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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHUM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHus COCTaBJICHA HA
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
benepanpHO pabouel MPOrpaMMbl BOCITUTAHUS M C YIETOM KOHIEHIH MPETo1aBaHus
yuebHOro mpenMera «XuMmus» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit
denepanum.

[Iporpamma no xuMuu JaET MpeICTaBICHUE O MEJIsIX, OOLIeH CTpaTeruu o0y4eHus,
BOCIIUTAHUSA W  Pa3BUTHS OOYy4YalOIIMXCA CPEACTBAMU  Y4YEOHOro MpeaMera,
yCTaHaBIMBAaeT  O0f3aTelIbHOE  MPEAMETHOE  COJAEpXkKaHWe,  IpeayCcMaTpUBacT
paclpeneneHue ero Mo KilaccaM M CTPYKTYpUpPOBAaHME IO pasAeiiaM U TeMaMm
[IpOrpaMMbl 1O  XMMHH, ONPEACISICT  KOJWYECTBEHHbIE U KAaYCCTBEHHBIC
XapaKTEpUCTUKU COAECPIKaHUA, PEKOMEHAYEMYIO IIOCIIEN0BATEIbHOCTD U3YYEHUS XUMUN
C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW O0YYalOLIMXCS, OMPEEIseT BO3MOKHOCTH NpEeIMeTa IS
peanv3anuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHusA, a Takxke TpeOOBaHUN K
pe3ynbTaTaMm OOy4YeHHs XMMUM Ha YpPOBHE Lelel HM3ydeHus MpeAMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIbHON ESITEIbBHOCTH 00YUYaloIIEerocs 0 OCBOECHUIO y4eOHOTO
COJIEp/KaHMUS.

3HaHWE XHUMHUU CIY>)KUT OCHOBOM Juist  (pOpMHpOBaHUS MHPOBO33PEHUS
oOyuJarolerocsi, ero NpeJCTaBICHUN O MAaTepUAIbHOM €IUHCTBE MHUpPA, BAXKHYIO POJIb
UrparoT (HopMuUpyeMble XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX SJHEPTUU U 00
ABOJIIOLIMU BEUIECTB B MPHUPOJIE, O MYTSIX PELICHUS TNI00ANbHBIX MPOOJIEM YCTOMYMBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBIPHEBOW, IHEPre€TUUECKOW, MUIIEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaM3ali BO3MOXKHOCTEW ISl caMOpas3BUTHUS U (HOPMHUPOBAHUS
KYJbTYpbI IMYHOCTH, €€ 0011el U (PYHKIUOHATBHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydaroluxcsi,  HaBBIKOB KX  CaMOCTOSITENbHOM  y4eOHOM  JesTeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIIbCKUX yMEHHWH, HEOoOXOJAMMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKIaJblBA€T OCHOBBI
LIEJIOCTHOTO B3IUIsiAa HAa €AUHCTBO IIPUPOJBI M YEJIOBEKA, SBISETCA OTBETCTBEHHBIM
ATarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLINXCS;

CcrocoOCTBYeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
HAay4YHbIM 3HAaHMSIM, K MPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKIJAJ B 3KOJOTMYECKOE
oOpa3zoBaHHe 00yJaIOMUXCS.



JlanHble HampaBieHHs B OOYyYEHHMHM XUMUU OOECHEeUMBAIOTCA CHEU(pUKOM
coJiepKaHUsl y4eOHOT0 IPEIMETA, KOTOPBIN SIBJIETCS MEeIarornyecky alaTHPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUU Ha OMpPEeIEHHOM JdTarne e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00Iiero oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHHE OOYyYaIOIIMMUCS CHUCTEMbl NEPBOHAYAJIBHBIX IOHATUA XUMHH, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAENIbHBIX 3HAYUMbBIX MOHSATUN OpPraHUYeCKOn
XUMUH.

CtpykTypa coaepKaHusi MpOrpaMMbl 1O XUMHUH CGOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOro noaxona kK e€ wusydeHuro. ConepikaHue CKIaAbIBACTCS W3 CUCTEMBI
HNOHATUM O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMBI IOHATHUH O XMMHYECKOU
peakuuu. O0e STM  CHCTEMBl CTPYKTYPHO OpPraHM30BaHbl 10  MPUHLHUILY
MOCJIEIOBATEILHOTO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEACTaBICHUN
Pa3HOIO YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHUMMH;

— YUYE€HUS O CTPOECHUU aTOMA U XUMUYECKOH CBS3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

Teopernyeckre 3HaHUS pacCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU MOJTYyYEHHBIX
U OCMBICICHHBIX (AKTOB, Ppa3BUBAIOTCS IMOCIEAOBATEILHO OT OJHOTO YPOBHS K
APYTroMy, BBINIOJIHASA (PYHKIMHU OOBSICHEHHS U NMPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOKHOCTEH MPaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHue mporpamMMsbl MO0 XUMHUHU CIIOCOOCTBYET (HOPMUPOBAHUIO MPEICTABICHUS
O XUMHMYECKOW COCTAaBJISIIOIIEH HAyYHOM KapTUHBI MHUpa B JIOTMKE €€ CUCTEMHOMN
IIPUPOABI, LIEHHOCTHOTO OTHOIIEHMS K HAyYHOMY 3HAaHHIO M METOAaM ITO3HAaHHS B
Hayke. M3ydeHne XUMHUHU MPOUCXOAUT C MPUBIICYEHUEM 3HAHUN M3 PaHEE M3YYECHHBIX
yueOHbIX npeameToB: «Okpyxkaomuid Mup», «buonorus. 5—7 knacce» u «Duszuka. 7
KJIacC».

[Ipu m3ydeHUN XUMHUM MPOUCXOAUT (POPMUPOBAHUE 3HAHMK OCHOB XHUMHYECKOU
HAayKH Kak oOJacTM COBPEMEHHOIO €CTECTBO3HAHUS, IMPAKTHUYECKOW esSTEIbHOCTH
YelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya y4yeOHOro
MpeaAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHMM — BaKHEHIIMX
(akTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX MOJIOKEHHUM, JOCTYMHBIX OOOOIICHMI
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPHUOOIIEHWH K HAYYHBIM METOAAM
MO3HAHUS TPU H3YYCHHM BEIIECTB U XUMHUYECKHX peakuuid, B (HOpMHUPOBAHUHU HU
Pa3BUTHHM TMO3HABATENbHBIX YMEHMA M UX MPUMEHEHUH B y4eOHO-ITO3HABATEIbHOW U
y4eOHO-UCCIIEOBATEIbCKONM  JESATEIIBHOCTH,  OCBOEGHMM  HIpaBWJ  0€30I1aCHOrO
oOpallieHus C BeIeCTBaMU B IOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHMM XWMUU Ha YPOBHE OCHOBHOTO OOMIEr0 OOpa30BaHUS Ba)KHOE
3HaYeHHe MPUOOPENn TaKue 1eNd, KakK:

— (QopmMupoBaHHE HMHTEJUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPUHATHUIO PELICHHH,
CIIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;



— HaIpaBJICHHOCTh O0yUYEHHUsI Ha CUCTEMATUYECKOe MPHOOIeHnEe 00yJyaroumxcs K
CaMOCTOSATENIbHON TMO3HABaTEIbHOW JEATEIbHOCTH, HAy4YHBIM METOJAaM IO3HAHMS,
(bOopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecreueHre YCIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OO0YYaIOIIMMUCS
OMbITa PA3HOOOPA3HON NIEITEILHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KJIIOYEBbIX HABBIKOB
(KJTIOYEBBIX KOMIMETEHIIMI), HMMEIONIMX YHUBEPCAJIbHOE 3HAYCHHE I Pa3TUYHBIX
BHJIOB JCSATEIHHOCTH;

—  ¢opmupoBanue oOmed  (YHKIMOHAIBHOM M €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIC YMEHHH OOBSICHATH U OIICHUBATH SIBJICHHUS OKPY>KAIOIIETO
MHpa, UCTIOJIb3Yys 3HAHUS M OIIBIT, TOJIYICHHBIC MPU W3YUCHUU XUMUHU, TPUMEHITh UX
IIPH peIIeHUH TTPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH JCSITEIBHOCTH;

— ¢gopMupoBaHue y 0OyJaronuXcsi TYMaHUCTHYECKUX OTHOIICHWM, TTOHMMaHUS
IIEHHOCTH XUMHWYECKUX 3HAHWH JUIsI BBIPAOOTKH DKOJIOTHYECKH I1eJIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHHOCTU B LIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY KarOIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBallUM K OOYYEHMIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCTIIMTAaHUIO Ha OCHOBE YCBOECHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOoGUIsS U HANPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS.

OO6miee yncI0 9acoB, OTBEAEHHBIX ISl M3yYEHUS XUMUW Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHnus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJICIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHauyajbHbIE XUMHYECKUE OHATHS

[Ipeamet xumun. Poias XMMUU B )KU3HU YeJIOBEKa. XUMHUs B CUCTEME HayK. Tena u
BenecTBa. dusnyeckue cBOCTBA BElIECTB. ArperaTHoe COCTosiHUE BeliecTB. [loHsTHe
0 MeToAax IMO3HaHWA B XWMMHUH. YucThle BemiecTBa M cMecH. CrocoObl pa3aeneHus
CMecCeu.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE dIeMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U cioXkHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass GopMyna. BameHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAas aTroMHas Macca. OTHOCUTENIbHas
MOJIEKYJIsIpHas Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTa B COESIUMHECHUH.

KonuyectBo BemecrBa. Moab. MonsipHass macca. B3auMocCBsi3b KOJIMYECTBA,
MaccChl M YMciia CTPYKTYPHBIX €IMHMII BemecTBa. Pacuérel mo gopMyiiaMm XUMHUYECKHUX
COCIMHECHUM.

duznyueckre W XUMHYCCKUE SIBICHHUSA. XHMHYECKas pPEakius W e¢ TPU3HAKH.
3aKOH COXpaHEHHUsI MacChl BeIIECTB. XuUMUYeckue YypaBHeHusa. Kiaccudukanus
XUMHUYECKUX PEaAKINil (COeMHEHUS, Pa3JIOKEHUS, 3aMEIlICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TMOCYyJ0W, MNpaBuiaMu paOOThl B JlabopaTopuu M
npuéMamMu oOpalleHust ¢ J1abopaTopHbBIM OOOPYAOBAaHUEM, H3YyYEHHUE M ONUCAHUE
(bU3MYECKUX CBOMCTB 00pa3IioB HEOPraHMUECKUX BEIIECTB, HAOMIOJCHUE (PHU3UICCKUX
(rtaBieHMEe BOCKa, TasHHWE JIbJla, pAacTUpPaHUE caxapa B CTYNKe, KHUIIEHUE U
KOHJIGHCAIlMs BOJBI) W XHUMHUYECKHX (TOpPEHHME CBEYH, MPOKAIMBAHUE MEIHON
MPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCJIOTOW) SIBIEHUN, HAOJIOJACHUE U OMHCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIUil (pas3ioKEeHUe caxapa, B3auMOJICHCTBUE
CEpPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasinoxkenue ruapokcuga menu (l1) mpum
HarpeBaHNM, B3aUMOJIEHCTBUE Kene3a ¢ pactBopom conu meau (11), usyuenue crmoco6on
pa3zjiesieHus cMeced: ¢ TOMOINbI0 MarHuta, (QuiIbTpOBaHUE, BbIIAPUBAHMUE,
JTUCTUJUISINS, XpoMaTorpadusi, MPoOBEICHUE OUYUCTKU MOBApPEHHOM COJIM, HAOI0/ICHHUE
1 OMHCaHWE PE3yJIbTATOB MPOBEACHUS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MacChl, CO3/IaHHE MOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopom — 3J€eMEHT U TPOCTOE
BemiecTBo. HaxoxaeHnue kuciopoja B npupoje, Gu3niueckue 1 XuMUYECKUE CBOMCTBA
(peakuu  ropenwus). Oxcupapl. I[Ipumenenue xucimopoma. CrocoObl TMONMYYCHUS
KHCJIOpOJa B J1a0OpaTOpuu M MPOMBIIUIEHHOCTH. KpyroBopoT KHCIOpOJa B MPUPO/IE.
O30H — anmnoTponHas MoAU(PHUKAIUS KHCIOPOIa.

TernoBoit 3¢dekT XMMUUYECKON peakluu, TEPMOXUMUYECKUE YPABHEHUS, K30~ U
SHAOTEPMUYECKUE peaklK. TOTUIMBO: Yroiib U METaH. 3arpsi3HeHHE BO3/AyXa, YCUIICHUE
MapHUKOBOTO 3 (exTa, pa3pyieHne 030HOBOTO CIIOS.



Bonopon — snmemeHT u npocTtoe BemecTBO. HaxoxleHne Bogopona B IMPUPOJE,
¢du3nUecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CrIOCO0bI nmoiaydeHus. Kuciorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBOMCTBA BOAbL. Bona kak pactBopurens. PactBopsl. Hacklennsie u
HEHACBIIEHHBIE pacTBOPBI. PacCTBOpUMOCTH BeliecTB B BoJe. MaccoBasi 107151 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMSA. PoJib pacTBOPOB B MPUPOJE U B
KU3HU 4yesnoBeka. KpyroBopoT Bojbl B IpUpoie. 3arpsisHEHUE NPUPOAHBIX BoJI. OXpaHa
Y OYHMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus nHeoprammueckux coeauHenuit. Oxcunbl.  Kriaccudukamms
OKCH/JIOB: cojieo0pasyromiue (OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) u
HecosieoOpasyromue. Homenknatypa okcuoB. @u3nyeckue U XMMHUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanus. Knaccudukaius oCHOBaHUM: 1IETOYN U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuii. @Pu3nyeckue W XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tosrydyenre ocHOBaHHM.

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa xkucior. dusuyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coseil. Pu3nyeckue U XUMHUYECKUE CBOWCTBA COJEH.
[Tomyuyenue couei.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNPENEIICHUE COAEpKaHUs KHCIOPOJA B BO3AYyXE, IMOJy4YECHUE,
coOupaHue, pacro3HaBaHWE€ U H3yYE€HHWE CBOWCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aMMO/JICHCTBUSI BEUIECTB C KUCIOPOJIOM MU YCIOBHUS BO3HUKHOBEHHS U MPEKPALICHUS
ropenusi (Moxkapa), O3HaKOMJIEHHE C OOpa3laMh OKCHIOB M OINKMCAaHUE WX CBOMCTB,
MoJlyuyeHue, coOMpaHue, pacro3HaBaHWE M M3YYEHHUE CBOMCTB BOAOpoaa (TOpeHHe),
B3aumojehcTBue Bojopoaa ¢ okcugom wmead (Il)  (Bo3MOXHO HCMOJIB30BaHUE
BHUJICOMATEPHAIIOB), HAOJIOJeHue OO0pa3IoB BEMIECTB KOJWYECTBOM |  MOIb,
MCCJIEIOBAaHNE OCOOEHHOCTEH PacCTBOPEHHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBI C METa/IaMH (HaTpUeM M KajbllieM) (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPUATIOB), HCCIEJOBAaHUE OOpa3loB  HEOPTaHUYCCKUX
BCIIIECTB PA3UYHBIX KJIACCOB, HAOJIOJEHHWE W3MEHEHHS OKPACKHM WMHIUKATOPOB B
pacTBopax KHCJIOT U IIeJovei, u3ydeHue B3aumojiercTBus okcuga meau (l1) c
pacTBOPOM CEPHOM KHUCIOTBI, KHUCJIOT C METaUlaM{, pPEakUuil HEUTpalu3alni,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO METala JIPYTUM U3
pacTBopa COJM, PEIICHHE KCIEPUMEHTANbHBIX 3a7a4 Mo Teme «BaxkHeilline Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.



IMepuoanueckuii 3axkoH u Ilepuoanyeckasi cucreMa XMMHUYECKHUX 3JI€MEHTOB
. N. MenaeseeBa. CtpoeHne aToMoB. XUMHYeCKasi CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaAKIIUN

ITepBbie MOMBITKU KJIaCCU(PUKAIIMA XUMHUUECKUX AeMeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX JJIEMEHTOB (IIEJTOYHBIE W IICJIOYHO3EMENIbHBIE METAUIbl, TaJOTEHBbI,
MHEPTHBIE Ta3bl). DIIEMEHThI, KOTOpPbIE 00pa3ytoT aM(pOTEPHBIE OKCUIbI U THUIPOKCHUJIBI.

ITepuonnueckunt 3akoH. Ilepuoguueckas cucremMa XxuMudeckux aneMeHToB JI. WM.
MenneneeBa. Koporkonepuonnas u giuHHoNepuoaHas ¢opmel [leproanueckoit
cucreMbl xumudeckux diemeHToB [J[. WM. Menneneesa. llepumoasl W rpymnisl.
DU3NYECKNN CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenne aromoB. CoctaB aTomHbIX snep. M3orombl. Onexktponsl. CTpoeHHE
AJIIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX AeMeHTOB [lepuonnueckoi
cucrembl JI. W. Menneneea. XapakTEpUCTUKA XUMHYECKOTO 3JJIEMEHTA MO €ro
nonoxenuto B [leprnoanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHHsSI paJuyca aTOMOB XHMHUYECKHX DJEMEHTOB,
METAIIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO IPyNIaM U MepruogaM.

3nauenue Ilepuogmueckoro 3akoHa u Ileproanueckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB Ui pa3BUTHS Haykhn W npaktuku. JI. M. MenneneeB — yd€HbId H
rpa)KJaHVH.

Xumuueckass  cBsa3b.  KoBajeHTHas  (mosisipHas W HEMOJISIpHAsl)  CBA3b.
DIEKTPOOTPULIATETHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchr
OKHCJIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0O0pa3IoB BEHIECTB METAJIOB M HEMETAJUIOB, B3aWMOJCHCTBUE
TUIpPOKCUAA LHMHKA C pPacTBOpaMHU KHUCJIOT M IIEJIOYEW, IPOBEACHUE ONBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiivili (ropeHue,
peaKIuy pa3ioKeHUs, COSTUHEHUS ).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXNpeIMETHBIX CBsSI3ed MpPU M3YYEHMH XUMHM B 8§ Kjacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK ¥ TOHSATHUM, SBISIONIMXCS CUCTEMHBIMHU ISl OTJEIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHbBIC TTOHSATHUS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaMM3, CHUHTE3, KiacCU(UKAIMs, TEePUOJANYHOCTh, HAOIIOIEHNEe, JKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJIEHUE.

®u3uka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUYECKUN 3apsi, BEIIECTBO, TeNO, OOBEM,
arperaTHOE COCTOSIHME BEIECTBA, ra3, (pu3ndecKkrue BETUYUHBI, €AUHUIIBI U3MEPCHHUS,
KOCMOC, IJIaHEThI, 3BE311bl, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbI, MOJE3HbIE
MCKOIAeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHUYeCKas peakuus

Ilepnonnueckuit 3akoH. llepuonnueckas cucrema xumuyeckux anemeHToB Jl. U.
MengeneeBa. CTpoeHUE aTOMOB. 3AKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XMMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaUs, KaIbIUsI U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIOKEHHUEM JJIEMEHTOB B [leproanueckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBI XUMUYECKOM CBs3U. THNBl KPUCTALIIMYECKUX
PEETOK, 3aBUCMMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUAA
XUMHYECKOU CBA3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K pa3IM4HBIM KJIACCAM  HEOPTaHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX peakuil MO pa3IudyHbIM MpU3HAKaM (10 YHCIY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMM BEIIECTB, [0 TEIUIOBOMY 3(eKTy, M0 M3MEHEHHUIO
CTENEHEW OKHCIIEHUS XHUMUYECKHUX JJIEMEHTOB, IO OOpaTMMOCTH, IO Y4YaCTHUIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUUECKUE PEAKIUN, TEPMOXUMUUYECKUE YPABHEHUS.

[lonsiTue o ckopoct XuMHYeckoll peakuuu. [loHsiTne 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTE€HHBIX W TETEPOTCHHBIX
peakuusx. [lonsarue o karamusze. IloHsTMe O XUMHYeCKOM paBHOBecUU. DaKTOPHI,
BIIMSIOIIME HA CKOPOCTh XHMHYECKOW PpEAKIUM U TOJOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlIeHHE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUIN C UCTIOJIb30BAaHMEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopust SJIEKTPOJMTUYECKON NUCCOLMAIMU. OJEKTPOJIUTHI U HEDIIEKTPOJIUTHI.
Katnonel, anmoHbpl. MexaHu3M JOuccOLMAlMM  BELIECTB C PA3JIMYHBIMU BHJAMHU
xuMHuueckoi cBs3u. CreneHs nuccouuanuu. CuiabHbIE U claOble JIEKTPOIUTHI.

Peakiuu moHHOrO OOMEHA. YCJIOBHSI MPOTEKAHWs pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHHUS peakiuil. CBOMCTBa KUCIOT, OCHOBaHUH U
COJIEW B CBETE MPEACTABICHHUN 00 JJICKTPOJUTHUECKON auccoruanuu. KauecTBeHHbIS
peakuuu Ha noHkbl. [loHsATHE O THApPONIM3E CONEM.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJCIISIMA KPUCTALIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB
— METaJIJIOB M HeMeTasuioB (rpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJI0pUJia HATPHs),
UCCIIEJOBAHUE 3aBHUCUMOCTHM CKOPOCTHM XHMHYECKOM peakuuh OT BO3JECUCTBUSA
paznuyHbIX (PAKTOPOB, HUCCIEAOBAHHE DIIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB,
Ipolecca AUCCOUMAlUU KUCIOT, HIEJI0Ye U coyield (BO3MOYKHO MCIIOJIb30BAaHUE BHJIEO
MaTepHualoB), IPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINX IPU3HAKU NPOTEKAHUS pEaKIUi
MOHHOro oOMeHa (0O0pa3oBaHHME Oca/ika, BbIACIEHUE ra3a, 00pa3oBaHUe BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPbl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKIuil (ropeHue,



peakiuu pas3lioKEHUs, COECIUHEHMsI), PACIIO3HABAHME HEOPraHMUYECKHUX BEIIECTB C
MIOMOIIIbIO KAUECTBEHHBIX PEAKIMI HA NOHBI, PELICHUE HKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTa/uibl U X coeJUHEHUS

OO6mrast  xapaktepuctuka rajgoreHoB. (OCOOEGHHOCTHM  CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEIIECTB — rajoreHoB. XMMHUYECKUE CBOICTBA Ha IpUMeEpE XJiopa (B3aMMOAEHCTBUE C
MeTaJlIaMHM, HEMeTajulaMu, Iuenouyamu). Xijopoojgopona. ConsiHas — KUCHOTa,
XUMHUYECKUE CBOMICTBA, MOJTYyYEHUE, MPUMEHEHHE. JleficTBUE XJopa M XJIOPOBOJIOpOAA
Ha OpraHu3M 4esoBeKa. BakHelmme XJIopuIbl U X HaXO0XKIECHUE B IPUPOJIE.

Obmas xapakrepuctuka djeMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHUS
aTOMOB, XapakKTepHble CTeneHu okucieHus. CrpoeHue U (uU3HUECKHE CBOWCTBA
IPOCTBIX BEIIECTB — KUCJIOPOJA U cepbl. AJJIOTPONHBIE MOAU(PHUKALUMU KUCIOpOoJa U
cepbl. XHMHUYECKHE CBOMCTBa cepbl. (CepoBOAOPON, CTPOCHHE, (PUBHUECKHE U
XUMUYECKUEe CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJOB.
Cepnas kucnorta, (pu3mueckue M XMMHUYECKHE CBOMCTBA (0OlIME KaK MpeaCcTaBUTEIs
Kjlacca KHUCIOT U crneuuduueckne). XUMHUUECKHE peaklMM, JIeKallue B OCHOBE
IPOMBIIIJIEHHOTO croco0a MOJIy4YeHUs cepHOMl KuciorTel. [IpumeHenue cepHoi
kucioThl. ColM CepHOM KHUCHOTHI, KAayeCTBEHHAs peakuus Ha CyJb(aT-uoH.
Haxoxnenue ceppl M €€ COCOMHEHUMM B TMPUPOAE. XHUMHUYECKOE 3arps3HEHUE
OKpPYXaroIEel cpeibl COEAMHEHUSIMHU CEPbI (KUCIOTHBIE TOXKIH, 3arPSI3HEHUE BO3/1yXa U
BOJIOEMOB), CITOCOOBI €T0 MPEOTBPAIICHHUS.

OO6mass xapakrepucTuka 3neMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUsA. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
¢u3nueckue u xummuueckue cpoiicTBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro
¢u3znueckue U XMMUYECKHUE CBOMCTBA, MOTyYeHHE U npuMeHeHue. Coiau aMMOHUS, UX
¢u3nueckue U XUMMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakuys Ha MOHBI
aMMOHUS. A30THas KUCIOTa, €€ MOJIydeHHe, (PU3MYECKHEe U XUMHUYECKHE CBOMCTBA
(oOmme Kak TpencTaBUTENs Kiacca KUCIOT M crnenuduyeckue). Mcnonb3zoBaHue
HUTPATOB M COJIEH aMMOHHUSI B Ka4yeCTBE MUHEPAIBHBIX YI0OpeHud. XUMHUYECKOe
3arpsi3HEHHE OKPYXAIoLlEeld Cpelbl COEAUHEHUSMH a30Ta (KUCJIOTHBIE JOXK[IHU,
3arpsi3HEHUE BO3AyXa, MOYBBl U BOJ0EMOB). docdop, ammoTpomnHble MoaupUKAIIUU
dbocdopa, pusnyeckue u xummyeckue cpoiictBa. Oxcup docdopa (V) u dochopnas
KHCJIOTa, (PM3MYECKUE U XUMUYECKHUE CBOMCTBA, osiyduenue. Mcnonb3oBanue docdaron
B KaU€CTBE MUHEPAIbHBIX YI00pEHUH.

OO6mrast xapakrepuctuka d1eMeHTOB IVA-rpynmel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIECHHUA. YTJIEpo, aUIOTPOIHbIE MOAW(UKAINH,
pacnpocTpaHeHUEe B HIpUpojJe, (U3NYECKHE U XMMHMUYECKHE CBOMCTBa. AncopOuus.
Kpyrosopot yriepoga B npupozae. OKcuabl yriepona, ux GU3NYECKue U XUMMHUYECKHE
CBOMCTBA, ACICTBUE HA KUBbIE OPraHU3MBbI, [I0JIyYEHHE U IPUMEHEHHE. DKOJIOTHYECKUE
poOJIeMBbl, CBsi3aHHBIE ¢ OKcuaoM yrieponaa (1V), rumoresa rinob6aabHOTO MOTETUICHUS
KJIMMaTa, MApHUKOBBIM 3>PQeKkT. YronbHas Kuciaora W €€ conM, Ux (U3NYECKUe U
XUMHUYECKHE CBOMCTBA, IOJyYyeHUE U npuMeHeHue. KauecTBeHHass peakuust Ha



KapOoHaT-noHsbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, POMBILIIEHHOCTU U
CEJIBCKOM XO3SIICTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIUHEHUSIX
yraepoja (MeTaH, 3TaH, TWIEH, aleTWUJIEH, 3TaHOJ, IVIHMIEPUH, YKCYyCHas KHUCIIOTA).
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (YTOJb, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (OC€H3WH), HUX poOJdb B OBITYy W mnOpoMbilieHHOCTH. [loHsaTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KUPAX, O€JIKaxX, yrieBoJax — U UX POJIU B JKU3HU
4yeJioBeKa. MarepranbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCUHEHUM.

KpemHuuii, ero ¢puznueckre 1 XUMHUYECKHE CBOICTBA, NOJyYEHHE U MPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O6mume npeacrasieHus: o6 okcuae kpemuus (1V) u
KpeMHUEBOM Kuciore. CHUIMKAThl, UX HCIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxxneiiime cTpouTeNnbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, I[EeMEHT, O€TOoH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIOJIb30BAaHUSL CTPOUTEIBHBIX MATEPHAIOB B
ITIOBCETHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

U3y4yeHHue 00pa3lloB HEOPraHMYECKHUX BELIECTB, CBOWCTB COJISIHOM KHCIOTHI,
IIPOBEJICHUE Kaue€CTBEHHBIX PEAKIMM Ha XJOPUA-WOHBI M HAONIONEHHE NPU3HAKOB HUX
MIPOTEKAaHUs, OIBITHI, OTpaXKarlue PU3NUECKUEe U XUMUYECKUE CBOMCTBA T'aJIOTEHOB U
UX COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpasniaMu XJIOpUJOB (TaJOTeHUJOB), O3HAKOMJICHHE C oOpa3liamMu cepbl U e€
COETMHEHUSIMH (BO3MOKHO MCMOJIb30BaHUE BUIEOMATEPHATIOB), HAOIIOACHHUE Mpoliecca
oOyIJIMBaHMs caxapa MoJl IeWCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yYECHHE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KHCIOThI, MPOBEACHUE KayeCTBEHHOMN
peakuuu Ha cyiab(haT-uoH M HaONIOAEHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE C
¢u3MYecKUMU CBOMCTBaMHM a30Ta, ¢ochopa W UX COeAUHEHUN (BO3MOMKHO
UCIIOJIb30BAaHUE BUCOMATEpPUAJIOB), oOpa3liaMu a30THBIX U (pochopHBIX ymoOpeHui,
noJiydeHue, coOupaHue, pacro3HaBaHWE M M3Y4YEHHE CBOMCTB aMMHaka, MPOBEJICHUE
KAueCTBEHHBIX PEAKIMN HAa MOH aMMOHHMS U QocdaT-MOH U HM3yYEHUE MPU3HAKOB HX
MPOTEKAHUs, B3aAUMOJECHUCTBUE KOHIIEHTPUPOBAHHOMW a30THOM KHUCJIOTBI C MEIbBIO
(BO3MO>KHO HCIOJIb30BAHUE BUAECOMATEPHUATIOB), U3YUEHUE MOJAEIIEH KPUCTAIUIMYECKUX
pem€Tok anMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C TIPOLECCOM aAcopOLuu
PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTHUBOTrasa,
MOJIy4eHue, coOupaHue, pacrno3HABAHME W W3YYEHUE CBOMCTB YIJIEKHUCIOTO Tasa,
MPOBEJCHNE KAueCTBEHHBIX peakluuid Ha KapOOHAT W CHUJIMKAT-UOHBI U H3yueHHUE
IIPU3HAKOB ~ MX  MPOTEKAaHWs, O3HAKOMJIEHME C  NOPOAYKUWEH  CUJIMKATHOM
IPOMBIIIJIEHHOCTH, PEIIEHUE OHKCHEPUMEHTAJIbHBIX 3a1ady no Teme «BaxHelmue
HEMETAJUIbI U UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OOmas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUM UX
nonoxxenus B llepuonnueckon cucreme xummdeckux daeMeHToB Jl. M. Menneneesa n
cTpoeHus: atoMoB. CTpoeHHE MeTaJIOB. MeTamnueckas CBA3b M MeETaInYecKas
KpUCTAJNIMYECKAsT pEIIETKA. OJEKTPOXUMHUYECKHM DA HANPSHDKEHUM  METAJIOB.



duznyeckue MW XUMHUYECKHE CBOMCTBa MeTaioB. OOmmMe CrocoObl MOJTy4YeHUs
MeTaioB. [loHSTHE O KOPpPO3MHM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI HX OT
Koppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U
MIPOMBIIIJICHHOCTH.

[[lenounsle MeTaIbl: MOJIOKEHUE B [lepruoanYeckol CUCTEME XHMUYECKHX
anemeHToB JI. M. MenaeneeBa, CTpOE€HHE HMX aTOMOB, HAaXO0XXJACHHWE B MPUPOJIE.
dusznyeckue W XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kaius). OKCHUIBI U
TUIPOKCUABI HATPUA U Kanus. [[puMeHeHne meNn0ouHbIX METAIUIOB U UX COCIUHEHUN.

[I{esr0uyHO3€EMENBbHBIE METAUIBI MATHUM U KaJbLWW: TTOJI0KEHHE B [leprnonnueckon
cucreMe xumuueckux osneMeHTtoB J[. WM. MeHnaeneeBa, CTpoeHME HUX aTOMOB,
HaxoxaeHue B npupone. duznyueckue M XMMHYECKHE CBOWCTBA MAarHusi M KajblUs.
Baxueiiive coenuHeHus Kaiablus (OKCHUI, THUAPOKCHI, coju). JKECTKOCTh BOIBI U
CHOCOOBI €€ YCTpAHEHHUS.

AJIOMUHHAN: TTOJNOKEHHE B llepnonndeckon cUCTEME XHUMHUYECKHUX JJIEMEHTOB [l
N. Menneneesa, CTpoeHUE aToOMa, HAXOXKJACHUE B Iipupoae. Ousznueckue 1 XUMHUYECKUe
CBOMCTBa aTtOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A ATTFOMUHHUS.

Kenezo: nonoxenue B Ilepuoanueckoin cucteMe XuMUYECKux 3yemMeHToB JI. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJIECHUE B mpupojae. Ou3ndyeckue U XUMUYECKUE
cBoMcTBa keneza. Oxcupl, ruapokcuanl U conu xenesa (1) u xxenesza (111), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHUE C 00pa3llaMi METAJUIOB U CIUIABOB, UX (DU3NUYECKUMU CBONCTBAMH,
M3yUYCHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCMOJIb30BAaHUE
BHJIEOMATEPHUAIIOB), 0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUIA KaJbIUS U HATPUsI C BOJON
(BO3MOKHO HCIIOIB30BAaHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
mpolecca  ropeHuss  Jkeine3a B Kuciopoae  (BO3MOXKHO — HCHOJIb30BaHHE
BHJICOMATEPHUAJIOB), TPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEAKIMi Ha MOHBI: MarHUs,
KaJbLiMsl, antoMuHud, 1uHka, xeneza (1) u xeneza (1), menu (1), HaGnrogenue u
OMMCAaHUE TIPOILIECCOB OKpAIlMBaHUs I[UIAMEHW HOHAMU HATpHsl, KaJIUs W KaJblUA
(BO3MOXHO HCIIOJIB30BAaHUE BHUJIEOMATEPHAIOB), MUCCIIEI0BaHNEe aM(pOTEPHBIX CBOWCTB
TUAPOKCUA ATIOMUHUS U TUAPOKCUIA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 33]1a4 10
TeMe « BaxxHenmme MEeTaJUIbl U UX COCTUHECHUS.

XuMHS M OKPYKAIOLIAA cpela

BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM YEJIOBEKAa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMUMHYECKUX peakiuii B ObiTy. IlepBas momoins mpu
XUMHYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpYyXKarolled cpeapl (mpenesibHas JIOMyCTUMAas
KoHIIeHTpamust BemiecTB, nanee — [IJIK). Poap Xumum B pemieHUH 3KOJIOTHYECKHUX
npooJieM.

XumuuecKkuii IKCnepumenm:

u3ydeHue oO0paslioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJMMEPHBIC
MaTepualbl).



Mescnpeomemmnunie ceasu

Peanuzanus MeXNpeaIMETHBIX CBA3€M NpuU HM3YyYEHMM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl YEPE3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUM,
TaK ¥ TOHSITHUMN, SBJISIOMIMUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO111ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAyYHbIM (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJIu3, CHUHTE3, KiIaccu(uKauus, [NEPUOJIUYHOCTb, HAOIIOACHUE, DSKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MAPHUKOBBIM 3(PGEeKT, TEXHOIOTHS,
MaTepUabl.

®dwuszuka: maTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, WU30TOIIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUI 3aps]l, MPOBOJHUKU, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTaNIMYECKas pemeéTka, CIUIaBbl, (pU3MYECKHe
BEJIMYMHBI, €AWHUIIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnre.

buonorust: ¢otocunTes, apixaHue, Ouochepa, 3KocHUCTEMA, MHUHEpAIbHbBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: aTtmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOIbI, IOJE3HBIE
MCKOTIaeMble, TOTUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MTPOTrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMUs
JOCTUTAIOTCST B XOA€ OOy4YeHHs XMMUU B €AMHCTBE Y4eOHOW M BOCHHUTATEIIbLHON
JESTETLHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMU POCCUUCKIMHE COIMMOKYIIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPHHATBIMA B OOINECTBE TMpaBUJIaMUd U
HOpPMaMH TOBEJICHUS U CIIOCOOCTBYIOT MpOIecCaM CaMOIO3HAHUS, CAMOPa3BUTHS U
COLMAJIM3AIMU 00yYaIOIIUXCS.

JInaHOCTHBIE pE3yNbTAThHI OTpa)xaroT TOTOBHOCTD oOy4Jaronmxcs
PYKOBOJICTBOBATBCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PACIIUPEHUE
OTIBITA JIESATEIHHOCTH Ha €€ OCHOBE, B TOM UHCJIE€ B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
HAy9HOMY HACJCAWIO, ITOHUMAaHUS 3HAYCHUS XUMHUYECKOM HAyKH B IKH3HU
COBPEMEHHOT0 O00IIecTBa, CIMOCOOHOCTH BJIAAETh JOCTOBEpPHON uHpopMalueil o
MEePEAOBBIX JIOCTHKCHUSIX ¥ OTKPBITHSIX MHPOBOH UM OTEUECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MIPEACTABICHHS O COITMANBHBIX HOPMaX M MPaBUJIaX MEKITMIHOCTHBIX OTHOIICHHM
B KOJUIGKTHBE, KOMMYHHUKATUBHON KOMIICTCHTHOCTH B OOINECTBEHHO TIOJIE3HOM,
y4eOHOHMCCIIEI0BATENLCKOM, TBOPUECKON U APYTUX BUAAX JACSATEIBHOCTH, TOTOBHOCTU K
pPa3HOOOpa3HOW  COBMECTHOM  JEATEIBbHOCTH  TMPU  BBINOJTHEHUM  Y4E€OHBIX,
MO3HABATENIbHBIX  3a/lay, BBIMOJTHECHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHWUMAHHUIO W B3aWMOIIOMOIIM B TIPOIECCE
ATOW y4eOHOW ICATENHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEICHHWE W TOCTYIKH
CBOUX TOBApHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYCCKUE TMPEJACTABICHUS O BEIIECTBE W XHUMHUYECKOW pEaKIvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIONINE OCHOBY
JUTSl TIOHMMAaHWSI CYITHOCTH HAay4YHOW KapTUHBI MUpPaA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOIBI, B3AUMOCBS3SIX YETIOBEKA C MIPUPOTHON Cpeoit, O
POJIM XMMUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HANpaBJICHHbIE HA TMOJY4YEHHWE HOBBIX 3HAHUN IO
XUMUHU, HEO0OXonuMmble I OOBSICHEHHS HAONIOAACMBIX IIPOIIECCOB W SIBJICHUH,
MO3HABATENIbHON, MH(POPMAITMOHHOW U YUTATEIHCKON KYJIbTYpPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThl C y4yeOHBIMH TEKCTaMM, CIPABOYHON JUTEPaTypoOil,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHU UHPOPMALIMOHHBIX TEXHOJIOTUM;



UHTEpEC K OOYYEeHUI0O M T[O3HaHWIO, JH0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K CaM000pa30BaHUI0, IPOEKTHOW U MCCIIEIOBATENBCKON NESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEUIIEM;

4) dpopmMupoBaHHSs KYJIbTYPHI 310POBbSI:

OCO3HAHWE LIEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKH Ha 37I0POBBINA 00pa3 ®U3HU, OCO3HAHUE MOCIEACTBUN U HEMPUITHE BPEAHBIX
NpUBBIUEK (YHOTPEOJICHHS aJIKOTOJIl, HApPKOTHUKOB, KypeHHs), HEOO0XOIUMOCTH
coOmro/IeHrs TpaBuil 0€30MacHOCTH MPU OOpAIICHUH ¢ XMMUYECKHMH BEIIECTBAMH B
OBITY M peaTbHOU JKU3HU;

5) TpyA0OBOT0 BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY HU3Y4YEHHIO Mpodeccuit W Tpyla pa3IudyHOro poja,
YBaXXEHHE K TPYAYy U PE3yibTaTaM TPYAOBOU NEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUSI MPEIMETHBIX 3HAHWM MO0 XUMUM, OCO3HAHHBIA BBIOOP WMHIUBUIYATIBHOU
TPAGKTOPUM TMPOJOJDKEHUS O00pa3oBaHMs C YYETOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH, YCIEUTHOM
MpOoECCUOHATILHON JIEATETHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH
aJanTUPOBaThCS B MPOheCcCUOHANTBHON CpEJIE;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKH 11e71eC000pa3HOEe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHUS, MOHUMAHUE IEHHOCTH 370POBOTO M O€30MacHOro
oOpaza J>KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY W
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIIOJIEHUS TpaBUil 0€30MacHOro
MOBEJICHUS MPpU paboTe ¢ BELIECTBAMU, a TAK)XKE B CUTYaAIMSIX, YTPOXKAIOIIUX 3I0POBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, TOJy4aeMmble MPU H3YYEHUU XUMHH, IS
pelIeHusl 3a/a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOU CPEIOM, IS IOBBIIICHUS
YPOBHS IKOJOTUYECKON KYJIbTYphl, OCO3HAHUSI I1I00AJTBHOTO XapaKTepa YKOJOTUYECKUX
npobjieM M MyTe MX pelIeHHs TOCPEACTBOM METOJ0B XUMHUH, DKOJOTHYECKOTO
MBIIUIEHUSI, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHONM, KOMMYHUKATUBHOU U
COLMAIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTampeAMETHBIX pe3yJbTaTOB  BBIACISAIOT  3HAYUMBIEC  JJIS
dhopMUpOBaHUST MHPOBO33PEHUsI OOIICHAYUYHbIC TOHSATUS (3aKOH, TEOPHsS, IMPHUHIIMUII,
runoresa, pakT, CUCTEMA, IPOIIECC, IKCTIEPUMEHT U JPYTOE. ), KOTOPHIE UCTIONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUU M3 ITUX
npeaMeToB (OpMUPOBATh MPEACTABICHUE O LEIOCTHOW HAy4YHOW KapTHHE MHUpa, U
yHUBEpCalbHble  y4yeOHble  JeicTBusi  (IO3HABATENbHbIE, KOMMYHHUKATHUBHbIE,
pEryJsiTUBHBIE),  KOTOpble  obOecrneunBaroT  (GOPMHPOBAHHE  TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUITAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOMN AEATEIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:



YMEHHSI MCTIOIh30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS! TIPH OCBOSHUM 3HAHWM:
pacKphIBaTh CMBICT XWMHUYECKUX MOHATHHA (BBIACTATh WX XapaKTEepPHBIE MPU3HAKH,
yCTaHABIIMBATh B3aWMOCBSI3b C JPYTUMHU TIOHSATHSAMH), WCIIOJIB30BAaTh TOHATHUS IS
OOBSCHEHHS OTNIETBHBIX (PAKTOB W SIBIICHWUW, BBIOMpATh OCHOBAHUS W KPUTEPHUH IS
KJIacCu(PUKalMd XUMHUYECKUX BEUIECTB W XUMHUYCCKUX PEAKIUH, yCTaHABIMBATh
PUYUHHO-CJICICTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3Y4YCHHS, CTPOUTH JIOTHYCCKHE
paccyxaeHus (MHIYKTHBHBIC, JICIYKTUBHBIC, IO aHAJOTHH), JEJiaTh BBIBOABI U
3aKIJIIOYCHUS;

YyMEHHE TIPUMEHATH B TIPOIECCEe TMO3HAHWS TMOHATUS (NIPEAMETHBIE U
MeTaIpeAMETHBIC), CUMBOJUYECKHE (3HAKOBBIC) MOJIENH, HCIOJIb3yEeMbIE B XUMHUH,
peoOpa3oBbIBATh IIUPOKO TMPUMEHSEMbIE B XUMHH MOJICIbHBIE MPEICTABICHUS —
XAMHYECKANA 3HAK (CHMBOJ DJIeMEHTa), XHMHUYecKas (opMmyna © ypaBHCHHE
XUMUYECKON peaKIuy — IPH PEIICHUH YIeOHO-TI03HABATEIBHBIX 33/1a4, ¢ YI6TOM ITHX
MOJICIIBHBIX TIPEICTABIICHUN BBISBIIATh W XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKU
W3y9aeMbIX OOBCKTOB — XHMHUYECKHUX BEIICCTB W XUMHYECKHX PEaKIUH, BBISBIISATH
oOlue 3aKOHOMEPHOCTH, NPUYMHHO-CJIC/ICTBEHHBIC CBSI3M W TMPOTUBOPEUUsS B
M3Yy4aeMbIX MPOIIECCaX U SBJICHUSX.

Bba3oBble uccienoBareibckue 1eiCTBUS:

YMEHHE HCIONb30BaTh IIOCTaBJICHHBIE BOMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaK)K€ B KaueCTBE OCHOBHI I (POPMUPOBAHUS THUIOTE3BI MO MPOBEPKE
MIPABIJIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA,

npuOOpeTeHUEe OmbITa MO IUTAHUPOBAHWIO, OPTaHU3AIMH ¥  TPOBEICHHIO
YUYEHHYECKUX  OKCIEPUMEHTOB, yMEHHe HaOJIoAaTh 3a XOAOM  IIpollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMyIUpOBaTh O00OIIECHUS U
BBIBOJIbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, WCCIEAOBAHUS, COCTABISATH OTUET O
MpoJieJIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpPATh, AaHAIM3UPOBATh MW HWHTEPHPETHPOBATH  HH(POPMAIIHIO
pa3IMYHBIX BUAOB W (OPM TPEACTABIICHUS, MOIYYacMyl0 W3 Pa3HbIX HCTOYHHKOB
(HayYHO-TIOMYJISIpHAS JIUTEpATypa XUMHUYECKOTO COJEPKaHMsI, CIPaBOYHbBIE MOCOOMS,
pecypcbl IHTepHETa), KPUTHYECKH OICHWBATH MPOTHUBOPEUMBYIO M HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TPUMCHSATHh pPa3IUYHBIC METOJbI W 3alpoChl MPHU TIOWCKE M OTOOpE
WH(POPMAIIMU ¥ COOTBETCTBYIOIINUX JTaHHBIX, HEOOXOIUMBIX JIJISl BBITOJTHCHUS YUEOHBIX
¥ TIO3HABATENLHBIX 3a/1ad OMPENEIEHHOTO0 THIA, NMPUOOpPETEeHHE OmbITa B 00JIaCTH
UCTIONB30BaHUSI  MH(DOPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHHA,  OBJAJCHHE
KyJIbTypOil ~ aKTUBHOTO  WCIIOJb30BAaHUS  PA3NMMYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBbHYIO (GOpMY TpeACTaBleHUs HHMOpMAUU U
WJUTIOCTPUPOBATH pellaeMble 337a4ll HECIOKHBIMUA CXEMaMH, TharpaMmMaMu, JPYTUMU
dbopmamu rpadKi ¥ UX KOMOUHAITUSIMU;



yMEHUE UCIOJNb30BaTh U  AHAIM3UPOBATH B  Ipollecce  y4yeOHOU |
UCCJIEIOBATENLCKON JIEATEIbHOCTH HMH(OPMALMIO O BIUSHUUA MPOMBIIUIEHHOCTH,
CEJILCKOTO XO35HCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOIEH TPUPOTHOM CpeIbl.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

YMEHHMS 3a/laBaTh BOIPOCHI (B XOJ€ Auanora u (Wiu) AUCKYCCHUM) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYJIMPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITTOJHEHUS
NPeaJIoKEHHON 3a/1au;

YMEHHUSI IPECTABIISITh MOJTYYCHHBIE PE3YIbTaThl IO3HABATEIHLHON JIEATEIHHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTax; JeNaTh NPE3CHTALUI0 PEe3yNbTaTOB BBITOJHEHHUS
XUMHUYECKOTO JKCIIEPUMEHTA (JTa0OpAaTOPHOTO OMBITA, JIAOOPATOPHOU pPabOTHI IO
HCCJIETOBAaHUIO CBOWCTB BELIECTB, yU€OHOTO MPOEKTA);

YMEHHUSI y4yeOHOro COTpyJHMYECTBA CO CBEPCTHMKAaMH B  COBMECTHOH
MO3HABATENBHON M HCCIEIOBATENIbCKON ACSITENFHOCTA MPHU PEIICHWH BO3HUKAOIIUX
npo0sieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULIUN (0OCYXICHHUS,
OOMEH MHEHMSIMH, «MO3TOBBIC IITYpPMbI», KOOPJMHAIIMS COBMECTHBIX JICUCTBHIA,
OTIpe/ieNIEHUE KPUTEPHEB 110 OLIEHKE KaueCTBa BHIMIOJIHEHHON padOThI U ApyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHE CaMOCTOSITEIbHO OMPENeNaTh Ield JIeATEIbHOCTH, IUTAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJHUPOBATh M TIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeIbHOCTh, BBIOMpaTh HamOosiee >(D(PEeKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lad, CaMOCTOSITEIbHO  COCTABJISITH WU  KOPPEKTUPOBATH
MPEUIOKEHHBIA aTOPUTM JEWCTBUM NPU BBINOJHEHUHN 3aJaHUM C YYETOM MOJy4YECHUS
HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX, OIECHUBATH
COOTBETCTBHUE IOJIYUEHHOTO pE3yJibTaTa 3asBICHHON IIeTH, YMEHHE HUCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B yCIIOBUU 33JIaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeaMeTHBIX pe3yibTaToOB MO OCBOCHHUIO 00S3aTENFHOTO COACpXKaHMUS,
YCTaHOBJICHHOTO JaHHOHM (penepanbHON pabodeil mporpaMMOid, BBIICIISIIOT: OCBOCHHBIC
OOyJaroIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUMN, CHICIIUBUUECKUE IS
MpEeAMETHONU 001acTH «XUMUS», BUIBI ACATEIHHOCTU MO TMOJYyYEHUIO HOBOTO 3HAHUS,
€ro MHTEPIpPETAINH, MPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YICOHBIX U HOBBIX
CUTYaIUsX.

K xonmy oOyuyeHus B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

e PACKphIBaTh CMBIC]I OCHOBHBIX XUMHUYECKUX TIOHSTHIA: aToM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENbHAs AaTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi A0JIsi XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUHU, MOJSPHBII O00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
AIIEKTPOOTPHUILIATETLHOCTD, CTENIEHb OKHCIECHUS, XUMUUECKas peakius, KiaccuuKamms
peaKiMii: peakIMi COCIUHEHHUs, PEeaKlu Pa3oKEeHUsI, PEaKIMKM 3aMEIICHUs, peaKIuu
0o0OMEeHa, K30- U PHJIOTEPMHUECKHUE PEAKIIMH, TEMI0BOU A (PEKT peakiuu, 1Ipo atoma,



AIIEKTPOHHBIN CIIOM aToma, aTOMHas OpOWTadb, PaJUyC aroMa, XMMHUYECKasl CBSA3b,
NOJISIpHAs W HEMOJSpHAs KOBAJICHTHAs CBSI3b, MOHHAsl CBSI3b, MOH, KaTUOH, aHHOH,
pacTBOp, MaccoBas J10Ji BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIIKsI) B paCTBOPE;

 WILTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSTH
9TH NOHSTHS MPU OMMCAHUU BEUIECTB U UX MPEBPALICHHIA;

* ICTIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY IJisi COCTaBiieHUs (OpMys BEIECTB U
YPABHCHUN XUMUYECKUX PEAKIINN;

e OIIPEACIIATH BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUAX, CTENIEHb
OKHUCJIEHUSI 3JEMEHTOB B OWHApHBIX COEIMHEHMSX, NPUHAIIEKHOCTh BEHIECTB K
Onpenen€éHHOMY KJacCy CO€IMHEHHA 1o (¢GopMmyiaMm, BHJI XHUMHYECKOM CBA3U
(xoBaJICHTHAs! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

epackpbiBaTh  cMmbicn  llepumommyeckoro  3akona J[. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT WX MoyioxkeHus B [lepuoanyueckoil cucteMe, 3aKOHOB COXPAHEHHSI MaCChl
BEILIECTB, TIOCTOSIHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOTapo;

¢ ONIUCHIBATh U XapaKTepHu3oBaTh TaOiuuyHyro (opmy Ileprognueckoit cucTeMsl
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHSATHS «rJlaBHas moarpynna (A-rpymnma)» u
«mnobounas noarpynna (b-rpynmna)», Manele W OOdbIIME MEPUOABI, COOTHOCUTH
0003HaueHus, KOTOpble UMEIOTCS B Tabiuue «llepuonnueckas cuctemMa XMMUYECKUX
aneMmeHTOB JI. M. MeHnaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsiA sjapa, OOIIee 4YHUCIO JJIEKTPOHOB U
pacnpesiesieHue uX 1Mo JIEKTPOHHBIM CIOSIM);

e KJJaCCU(UUUPOBATh XUMHUYECKHUE DJEMEHThl, HEOPraHMYECKHE BELIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TeroBoMy b dexTy);

e XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMICTBa  BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaAKINH;

 IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTHM OT HMX KadeCTBEHHOIO
COCTaBa, BO3MOYKHOCTM MPOTEKAHHWS XUMHUYECKUX IPEBPAICHUI B Pa3IUYHBIX
YCIJIOBHSIX;

 BBIUKCTISITh OTHOCHUTEIBHYI0 MOJIEKYJISIPHYIO U MOJSIPHYIO MAacChl BEUIECTB,
MacCCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opMyJie COCMHEHHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLUY;

e IPUMEHITh OCHOBHBIE OIEPALMM MBICIUTEIBHON JEATEIbHOCTH — aHaIW3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMATH3alUI0, KIACCU(PUKALMIO, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H — ISl U3Y4YEHUs CBOWCTB BEUIECTB U XUMHUYECKHX
peakiMii, eCTeCTBEHHO-HAay4YHble METOAbl IO3HAHWS — HaOJI0JIeHue, HW3MEpEHHUeE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

e CJIENOBATh MpaBWIaM I0JIb30BAaHUS XHWMHYECKOW MOCYJO0M W J1abopaTOpHBIM
o0opyZ0BaHUEM, a TakXKe IpaBujaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUM C
UHCTPYKIUSIMU IO BBIMOJHEHUIO JJA0OPATOPHBIX XUMHUECKUX OMBITOB IO MOJTYYEHUIO U



coOMpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), HPUTOTOBIICHUIO
PAaCTBOPOB C OMPENEIEHHON MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, ILUIAHUPOBATH
U TPOBOJIUTh XMMHUYECKUE HKCHEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JaKkMyc, heHoI(TaIenH, METUIIOPAHXK U IPyTHE).

K konimy oOyueHuss B 9 KJjacce mpeaMeTHBIC PE3ysbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XMUMHUYECKHX IMOHSATHN: XUMHYECKUW HIIEMEHT,
aToOM, MOJIEKYJa, HWOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BAJICHTHOCTh, JJICKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKasl peakiius,
XUMUYECKasi CBs3b, TEIUIOBOW A((PEKT peaximu, MoJib, MOJSIPHBIH O0BEM, PacTBOP,
AIEKTPOJIUTHI, HEANEKTPOJIUTHI, JIECKTPOIUTUYECKAS TUCCOLUALNS, PEAKIIUU HOHHOIO
oOMeHa, KaTajanu3aTrop, XUMUUECKOe paBHOBECHE, OOpaTUMBbIE U HEOOPATUMbIE PEaKIIHH,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIINH, OKHCJIUTEND, BOCCTAHOBUTED,
OKHCJICHME W BOCCTAaHOBJICHHE, auioTponusi, amMpOTEpHOCTh, XUMHUUYECKas CBS3b
(koBaJieHTHAsi, HOHHAsA, METAUIMYECKas), KPUCTAUIMYECKas pemeTka, KOppo3us
METAJJIOB, CIUIABbI, CKOPOCTh XUMHYECKOM pPEaKIUu, MPEIEIbHO OIMyCTUMAas
koHueHTparusa [1JIK BemiecTna;

 WWUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHSITUNH M MPUMEHSTh
9TH MOHATHUSI IPU ONHUCAHUY BEILIECTB U UX MPEBPAIICHUH;

¢ ICTIONIb30BaTh XMMHUYECKYI0 CUMBOJIUKY IJisi COCTaBiieHHs (OpMYyJ BEIIECTB U
YPAaBHEHHUM XUMUUYECKUX PEAKLINM;

¢ OTIPENICNATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUAX Pa3IMYHOIO COCTaBa, MNPUHAJICKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIaCCy COeAWMHEHUM 1o ¢dopmysiaM, BHJ XUMUUYECKON CBsI3M (KOBaJEHTHAs, WOHHAas,
METAJJINYECKasi) B HEOPraHMYECKUX COEAMHEHMSIX, 3apsii HOHA IO XUMHUYECKOU
dbopmyrie, XxapakTep cpeibl B BOAHBIX PAaCTBOPAX HEOPTaHWYECKUX COCAMHEHHH, THI
KPUCTAITMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA,;

epackpeiBaTh cMmbicH [lepuommueckoro 3akona J[. WM. MengeneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHWMAHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (GOpMY
[Tepuoauyeckoil CHUCTEMbl XUMHUYECKUX OHJIEMEHTOB: pa3linyaTh MOHSATUS «TJIaBHAs
noarpynmna (A-rpynmna)»y u «nobdounas noxarpynmna (b-rpymma)», Maneie u OosbIIve
MEepUObl, COOTHOCUTH 0003HAUYCHMUS, KOTOPhIE UMEIOTCSI B MEPUOIUUYECKON TabuIIe, ¢
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIIO AJIEKTPOHOB M PACIIPEICIICHUE UX MO AJIEKTPOHHBIM CJIOSIM),
OOBSACHATH OOIME 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB DJJEMEHTOB W UX
COEMHEHN B IPEAEIIaX MAJIBIX IEPUOIOB U TJIABHBIX MOJATPYIIN C YYETOM CTPOEHHUS UX
aTOMOB;

e KJIaCCUUUUPOBATh XUMHUYECKHUE DJIEMEHThl, HEOPraHUYeCKHe BEIIECTBA,
XUMUYECKUE peakiuu (MO YMCIY M COCTAaBY YYaCTBYIOIIUMX B PEAKIMU BEMIECTB, IO
TermoBoMy G (EKTy, M0 UBMEHEHHIO CTETICHEH OKUCIICHUS XUMHYECKUX YJIEMEHTOR);



 XapaKTepU30BaTh (OMUCHIBATH) OOIIME U crenuduueckrue XUMHUYECKIE CBOMCTBA
MPOCTBHIX U CJOKHBIX BEIECTB, MOATBEPK/Ias ONMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPABHEHHUM COOTBETCTBYIOUIUX XUMUYECKUX PEaKIIUM;

¢ COCTABJISITh YPABHEHUS JJICKTPOJUTUUECKON TUCCOLMALMKU KHUCIOT, IIET04Yel U
COJICH, TOJIHBIE W COKpAUIEHHBIC YPAaBHEHUSI PEAKIUA HOHHOrO OOMEHa, YpaBHEHUS
peaKiMii, TOITBEPKAAIOIINX CYIIECTBOBAHUE TEHETUUECKON CBSI3H MEXIY BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

e PACKpBIBATH CYIIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OallaHCa dTUX PEaKIIHii;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUI B PA3IMYHBIX YCIOBUSIX;

¢ BBIUUCTISITh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (opmyJie COCAUHEHHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B paCTBOPE, IPOBOAUTE PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKInu;

e cOOMIONATh TIpaBWiIa MOJB30BAHMS XUMHUYECKOW TMOCYyIOW W JabOpaTOpHBIM
o0opyJ0oBaHUEM, a TaKXKe MpaBuiia OOpaleHUsi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO TOJYUYSHUIO U
COOMpPAHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIECKUCIIOTO Ta3a);

¢ IPOBOJIUTH PEAKIIMM, TOJTBEPKIAIONINE KAUYECTBEHHBI COCTAaB PA3IUYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUI-, OpPOMHUI-, WMOAUJ-, KapOOHAT-,
docdar-, cunmkar-, cyiabdar-, TUIPOKCUA-UOHBI, KATHUOHBI aAMMOHHUSI U HOHBI
M3YyYCHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX PAcTBOpaX HEOPTraHUYECKUX
BEIIIECTB;

e IPUMEHATh OCHOBHBIE OIEpPallUd MBICIUTEIBHON JEATEIbHOCTH — aHallu3 U
CHHTE3, CpaBHEHHE, O0O0O0OIICHHE, CHUCTEMAaTHU3allMi0, BBIABICHUE IPUIUHHO-
CJIEACTBEHHBIX CBSI3€M — i1 M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIUH,
€CTEeCTBEHHO-HAyUYHbIC METO/bl O3HAHUS — HAOJIOICHUE, U3MEPEHNE, MOJICIUPOBAHNUE,
AKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

n/n Kourpoubnbie IIpakTHyeckue
NMPOrpaMMblI Bcero odpa3oBaTeIbHbIE PeCypChl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U MPAKTUICCKOU 6 1 2 bubmorexa OK
' P https://m.eds00.ru/7f41837¢
JIESATCIIbHOCTH YeJIOBEKA
bu6mmoreka [IOK
1.2 B 17 1
CHIECTRA 1 XIMUHECKHE pearitan https://m.edso00.ru/7f41837c
Hroro mo pazueny 23
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonsitue 06 6 1 bubnnorexa [JOK
' oKcHUax https://m.edso0.ru/7f41837c
bubmuoreka [JOK
2.2 B I 4 1
OAOPOA. LIOWATHE © KHEHOTaX  COIAX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 10 1 1 bubnuoreka [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubnmnoreka [JOK
' COEMHEHHH https://m.edso00.ru/7f41837¢
Hroro no pazgeny 31

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux daementoB /I, M. Mengeneesa. CTpoenune aToMoB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUT

Ilepronnueckuii 3aKOH U

31 Ilepronnueckas cucTeMa XUMHUYECKHUX 9 1 bu6mmorexa [IOK
anemenToB 1. 1. Menaeneera. https://m.edsoo.ru/7f41837¢c
Crpoenue atoma
39 Xumuueckas cBsizb. OKHCIUTEIBHO- 4 1 bu6mmoreka [IOK
BOCCTaHOBUTEJIbHBIE PEAKIIUU https://m.edso0.ru/7f41837c
Hroro 1o pasneny 13



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

PezepBHOE Bpemst

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



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

9 KUIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Nen/m  HaumeHoBaHHe pa3ieioB M TeM (uudposbie)
Konrpoabnsie IIpakrnyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. BemmecTBO U XUMH4YeCKHEe peakul
[ToBTOpEeHUE 1 yruyOneHne 3HAHUMA bubmmoreka [JOK
11 6 1
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 3 bubnmnoreka HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as xapakTepucTUKa XUMHUUECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [JOK
' TPyIHBL £-6p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa [TOK
' PYTHSL ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa HOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCANHECHUS
Wroro no pazueny 25
Pa3zgea 3. Metasuiibl M UX COeAMHEHU S
3.1 OO6mue cBO¥CTBa METAIIOB 4 bubmorexa HOK

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

but6mmoreka [IOK

3.2 Baxwueiimme MeTamuibl U KX COSTUHEHUS 17 https://m.edsoo.ru/7f412636
Hroro no pazgeny 21
Pasznen 4. Xumus U OKpysKaomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 buGnuorexa [IOK
https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PeszepBHoe Bpemst 2 bubmmorexa [IOK
https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoauyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara
Tema ypoxa Kontpoabubie IIpakTunyeckue uudposbie
n/n Bcero U3yUYEeHHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
Pasnen 1. [lepBoHayanbHble XUuMU4eckne NOHATHSA (23 yaca)
1 [Ipenmer xumuu. BemecTsa u ux 1 bubmuoreka [JOK
CBOMCTBA https://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
2 Merozpt no3HaHHA B XuMUR 1 https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B T1abOpaTOpUH U IPUEMBI 1 1 bubnnoreka [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
bu6mmorexa [IOK
4 CrapToBas quarHoctuueckas pabota 1 1 https://m.edso0.ru/00ae1 750
5 YucTeie BemecTBa U CMECH 1 Eubmorexa IIOK
) https://m.edsoo.ru/ff0d26ca
I1 02
o | e e | 1 1 B morea 10K
! . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
7 du3nyecknue U XUMUYECKHE SIBJICHUS. 1 bu6mmoreka [JOK
XUMUYECKUE PEAKIIUU https://m.edsoo.ru/ff0d2be8
8 ATOMBI, MOJIEKYJIBI U HOHBI 1 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d2a6c
9 BemecTBa MoEKyIIpHOTO U 1 bubnuoreka [IOK
HEMOJIEKYJISIPHOI'O CTPOECHUS https://m.edsoo.ru/ff0d2d50
bubmuorexa [JOK
10 [TpocThie U CIIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/f0d2a6e
11 XuMHYECKUE dIIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d323c
12 OtHOcuTeNbHAs aTOMHAas Macca. 1 bubnmuotexa [JOK
OTHOCUTENBHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
13 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [JOK
Xumnueckas popmyna. BaieHTHOCTD https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/00ae1750
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aTOMOB XUMHYCCKHX DJICMCHTOB

Xumuaeckas hopmyia.

bubmuoreka [JOK

14 OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 1 https://m.edsoo.ru/ff0d2eae
| g oo 1 Busorea 101
PMyIIaMm. A https://m.edsoo.ru/ff0d350c
XUMHUYECKOTO DJIEMEHTA B COSAMHCHHUH
B .
16 Onpereacne marermmocrn snevermon 1 bu6miorera LIOK
pea N https://m.edso0.ru/ff0d323c
o popmynam UX COCTUHCHHIA
17 CocraBieHre XUMHYECKUX GOpMYII O 1 bubnmoreka [JOK
BAJICHTHOCTH https://m.edso0.ru/ff0d5230
bu6mmoreka [IOK
18 ATOMHO-MOICKYJIAPHOS yeH#HeE . https://m.eds00.ru/ff0d37fa
19 3aKOH COXpaHCHHS MACChI BEIIECTB 1 bubmiorexa HOK
' https://m.edsoo.ru/ff0d3b88
bubmuorexa [JOK
20 KHMUICCKHC YPABHCHHA 1 https://m.edsoo.ru/ff0d3al6
. bu6mmoreka [IOK
21 THITT XHMMUYECKHX PCaKIlHiL. 1 https://m.eds00.ru/ff0d3f34
M. B.JI — Y4EHBIN-
22 9H I/IKH:I'II/IerI(():FO]z)6O6yq eel:;gn 1 Eubmorexa IIOK
1 JUCT. . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alHsI 3HAaHHH
23 Konrtponsnas padora Nel o teme 1 1 bubnnorexka [JOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHM https://m.edsoo.ru/ff0d4290
Pa3nen 2. BaxkHeiiime npeacraBuTe i Heoprannyeckux Bemects (31 yac)
K , 0
24 X;pciz%;ici;ig Iilallisi)mﬂeHHe B 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0d448e
MIPUPOJIC U TIOTYUCHHE.
. bubmuorexa [JOK
25 CBoficTsa Kucoposa 1 https://m.edsoo.ru/ff0d4614
2% [Ipumenenune kucnopoaa. Kpyrosopor 1 bubnmoreka [JOK
KUCIIOPOAA B IPUPOAE https://m.edsoo.ru/ff0d497a
IT 0
21 dlonyaemmen covmpane mmeropors, 1 BuGimorera LIOK
7 oHP poas, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
28 O30H. AnoTponust KUCI0poJa 1 bubnuoreka [IOK
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https://m.edsoo.ru/ff0d4790

29 Bo3znyx u ero cocras bubmnorexa LIOK
Ayx ' https://m.edsoo.ru/ff0d4c4a

30 Bonopon, ero o61iast xapakTeprucTruka Bubmorexa ITOK
’ ) https://m.edsoo.ru/ff0d4ddo

31 Haxoxaenue B mpupojie v NojiyueHue bubnnoreka [HOK
BOJIOPOJIA. https://m.edsoo.ru/ff0d4dd0

32 CBoiicTBa M IPUMEHEHHE BOIOPOIa bubanorexa LIOK

https://m.edsoo.ru/ff0d323c
IT 04
3 dlonyueme n cobupanie sotopora Bu6morexa LIOK
o 1P AOpOAa, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBOHCTBY»
bu6mmorexa [IOK

34 Bora. https://m.edsoo.ru/ff0d4ddo

35 XUMHYECKUE CBOMCTBA U IPUMEHEHUE bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d5b40
Bopa kxak pactBopuTens.

36 HacpiiieHHbIe 1 HEHACHIIIIEHHBIC bu6mmoreka [IOK
pactBopbl. MaccoBasi 10Jisl BELIECTBA B https://m.edsoo.ru/ff0d50d2
pacTBope

37 MaccoBas 10151 paCTBOPEHHOTO bubnmnorexa [JOK
BelleCcTBa https://m.edsoo.ru/ff0d542e
[TpakTuyeckas pabora Ne 5 o Teme

38 «[IpuroToBiieHHE PACTBOPOB C bubnmnoreka [JOK
onpenenEéHHON MacCOBOU J101eN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTtponbHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342

40 KonuuecTBo BemecTBa. Mosb. bu6mmorexa [IOK
Momnspaas macca https://m.edsoo.ru/ff0d55a0
B

4 owsmit "commcerao emecrsa” n Bumiorera LIOK
" " B https://m.edsoo.ru/ff0d5708

MOJISIpHAsi Macca

42 3akoH ABoranpo. MomisipHbIil 00beM bubmuotexa [JOK
ra3oB https://m.edsoo.ru/ff0d587a

43 OO0BEMHBIE OTHOIICHUS Ta30B MPH bubnmnoreka [JOK

XUMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d59e2
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bu6mmoreka [IOK

44 OxCHbL. 1 https://m.edsoo.ru/ff0d664e
45 XuUMHUYECKUE CBONCTBA OKCHJIOB 1
bubmuorexa [JOK
46 Tunpoxcums. OcHoarmA 1 https://m.edsoo.ru/ff0d664e
. . bu6mmoreka [IOK

47 XuMHUYECKHE CBOMCTBA OCHOBAaHU M 1 https://m.edsoo.ru/ffod67ca

bu6mmoreka [IOK

48 AmdoTepHbIE OKCUIBI U THAPOKCHIBI 1 https://m.edsoo.ru/ffod67ca

bubmuorexa [JOK

49 Kucnors: 1 https://m.edsoo.ru/ffOdfee2

. bubmuorexa [JOK

50 XUMHYECKUE CBOMCTBA KUCIIOT 1 https://m.edsoo.ru/ffodfee?

bu6mmorexa [IOK

51 Com 1 https://m.eds00.ru/00ad9474

. N bu6mmoreka [IOK

52 XHMHHCCKHE CBOHCTBA CONCH . https://m.edsoo.ru/ff0d323c
[TpakTuueckas pabota Ne 6. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)

K 6ota Ne3
54 "OOEHT(I))EEEIIZEIIZIHI;";CS ie(: rgg;tfg{cinx 1 bubmorexa LIOK
“n p https://m.edsoo.ru/00ad9ela
COCTMHEHU N
Paspnen 3. [lepnoanueckuii 3axkon u Ilepuoanyeckas cucrema xumudeckux 31eMeHToB /.. MenneneeBa. CTpoeHnne aToMoOB.
Xumnueckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakiuu. (13 yacoB)

55 Knaccudukamnuss XxumMudeckux 1 bubnunorexa [JOK
2JIEMEHTOB https://m.edsoo.ru/00ad9a50
[Iepuoanueckuii 3aKoH U Bu6morexa LIOK

56 Ilepuoauueckast cucteMa XUuMHYECKUX 1 _

https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneepa
IT .
57 Hepmommniceran Tabmma xinnnicerrx | 1 bu6morera LIOK
PHOZ & https://m.edsoo.ru/00ada52c
AJIEMEHTOB

58 [IpomexyTouHas aTrecTanus 1 bub6nuorexa [IOK
(KoMILJIEeKCHasi KOHTPOJIbHAsA paboTa) https://m.edsoo.ru/00ad9ch?2

59 Crpoenue atomoB. COCTaB aTOMHBIX 1 bubnmoreka [JOK
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sanep. N3oTomsl https://m.edsoo.ru/00ada342
Crtpoenue 3IeKTPOHHBIX 060J‘IO‘IGKU Bu6morexa LIOK
60 aToMoB 3n1eMeHTOB [lepuoanaeckoit 1 _
https://m.edsoo.ru/00ad9ch2
cuctemsl J. 1. Menzaeneepa
XapakTeprucTUKa XUMHYECKOTO
61 3JIEMEHTA I10 €r0 MOJIO0KEHUIO B 1 bubmmorexa [IOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada6bc
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
62 JUISL pa3BUTHS HAYKU U MPaKTUKH. [l 1 bubnnoreka [HOK
N. MenaeneeB — y4€HbIi, e1aror 1 https://m.edsoo.ru/00ada96e
rpaKIaHUH
63 DIEeKTPOOTPULIATETLHOCTh 1 bubnnoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
64 OcHoBHbIE BUBI XMMHUYECKOM CBSI3U. 1 bubnnorexa [HOK
KoBaneHntHas cBs3b https://m.edsoo.ru/00adac34
65 OcCHOBHBIE BUJIbI XUMUYECKON CBS3H. 1 bubnnoreka [JOK
HonHas cBs3b https://m.edsoo.ru/ff0d323c
bubmuorexa [JOK
66 Crenexy okucieHus 1 https://m.edsoo.ru/00adae28
K o4
67 «((3)IT{ nggzgfigﬁzoglﬂﬁnqne(c);;;e 1 bubmorexa LIOK
P : https://m.edsoo.ru/00adb486
CBSI3b)»
68 PesepsHblil ypok. O60011eHE 1 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10O 68

[NPOTPAMME
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9 KUIIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
ara uudgposbie
Nen/m| Tema ypoka A
yp Bcero KOﬁHTpO.HbeIe Ip ﬁaKTquCKHe u3ydyeHusi odpa3oBaTesIbHbIE
padoThbI padoTbI pecypebi
Paszgea 1. BemecTBo n xummnuyeckue peakuuu (17 yacos)

1 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [JOK
peakuuun https://m.edsoo.ru/00adcade
[Tepuonuueckuii 3aKOH.

2 IIepunonnueckas cucrema 1 bubnuoreka [IOK
XHUMHYECKUX d1eMeHToB /I, 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUH

3 CBOMCTB XUMHYECKHUX DJIEMEHTOB 1 BH6J_IHOTeKa HOK

.. https://m.edsoo.ru/00adb6b6
MEPBBLIX TPEX MEPUOIOB

4 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

5 Buabl XUMHYECKOI CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK

6 Bxomnas auarnoctuyeckas pabora 1 1 https://m.eds00.ru/00ae1 750

7 Knaccudukanus XumMuaeckux 1 bu6mmoreka [JOK
pEeaKuuii Mo Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

8 peakiuu. [IoHsITHE O TOMOTEHHBIX U 1 BH6J.IHOTeKa HOK

https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEaKLMIX
ITonsTHE 0 XUMHUYECKOM
paBHOBecuH. DAaKTOPHI, BIUSIOITHE

9 Ha CKOPOCTh XUMHUUYECKOW PEaKIIUU U 1 BH6J_IHOTeKa HOK
HOIOYKEHIE XHMIECKOro https://m.edsoo.ru/00adc28c
paBHOBECHsI
Teopust dAEKTPOIUTUUECKON

10 nuccoranuu. CUiIbHBIE U cita0bie 1 BH6J_MOTeKa HOK

https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

11 Honnrle ypaBHEHUS peakIni 1 Bubmiorexa HOK

M peakit https://m.edsoo.ru/00add448
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XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHMUH B CBETE IIPEACTABICHUI

bu6mmoreka [IOK

12 00 PJIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLTHALINA
X €CKHe CBOMCTBA COJIEH
13 CBI’:\T/I: Ir{I e I/(I:Ta]fJIeI/IHI:; 00 e bubanorexa LIOK
pel N https://m.edsoo.ru/00add8bh2
ANEKTPOIUTUICCKON TUCCOIIUAITUU
14 [Tonsatue o ruapoIU3€e COJIEN Bubmorexa HOK
AP https://m.eds00.ru/00add9d4
15 O060011IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
IIpa eckas pabora Ne 1.
16 «II’)eLI;ITeI;I{[Ier ;(K:npe I/n\IeHTaJILHLIX bubumorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonrponsHaas padora Nel o reme
17 «BJI;eTIF()T H(I))J}III/I;IHpquKsz I/Iccr:[o TI/IallvI s bubumorexa [IOK
P A THHATTHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUH B PACTBOPAX)»
Pa3znen 2. Hemerasibl 1 uX coeqnHeHnus (24 yaca)
OO01mast XapakTePUCTHUKA TaJIOTEHOB.
18 anhfniexcxl;l; EBI())ECEI;;( Herl rJII Il/;MHe IZ Bubmioreka IJOK
p p https://m.edsoo.ru/00addfe2
XJjopa
XnopoBoaopon. ConsiHast KUCIIOTA,
19 nggqecfng cﬂoﬁcma MOJIy4€HHE bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
I1 §] Ne 2
20 lonyenme comsmoi konorst, BuGmorexa LIOK
ya N . ’ https://m.edsoo.ru/00ade348
U3y4YeHHe € CBOMCTBY
B
21 meCHnX peaktuti, ectn O 3 BuGmiorexa LIOK
peaKiuy, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 HaxoxzaeHnue cepbl 1 €€ coeTMHEHU N bub6nuorexa [IOK

B IIpUpoJie. XMMHYECKHE CBOMCTBA
cepel

https://m.edsoo.ru/00ade64a
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CepoBoiopoi, CTpOEHUE,

bubmuoreka [JOK

24 .
(bu3nUecKre U XUMUYIECKIE CBOMNCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
25 (bl/IBI/I‘I{[eCKI/IIe) u XI/II\EI/I‘ICCKI/IC Bubmaorexa ITOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMHUYECKUE PEAKLIUH, JICKAINE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK

26 :

XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEAUHEHUSIMHU
cepol

27 Brruncienune MmaccoBoit 1011 bu6mmorexa [IOK
BBIXOJa TPOAYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB

28 VA-rpynmsl. A30T, bubnuoreka [IOK
pacrpocTpaHeHHUE B IIPUPOJIE, https://m.edsoo.ru/00adeea6
(hU3MYECKHe U XMMUYECKHUE CBONCTBA
AMMHaK, ero pU3ndYecKue u

29 XHMHYECKHE Cq];OﬁCTBa MOJTy4YCHHUE U Eubmorexa IIOK

’ ya https://m.edsoo.ru/00adf004
MIPUMEHEHHE
IIpakTrueckas padora Ne 3 mo Teme
30 «IPIOJ'I eHue al\fMI/IaKa W3y4YEeHHUE ero Eubmorexa IIOK
Y - 1Y https://m.edso00.ru/00adf180
CBOUCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bu6mmoreka [JOK
XAMUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B KQUECTBE MUHEPATbHBIX

32 no0peunii. XUMHUYECKOE b Bubmiorexa IJOK
yA00P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCMHEHHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u

33 (1)00(%)0 pHaSI KI/I?J'I((I))Ta q)(l)IESI/I(lIe)CKI/Ie " buGmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Hcnonb3oBanue GocaToB B
34 Ka4yeCcTBe MUHEPATbHBIX YI00pEHUH. bubmuotexa [JOK

3arpsi3HeHue IPUPOTHON CPEIBI
dbocdharamu

https://m.edsoo.ru/00adfc20
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Yraepon, pactipocTpaHEHUE B

bubmuoreka [JOK

35 HpPIPO,Z[G, bu3nYeCKre U XUMUIECKHE https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupl yriaepojaa, ux GU3NYECKue u

36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronpHasg KUCI0Ta U €€ COnu Bubmzorexa LIOK

https://m.edsoo.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme

38 "IlosryyeHue yrieKucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"

IlepBoHadanbHbIE IOHITHSA 00
39 0 rpaHI/IquKI/IX BEIIECTBAX KaK O Bubmioreka IJOK
P https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTIIepoia
40 KpeMuunii 1 ero coeiuHeHUs bubumorexa [IOK
p https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5.

41 Pemrenue skciepuMeHTABHBIX 33724 bubnmnorexa [JOK
no Teme «BakHelmue HeMeTalJIbl 1 https://m.edsoo.ru/00ae0bf2
HUX COEIUHEHUS»

KonTtponsHasg padora Ne3 1o Teme
42 «Baxclileﬁmﬂe ieMeTaJ‘IJ‘ILI " UX Bubmiorexa IJOK
https://m.edsoo.ru/00ae0e18
COEIUHEHUS
Pa3znen 3. Merasibl 1 ux coeqnneHus (20 yacon)
OO6mrast XxapakTepucTruKa
XUMHYECKHUX DJIEMEHTOB —

43 MeTaIoB. MeTajmndueckas CBsI3b 1 bu6mmorexa [IOK
MeTaJUIM4eCcKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMUUECKHUHN PSIT Bubmiorexa HOK

P N P https://m.edsoo.ru/00ael1156
HaIpsDKEHUHA METaJlIoB
45 OO6mwme crmocoOb! MOTyIeHUS bu6mmoreka [JOK

MeTainoB. CrtaBel. BerauciaeHus mo

https://m.edso0.ru/00ael1156
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YpaBHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB COACPIKUT
IpUMECH

46 [TonsiTHe 0 KOPPO3UU METAIIOB BH6J_IHOTeKa HOK
https://m.edso0.ru/00ae1278
bubnnoreka [HOK

47 [lenourpie MeTan bl https://m.edsogru/Oan14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka HOK

KaJIns https://m.edsoo.ru/00ae14b2

49 [{enouHO3EMENbHBIE METAJUIBI — bubnuoreka [IOK

KaJIbLIMA U Maroui https://m.edsoo.ru/00ae15e8

50 Bakueiinime coequHEHNUSA KLU bubmiorexa HOK
https://m.edsoo.ru/00ae15e8

51 O060061eHre U cucTeMaTHu3anus bubnnoreka [JOK

3HaHUHI https://m.edsoo.ru/00ae1750
50 JKécTkoCcTh BOMBI U CIOCOOEI €€ bu6mmorexa [IOK
YCTPaHEHUS https://m.eds00.ru/00ae1886
o

o | M s 6 b e B 10K

" https://m.edsoo.ru/00aelae8
YCTpaHECHHS

. bubnuoreka IIOK
>4 AJIIOMUHHT https://m.edsoc?ru/Oanch

55 AmdorepHbIe CBOMCTBA OKCHA U bubnnorexka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64

bubnnorexka [JOK

56 Keneso https://m.edsogru/OanldBG

57 Okcuapl, THAPOKCUIBI U COJIH bubnuotexa [JOK

xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6

58 [IpomexyTouHas aTTecTanus bubnuorexa [IOK

(KOMIUTIEKCHasi KOHTPOJIbHAsE paboTa) https://m.edsoo.ru/ff0d323c
59 O06o0011eHrne U cUCTeMaTU3aIUs bubmmoreka [IOK
3HaHUHI https://m.edsoo.ru/ff0d323c
[IpakTuueckas padora Ne 7.
60 PelreHne skCiepUMEHTANIBHBIX 3a1a4 bubnnorexa [JOK

o TeMe «BaxkHeline MeTauIbl U UX
COEIUHEHUS)

https://m.edsoo.ru/00ae3de8
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Beruncnenus no ypaBHeHUIM
XUMUYECKUX PEAKLUHN, €CIIM OUH U3

61 peareHTOB J1aH B U30BITKE WIIN 1 bubmuorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso0o.ru/00ae1750
MacCOBOH J0JIM BBIXO/Ia TIPOYKTa
peakiumn
62 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3HAHHUH https://m.edsoo0.ru/00ae1750
0| Gt . i BuGmorexa LIOK
https://m.edsoo0.ru/00ae1750
COEIMHEHUS
Pasznen 4. Xumus u oxkpyxawomas cpeaa (3 yaca)
64 BemmecTBa u Mmarepuaisl B 1 bu6mmoreka [IOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
65 XUMUYECKOE 3arpsi3HeHUE 1 bubnnorexa [HOK
OKpY’Karolllel cpeibl https://m.edsoo.ru/00ae4270
66 Ponp xumun B perienun 1 bubnnoreka [JOK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
67 PezepBublit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
68 PesepBHblil ypok. O60611eHNE 1 1 bubnuoreka [IOK
cucTeMaTHu3alys 3HaHui https://m.edsoo.ru/ff0d323c
OBIIEE KOJIMYECTBO YACOB I10 68 5 7

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

8 kiacce

1. Xwumus. 8 knace /T'.E. Pymutuc, ©.I'.®enpaman, AKIHOHEPHOE 00IIECTBO
«M3narenbcTBO «IIpocBemienney;
2. Xwumwus. Heopranmdeckas xumus. 8 kiacc/I'.E. Pymsutuc, ®©.I".denpaman,

AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

9kJ1acce

1. Xumus. 9 knacc /I'.E. Pynzutuc, @.I'.@enbaman, AKImoHepHOE 00IIECTBO
«M3narenbcTBO «IIpocBemienuey;
2. Xwuwmwms. Heopranmueckas xumus. 9 xinace/I'.E. Pymutuc, ©.I'.denpaman,

AxunonepHoe ob6mectBo «M3narenberBo «IIpocsenienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. Xwumus. 8 xknacc /I'.E. Pymzutuc, ®.I".denbaman, AKiimonepHoe oOIecTBO
«M3marenscTBO «lIpocBenienney;

2. Xumus. 9 xnace /I'.E. Pynzuruc, @.I'.Denbaman, AKIIHOHEpHOE 00IIECTBO
«M3natenbctBO «IIpocBemnienue;

3. Tpenaxép no xumuu: 8 kiace : k yaueoOHuky I'.E.Pym3uruca, @.I". Denpnimana
«XHUMHSA 8 KI1accy», U31aTEILCTBO «DK3aMeH)

4. Tpenaxép no xumuu: 9 knace : k yueonuky I'.E.Pyn3uruca, @.I". Genpamana
«Xumug 9 Kaaccy, H3IaTeIbCTBO « IK3aMEH)»

5. Xwumus. TpeHupoBouHbIe U TPOBEpOUHbIE paboThl. 8-9 Kkiaccel - Pageuxuit A.M.,
AxmmonepHoe obmiectBo «M3aatenbcTBo «IIpocBemnienune

6. KoHTponbHbIe U TpoBepOUHbIe pabOThI 0 XUMUH 8-9 kiacc: kK yueOHuky I'.E.
Pynzutuca, ®@.I'. ®enpamana «Xumus 8-9 knaccel», M3narenbctBo «IK3aMeH»

7. COopHUK 3a/1a4 1 yIpaxxHEeHHH 1Mo XxuMuu:§-9 knaccel: k yueoHukam I'.E. Pyasutuca,
®.I'. Oenpamana, U3gaTenbcTBO «IK3aMEH

8. Meroanueckue marepuainl https://edsoo.ru/metodicheskie-materialy/



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. IIOC «Mos mkomaa» https://myschool.edu.ru/

2. Poccuiickas anektponHas mkosna https://resh.edu.ru/

3. Bupryansnas nabopartopus 8-11 kiaaccsr http://school-collection.edu.ru/


https://myschool.edu.ru/
https://resh.edu.ru/

