYECKOW  pEakIMH, TEPMOXMMHUYECKHE VpaBHEHHUS, D3K30- U
SHAOTEPMUYECKHE peakiu. TOIUIMBO: Yyroib W MeTaH. 3arpsi3HeHHe BO3AyXa, YCUJICHHE MapHUKOBOTO
s dexra, pa3pyrieHne 030HOBOTO CITOSI.

Bomopon — sneMeHT W TipocToe BeliecTBO. HaxoxkJeHue Bomopoja B Mpupoje, HU3NYECKUe H
XUMHYECKHE CBOWCTBA, MPUMEHEHNE, CIIOCO0BI TToy4deHus. KHCIO0TH 1 comm.

MomnspHbIit 00BEM Ta30B. PacuéThl M0 XMMHUYECKUM YpaBHEHUSM.

®dusunyeckue cBOMCTBA BOJIbl. Boga kak pactBoputenb. PactBopbl. HackllieHHbIE 1 HEHACHIIIIEHHBIE
pacTtBopbl. PacTBOpMMOCTH BEIECTB B Bojie. MaccoBasi 10151 BEIIECTBA B paCTBOPE. XMMHUECKHUE CBOMCTBA
Bobl. OcHOBaHMs. Poib pacTBOpPOB B MpHpoAe W B XKU3HH 4eNoBeKa. KpyroBopoT BOABI B MPHUPOJE.
3arpsi3HeHne MPUPOIHBIX BoJ. OXpaHa M OYUCTKA IPUPOIHBIX BOJ.

Knaccudukaius  HeopraHmdeckux  coeauHeHui.  Oxcuapl.  Kiaccubukamuss — OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIIOTHBIC, aMpOTEepHBIC) B HecoaeoOpasyromntue. HomMeHKIaTypa OKCHIIOB.
du3nyecKre U XUMUYECKUE CBOMCTBA OKCUIOB. IToiydeHrne oKCHIoB.

OcHoBanns. Knaccubukarnusi oCHOBaHUHN: MIETOYN U HEPACTBOPUMBIE OCHOBaHMA. HoMeHKIaTypa
ocHoBaHMM. duznueckue 1 XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHre ocHOBaHU M.



Kucnotel. Kitaccudukarus kucnot. Homenknarypa kucnor. Gusndeckne U XUMHUYECKUE CBOMCTBA
kucnoT. Psg aktuBHoctu MetamioB H. H. bekerosa. [Tonydenue KUcior.

Comu. HomeHnknatypa coneil. @usndeckue 1 XUMUYECKHE CBOMCTBaA coiiell. [lonydenue comnen.

T'eneTudeckas CBS3b MEXKIY KlacCaMi HEOPTaHUUYECKUX COCTUHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBCHHOE OIPENICIICHUE COJNICP)KaHUs KHCIOpPOAa B BO3JAyXe, IONydYeHHWe, coOupaHwme,
pacno3HaBaHHE M U3YYCHUE CBOHCTB KUCIOPO1a, HA0II0IEHUE B3aNMOICHCTBHUS BEIIECTB C KHCIOPOAOM U
YCIJIOBUSI BOSHMKHOBCHUSI M MPEKpAIICHHUS TOPEeHUs (I0Xkapa), 03HAKOMJICHHE C O0pa3liaMu OKCHJIOB U
OIHMCaHUE UX CBOMCTB, MOJy4YeHUE, COOUpaHUE, PacIiO3HABAHUE U U3yUEHUE CBOMCTB BOIOPOa (TOpEHUE),
B3auMojelicTBue Bojopoga ¢ okcuaom Meau (II) (BO3MOXHO WUCHONB30BaHUE BHICOMATEPHAIIOB),
HaOroeHre Oo0pa3loB BEIIECTB KOJMYECTBOM | MOJb, HMCCIIEIOBAaHHE OCOOCHHOCTEH pPacTBOPEHUS
BEILECTB C PA3IUYHON PacTBOPUMOCTHIO, IPUTOTOBICHUE PACTBOPOB C OMpPENeNEHHON MacCOBOU Joyei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C MeTa/UlaMH (HATPUEM M KallblieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUAJIOB), HCCIEIOBAaHHE OOpAa3lOB HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIOJICHHE W3MEHEHUS OKPACKU WHIAMKATOPOB B PACTBOpPaxX KHUCIOT W IIEJIOYCH, M3ydYCHHE
B3aumMozeiicTBus okcupa menu (II) ¢ pacTBOpoM cepHO# KHCIIOTHI, KHUCIOT C METaUIaMHU, PEaKIUid
HEUTpan3aIy, MOJYYCHHE HEpPacTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO MeETaia JAPYTUM U3
pacTBoOpa COJIH, PElICHHE PKCIIEPUMEHTANBHBIX 3a/la4y no Teme «BaxHelue kiacchl HEOPraHUUECKUX
COEJIMHEHUIN.

Ilepuonnvecknii 3axkoH u Ilepuoamdeckass cucTeMa XuMHYecKux 3jgemenTtoB JI. H.
MenneneeBa. CtpoeHne aToMoOB. XHMHYecKasi CBfA3b. OKHCINTEIHLHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie TOMBITKH KJIACCHDUKAIUN XUMHYECKHX DJIEeMEHTOB. [IOHSATHE O TpyINmIax CXOIHBIX
3JIEMEHTOB (IIEI0OYHBIE U IIeTOYHO3eMEeNTbHBIE METAJLTBI, TAIOT€HBI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIS
00pasyroT aMmpoTepHBIC OKCHIBI U THAPOKCHIIBL.

Ilepuonuueckuit 3akoH. Ilepuoamyeckas cucrema xumuueckux snemeHToB [[. M. MeHneneesa.
KopoTkonepuoanas u mmuHHONEpHoaHast Gpopmel Ileproandeckoil CHCTEMBI XUMUIECKHX dJIEMEHTOB /.
N. Menneneesa. Ilepuoast u rpynnbl. @U3MUECKUA CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB MEPUOJIa U
TPYIIIBI DJIEMEHTA.

Crpoenmne atomoB. CocTaB aToMHBIX sep. M3ortombl. OnekTpoHbl. CTpOCHHE SJIEKTPOHHBIX
00004Yek aToMOB TIepBBIX 20 XUMHUYECKUX 3eMeHToB llepmoamueckoit cucremsl . 1. MeHneneena.
XapakTepucTuka XUMHYECKOrOo JJIEMEHTa 1o ero nosiokeHuto B Ilepuoamnueckoit cucreme J[. .
Meneneena.

3aKOHOMEPHOCTH WM3MEHEHHUS paanyca aTOMOB XHMHYECKHX OJJIEMEHTOB, METaNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPyIIaM U MepruoIaM.

3uauenne [lepmommueckoro 3akoHa u Ileproanyeckoll CHCTEMBI XUMHUYECKHX DJIEMEHTOB IS
pa3BuTUs HayKu U nipakTuku. [{. . MeHneneeB — y4€HbIN U rpakJaHUH.

Xumudeckasi cBs3b. KoBaseHTHast (TOJsIpHAs W HETONSpHAs) CBA3b. DJIEKTPOOTPUIATETHHOCTH
XUMHYECKUX 3JeMeHTOB. IOHHas CBA3b.

Crenenb okuciaeHUs. OKUCIUTEIBHO - BOCCTAHOBUTENbHBIC peakiuu. Ilpoliecchl OKHUCICHUS U
BOCCTaHOBJICHHS. OKUCIUTEIU U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3IoB BEIIECTB METANIOB U HEMETAJUIOB, B3aMMOJCWCTBUE THIPOKCHIA IUHKA C
pacTBOpamMu KHUCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB, WLIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEIILHBIX peakiuil (rOpeHue, PeaKIuy Pa3JI0KEHUs, COSAUHEHUS ).

Mescnpeomemmunie ceasu

Peanuzanus MexnpeaMETHBIX CBSI3eH MPU U3YUYEHUU XHMHUU B 8 KJIacCE€ OCYLIECTBIISICTCS uepes
UCTIOJh30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX OHATUH, TaK U MOHSITUMN, SBISIFOIIIUXCS CHCTEMHBIMU
JUISL OTJICNBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IHKJIA.



OO011Me eCTECTBCHHO--HAYYHBIE TOHSTUS: HAYYHBIH (aKT, THIIOTe3a, TCOPHs, 3aKOH, aHAIIN3, CUHTE3,
KIIaCCU(UKAIIMS, MEePHOAMIHOCTh, HAOIOICHUE, SKCIICPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIENb,
SIBJICHUE.

®du3uka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI, PAIUOAKTUBHOCTb,
MOJIEKYJIa, JJICKTPUYSCKUN 3apsiji, BEIIECTBO, TEIO0, O00BEM, arperaTHoe COCTOSHHE BEINECTBA, ras,
(hu3MuecKre BEIMYUHBI, SIMHULIBI H3MEPEHUS, KOCMOC, TUIaHEeThI, 3BE3/1b1, COJIHIIE.

Buonorust: porocunTes, neixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEPATIbl, TOPHBIC MOPOJKI, IOJE3HBIE HCKOMAeMEIE,
TOIUTMBO, BOAHBIE PECYPCHI.

9 KJIACC

BewectBo 1 xXuMHn4eckasi peakuusi

Ilepuoanueckuii 3akoH. Ilepuoaunueckas cucrema xumudeckux snemeHTtoB J[. M. Menneneena.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XHMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEpPUOJIOB, Kaiusl, KalblUsi K HUX COCIUHCHUA B COOTBETCTBUU C [OJIO)KEHUEM DJJIEMEHTOB B
Ilepuoanueckoi cucTeMe U CTPOCHUEM UX ATOMOB.

CrpoeHue BeIIeCTBa: BUIbI XUMUYECKON CBSI3U. THUIBI KPUCTAJUIMUECKUX PEHIETOK, 3aBUCUMOCTH
CBOMCTB BEIIECTBA OT TUIA KPUCTAIITMYECKON PEIETKU U BUIA XUMUUECKON CBS3H.

Knaccudukaiuss 1 HOMEHKIIaTypa HEOPTaHWYECKHX BeHIeCTB. XMMHYCCKUE CBOWCTBA BEIECTB,
OTHOCSIIUXCS K PA3IMYHBIM KJIACCAM HEOPTAaHUYECKUX COCTMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHUUECKUX
BEILECTB.

Krnaccupukanuss XUMAYeCKAX peakiuid N0 Pa3lUYHbIM Tpu3HaKaMm (10 YHCIY M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo HM3MEHEHHIO CTENeHeW OKHCICHHUS
XUMHYECKHAX DJIEMEHTOB, TI0 OOpaTHMMOCTH, MO YYAacTHIO KaTaju3aTopa). JK30- U IHIOTEPMHYECKHE
peaxIum, TEPMOXUMHUIECKIE yPaBHEHHSI.

[TonsTHEe 0 cKOpOCTH XUMUYECKOH peakiu. [loHsaTue 06 00paTUMBIX 1 HEOOPATUMBIX XHMUYIECKIX
peakmusx. [loHATHE O TOMOTEHHBIX M TETEPOTeHHBIX peakiusx. [lomsTie o karammze. llomsTHE O
XUMHYECKOM paBHOBecuH. (DakTOpbl, BIMAIONIME HA CKOPOCTh XHMHYECKON pPEaKIMH W IOJOKECHHE
XUMHYECKOTO PAaBHOBECHS.

OKHCIANTETPHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  JJIEKTPOHHBIA  OajaHC  OKHCIUTEIHHO-
BOCCTaHOBUTENHHOW peaknnu. COCTaBIeHNE YPaBHEHUH OKHCIUTEIHHO--BOCCTAHOBUTENBHBIX PEAKIUil C
WCTIOJB30BaHIEM METO/Ia DIEKTPOHHOTO OaaHca.

Teopust 3IEKTPOTUTHIECKON TUCCOLUAINH. DICKTPOIUTHI M HEINEKTPOIUTHL. KaTHoHbI, aHHOHBL.
MexaHU3M HUCCOLMAIMH BEIIECTB C PA3IMYHBIMU BUAAMU XUMHUYECKOW CBsI3U. CTETeHb TUCCOIUAIIHH.
CuIbHBIE M CITA0BIC DIICKTPOIIHTHI.

Peakniun woHHOTO OOMEHA. YCIOBHS TIPOTEKAHHWS pPEaKIMid HOHHOTO OOMEHA, TIONHBIE U
COKpam¢HHbIC HWOHHBIC ypaBHEHHS peaknuid. CBOWCTBa KHCJIOT, OCHOBAaHMHA H COJEH B CBETe
MIPEACTABICHUNA 00 JJIEKTPOIIMTUYECKON maucconmanuu. KadecTBeHHBIC peaknuyd Ha WOHBL [loHsATHE O
TUJIPOJIU3E COJICH.

Xumuueckuil Ikcnepumenm:

03HAKOMJICHUE C MOJCISIMU KPUCTAINIMYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAILIOB U
HeMeTa/uIoB (TpaduTa M anmasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHs), UCCIICOBAHUE 3aBHCUMOCTHU
CKOPOCTH  XMMHYECKOW pPEaKIMH OT BO3ACHCTBUSA  Pa3lUYHBIX  (AKTOPOB,  HCCIICOBAHUC
3JICKTPOTIPOBOTHOCTH PACTBOPOB BEILIECTB, MIPOIECCa JUCCOIMAIIUN KUCIIOT, IIEI0YeH 1 CoMei (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICO MATEPHANIOB), MPOBEACHHUE OIMBITOB, WUIIOCTPUPYIOIINX MNPU3HAKK MPOTEKAHUS
peakuuii MOHHOrO oOMeHa (0Opa3oBaHUE OCajKa, BBIJICICHHUE Tra3a, O0pa30BaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIUX ~ MPUMEPHl  OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX  peakiuid (TOpeHue, peakiuu
pa3loKeHUs, COCAMHEHMsS), PACIO3HABAHHUE HEOPTraHWYECKHUX BEIIECTB C TMOMOIIBI0 KaYECTBEHHBIX
peaKIuii Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanasl U MX coeIMHEHUSI



OO0mas xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTCIICHU
okucienus. CTpoeHue u (U3NIECKIE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XMUMHUYECKHE CBOHCTBA Ha
npuMepe xJiopa (B3aUMOJICHCTBHE C METa/llaMH, HEMETaJUTaMH, Ieino4aMu). XjaopoBoaopoa. CossHas
KHCJIIOTa, XUMHUYECKHUE CBOMCTBa, NOJydYeHHE, NpuMeHeHue. J[efcTBHe XJjiopa M XJIOPOBOAOpOJa Ha
OpraHM3M YelioBeKa. BakHelIe XJIOpUIbl M UX HAXOXKIACHHUE B TIPUPOJIE.

OO0mmas xapakTepucTrka 31eMeHToB VIA-rpynmel. OcOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTepHBIC
crenean okucieHus. CTpoeHHEe W (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KHUCIOPOIA U CEPHI
AmtoTponHble MOAH(HUKAIIMYA KHCIOPOJa U CEpbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPO/I, CTPOCHUE,
(huznueckre U XuMUYeCKue cBoicTBa. OKCUABI Cephl KaK MPEJCTABUTEIN KUCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (U3MuUecKne M XWMHUYECKHE CBOMCTBa (00INME Kak MpEeACTAaBUTENS Kjacca KUCIOT U
crierduueckre). XUMHUYECKHE PEaKIUK, JICKAIINEe B OCHOBE MPOMBIIUICHHOTO CIIOCO0a IMOIyYCHUS
cepHoil kucioThl. [lpuMenenue cepHod kuciaoThl. CONMHM CEpHOW KHCIIOTHI, KAUEeCTBCHHAS pEakKlus Ha
cynbhar-uoH. HaxoxeHue cepsl u €€ COeAMHEHUN B MIPUPOJIC. XUMUYECKOE 3arpsS3HCHUE OKPYKaroIIeh
Cpellbl COCIMHEHUSAMH Cepbl (KUCIOTHBIE JOXKIHU, 3arpsA3HEHUE BO3JyXa W BOJIOEMOB), CIIOCOOBI €ro
MPEIOTBPAIIICHUSI.

OO01mas xapakTepucTuka 1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIC
CTETNICHH OKWCICHHs. A30T, pacnpoCTpaHCHHE B MpHUpojae, (PH3MUECKHEe W XUMHUYECKHE CBOWMCTBA.
KpyroBopor azora B mpupoje. AMMHAK, €ro (QU3MYECKHEe M XHMHUYCCKHE CBOWCTBA, IOJIyYCHUE U
npumeHnenue. Comu aMMOHUS, X (DU3MYSCKUE U XUMUYECKHE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHUs. A30THas KHCIIOTa, €€ IMOJlydeHue, (PU3NUecKne U XUMUYECKHE CBOHCTBA
(oOmrue Kak TpeacTaBUTENs Kiacca KUCIOT W crnerududeckre). Mcmonp3oBaHHe HUTPATOB M COJICH
aMMOHMSI B KAaueCTBE MHHEPAIBHBIX yJIOOpeHHH. XWUMHUECKOE 3arps3HEHUE OKpYKarolel cpesbl
COCJIMHEHMSIMUA a30Ta (KHCJIOTHBIE JOXKIH, 3arps3HEHUe Bo3ayXa, NOYBBI U BogoémoB). dDocdop,
ayutoTportaeie Mogudukamu Gocdopa, pusndeckne m xumudeckune corictBa. Okcun docdopa (V) m
thochopHas kucmora, pU3NIECKHe W XMUMHUYECKHE CBOICTBa, moiydeHue. Vcnoip3oBanne docdartoB B
Ka4eCcTBE MUHEPAIBHBIX yIOOPEHHIA.

OO6mras xapakTepucTrKa 371eMeHTOB [VA-Tpynmbel. OcoOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE
CTETICHN OKHCJICHUS. YTIIEPOJI, aJlIOTPOIHbIC MOAHMUKAIMH, PacIpOCTPAaHEHUE B IPpUpoJIe, hHU3nIecKue
U XUMHYECKHe cBoWcTBa. Anmcopbums. KpyroBopor yriepoma B mpupone. Okcuumbl yriaepoia, HX
(usnveckne W XUMHYECKHE CBOWCTBA, JEWCTBHE HA JKUBBIC OPTaHU3MBI, MONYYCHHUE W NPUMEHEHHE.
DKoJIoTHYeCKre TPOoOJIeMBl, CBSI3aHHBIE ¢ OKcuaoM yriepona (IV), rumoresa rio0aasHOTO MOTETUICHUS
KIIMMaTa, MTAPHUKOBBIN dPPeKT. YToNbHas KUCIOTa U e€ COJH, X (PU3NUECKUEe U XUMHUYECKIE CBOICTBA,
NoJy4YeHue U npuMeHeHne. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI. Mcnonb3oBaHue KapOOHATOB B
OBITY, MEIUITUHE, TIPOMBIIIIICHHOCTH ¥ CEJILCKOM XO035HCTBE.

[lepBoHauanbHBIC TMOHATHS 00 OPraHUYECKUX BENIECTBAX KaK O COCJAMHEHWSIX yriepoaa (MeTaH,
9TaH, 3TUJICH, alleTHJICH, TAaHOJI, TIHUIIEPHH, YKCYyCHas KHcIoTa). [[pupoIHbIe HCTOYHUKH YTIIEBOIOPOJIOB
(yromnb, mpuUpOmHBIA Ta3, He(PTH), MPOAYKTHI HX IMepepaboTku (OeH3WH), WX pOJIb B OHITY H
NPOMBIIIIEHHOCTH. [ToHATHE O OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KHPax, OeNKax, YrieBojax — M MX
POJIH B )KM3HU UYelIoBeKa. MaTepualibHOe SJUHCTBO OPTaHNYECKUX M HEOPTaHHYECKHX COCTUHECHUH.

Kpemuuii, ero ¢gusuveckne U XUMHYCCKUE CBOMCTBA, MOJlydeHHUE W TpuMeHeHune. CoeanHCHUS
KpeMHUS B ipupoe. O61mue nmpenctaienus 06 okcuge kpemuus (1V) u kpemuueBoit kucinore. CHITUKATHI,
WX HCIIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIne CTpOUTEIbHbIE MaTepHalIbl: KEpaMUKa,
CTEKJIO, IEMEHT, OeTOH, Xkelie300eToH. [IpoOieMbl 0€30MacHOrO WCIOJIB30BaHUS CTPOUTEIBHBIX
MaTEepPUAIOB B IOBCETHEBHON KH3HH.

Xumuueckuit IKcnepumenm.

U3yYCeHHE O0OpasllOB HEOPraHWYECKUX BEIECTB, CBOWCTB COJSHOW KHCIOTHI, TPOBEICHUC
KaUeCTBCHHBIX PEaKIMii Ha XJIOPHI-WOHBI W HAONIOJCHWE TPU3HAKOB WX MPOTCKAHUS, OIBITHI,
oTpaxkarmue (U3NYECKHE M XUMHUYSCKHE CBOWCTBA TaJOTEHOB M WX COCAMHCHUH (BO3MOXHO
UCIIOJb30BaHUE  BHUJICOMATECPHAIIOB), O3HAKOMJICHHE C oOpa3laMu  XJOpPHIOB  (TaJOTCHHIIOB),
03HAKOMIJICHUE ¢ 00pa3liaMu Cephbl U €€ COCTUHCHHUSIMHU (BO3MOXKHO HCITIOJL30BAHUE BHJICOMATCPHUAJIOB),



HAOJIOJICHNE Tpollecca OOYIVIMBaHUS caxapa TOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI,
W3yYCHHE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHON KHUCIIOTHI, TPOBEJCHUE KAUSCTBCHHON peakiuy Ha
cynb(haT-uOH U HAOIIOIeHUE TIPU3HAKA e€ IPOTeKaHMsI, 03HAKOMJICHUE C (PU3NYESCKUMU CBONCTBAMHU a30Ta,
dhochopa um ux coemuHeHH (BO3MOXKHO HCIIOJI30BAaHUE BHUJICOMATEPUANIOB), 00pasllaMu a30THBIX U
(hochopHbIX ymoOpeHMid, MONydYeHHE, COOHMpaHHe, pPACIO3HABAHME M W3YYCHHE CBOWCTB aMMHUAKa,
MIPOBE/ICHHE KAaYECTBEHHBIX PEAKIMii HAa HMOH aMMOHUA M (ocaT-WOH U HM3YYCHHE NPU3HAKOB MX
MPOTEKaHUs, B3aMMOJCHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), U3yUYCHUE MOJIENIeH KPUCTAUIMYSCKUX PEIIETOK aiMasa, rpadura,
(hynnepeHa, 03HAKOMJICHHE C TPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHUE, cOOMpaHue, paclio3HaBaHWE U W3YYCHUE CBOMCTB YIJIEKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI U M3YYCHUE MPHU3HAKOB HX
MPOTCKaHUS,  O3HAKOMIIGHHE C  NPOAYKIUEH  CHIMKATHOM  IPOMBIIUICHHOCTH,  PCIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 1Mo TeMe «BakHeire HeMeTaulbl U KX COCTUHECHUSY.

MeTaJuIbl M UX COeTUHEHUS

OO01mas xapakTepuCTUKa XUMHUYSCKUAX DJIEMEHTOB — METAJUIOB HA OCHOBAaHWM WX TOJIOKEHUS B
Ilepuoanueckoit cucteme xumuueckux 3nemeHToB Jl. Y. MenneneeBa u ctpoeHus: atomoB. CTpoeHue
MeTaJuioB. MeTayuinueckasi CBA3b U METAILTNYECCKAsl KPUCTAILTMYECKAs pEIIETKA. DIEKTPOXUMHUUECKUH psift
HaNpsHKEHUH MeTauioB. DU3NUecKue U XUMHYECKUE CBOMCTBa MeTaioB. OOIHe Croco0bl MOy4YeHUs
MeTaJioB. [IoHsATHE 0 KOPPO3UHM METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBkl (CTalb,
9yT'YH, TIOPATIOMHHUN, OPOH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBINIICHHOCTH.

[lenounble MeTamibl: NojiokeHue B llepumoandeckoil cucreme XuMu4eckux ssnemeHtoB J[. U.
MenzeneeBa, CTpOEHHE MX aTOMOB, HaXOXJAeHUE B Tpupoze. Puzndeckne U XMMHYECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kanns). OKCHIIBI U TUAPOKCUIBI HaTpuA U Kans. [[ppuMeHeHne meaoYHbIX MEeTaIJIOB U
UX COEUHEHUI.

[IerouHO3EMENBHBIE METAJIBl MAarHuid M KadbLuil: nojioxeHue B Ilepuommdeckoil cucteme
xuMHuueckux sneMenToB JI. . MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJIeHUE B npupoje. dusnyeckue
¥ XMMHYECKHEe CBOIICTBA MarHus 1 KabIusl. BakHelire coeqnHeHns KanbIus (OKCHT, THIPOKCHJ, COJIH).
JKEcTKOCTh BOIBI U CITOCOORI €€ yCTpaHEHHSI.

AntoMunuii: nonoxxkenue B Ilepuoandeckoit cucteme xumudeckux sinementoB JI. 1. Menneneena,
CTPOEHHE aToMa, HaXOXKACHNE B Mpupoae. PU3ndecKre i XMMHUIECKIEe CBOWCTBA AMIOMUHAA. AM(OTEpHBIE
CBOMCTBA OKCH/Ia ¥ TUAPOKCHU/IA ATFOMIHHA.

Kenezo: nonoxenue B Ilepuoamueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneena,
CTpPOGHHE aToMa, HaxoXJeHHe B mpupoae. Pu3MUeckne W XUMHUYECKHe CBOWCTBa >keie3a. OKCHIBL,
ruapokcubl u conm xkenesa (1) m xenesa (I1I), ux cocras, CBOICTBA U MOTyYEHNE.

Xumuueckuil Ikcnepumenm:

O3HaKOMIIEHHE C O00pa3laMi METAJUIOB M CIUIaBOB, MX (PM3MUECKHMH CBOICTBaMH, W3ydEHHE
pe3yIbTaTOB KOPPO3WH METAUIOB (BO3MOXKHO HCIIOJB30BAHHME BHICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICWCTBUS OKCHAA KallbLMS W HATPUs C BOAOH (BO3MOXHO HCIOJIB30BaHHME BHIEOMATEPHAIIOB),
WCCJIEIOBAaHUE CBOWCTB KECTKOM BOXBI, MpoIlecca TOPEHHS JKene3a B KHCIopoae (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIMil HA MOHBI: MarHus,
KaJblus, ATIOMUHHA, IWHKa, sxkene3a (11) u xenesa (III), mean (I11), HaOmoaeHNE W OMMCAaHKE POLIECCOB
OKpaITUBaHUsI TNITAMEHU HOHAMU HATPUS, KAJIHS U KaJIbIUs (BO3MOXHO UCIIOJIb30BaHKE BUICOMATEPHAIIOB),
UCCIIe/IOBaHNE aM(OTEPHBIX CBOWCTB THUIAPOKCHJIA QIIOMHHUS M THAPOKCHIA IIMHKA, pEIICHUC
SKCIEPUMEHTATBHBIX 33]1a4 10 TeMe «BakHeine MeTamibl U UX COSTUHEHUS.

XHMHS M OKpPYKaIOIIasi cpefa

BemiectBa u MaTepuansl B TOBCEAHEBHOM *KU3HU YeIOBEKa. be3omnacHoe HCToIb30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBasi MOMOIIh MPU XUMHYECKHUX 0)KOTaX M OTPABICHUSX.

XuMU4ecKoe 3arps3HeHIe OKPYKaloIIeH cpeipl (TIpe/IeIbHas IOy CTUMAast KOHIIGHTPAIUs BEIECTB,
nanee — [11K). Poib X¥Muu B pellieHHH SKOJIOTUIECKUX TPOOIeM.

Xumuueckuit IKCnepumenm:



U3y4YeHHE 00pa3IoB MaTepHAIIOB (CTEKJIO, CILIABBI METAIIOB, TOJUMEPHBIC MaTCPHAIIBI).

Mescnpeomemmunie ceasu

Peanm3zanus MexnpeMETHBIX CBS3€H NMPU M3YYCHUHM XUMUHU B 9 KIlacCe OCYIIECTBISCTCS 4epe3
WCTIOJh30BaHMUE KaK OOIIHUX €CTECTBCHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH, SIBJISIOMUXCS CHCTEMHBIMU
JUTSL OTZICIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIC TOHITHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIU3, CHHTE3,
KIIACCU(UKAIIMS, MEPHOANIHOCTh, HAOIOICHUE, SKCIICPUMEHT, MOJCIUPOBAHUE, W3MEPCHHE, MOJIENb,
SIBIICHUE, TAPHUKOBEIN 3 (DEKT, TEXHOIOTHS, MATEPHAIIBL.

®dusuka: Matepus, aToM, JIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIHJ, U30TOIIbI, PaAHOAKTUBHOCTb,
MOJIEKYJIa, DJICKTPUUYSCKUHN 3apsj, TPOBOJHUKH, TOTYIPOBOJAHUKY, JHAJICKTPUKH, (POTOIIECMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, Ta3, pPacTBOp, PaCTBOPUMOCTb,
KPUCTAJUTMYECKAsT PENIETKa, CIUIaBbl, (DU3WUYECKUE BEIIMYHMHBI, CIUHMIEI HM3MEPEHHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorust:  ¢otocuHTe3, napIXaHue, OwWocdepa, OSKOCHUCTEMa, MUHEpalIbHBIE yIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATEIBHEIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEPATIbl, TOPHBIE IMOPOJKI, IOJE3HBIE HCKOIAeMEIC,
TOILTUBO, BOJHEIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS MPOrPAaMMbl OCHOBHOTO 00IIero 00pa30BaHus JOCTHUTAIOTCS B
X0Jic OOY4YeHUS XMMUHU B CIWHCTBE Y4YeOHOW M BOCIUTATEIBHOHN JNEATEIHHOCTH B COOTBETCTBHU C
TPaJUIMOHHBIMH  POCCHUMCKHMHU  COIMOKYJIBTYPHBIMH W  JIyXOBHO-HPAaBCTBCHHBIMH  IIEHHOCTSIMHU,
NPUHATBEIME B OOIIECTBE MMPABUIIAMH 1 HOPMaMU TIOBEICHUS M CIOCOOCTBYIOT MpOoIieccaM CaMOIO3HAHUS,
CaMOPAa3BUTHS U COIHATTM3AINN 00YYAIOIIHXCS.

JIMYHOCTHBIE PE3yNbTAThI OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCSI PYKOBOJICTBOBATHCS CHCTEMOM
TIO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMH U pacIIUpPEHHE OIbITA JICATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
4acTu:

1) naTpMOTHYECKOT0 BOCIIUTAHUS:

[EHHOCTHOT'O OTHOINEHHUS K OTEYSCTBEHHOMY KYJIBTYpHOMY, HCTOPHYECKOMY W HAyYHOMY
HACIIe/INI0, TIOHMMaHHS 3HAYeHUS] XUMHUYECKON HAyKH B KHU3HH COBPEMEHHOIO OOINECTBAa, CIIOCOOHOCTH
BIQJICTh JOCTOBEPHOW WHGOpPMAIMEH O TEePEAOBhIX JOCTHIKCHUSX W OTKPBITHSX MHUPOBOW U
OTEUECTBCHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

2) TPaKIaHCKOI0 BOCIIHTAHUS

MIPEJICTABJICHUS O COIMATBHBIX HOPMaxX WM MPaBHJIAX MEXKIUYHOCTHBIX OTHOIICHUHI B KOJUICKTHBE,
KOMMYHHKATUBHOH KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJNE3HOM, y4eOHO-HCCIIeN0BaTENbCKOH,
TBOPYECKOM U IPYTUX BUIAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOM JIESITEILHOCTH MIPU
BBITIOJTHGHUN Y4YeOHBIX, TO3HABATENBHBIX 3aJ1a4, BBITOJHEHUN XUMHUYECKUX SKCIIEPHUMEHTOB, CO3IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHsI K B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOIIM B Mpolecce 3Tod yueOHoU
JesITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJACHWUE M TOCTYNKH CBOMX TOBAapUILEH C IMO3WIHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIICICTBUMN MOCTYITKOB;

3) HEHHOCTH HAYYHOTr0 MO3HAHUS:

MHUPOBO33PEHUYECKHE IMPEACTABICHUSI O BEIIECTBE M XHMHUYECKOH pEakiHu, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIONIUEC OCHOBY JUIsl MIOHUMAaHUS CYIIHOCTH HAYyYHOU
KapTUHBI MHpa, TPEJCTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS IMPHPOJIbI, B3aHMMOCBS3SIX
4eJIoBeKa C MIPUPOAHOM CPenoil, O PO XMMHH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEILHBIC MOTHUBEI, HAMPABJICHHBIC HA MOyYEHUE HOBBIX 3HAHWH MO0 XUMUH, HEOOXOIUMBIC
JUIsE  OOBSICHEHUS HAONIOMaeMBIX MPOIECCOB U SBICHHA, MO3HABATEIbHOW, WH(POPMAIMOHHOW U
YUTATENBCKOW KYJBTYphl, B TOM YHCJC HAaBBIKOB CAMOCTOSTEIBHON pabOThl C Y4eOHBIMHU TEKCTAMH,
CIIPaBOYHOM JINTEPATYPOU, TIOCTYITHBIMU TEXHUYESCKUMHU CPEJCTBAMH WH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEeHHIO M TO3HAHUIO, JI0003HATENBFHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
€caMo00pa30BaHUIO, TPOCKTHOW W HCCIENOBATENLCKOW JEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABICHHOCTH U YPOBHS O0YUYCHHUS B TAILHEHIIIEM;

4) popMHUPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE IICHHOCTH >KU3HW, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKM Ha
3IIOPOBBI 00pa3 >KU3HH, OCO3HAHWE TOCJICACTBUI W HENPHUITHE BPEIHBIX NPUBBIYCK (YHNOTpeONICHHS
aJIKOT0JI51, HAPKOTUKOB, KypEeHUs ), HEOOXOAMMOCTH COOTIOCHUS PaBUJT 0€30ITaCHOCTH MPH OOPAIIEHUH C
XUMHUYECKHMU BEUIECTBAMHU B OBITY M PEaTbHON JKU3HHU;

5) Tpy1oBOro BoCUTAHUS:

UHTEpeC K MPAKTUIECKOMY M3YUYCHUIO TIpodeccHii U Tpyia pa3arndHOro poJia, YBOKEHHE K TPYAY U
pe3yJbTaTaM TPYIOBOH JEeSTeNbHOCTH, B TOM YHCJIEC Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHU 10
XMW, OCO3HAHHBIH BHIOOD WHIMBUIYaIbHON TPACKTOPHUU MPOJOIDKCHUS O00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, yCIIEIITHON
npoQeCCHOHATLHON JIEATETLHOCTH W PAa3BUTUSI HEOOXOJUMBIX YMEHH, TOTOBHOCTh aJIalITUPOBATHCS B
npodecCHOHANLHON CpeJie;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMSI:



9KOJIOTHUECKH 1eNIeCO00pa3Hoe OTHOIICHHE K MPUPOJE KaK HICTOYHHKY KU3HH Ha 3eMile, OCHOBE €€
CYLIECTBOBAaHUS, MOHMMAHHE LIEHHOCTH 3J0POBOr0 M 0€30macHoro oOpasa KH3HH, OTBETCTBEHHOE
OTHOLIEHWE K COOCTBEHHOMY (HU3MYECKOMY W TICUXMYECKOMY 370pPOBBIO, OCO3HaHHME LEHHOCTH
coOMoieHnsl MpaBWil OE30MacHOrO TMOBEJIEHHUS NpH padoTe C BEIECTBAMH, a TAaKKe B CHTYyaLUsX,
YIPOKAIOIINX 3/J0OPOBBIO U KHU3HH JIIOJEH;

CIOCOOHOCTH TPHMEHSTHh 3HAHWS, MOJTy4YaeMble MPH HM3YYCHUH XUMHH, JUIS pEIICHUs 3aaad,
CBA3aHHBIX C OKpYXarolleW NMPUPOAHOM Cpenoi, AJ MOBBILIEHHUS YPOBHSA JKOJIOTHMUECKOM KYJIBTYpHI,
0CO3HaHMUs I00ANTBHOIO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel X PeLIeHus] OCPEICTBOM METOIOB
XUMHM, OSKOJOTMYECKOTO MBIIIIEHUS, YMEHHs pYKOBOJCTBOBATbCA UM B  II03HABaTENIbHOM,
KOMMYHHKAaTHBHOM U COLIMANBHOM MPaKTUKE.

METAINPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTampegMETHBIX PE3YJIbTAaTOB BBLACISIOT 3HAUYUMBbIE JUIS  (OPMHPOBAHUS
MHUPOBO33pEHUSI OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHs, MIPUHLMUI, THIIOTE3a, (aKT, cUCTeMa, Mpolecc,
9KCIIEPUMEHT U JAPYroe.), KOTOphIe HCIONB3YIOTCSI B €CTECTBEHHO-HAyUHBIX Y4EOHBIX IMpeaMeTax MU
MO3BOJIAIOT Ha OCHOBE 3HAHUH M3 ATHX NMPEAMETOB (OPMUPOBATh NPEACTABICHHE O LIEIOCTHOW HayYHOH
KapTHHE MHUpa, W YHHBEpcajbHble Yy4eOHble JeWcTBHUs (TIO3HABaTelbHbIE, KOMMYHHKATHBHBIC,
pETYIATHBHBIE), KOTOpble oOecrneynBal0T (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOH e TeTbHOCTH.

Ilo3naBaTe/IbHBIe YyHUBEPCAJbHBIEC y4eOHbIE el CTBAS

ba3oBrble Jjornueckne aeicTBUA:

YMEHHUSI MCIOJIb30BaTh NPHUEMBI JOTMYECKOTO MBILIUICHUA IPU OCBOCHUM 3HAHMH: PAacKpbIBaTh
CMBICJI XUMHMYECKUX MHOHATUH (BBIICJIATh UX XapaKTepHbIE IMPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C
JPYTUMH HOHSATHUAMH), UCIIOIb30BATh IOHATH 1J151 OOBSICHEHUS OTJCIIbHBIX (PAKTOB U SIBIICHUMH, BEIOUPATh
OCHOBAaHUSI M KpUTEpUH Ul KJIACCU(PUKAIMM XMMHUYECKHX BEIIECTB U XMMHYECKUX PEaKIUH,
yCTaHaBJIUBaTh IPUUYMHHO-CIEICTBEHHBIE CBA3M MEXAYy OOBEKTaMH H3yUY€HMS, CTPOMUTH JIOTHUYECKHE
paccyxaeHus (MHIyKTUBHBIE, IEAyKTUBHBIE, 10 AHAJIOTUH), J1€J1aTh BHIBOBI M 3aKIIFOUEHUS,;

YMEHUE IPUMEHATh B IPOLIECCE IIO3HAHUSA MOHATHA (IPEeAMETHbIE M MeTalpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEMbIE B XUMHUH, IPE0OPa30BbIBATh IMPOKO IIPUMEHAEMbIE
B XUMHH MOJIEJIbHBIC NIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUecKast (popMyna U
YpaBHEHHE XHMHUYECKOW pEaKkLud — IpPU PELIeHUH Y4eOHO-IIO3HABATENbHBIX 3a4ad, C y4ETOM I3THX
MOJENIbHBIX TPEJCTABICHUI BBIBIATE W XapaKTEPU30BaTh CYILIECTBEHHBbIE IPU3HAKK H3y4YaeMbIX
00BEKTOB — XMMHYECKHX BEIIECTB M XHUMHUYECKHX PpEaKLWH, BBIIBIATH OOLIME 3aKOHOMEPHOCTH,
HNPUYUHHO-CIIEICTBEHHBIE CBSI3U U IIPOTUBOPEUNS B N3y4aeMbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble ucciienoparejbcKue JedCTBUS!

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BONPOCH B Ka4eCTBE MHCTPYMEHTA IO3HAHHUS, a TAKKE B
Ka4yecTBE OCHOBBI Ul (POPMUPOBAHUS TUIIOTE3BI 110 IPOBEPKE IPABUIBHOCTHU BBICKa3bIBAEMbIX CY)KICHUI;

OpuoOpeTeHUe OMNblTa [0 IUIAHUPOBAHUIO, OpraHM3allud M IPOBEACHUIO YYEHHYECKUX
JKCIIEpUMEHTOB, yMEHHE HaOJI0JaTh 3a XOZOM Ipolecca, CaMOCTOATENBHO IIPOTHO3MPOBATH €ro
pe3ynbTaT, opMyINpOBaTh 000OIIEHNS U BBIBOBI 10 PE3yJIbTaTaM IPOBEAEHHOIO OIIbITA, UCCIIEOBAHMS,
COCTaBIIAITH OTUYET O MPOJENAHHOH padorTe.

Padora ¢ nndopmanueii:

YMEHHUE BBIOMPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIMIO PA3THYHBIX BUAOB U POpPM
NpPEACTABICHUS, TONIy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
coJep)KaHusl, CIpaBOYHbIE MOcoOus1, pecypchl HTepHeTa), KpUTUYECKH OLCHUBATh MPOTHBOPEUYMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MNPUMEHSTh pa3iW4Hble METOAbl M 3alpOoChl NPH MOUCKE W OoTOOpe HHOpPMAIMH H
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX Ui BBIIIOJIHEHHUS Y4YeOHBIX W IO3HABATEIBHBIX 3amad
ONpeleIEHHOTO  THMA, NpUOOpeTeHHe OmNbITa B OONACTH  MCIOJIB30BaHUS  MH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJaJ€HUE KyJbTypOM aKTMBHOTO HCIHOJBb30BAaHMUSA pa3IMUHBIX
MIOUCKOBBIX CHUCTEM, CAMOCTOSTEIbHO BBIOMpATh ONTHUMAIBHYI0 (OpMY HpeacTaBieHHs MHPOpPMALUU U



WLTIOCTPUPOBATH PEIacMbIC 3a/1a4¥ HECIIOKHBIMU CXEMaMH, TUarpaMMaMHu, pyrumMu popmMamu rpaduku
U UX KOMOUHAIUSIMU,

YMEHHUE HUCTIONb30BaTh U aHATU3UPOBATH B IIpoliecce yUeOHOM U NCCIEI0BATENbCKON AEATEILHOCTH
MHQOPMAIIMIO O BIMSHUM TPOMBIIUICHHOCTH, CEJBCKOTO XO3MHCTBA M TPAHCIOPTa HA COCTOSIHUE
OKpY>Karollel IPUPOIHON Cpeabl.

KoMMyHnKaTHBHBIE YHUBepcaJlbHbIe y4eOHbIe JeHCTBHSA:

YMEHHUS 3aJaBaTh BONPOCH (B X0/¢ 1uanora U (HiIN) IUCKYCCHH) IO CYIIECTBY 00CyKIaeMOU TEMBI,
(hopMyIHPOBATH CBOM MPEAJIOKEHNSI OTHOCUTEIBHO BBIMOTHEHUS IPEATIOKEHHON 3a1a4H;

YMEHHUS TPEJCTaBIATh TMONYYEHHBIC PE3yJbTaThl MO3HABATEIBHOM AESITENIBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JAeNaTh IMPE3CHTALMI0 PE3yJbTATOB BBIMOTHEHUS XUMHUYECKOTO JKCICPUMEHTA
(J1abopaTOpHOTO OIBITA, TA0OPATOPHON PabOTHI IO UCCIICAOBAHUIO CBOMCTB BEILECTB, Y4€OHOTO IPOEKTA);

YMEHHUSI Y4eOHOrO COTPYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH ITO3HAaBaTENbHOH U
MCCIIEIOBATENbCKON JESITENbHOCTH MPH PELICHHH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE y4éra OOIIMx
MHTEPECOB M COTJacoBaHUS NO3UMLMHA (00CyX aeHHs, OOMEH MHEHHSMH, «MO3TOBBIE ILITYPMBEDY,
KOOpJMHALIUSA COBMECTHBIX JEHCTBHM, OIpEeNeHHne KpUTEPUEB IO OIEHKE KadecTBa BBIOJHEHHON
paboTsl u apyrue).

PeryasiTuBHBIC yHHBepCcaJbHbIe yYeOHbIe AeHCTBHSA:

YMEHHE CAMOCTOSATENIBHO OIpENessaTh LEIN JAEATENbHOCTH, MJIaHUpPOBAaTh, OCYIIECTBIATH,
KOHTPOJIMPOBAaTh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JEATENBbHOCTh, BBHIOMpATh Hanboiee
3¢ deKTHBHBIE CTIOCOOBI peleHHs YIeOHBIX U MMO3HABATENbHBIX 33124, CAMOCTOSITEIBHO COCTABISATh WIN
KOPPEKTUPOBATh MPEJJIOKEHHBIM aJIrOPUTM JIEUCTBUIN MPU BBHITIOJHEHUH 3aJaHUN ¢ YU4ETOM MOJy4YEHUS
HOBBIX 3HaHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIHSIX, OIIEHNBATH COOTBETCTBHUE MOTyUYEHHOTO
pe3ynbTaTa 3asBJICHHOMN €N, YMEHWE WCIOJIb30BaTh M aHAIMU3WPOBATh KOHTEKCTHI, MpeiiaraeMele B
YCIIOBUU 3aJjaHuH.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB 10 OCBOEHUIO 003aTEIFHOTO COIeP KaHMsl, yCTAHOBIEHHOTO
JaHHOH (emepanpbHON pabodel mporpaMMoOi, BEIACISIOT: OCBOSHHBIC 00YUYaIONTUMUCS HAyYHBIC 3HAHMUS,
YMEHUS U CITOCOOBI IEHCTBHM, crienmuuIecKue s MPeAMETHON 00J1acTH « XUMHUS, BHIIBI ICSITCILHOCTH
M0 TIOJIYY€HHIO HOBOTO 3HAHWS, €r0 MHTEPHpPETAINH, MPeoOpa30BaHMI0 M MPUMEHEHHIO B Pa3IHIHBIX
y4e0HBIX ¥ HOBBIX CUTYaIIUsX.

K xoHiry oOydenus B 8 kJacce mpeIMETHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOITUXCS YMEHUI:

e  PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHN: aTOM, MOJIEKYJIa, XUMHUUECKUN IJIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOJHOPOIHAS ), BAJIEHTHOCTS,
OTHOCHUTENIbHAsI aTOMHAas W MOJIEKYJSIpHAs Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasl IIOJII XFMHYECKOTO dSJEMEHTa B COCTUHEHHWH, MOJISPHBIN O00BEM, OKCHII,
KHCJIOTa, OCHOBAaHWE, COJb, JJIEKTPOOTPUIATENFHOCTh, CTENEHb OKHUCICHHS, XHMHYeCKas
peaxiusi, KiIacCH(UKAIMS PEaKIii: PeakIud COSAMHEHWS, PEaKkiuh Pa3loKeHHs, PeaKInu
3aMeIIeHHS, peakni 0OMEHa, DK30- M DHAOTEPMHUIECKIE PEaKINH, TETUIOBOH 3 deKT peakiumy,
SJIPO aTOMA, JIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTallb, PaUyC aTOMa, XMMUYECKas CBS3b,
MOJISIpHASL U HETOJISIpHAS KOBAJIGHTHAsI CBSI3b, MOHHASA CBSI3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBasi JoJIsI BellecTBa (IPOLIEHTHAS! KOHIEHTPALUs) B PACTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUECKUX MOHATUN U IPUMEHSTh 3TH OHSITUS TIPU
ONMCAaHUM BEIIECTB U UX MPEBpaALCHUM;

e  HCIIONB30BaTh XUMHUYECKYIO CHMBOJIMKY Ui COCTaBJICHUS (OPMYJI BEILECTB U YypaBHEHHI
XUMUYECKUX PEaKIuii;

e  ONpEACNsTh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAWHECHUSX, CTEIICHb OKUCIICHHS
9JIEMEHTOB B OMHAPHBIX COCAMHEHHAX, MPUHAIJICKHOCTh BEIIECTB K ONMPEIeIEHHOMY Kilaccy
COeMHEHMI 110 (hOpMyJiaM, BUI XUMUYECKOMN CBSI3H (KOBAJICHTHAS M HIOHHASI) B HEOPTaHUYCCKUX
COCINHEHUSX;



packpbiBath cMbici [lepuoaudeckoro 3akona J[. 1. Menneneena: 1eMOHCTpUPOBATH MOHUMAaHUE
MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XHMMHUYECKHX DJIEMEHTOB OT HX IIOJOXKCHUS B
Ilepuoanueckoid cuctemMe, 3aKOHOB COXPAaHEHHUS MACChl BEILECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOT'O YUEHHUsI, 3aKOHa ABOTaapo;

OIKCHIBATh W XapaKTEePH30BaTh TaOnmuuHyro ¢opmy llepnonndeckoli CHCTEMBI XUMHYECKUX
3JIEMEHTOB: Pa3IMyaTh MOHSATH «TJIaBHAs OATpyIa (A-rpynmna)» u «nodouHas noArpymma (b-
rpymma)y», Majibie ¥ OOJIBIINE IEPHOIBI, COOTHOCUTH 0003HAYCHHS, KOTOPBHIC MIMEIOTCS B TA0JIHIIE
«Ilepuoguueckass cuctemMa xumuueckux osnemeHToB J[. M. MenneneeBa» C UHCIOBBIMU
XapaKTePUCTUKAMH CTPOSHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsij sijpa, oolee
YHCIIO 3JIEKTPOHOB U PACIIPEICTICHUE UX IO JEKTPOHHBIM CIIOSM);

KJIACCU(UIIMPOBATh XUMHUYCCKUE IJIECMEHTHI, HEOPIraHUYECKHUE BEIECTBA, XUMHUYCCKUE PEAKIIUU
(10 UMCITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, IO TETIOBOMY 3 deKTy);
XapaKTepu30BaTh (OMMCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIICCTB PA3JIMYHBIX KIIACCOB,
MONTBEPXKIas OMHCAHWE TMPUMEPaMU  MOJICKYJISPHBIX  YPaBHEHHUH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIUH;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KaueCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYISAPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO IOJIO
XUMHYECKOTO JJIEMEHTa 10 (HOpMyJie COCIUHEHUsI, MacCOBYIO JIONII0 BEIECTBA B PacTBOpE,
MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKiny;

MIPUMEHSATH OCHOBHBIE OIIEPALN MBICITUTEIBHOMN IEATEIIbHOCTH — aHAIN3 U CHHTE3, CPABHEHNE,
0000111eHIe, CHCTEMATH3AIINIO0, KITACCU(UKAIIIO, BRISBICHUE TIPUINHHO--CIIE/ICTBEHHBIX CBSI3EH
— U1 U3yYeHHUS] CBOWCTB BEIIECTB W XMMHUYECKMX PEaKIMiA, €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAaHWA — HAONIOIEeHWEe, W3MEPEeHHEe, MOJEIHPOBaHNE, OJKCIEPUMEHT (peanbHbIl U
MBICJICHHBIH );

CJIETOBATh MTPaBHJIaM MOJIB30BAHHUA XUMHUYECKOH MOCYI0H 1 TabOopaTOPHBIM 000PYIOBaHNEM, a
TaK>Ke MpaBUJIaM OOPAIeHNsI C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSAMU TI0 BHITIOTHEHHIO
1a060paTOPHBIX XWUMUYECKUX OIBITOB IO TOJIYUYCHHIO W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Bomopozila M KHCJIOPOJa), NMPHUTOTOBIICHHIO PACTBOPOB C OIPEACTIEHHON MacCOBOM OJeH
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBAaTh W TPOBOAUTH XHUMHUYECKHE OKCIEPUMEHTHI TI0
pacrlo3HaBaHMIO PACTBOPOB IMEIOYeH ¥ KHCJIOT C TOMOIMIBI0 WHAMKATOPOB (JIaKMYC,
(heHoITANTCHH, METHIIOPAHX B IPYTHE).

K koHiy oOyueHus B 9 kiacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTH Y 00YUAIOITUXCS YMEHUI:

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYCCKHUX MMOHATHN: XUMUYECKHHA JIEMEHT, aTOM, MOJICKYJIa,
WOH, KAaTWOH, aHWOH, TIPOCTOE  BEIIECTBO, CJOXKHOE  BEIIECTBO, BaJICHTHOCTD,
3JIEKTPOOTPHUIATEILHOCTh, CTEMEHh OKHUCIICHMS, XMUMHYECKas peakKIus, XUMHUIECKas CBS3b,
TETIOBOM d(PPEKT peaknnu, MOJIb, MOJISIPHBIH 00BEM, PACTBOP, JICKTPOJIUTHI, HEIJIEKTPOJIUTEI,
JJIEKTPOJIUTHICCKAST TUCCOIMAIMSI, PEaKIIMH HOHHOTO OOMeHa, KaTalu3aTop, XHMHYECKOe
paBHOBecHe, OOpaTHMbIE U HEOOpaTUMbIC pEaKIUH, OKHCIUTEILHO-BOCCTAHOBUTEIbHBIC
peaKIuy, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCJICHHME U BOCCTAHOBJICHHE, AaJJIOTPOMUS,
aM(pOTepHOCTh, XMMUYECKasl CBA3b (KOBAJICHTHAS, NOHHAS, METANIMYECKAsT), KpUCTANINIeCKast
peméTka, KOppo3us METaUIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakiuu, IpeaeabHO
nmomyctumast konnentpanus 11K BemecTsa;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U TPUMEHSTh STU IOHATHUS MTPH
ONMCAHUM BEIIECTB U UX MPEBpaALCHUM;

UCTIOJb30BaTh XUMHUYECKYI0 CHUMBOJHKY JUISi COCTaBICHUs (POPMyJ BEIIECTB M ypaBHEHUI
XUMHUYECKHUX PEaKIni;

ONpENEATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XHMHUYECKHX DJIEMEHTOB B COCAUHEHUSIX
pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIICCTB K OMpPENEIEHHOMY KIIACCy COCIUHEHUU MO



(hopmMyIiaM, BUJT XUMHYECKOH CBS3H (KOBAJICHTHASI, HOHHAS, METAJUTMUYECKAs ) B HEOPTaHUYICCKUX
COCIIMHEHMSIX, 3aps/l MOHA [0 XMMUYECKOW (opMyJie, XapakTep CPEeIbl B BOTHBIX PAacTBOPax
HEOPraHUYECKUX COCTUHECHUH, TUIl KPUCTAJUIMIECKON PeIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBath cmbici [lepuoamueckoro 3akonHa JI. M. MeHnmeneeBa W JIEMOHCTPHPOBATH €ro
MMOHUMaHUE: OMUCHIBATh M XapaKTEpHU30BaTh TaOnu4yHyro (opmy [leproamueckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3liuyaTh MOHATHS «TJIaBHAs MoArpymmna (A-rpynmna)» u «nooouHas
nonrpynna (b-rpynma)», mMansle u OONbIIME MEPUOABI, COOTHOCUTh 00O3HAUEHUS, KOTOPHIC
UMEIOTCSl B TMEPUOIMYECKON TaOJUIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi s/ipa, 00Iee YUCIIO JISKTPOHOB M PacHpeIelieHUE X
T0 JICKTPOHHBIM CJI0SIM), OOBSICHATh O0IIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB JICMEHTOB
U MX COCJIMHCHUH B TpeJeliaX MaJbIX MEPUOIOB U TJABHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIACCU(UIIMPOBATh XUMHUYCCKUE SJICMEHTHI, HEOPIraHUYECKHUE BEIECTBA, XUMHUYCECKUE PEAKIIUU
(mo umMcny W COCTaBy Yy4YacCTBYIOIIUX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3¢ dekry, 1o
W3MCHEHUIO CTETICHEH OKHUCICHUS XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE M CHEIM(PUUECKUE XUMUYESCKHE CBOWCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, OJTBEPKAasl OTIMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMHYCCKUX PEAKIIHIA;

COCTaBIISATh YPABHEHUSI SJICKTPOIUTUICCKON TUCCOIUAIIMY KUCIIOT, IISJIOUEH U COJICH, TTOTHBIS
Y COKpAIIEHHBIC YPaBHEHMSI pEaKIIMii MIOHHOTO OOMEHA, YpaBHEHUS PEAKITHIA, ITOATBEPIKIATOIINX
CYIIECTBOBAHUE TCHETHUECKON CBSI3M MEXK]y BEIIECTBAMHU PA3IMIHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIIHTEILHO-BOCCTAHOBUTENLHBIX ~ pEaKIHMi  TOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO 0allaHca dTUX PEaKITii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCIMOCTH OT MX CTPOCHUS, BO3MOKHOCTH TIPOTEKAHHUS
XUMUYECKHX MTPEBPALICHUN B Pa3IMYHBIX YCIOBHUSX;

BBIYHUCIISIT OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa 1Mo (QopMylie COSIWHEHHUsS, MACCOBYIO JIONIIO BEIIECTBA B PacTBODE,
MPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOW PEAKIHH;

COOJTIOIaTh TPaBHJIA MTOTH30BAHUS XUMUYECKOHN MTOCYI0M 1 TaOOpaTOPHEIM 000PYIOBaHUEM, a
TaKXe MpaBuia O0palleHus ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITIOJTHEHHIO
nabopaTOPHBIX XUMHYECKUX ONBITOB MO MOJYYECHUIO M COOMpPaHHUIO ra3000pa3HbIX BEIICCTB
(aMMUuaka 1 yTIeKHCIIOTO Tasa);

NPOBOJMTh PEAKIUH, MOJTBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJIOPHA-, OpOMUA-, HOAWI-, KapOoHaT-, docdar-, cummkar-,
cynbdar-, TUAPOKCHJI-WOHBI, KATHOHBI aMMOHHMS ¥ HWOHBl HM3YYCHHBIX METaJlIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OTIEPAIlMX MBICIUTEIHHO JIeSITENEHOCTH — aHAJIN3 U CHHTE3, CPaBHCHUE,
000011IeHIEe, CHCTEMATU3AIIHIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS U3yUYeHHUS
CBOWCTB BEIICCTB W XHMHUYECKUX pEaKIMH, €CTECTBEHHO-HAYYHBIC METOJBI TIO3HAHWS —
HAOJI0/ICHNE, U3MEPEHUE, MOCIUPOBAHUE, IKCIICPUMEHT (PEalIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanyecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U JyeKTpoHHbIe (LM pPOoBbIE)
KountpoabHbie [MpakTHyeckne
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChbl
padoTsbI padoThI
Pasnea 1. IlepponayanbHble XUHMHYECKHE MIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
MPAaKTUYECKOU JEATEIbHOCTH https://m.edso0.ru/7f41837c
YyesjoBeKa
12 BertecTBa 1 XuMH4UeCKHe 15 1 Bbu6nmuoreka [JOK
peakuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxHeillnne npeacTaBuTe I d HEOPraHMYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [IOK
00 okcHumax https://m.edsoo.ru/7f41837¢c
99 Bonopoa.llonsitue o kucnorax 8 1 bu6mmoreka [IOK
U COJIAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 Bbu6nmuoreka [JOK
OCHOBAHHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIC KIIACCHI Bbu6nmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 30

Paspnen 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

Bbu6nuoreka [JOK
3.1 XHMHHECKHX O1emenToB /1. 1. ! https://m.edso00.ru/7f41837¢c
Menaene-eBa. CtpoeHue
aToma
XUMHYECKas CBA3b.
3.2 OKUCIATEILHO- 8 buGnnorexa LIOK
' https://m.edso00.ru/7f41837c
BOCCTAaHOBHUTEIIbHBIC PEAKIIHH
Bbu6nmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/mn P Konrpoabnsie  IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznein 1. BeniecTBO M XUMHYeCKHUE PeaKIUU
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexka HOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIUU B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazaeny 17
Pazgen 2. HemeTaJILI M HX COeTUHEHU ST
51 OO01mast XapaKTepruCcTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0o.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa LHOK
' PyTaL ’ P https://m.edso0o.ru/7f41a636
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
24 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmmorexa LIOK
' . py ’ poat https://m.edso0o.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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

Paszgen 3. MeTaauabl 1 HX COeIMHEHUA

N bu6mmoreka [IOK
3.1 Obmue cBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Bakneiimme MeTaIbl ¥ UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeaa
4.1 BerectBa 1 Marepualisl B )KU3HA YEJIOBEKA 3 buGnnorexa LIOK
' Hl p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Koa-Bo DJIeKTPOHHbIE
Ne Tema ypoxa JacoB Hara uugposbie JdonoiHuTEIbHASA
n/n U3yYeHUs oOpa3oBaTe/ibHbIE uHpopmanus
Bcero
pecypchl
1 [Tpeamer xumun. Posib XMMUHM B )KU3HH YEIOBEKA. 1 bubmunoreka LIOK §1-2
Tema u BemecTBa 01.09.2023 | https://m.edsoo.ru/ff0d210c
ITpaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
2 71a00paTOPHH M MPUEMBI OOpAIIICHHS C JIA00PATOPHBIM 1 bubmorexa HOK
paTop P patit patop 05.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
3 Uucteie BemecTBa U cMecu. CriocoObl pa3aesieHus 1 bu6nuoreka [IOK §4
cMmecei 08.09.2023  https://m.edsoo.ru/ff0d26ca
4 [TpaxTrueckas padota Ne 2 «Paznenenue cmeceit (Ha 1 bubmunoreka LIOK
MpUMEpE OYUCTKH MTOBAPEHHOMN COJIN )» 13.09.2023  https://m.edsoo.ru/ff0d28c8
5 du3nYecKre U XMMUYECKHUe SIBICHU. XUMUYecKas 1 bubmoreka [{OK 56
peakiuus 18.09.2023 = https://m.edsoo.ru/ff0d37fa
but6mmoreka [IOK
A
0 TOMBIL I MOJICHYIH 1 20.09.2023  https://m.edsoo.ru/ff0d2a6c 87
bubmunoreka LIOK
7 IT -
POCTRIC H CHONTILIC BEMecTa L 25.09.2023  https://m.edsoo.ru/ff0d2a6c 58-9
8 Xumuueckue 37aeMeHThl. OTHOCUTEIbHAS aTOMHAs 1 bubmoreka [{OK §10-12
Macca. 3HaKd (CHMBOJIbI) XUMHUYECKUX YJIEMEHTOB 27.09.2023  https://m.edsoo.ru/ff0d2be8
9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYCCKAs 1 bubmuoteka [JOK §13-14
dbopmyna. OTHOCUTENBHAS MOJICKYJISIpHAS Macca 02.10.2023  https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
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bubmunoreka LIOK

10 MaccoBast J0JIs1 XUMHYECKOT0 DJIEMEHTA B COCIMHCHUU 04.10.2023  httos://m.edsoo.ru/ffod350c 815
bubnuoteka [JOK

1 BasneHTHOCTS XHMIMECKIX SEMEHTOB 11.10.2023 https://m.edso;I ru/ff0d323c 516

12 Cocranenue Hopmys1 0 BAJICHTHOCTH 16.10.2023 nggﬁ;ﬁ:&igﬁ}; 0d3a16 817

13 Atowro-MosekynspHoe yrierie 18.10.2023 EEESSHE;T:;(S?)? rC:/I]fdeZdSO 318

14 3aKOH COXpaHEHMS MAcChl BEIIECTB. XUMUYECKHE bu6nuorexa LIOK §19-20
ypaBHEHUS 23.10.2023  https://m.edsoo.ru/ff0d3b88

15 Knaccudukanus XumMudeckux peakiuil (CoeunHeHus, bubnmnoreka [JOK §21
pa3ioKeHus, 3aMelleHns, 00MeHa) 25.10.2023  https://m.edsoo.ru/ff0d3f34

16 M. B. JIoMOHOCOB — yU€HBIN-IHIIUKIIOTIEAUCT. bubmmoreka [JOK
O06o001IeHre U cucTeMaTu3alus 3HaHUH 30.10.2023  https://m.edsoo.ru/ff0d40c4

17 KonTtpoabsnas pa6ora Nel o reme «Bemecrsa u 111.2023 bu6nuorexa [IOK
XAMUYECKUE PEAKLIANY https://m.edsoo.ru/ff0d4290

18 KonuuecTBo BemecTBa. Moinb. Mossipaast Mmacca 8.11.2023 ngg;ﬁf;;gﬁ; 045230 836

19 Brruncienus Koan4uecTBa, MacChl BEIIECTBA MO bubnuoteka [JOK §37
YPaBHEHUSM XMMHUYECKUX PEaKIINi 13.11.2023  https://m.edsoo.ru/ff0d5708

20 Kucnopoa. CriocoOsI mMoTy4eHus KHCIOPO/Ia B bubmmoreka [JOK §22
1abopaTopuu U IPOMBIIIIEHHOCTH. 15.11.2023 = https://m.edsoo.ru/ff0d497a
DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOJa

21 (peakuuu oxucieHus, ropenue). [lonstue 06 okcumax. bubmorexa OK 823-24
ITpuMeHEHTE KHCTOPOa 20.11.2023  https://m.edsoo.ru/ff0d4614

99 Bo3ayx — cmechk ra3zoB. CocraB Bo3ayxa. Kuciopon bu6nuoreka [IOK §26-27
— 3JIEMEHT U mpocToe BeuiecTBo. O30H 27.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2d50
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TennoBoit 3¢ pekT XuMuIeckoil peakiuu, NOHATHE O

bubmunoreka LIOK

23 TEPMOXIMIICCKOM YPABHELIH, J30™ 1 29.11.2023  https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIUIX
24 TomnuBo (He(Th, yroyb U MeTaH). 3arpsi3HeHUE bu6nuorexa [IOK
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPALIICHHS 04.12.2023  https://m.edsoo.ru/ff0d4cda
o5 [TpakTrueckas padota Ne 3 o Teme «HOJ‘IE"IGHI/IG u 6.12.2023 bu6nuoreka [IOK
coOupaHue KUCIOPO/ia, U3YYCHHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
26 Bonopoa — sneMeHT 1 npocToe BEIIEeCTBO. bubmunoreka LIOK §28
Haxoxnenue B mpupoe 11.12.2023  https://m.edsoo.ru/ff0d4dd0
97 PU3NYECKUE U XUMUYECKUE CBOMCTBA BOJOPOIA. bu6nuoreka [IOK §29
[Ipumenenue Bogopoaa 13.12.2023 = https://m.edsoo.ru/ff0d4ddo
28 [TonsiTHE O KHCTOTAX U COJIAX bubmorexa [IOK
18.12.2023  https://m.edsoo.ru/ff0d50d2
29 [Tpaktuyeckas padora Ne 4 o teme «llomydenue u Bu6muotexa [JOK
coOupaHue BOAOPOJa, U3YyUEHHE €r0 CBOMCTBY 20.12.2023  https://m.edsoo.ru/ff0d4f42
30 Moxspii 0GnE rason. 3akoit Asorazpo 25.12.2023 E;IESH/P/I;T:;(:)(? rC:/I:de542e 338
31 Brruucnenus 00b€Ma, KoTUYeCTBa BEIIECTBA Ta3a Mo bu6nuoreka [IOK
€ro U3BECTHOMY KOJINUECTBY BEIIECTBA WU O0BEMY 27.12.2023  https://m.edsoo.ru/ff0d55a0
39 Brruncnenus 005EMOB ra30B MO yPaBHEHHUIO PEAKITUI bubnmnoreka [JOK §39
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOLICHHH ra3oB 10.01.2024  https://m.edsoo.ru/ff0d5708
33 dusnyeckue 1 XUMUUECKHUE CBOICTBA BOJbI 15.01.2024 Egggﬁ;f;;gﬁ;:f 0d587a 831-32
. bubnuoteka [JOK
34 CocraB ocHoBanuid. [lonsitue 06 nHIAUKATOpPaAX 17.01.2024  hitps:/im.e dsogru /045902
35 Egj;czfui:;;EZOS:::S;jaﬁﬁzﬁii{:ﬂa BEIIECTBA bubnnorexa [IOK 833
22.01.2024  https://m.edsoo.ru/ff0d5b40

B pacTBOpe
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[TpakTuyeckas pabora Ne 5 mo teme «lIpurotoBienue

bubmunoreka LIOK

36 pactBop ?B ¢ OTPEACIICHHON MACCOBOH J0JICH 24.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELICCTBA
bu6mmoreka [IOK
37| PemeHne sanat 29.01.2024 https://m.edsoo.ru/ff0d4ddo
38 Kontpoabsnas padora Ne2 o reme «Kucmopo. bu6nuoreka [IOK
Bonopoa. Bona» 31.01.2024 | https://m.edsoo.ru/ff0d6342
39 Oxkcupl: cocTaB, KiIacCU(UKAIUs, HOMEHKIIATypa. bubmoreka [{OK §40
[Tonydyenue okcuaoB 05.02.2024 | https://m.edsoo.ru/ff0d664e
. bubmuoreka [{OK
40 XHWMHUYECKHE CBOMCTBA KMCIIOTHBIX, OKCHIOB 7.02.2024 https://m.edsoo.ru/f0d664e 840
. bubmunoreka LIOK
41 OcHoBaHHsI: COCTaB, Ki1accu(uKaIys, HOMEHKIATypa 12.02.2024  hitos://m.edsoo.ru/fod67ca 841
N N but6mmoreka [IOK
42 KHMHIECKHE CBOHCTBA OCHOBAHHH 14.02.2024  https://m.edsoo.ru/ff0d67ca 542
43 AMdoTepHbIE OKCUABI U THAPOKCHIBI 96.02.2024 843
) bubmunoreka LIOK
44 Kucnotsl: coctas, kiaccuukanus, HOMEHKIATypa 28.02.2024 hitos://m.edsoo.ru/ffodfee? 844
N but6mmoreka [IOK
45 ITosnydyeHne U XUMHUYECKUE CBOWCTBA KUCIIOT 4.03.2024 https://m.edsoo.ru/ffodfee? 845
46 Conu (cpeqHue): HOMEHKIIATYypa, CIOCOOBI TOMyYeHUsI, bu6nuoreka [IOK §46-47
XUMHUYCCKHUE CBOMCTBA 06.03.2024  https://m.edso0.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 IKCIICPUMEHTAIIBHBIX 3a7a4 1Mo TeMe «OCHOBHBIC bubmorexa [TOK
P A . 11.03.2024  https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHWYECKUX COCTHHCHUIDY
48 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCIMHEHU 13.03.2024 @ https://m.edsoo.ru/00ad9a50
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bubmunoreka LIOK

49 Obobmerue i CHCTeMATH3AH; SHAHMH 18.03.2024  https://m.edsoo.ru/00ad9ch2
50 KonTtpoabsnas padora Ne3 no reme "OcHOBHbIE bu6nuorexa [IOK
KJIACChl HEOPTaHUYECKUX COCTUHEHHI" 20.03.2024  https://m.edsoo.ru/00ad9ela
51 [lepBbie ONBITKY KJIACCUPUKALNN XUMUUYECKUX bubnmnoreka [JOK §49
anemMeHTOB. [IoHATHE O TpymTIax CXOAHBIX JIEMEHTOB 25.03.2024  https://m.edsoo.ru/00ad9ffa
59 Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema Bu6muotexa [JOK §50
xuMudeckux djaemenToB 1. . Menaeneera 27.03.2024 | https://m.edsoo.ru/00ada52¢c
53 Tepuonss, rpynns, moarpys 08042024 mipuimetsooruonstzszs
54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnsr 10.04.2024 ngj;ﬁf;i?ﬁ}é 0ada342 852
55 CrtpoeHue 3IIeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB Bu6muotexa [JOK §53
[Tepuoanueckoii cucremsl Jl. 1. Menneneena 15.04.2024  https://m.edsoo.ru/00ada6bc
XapakTepucThKa XUMHUIECKOT0 AJIEMEHTA 110 €T0
56 nonoxeHuto B [lepuoauueckoii cucreme /1. 1. Bubmmorexa [IOK
Mernecena 17.04.2024  https://m.edsoo.ru/00ada824
3nauenue [leprnoanyeckoro 3akoHa AJisi pa3BUTHS
57 Hayku u nipaktuku. J[. . MenpaeneeB — y4uéHbIi, bubmorexa [IOK 854
22.04.2024  https://m.edsoo.ru/00ada96e
neaaror U rpaxJaaHuH
58 DIEeKTpOOTPULIATETLHOCTh AaTOMOB XUMHUUYECKHUX bubmmoreka [JOK §55
3JIEMEHTOB 24.04.2024  https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
> Hortast Xumireckas cesh 27.04.2024 https://m.edsogrUIOOadac34 536
60 KoBaneHTHas nossipHasi XUMHUYECKasi CBA3b 6.05.2024 ng;?;ﬁf;:)gﬁ}é 0adaab8
61 KoBaneHTHas HenossspHas XUMHUYECKasi CBS3b Bubmmorexa [IOK
08.05.2024  https://m.edsoo.ru/00adaab9
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bubmunoreka LIOK

62 Crene oKHCeHIA ! 13.05.2024  https://m.edsoo.ru/00adae28 857
63 OKUCIUTEIIBHO-BOCCTAHOBUTEBHBIE DEAKIIUA 1 bubnmorexa LOK
pearht 15.05.2024 | https://m.edsoo.ru/00adb076
bubmunoreka LIOK
64 OKHCIHTEIH 1 BOCCTAHOBHTEIIN 1 20.05.2024 | nhttps://m.edsoo.ru/00adb076
. Bbubmunoreka LIOK
65 OGobmerue 1 CHCTEMATH3AIMS SHAHNH ! 22.05.2024 | https://m.edsoo.ru/00adb33c
66 KonTtpoabsnas pa6ora Ne4 o reme «CtpoeHue 1 bu6nuorexa LIOK
aToma. XuUMHUIEeCKas CBSI3b)» https://m.edsoo.ru/00adb486
67 PesepBubIil ypok. O600IIEHHE U CHCTEMATH3AIIHS 1 bubnmnoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9cb2
68 PezepBHblil ypok. O000IIEHNE U CUCTEMATH3AIHS 1 Bu6muotexa [JOK
3HAaHUHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68

Henocrarok yacoB 1o mporpamme 3 yaca u3-3a IepeHoc
6.11.;8.01;1.05.
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9 KUIIACC

Koua-Bo DJIeKTPOHHBbIE
Ne Tema ypoka 4acoB Hara uudposbie JonoaHuTeabHas
n/n U3yYeHHUs oOpa3oBaTe/ibHbIE uHpopmManus
Bcero
pecypcsbl
1 [Tepuonnueckwuii 3akoH. [lepuonnueckas cucrema 1 bu6nuoreka [IOK
xuMuueckux 3yemenToB . . MenaeneeBa 04.09.2023 | https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX 1 Bu6muotexa [JOK
3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB 07.09.2023  https://m.edsoo.ru/00adb6h6
3 Knaccudukanust 1 HOMEHKIIaTypa HEOPTaHUYECKUX 1 bu6nuoreka [IOK
BELIECTB 11.09.2023 @ https://m.edsoo.ru/00adb7e2
4 Bubl XuMuyecKkoil CBA3M U TUITBI KPUCTATUTMYECKHUX 1 but6mmoreka [IOK
pemeéToK 14.09.2023 @ https://m.edsoo.ru/00adbac6
Kontpoasnas padora Nel no teme «IloBropenue u
5 0 i 8 1
yrayOseHre 3HaHU OCHOBHBIX Pa3/iesioB Kypca 18.09.2023
KJ1acca»
6 Krnaccudukanusi XMMUYECKUX PEAKITUH 110 pa3InIHbBIM 1 bu6nuoreka [IOK §1
npusHakaM. OKUCIUTEIbHO-BOCCT. PEAKIIUI 21.09.2023  https://m.edsoo.ru/00adbchO
7 OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI 1 Bubmmorexa [IOK 81
pedrtt 25.09.2023  https://m.edsoo.ru/00adcade
3 [TonsiTHE O CKOPOCTH XMUMHYECKOW peakiuu. [lonsTre o 1 bubmmoreka [JOK §3
TOMOT€HHBIX U I'€TEPOrE€HHBIX PEAKLIMUAX 28.09.2023  https://m.edsoo.ru/00adbe9a
ITonsarue o xumMu4eckom paBHOBecUHU. DaKTOPHI,
9 BIIMSIIOLLIME HA CKOPOCTh XUMHUUYECKON PEAKIIUU U 1 Bubnmorexa [IOK 85
N P beattt 02.10.2023  https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PABHOBECUS
10 Teopust anekTpoauTrueckoi aucconuanuu. CHUIbHbIE U 1 5102023 bu6nuoreka [IOK 56

cJ1a0bIe AIEKTPOITUTHI

https://m.edso0.ru/00adcd68
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bubmunoreka LIOK

1 Honibie ypasHeHNS peaxiiit 12.10.2023  https://m.edsoo.ru/00add448 .
12 XuUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubnuoteka [JOK
NpeCTaBICHUN 00 SIEKTPOTUTHUECKON AUCCOLUAIIIH 16.10.2023 = https://m.edsoo.ru/00add5d8
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHUMA bubmmoreka [JOK
00 2JIEKTPOIUTUUECKON JUCCOIHAITTT 19.10.2023 | https://m.edsoo.ru/00add8b2
. bubmunoreka LIOK
14 Homsrue o ruxpomise coneit 23.10.2023 https://m.edSO(])_.[ ru/00add9d4 543
. bu6nuoreka [IOK
15 Obobmertie 1 CHCTEMATH3ANHS SHAHWIE 26.10.2023 https://m.edso;I ru/00addd12
16 [TpakTuueckas padorta Ne 1. «Pemenue bubmmoreka [JOK
3KCTIEPUMEHTAIIBHBIX 33149 30.10.2023 | https://m.edsoo.ru/00addbfa
KontpoabHnas padora Ne2 no teme
17 «DNEKTPOIIUTUYECKAS TUCCOLUALINSL. XUMUYECKUE 2.11.2023 bubmorexa [JOK
https://m.edsoo.ru/00addecO
peakuuu B pacTBOpax»
18 O6uulasl XapaKTEPUCTHKA TAJIOT€HOB. XUMUYECKUE 9.11.2023 bu6nuoreka [IOK §12-13
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposojopo. CosisiHast KUCIIOTa, XHMHYSCKHE but6mmoreka [IOK §14-15
CBOMCTBA, OJIyYeHUE, IPUMEHEHUE 13.11.2023 @ https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 o teme «lIlomydyenue Bu6muotexa [JOK
COJIIHOW KHMCIJIOTBI, U3yYE€HHE €€ CBOMCTB» 16.11.2023 = https://m.edsoo.ru/00ade348
21 Brruncnenus 1o ypaBHEHUSIM XUMHUYECKUX PEAKLINM, bu6nuorexa [IOK
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE 20.11.2023  https://m.edsoo.ru/00ade488
22 OO6mras xapakTeprucTuka 3J1IeMeHTOB V| A-TpyTibl 97 11.2023 Egggg;f;:)gﬁ}é 0ade6da 817
Annorponuslie Moaudukanuu cepsl. Haxoxaenue cepbl
23 1 e€ COCIMHEHHI B IPUPOJIe. XUMHUECKUE CBOMCTBA bubmorexa [JOK 818
30.11.2023  https://m.edsoo.ru/00ade64a

cepsl
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24 CepoBoaopoi, CTpoeHHe, (PU3HUUECKUE U XUMHUYECKUE bubmmoreka [JOK §19
CBOMCTBA 04.12.2023  https://m.edsoo.ru/00ade802
25 Oxcunst cepol. CepHas KHCIOTa, (U3HUECKUE U bu6nuoreka [IOK §20-21
XMMHYECKHE CBOMCTBA, IPUMEHEHHE 07.12.2023  https://m.edsoo.ru/00adea28
XVMHYECKUE peakllui, JIexkKallle B OCHOBE
26 MIPOMBIIIUICHHOTO CII0C00a MOJTyYeHUs CEpHOM bu6nuoreka [IOK
KHCJIOThI. XUMHYECKOE 3arpsi3sHEHNE OKPY KAIOIICH 11.12.2023  https://m.edsoo.ru/00adec8a
CpeIbl COeTMHEHUSIMU CEPhI
97 Brruncnenue MaccoBoil 40JIM BBIXOJa TPOAYKTa bubmoreka [{OK
peaknuun 14.12.2023 | https://m.edsoo.ru/00adec8a
OOm1ast xapakTepucTHKa 371eMeHTOB VA-rpynmsl. A30T,
28 pacnpocTpaHeHue B Ipupoje, Gu3ndecKkue u bubmorexa [JOK 823
N 18.12.2023 @ https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
29 AmMHaK, ero pu3nvYecKue 1 XMMUYECKHE CBOMCTRA, bu6nuorexa [IOK §24
MOJIy4YeHUE U IPUMEHEHUE 21.12.2023  https://m.edsoo.ru/00adf004
30 [TpakTiueckas padorta Ne 3 mo reme «llomyuenue bubmmoreka [JOK
aMMHaKa, U3y4eHHE ero CBOMCTBY 25.12.2023  https://m.edsoo.ru/00adf180
31 A3oTHas KucioTa, €€ GU3NIeCKre U XUMHUIECKUE bubmmoreka [JOK §27
CBOICTBa 28.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIE AMMOHUS B
32 KaueCTBE MHHEPAIBbHBIX YA0OpeHUN. XUMHUECKOe bu6nuoreka [IOK
3arpsi3HEHUE OKPY>KAIOIIEH Cpebl COSAMHEHUSIMU 11.01.2024  https://m.edsoo.ru/00adf518
azora
33 Dochop. Oxenn pocdopa (V) u dpochopHas kucinora, bu6nuorexa [IOK §29-30
¢u3nUecKre 1 XUMUYECKHE CBOMCTBA, MOJTyuYeHHE 15.01.2024  https://m.edsoo.ru/00adf68a
Hcnonb3oBanue GocdaToB B Ka4eCcTBE MUHEPATHHBIX
34 yaoOpeHui. 3arpsi3HeHHE MPUPOTHOMN CPEJIbI bubmorexa [JOK
18.01.2024  https://m.edsoo.ru/00adfc20

dbocdaramu
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VYraepon, pacipocTpaHeHue B IpUpoJie, prusnyueckue u

bubmunoreka LIOK

35 31-32
XUMUYECKHUE CBOKCTBA 22.01.2024  https://m.edsoo.ru/00adfd9c 8
Oxcupsl yraepoaa, ux pu3udeckue u XUMHIECKHe
36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBS3aHHEIC C bubmmorera LHOK 833-34
' P ’ 25.01.2024  https://m.edsoo.ru/00adfebe
okcuom yriepoza (1V)
N bu6mmoreka [IOK
37 YrobHas KHEIOTa H €€ con 29.01.2024  https://m.edsoo.ru/00ae006c 835
[IpakTuueckas padota Ne 4 o teme "llomyuenue
38 TJIEKKCIIoro ra3a. KauecTBeHHas peakmus Ha 1.02.2024 bubmorexa [JOK
Y W peait o https://m.edso0.ru/00ae027e
KapOOHaT-HOH
39 [lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX Bu6muotexa [JOK
BEIL[ECTBAX KAK O COEAMHEHUSX yriaepoaa 05.02.2024  https://m.edsoo.ru/00ae054e
. but6mmoreka [IOK
40 Kpemuii i ero coeauernus 08.02.2024  https://m.edsoo.ru/00ae080a §37-38
[TpakTuueckas padota Ne 5. Pemenue
41 SKCTICPUMEHTAIBHBIX 3a71a4 10 TeMe «Baxuenmme bubmorexa [JOK
P A 12.02.2024  https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI U KX COCTUHCHHS
42 KontpoabHnas padora Ne3 no teme «Baxneitmne Bu6muotexa [JOK
HEMETAJJIBI U UX COEINHEHUI 15.02.2024  https://m.edsoo.ru/00ae0el8
OO01mast XapaKTepuCcTHKa XUMHUYIECKUX IIIEMEHTOB —
43 MeTauioB. MeTananueckas CBsi3b U METAJNIMYeCcKast bubnuoreka [JOK §39-40
KpUCTaJIIIMYecKas pemérka. @u3ndyeckue cBONCTBa 26.02.2024  https://m.edsoo.ru/00ae103e
METAJIJIOB
44 XuMHYECKHE CBOMCTBA METAJIJIOB. bubmuoteka [JOK §41
DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUH METaIITIOB 29.02.2024  https://m.edsoo.ru/00ae1156
OO6mue cmocoOs! moyueHus MeTauioB. CIUTaBsbl. EuG OK
45 Brraucnenus mo ypaBHEHHSIM XUMHYECKUX PEaKITHH, 4.03.2024 nommotexa [ 842

€CJIM OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

https://m.edso0.ru/00ae1156
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bubmunoreka LIOK

46 [ToHsiTHE O KOPPO3UU METAJLIOB 7.03.2024 https://m.edsoo.ru/00ae1278
Bbubmunoreka LIOK
47 [lenosmpie MeTai bl 11.03.2024  https://m.edso0.ru/00ael4b2 543
but6mmoreka [IOK
48 OKCHAB! H THAPOKCH/B! HATPUA 1 KAIHA 14.03.2024  https://m.edsoo.ru/00ael4b2 543
. . but6mmoreka [IOK
49 IlemouyHO3eMeIbHBIC METAIIBI — KAJTbIMH U MarHuu 18.03.2024  hitps://m.edsoo.ru/00ae15e8 844
. bubmuoreka [{OK
>0 BaxHCHIINE COCTMHCHNA KaTEHS 21.03.2024 | https://m.edsoo.ru/00ael5e8 845
51 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUI 95.03.2024
. . but6mmoreka [IOK
52 JKécTtkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHHS 28.03.2024  hitps://m.edsoo.ru/00ae1886 845
53 [IpakTrueckas padota Ne 6 mo teme "KEcTKoCTh BOIBI bubmmoreka [JOK
Y METOJbI €€ yCTpaHeHHus" 08.04.2024  https://m.edsoo.ru/00aelaed
N but6mmoreka [IOK
>4 AmOMHHHH 11.04.2024  https://m.edsoo.ru/00aelc64 546
. but6mmoreka [IOK
55 AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHA 15.04.2024  hitps://m.edsoo.ru/00ae1c64 847
bubmunoreka LIOK
>0 Keneso 18.04.2024 | https://m.edsoo.ru/00ae1d86 548
57 Oxcupel, THAPOKCHIBI U conu xene3a (1) u xenesza bubnuoteka [JOK §49
(1 22.04.2024  https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U cCUCTEMATU3ALMS 3HAHUN

25.04.2024
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[IpakTuueckas padora Ne 7. Perenue
59 JKCIIEPUMEHTAIIBHEIX 3a1a4 0 TeMe «BakHekime 1 bubmorexa [JOK
P g 27.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUIbl M UX COCTMHEHMS
Brruucnenus 1o ypaBHEHHUSIM XUMUYECKUX PEaKIUH,
€CIIM OJIMH U3 PEareHTOB JIaH B N30BITKE WIIA COJCPIKUT Bu6muotexa [JOK
60 . 1 6.05.2024
MpUMECH. BbIuucaeHnst MacCOBOM JTOJIM BbIXOJ1a https://m.edsoo.ru/00ae1750
MPOIYKTA PEAKITNH
61 O0001Ienre U cucTEMAaTH3alNs 3HAHUHI 1 13.05.2024
62 KonTpoasnas padora Ne4 o teme «Baxuernme 1
METAJUIBI U UX COEINHEHU 16.05.2024
63 BemiectBa 1 MaTepuanbl B IOBCEIHEBHOM KU3HU 1 bubmmoreka [JOK
4eI0BeKa 20.05.2024  https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HCHHIE OKPYIKaroIeH cpeibl 1 bubmorexa HOK
p Py Hen cpen 23.05.2024 | https://m.edsoo.ru/00ae4270
65 Posb XuMHMU B peIICHUH SKOJIOTHUECKUX ITPOOIEM 1 bubmorexa HOK
p p https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6001IeHHE U CUCTEMATHU3aIIHS bubmmoreka [JOK
66 . 1
3HAHWI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O00011IEHNE U CUCTEMaTH3AIHS 1 Bu6muotexa [JOK
3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600IIEHNE U CUCTEMATU3 A 1 bu6nuoreka [IOK
3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 6g  HeAocraTok 4acos no nporpamme 4 yaca



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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-METOJIMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Xumus, 8 xinace/ Pyasutuc I'.E., ®enpaman @.I'., AkunonepHoe o6mectBo «M3maTenbcTBo
«IIpocsemenue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe o0miecTBo «31aTemscTBO

«IIpocseienue

METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISA
Xumus : ypoku B 8 kiacce : mocodue s yuurens /H. H. INapa

Xumusi. Ypoku B 9 kiacce : mocodue mist yuurens /H. H. I'apa

IHAD®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/
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