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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XMMHUU HAa YPOBHE OCHOBHOTO OOIIEr0 0OOpa3oBaHUs COCTaBIEHAa HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIETro
obpazoBanus, npenacrapieHHbx B DI'OC 00O, a Takxke Ha ocHOBe (pepepanbHOi pabodeit mporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEMIMHU MpenojaBaHusi yueOHOro npeamera «XuMus» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanuu.

[TporpamMma no xumuu Ja€T MpeCTaBICHHUE O LENsIX, O0IIel cTpaTerud o0y4eHus, BOCIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJACTBAMH Y4YEOHOro IMpeaMeTa, yCTaHABIMBAEeT 00s3aTelbHOE MPeIMETHOE
coJiep)KaHue, MpeaycMaTpUBaeT paclpeielieHUe ero Mo KjaccaM U CTPYKTypUpOBaHUE IO pasjesiaM U
TEMaM [pPOTpaMMbl MO XUMHHU, ONPEICISICT KOJIMYECTBEHHbIE W KAUYECTBEHHbIE XapaKTEPUCTUKU
COJIep’KaHusl, PEKOMEHAYEMYIO MOCIEeI0BAaTEIIbHOCTh M3YyYEHHUS] XUMHUU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€Hd, JIOTUKU y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW O0ydaroluxcs,
OTIpe/IeNIIeT BO3MOKHOCTH TpeaMeTa ISl peai3aiuid TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUS OCHOBHOU
00pa30oBaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TakKe TPeOOBaHUU K
pe3yibTaTaM OOy4YeHHUsl XMMHM Ha ypOBHE ILieJied H3ydeHHus MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJILHOM 1eATEIbHOCTH 00yYaroIerocs o OCBOSHUIO y4eOHOI0 COIepKaHus.

3HaHHE XUMHH CIY)KUT OCHOBOH JJsi (DOPMHUPOBAHHS MHPOBO33PCHHSI OOYYArOIIErocs, €ro
MPEJCTAaBICHUA O MaTEepPHAbHOM EJIMHCTBE MHpPA, BAXHYIO POJIb HIPAlOT (OPMUPYEMbIC XHUMHUEH
MPEJICTABICHUS O B3AUMOIPEBPAIICHUSIX SHEPTUH U 00 SBOJIOIMH BEIIECTB B MPUPOJIE, O MYTIX PEIICHUs
INI00aNBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MHUILEBON U
9KOJIOTMYECKOM 0e30n1acHOCTH, MPOOJIEM 3ApaBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealld3allii BO3MOXKHOCTEM MJii caMOpa3BUTHS U (OPMHUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o01Iei U (yHKIIMOHATIBHONU IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHNE MBIIIJICHHS M TBOPUYECKUX CIIOCOOHOCTEH 00YJarOIINXCs, HABBIKOB
WX CaMOCTOSITEIbHON YYEOHOW MIESATENHHOCTH, DKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIILCKUX YMEHHH,
HEOOXOUMBIX KaK B IMOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCHOHATLHOM NesITebHOCTH;

3HAKOMHT CO CMENU(UKON HAYYHOTO MBIIUICHHS], 3aKJIaJbIBA€T OCHOBHI IIETIOCTHOTO B3IJIsIa Ha
€MHCTBO TPUPOJABl M UYEJOBEKAa, SIBJIAECTCA OTBETCTBEHHBIM ASTarioM B (OPMHUPOBAHUU €CTECTBEHHO--
HAay4YHOU TPAMOTHOCTH O0YYarOIIUXCS;

CrocoO0CTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
IpHUpOJIe, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa3oBaHUe 00YyJarOIIUXCS.

JlanHble HampaBlieHUs B OOYYEHHH XMMHUU OOECIIEUUBAIOTCS CIEU(BUKON collepikaHus y4eOHOTO
MpeMETa, KOTOPBIN SBISETCSA MEJaroruyecky aJanTHPOBAHHBIM OTPaXEHUEM 0a30BOM HAyKU XUMUHU Ha
OIPENICIIEHHOM JTalle €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIEero oO0Opa3oBaHHs OpPUEHTHPOBAH Ha OCBOCHHE
00y4YaroIMMHUCS CHCTEMBbI TEPBOHAUAIBHBIX MMOHSATHI XUMHH, OCHOB HEOPTaHWYECKOW XUMHH U
HEKOTOPBIX OTACIIEHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKOU XHUMHUH.

CtpyKTypa cojepxkaHusi MpOrpaMMbl 0 XUMHUH ¢(HOPMUPOBaHA HA OCHOBE CHCTEMHOTO MOIX0/a K
e€ n3yuenuto. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATHI O XMMHUYECKOM AJIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TU CHCTeMBI CTPYKTYPHO OPTaHU30BaHbI 11O MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHWN HA OCHOBE TEOPETHUECKUX MPEICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHS O CTPOSHUH aTOMa U XUMHUYECKOH CBSI3H;

— TIPEJICTABJICHUI 00 IJIEKTPOTUTHIECCKON TUCCOITMAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHUS PaCCMATPUBAIOTCS HA OCHOBE SMITUPUUECKH TTOJYYCHHBIX U OCMBICTICHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K APYTrOMY, BBITIONHSS (QYHKIUN OOBICHEHUS
U TIPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS W TMOJIyueHUs
M3y4aeMbIX BEIIECTB.



OcBoeHHe TMPOrpaMMbl M0 XMMHUH CIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O XUMUYECKOM
COCTABJISIOLIEH HAyYHON KAPTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM NPUPOBI, LICHHOCTHOIO OTHOILEHHUS K
HayYyHOMY 3HaHMIO U METOJaM [T03HaHUs B Hayke. M3yueHne XUMHUY IPOMCXOAUT C IPUBJICUEHUEM 3HAHUI
U3 paHee M3YYCHHBIX YUeOHBIX peaMeToB: «OKpyx)aromuid Mupy», «bruonorus. 5—7 kimaccei» u «Pusuka.
7 Kimace».

[Tpy u3yyeHnn XUMUU IPOUCXOAUT POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH HayKH KaKk 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIBHOCTH YEIOBEKA U KAaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJIbTYpbI. 3a/1a4a yueOHOr 0 MpeAMeTa COCTOUT B ((OPMUPOBAHUH CUCTEMbI XUMUUECKUX 3HAHUN
— BaXHEWIuX (akKkTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHUX IOJIOKEHUM, JOCTYIMHBIX OO0O0OIIeHHI
MHUPOBO33PEHYECKOTO XapakTepa, S3blKa HAyKd, B MPUOOIICHUH K HAyYHBIM METOJaM IO3HAHHS TPHU
U3yYCHHUH BEIIECTB U XUMUYECKUX PEaKIHii, B (OpMUPOBAHUH U PA3BUTHH NIO3HABATEILHBIX YMEHUN U UX
MPUMEHEHUU B Y4eOHO-TI03HABATEIbHON U yUeOHO-HUCCIIeI0BATENIbCKON eI TeIbHOCTH, OCBOCHUH MPaBUII
0e30MacHOro 00palleHus C BEIECTBAMU B MIOBCETHEBHOI JKU3HU.

[Tpy M3y4eHnHn XMMUHM HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsl Ba)KHOE 3HAYEHHUE MPHOOpENn
TaKHe LENH, KaK:

— (opMHUpOBaHHE HHTEIUIEKTYaJIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K camMoo0pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEJILHOMY MPHUHATHUIO DPELIEHUH, CHOCOOHOM aJanTHpOBaThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKU3HU;

— HaIlpaBJIEHHOCTb O0yUY€HUs Ha CUCTEMAaTHYECKOe IIPUOOIIEHNE 00YUaOIIMXCs K CAMOCTOSITENIbHOM
MO3HABATENILHOM JIEATENbHOCTH, HAYYHBIM METOJaM MO3HAHUSA, (OPMUPYIOLIUM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUU;

— obecrnieyeHmne yCJIOBUM, CIOCOOCTBYIONIUX MTPUOOPETEHNIO 00 YHAIOIIMMHUCS OIbITa pa3HO00pa3HOM
JESITENIbBHOCTH, TO3HAHUS U CaMOIO3HAHMUSI, KIIFOUEBbIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIUI), HMEIOLIUX
YHHUBEpPCATbHOE 3HAYCHHE ISl PA3TUYHBIX BUJIOB JI€ATEIbHOCTH;

— (opmupoBanue o6mel QyHKIMOHAIBHON U €CTeCTBEHHO-HAYYHONH IPaMOTHOCTH, B TOM YHCIIE
YMEHHUM OOBSICHITH U OLIEHUBATH SBJICHUS OKPY)KAIOIIEr0 MUPA, UCIOJb3Ys 3HAHUS U OIBIT, IOJy4YEHHbIE
IpU U3YYEHUU XUMUH, IPUMEHSITh UX IPU PEUIEHUH NpoOJieM B MOBCEIHEBHON YKU3HU U TPYIOBOM
NESITEIIbHOCTH;

— ¢opmupoBaHHE Yy OOydYalOUIMXCS TYMAHUCTHYECKUX OTHOIIEHUH, MOHMMaHHUs IIEHHOCTH
XUMUYECKUX 3HAHUU JJI1 BBIPAOOTKU DKOJIOTHYECKHU II€JIECO00pa3HOr0 TMOBEACHUSI B OBITY U TPYAOBOM
JIESITEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/J0POBbS M OKPYKAIOLIEH NMPUPOIHON CPEIbl;

— pa3BUTHE MOTHMBALMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHUTAHHMIO Ha
OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00y4eHusI.

OOmiee ymuclO 4YacoB, OTBEAEHHBIX JMJI H3YYEHHs] XMMHMHU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctanisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlelno), B 9 kiacce — 68 yacos (2
yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poib XuMuu B JKM3HU 4YelloBeKa. XUMHUS B CHUCTEME HayK. Tena W BelIeCTBa.
®dusnueckue CBOMCTBA BEIIECTB. ArperaTHoe cocTossHue BemiecTB. [loHsTHe 0 MeTojax MO3HaHUS B
xuMuud. Yuctele BenecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XMUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XMMHUYECKUX 3JeMEHTOB. [IpocThie u
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumuyeckasi popmyia. BaleHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTenbHAss aroMHas Macca. OTHOcUTENbHAsh MOJEKYJsipHas Macca. MaccoBas A0Js
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsI3p KOJIuM4ecTBa, MacChl M 4HMCa
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COCTUHEHHH.

®u3nyecKkue U XUMUYECKUE SBJICHUSA. XUMHUUYECKas peaklusi U €€ MpU3HAKU. 3aKOH COXPAHEHHUS
Macchl BellecTB. XuMHYeckue ypaBHeHusa. Kiaccuduxanms XuMHUYECKMX peakuuid (CoeaMHEHHUS,
pa3oXKEeHHMS, 3aMeIIeHuUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOH MOCYA0H, IpaBmiIiaMu paboThI B JIAOOPATOPHH M IpUEMaMU OOpaIieHUs
¢ InabopaTopHbIM 00OpyJOBaHHWEM, H3yuYe€HHE M ONucaHue (PU3MYECKHX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEUIeCTB, HaOI0AeHe PU3NYECKuX (TUIaBJICHHE BOCKA, TAsTHHE JIbJIa, PACTUPAHKE caxapa
B CTYIKE, KUIIEHHE M KOHJCHCAIHMS BOABI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOMN
MIPOBOJIOKH, B3aMMOJICHCTBHE Meja C KHCIOTOW) SBJICHHIA, HAOIIOJCHUE W OIMCaHUE IPU3HAKOB
MPOTEKAaHUs XUMUYECKUX PEaKIHii (pa3nokeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM
Oapus, pa3noxenue ruapokcuna meau (1) mpu HarpeBanuu, B3aMMOJIEICTBHE Kelie3a C paCTBOPOM COJIU
meau (I1), uzydenue cnocoOoB pazieieHust CMecei: C TOMOIIBI0 MarHuTa, (PHUIbTpOBaHKE, BHITTAPUBAHUE,
TUCTHILIAIMS, XpoMmaTtorpadus, NMPOBEICHUE OYMCTKH IMOBAPEHHOW COJIM, HAOIIOJACHHE W OIHUCAHHE
pE3yNbTAaTOB MPOBEACHUS ONBITA, WJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHHMsl MacChl, CO3JaHUE Mojenei
MOJIEKYI (IIIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BEleCTB

Bo3ayx — cMech razoB. CoctaB Boznyxa. Kucimopoa — anemMeHT U nmpocToe BemiecTBo. Haxoxnenue
KHCJIOpOJia B MMPUPOJE, PU3NYECKUE U XMMHUUYECKUE CBOMCTBA (peakuuu ropenusi). Oxcuasl. [Ipumenenue
kucnopona. CrmocoObl TOMy4YeHHS KHCIOpoAa B J1a0OpaTOpUU U MpOMBIILIEHHOCTH. KpyroBopot
kucaopoja B mpupojie. O30H — amioTpornHas MoauuKaius KUCIOpo/a.

TennoBoii 3¢ (HEKT XUMUIECKOHN peaKIii, TEPMOXUMHUUECKUE YPaBHEHUS, K30~ U IHJIOTEPMUIECKHE
peakiuu. TOTUIMBO: Yyrodb U ME€TaH. 3arpsi3HEHNE BO3/1yXa, YCHIICHHE MapHUKOBOTO A PeKTa, pa3pylieHue
030HOBOTO CIIOSI.

Bomopon — snmeMeHT u mpocToe BemecTBo. HaxokneHue BoAopoja B Mpupoje, (pu3nuecKkue u
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI TosydeHus. Kuciotsl u comu.

Momnsipabiii 00bEM ra3oB. Pacuérel Mo XUuMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoicTBa BoAbl. Bona kak pactBoputens. PactBopsl. HachlieHHbIE 1 HEHACHIILIEHHBIE
pacTBOpbl. PacTBOprMOCTB BelecTB B Bojie. MaccoBast 107151 BELIECTBA B paCTBOPE. XMMUUYECKHE CBOMCTBA
Boabl. OcHOBaHMS. Pob pacTBOPOB B MpHUPOJEC U B KU3HU 4enoBeka. KpyroBopoT BOABI B MPUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MMPUPOJTHBIX BOJI.

Knaccudukanus  Heopranwmueckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHAOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM()OTEpHEIE) 1 HeconeoOpasyromue. HoMeHkaTypa OKCHIOB.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okcuioB.

OcHoBanus. Knaccudukarusi ocHOBaHUM: MIETOYN U HEPACTBOpHMBIE OocHOBaHUsi. HoMeHkmaTypa
OCHOBaHUM. PU3HMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyueHrne OCHOBaHUN.

Kucnoter. Knaccuduxkarus kucnotr. HomeHnknatypa kucioT. @u3ndeckue 1 XUMUIECKHE CBOMCTBA
kucnot. Psg akruBHoctu metaiuioB H. H. bekerosa. [Tonydenue kucnor.

Comu. Homenknatypa coiseil. @u3nueckue 1 XuMA4YecKre cBoiicTBa conel. [lomydenue coneit.



I'eHeTnyecKas CBA3b MEXAY KJIAaCCAMHA HEOPTraHWUYECKUX COCIUHECHHUMN.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIpE/CICHUE COJEp)KaHHUs KHUCIOpoJa B BO3JyXe, IOJY4YEHHE, COOHMpaHHeE,
pacro3HaBaHME U U3y4EHHUE CBOMCTB KUCIOpO/1a, HAOII0A€HNE B3aUMOIEHCTBHSI BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HMKHOBEHUS U IPEKpallleHHUsl TOpeHus (mokapa), 03HaKOMJIEHHE ¢ oOpa3laMH OKCHJIOB U
OTHCaHKE UX CBOMCTB, OJy4YeHUE, COOMpaHue, paclio3HaBaHNE U N3yYEHHE CBOMCTB BOAOPOAA (TOpEHHE),
B3auMojeiicTBue Bopopoga ¢ okcuaoM menu (ll) (Bo3MOXHO wHcCIONb30BaHME BUIECOMATEPHUAIIOB),
HaOroieHne 00pa3loB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEH pacTBOPEHUs
BEUICCTB C Pa3JINYHONW PAaCTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOU 0JIEH
PacTBOPEHHOIO BEILECTBA, B3aUMOJAECHCTBHE BOJbl C METallIaMU (HATPUEM M KalbLMEM) (BO3MOYKHO
UCTIOJIb30BaHUE BHJECOMATEPHANIOB), HCCIEIOBaHHE OOPA3I0B HEOPraHMYECKHX BEIIECTB Pa3IHMYHBIX
KJIaCCOB, HAOJIOJCHUE MU3MEHEHUs OKPAacKU HHIMKATOPOB B PACTBOpAxX KHUCIOT M LIeNouel, n3ydyeHue
B3auMmojieiicteua okcupa meau () ¢ pactBopoM cepHOW KHMCIOTBI, KUCIOT C METaJUIaMH, peakLuil
HEUTpaau3anuy, IOJIyueHUE HEPACTBOPUMBIX OCHOBAaHHUM, BBITECHEHHE OJHOIO MeETajlja IPYIMM U3
pacTBopa COJIM, PELICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne Kiacchl HEOPraHUYECKUX
COCTUHEHUNY.

Iepuonuveckuii 3axkon u Ilepuoamyeckass cucrema xumudeckux viementop JI. H.
MenpnesneeBa. CtpoeHue arToMoB. Xumuuyeckasi cBfi3b. OKHCINTEJIbHO-BOCCTAHOBHTE/IbHbIE
peakuuu

[lepBble THOMBITKM KiIacCU(UKAMK XMUMUYECKUX 3j1eMeHTOB. [loHsATHE O Trpynmax CXOJHbBIX
3JIEMEHTOB (I11€JI0YHbIE U I1€JI0YHO3EMENIbHbIE METaILIbl, TaJIOr€Hbl, MHEPTHBIE ra3bl). DJIE€MEHThI, KOTOpbIE
00pa3yroT am(poTepHbIE OKCHUBI 1 THAPOKCHUIBI.

Ilepnonnueckuil 3akoH. llepnonmyeckas cucrema xumuyeckux 3ieMeHtoB [I. M. MeHnneneesa.
Kopotkonepuonnas u anmuHHonepuoHas Gopmel Ilepronndeckoil cucteMbl XUMHUUYECKUX 3JIEMEHTOB /]
H. Menneneesa. Ilepuoas! u rpynnel. @u3nueckuii CMbICH MOPSAKOBOIO HOMEPA, HOMEPOB NEPUOJA U
IPYIIIbI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sjaep. M3otombl. DnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0osyiouek aromoB nepBbiXx 20 xumuueckux 3neMeHTOB llepmommueckoii cucremsl [I. Y. Menneneesa.
XapakTepUCTUKa XHMUYECKOTO 3JIEMEHTa IO ero nojoxxkeHuto B Ilepuogmueckoit cucreme /[l U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHUYECKHX D3JIEMEHTOB, METAJUIMYECKUX M
HEMETAJUTMYECKUX CBOMCTB IO TpyIIaM U Mepruoam.

3nauenue Ilepuoanueckoro 3axkoHa u llepnoanueckoil CUCTEMBI XMMHYECKHX 3JIEMEHTOB [UIS
pa3BUTHA HayKu U nipakTuku. JI. . MenzeneeB — yd€HbIN U TpaXkJaHUH.

Xumnueckasi cBsi3b. KoBasieHTHast (MoJsipHasi W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIILHOCTH
XUMHYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp oxucineHus. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. lIpomeccsl oxkucineHus u
BOCCTaHOBJICHMsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpa3I0B BEILIECTB METANIOB M HEMETAJJIOB, B3aMMOJECHCTBHE T'MIPOKCHAA IIMHKA C
pacTBOpamMH KHCJIOT M LIEJIOYEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEILHO-
BOCCTaHOBUTEINIbHBIX peakifii (ropeHune, peakluu pa3aokKeH s, COSTUHEHHS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H NPH M3YYEHMM XMMHH B 8 KJIACCE OCYILECTBIISIETCS 4Yepes
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK ¥ MOHATUHN, SIBISIOLUMXCS CUCTEMHBIMU
JUISL OTAETIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO611re ecTecTBEHHO--HAayYHbIE€ IOHATHS: HAyYHBIH (haKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CHHTE3,
KJIacCU(pUKalus, NepUOAUYHOCTb, HAOIIOJEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb,
SIBIICHUE.

®usnka: MaTepusi, aToM, NIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, paANOAKTUBHOCTD,
MOJIEKYJa, AJIEKTPUYECKUN 3apsij, BELIECTBO, TelO0, O00BEM, arperaTHOEe COCTOSHUE BEIeCTBa, ras,
¢buznyecKkue BeIUMYUHBI, €IMHULIBI U3MEPEHHUs, KOCMOC, TJIaHEeThI, 3BE3/1b1, COJHIIE.



buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armocdepa, rumpocdepa, MUHEpaANbl, TOPHbIE MOPOIBI, IOJE3HBIE HCKOIMAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemmecTBo M XUMHYeECKasi peaKIus

Ilepnonnueckuil 3akoH. llepuonuyeckas cucrema xumuyeckux sieMeHtoB [I. M. MeHnneneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIE€PBBIX TPEX
HEpUOJIOB, KajiMsl, KalblMd M MX COCIAWHEHHH B COOTBETCTBUM C IIOJOXKEHMEM DSJIEMEHTOB B
[Tepuonuueckoil cuctemMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUJbI XMMHUYECKON CBSI3U. THUIBI KPUCTANIMYECKUX PELIETOK, 3aBUCHMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIEeCTB. XMUMHUYECKHE CBOMCTBA BEILIECTB,
OTHOCSIIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPIaHNYECKUX COCMHEHU M, TeHETUYECKasl CBSI3b HEOPTaHUUECKUX
BEIIECTB.

Knaccugpukanuss XUMAYECKMX pEaKIMid 10 pPa3JIMYHBIM TpU3HAKaM (10 YHUCIYy M COCTaBy
Y4YacTBYIOUIMX B PEAKLMU BEIIECTB, 10 TEIJIOBOMY A(PQEKTy, IO HW3MEHEHHIO CTEHNEHEW OKUCICHMS
XMMHUYECKHX 3JIEMEHTOB, 10 OOPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- M 3HIOTEpPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHMUS.

[TonsiTHE O CKOpPOCTH XMMUYECKOH peakiun. [loHsTie 00 00paTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusax. IloHsATHE O TOMOTEHHBIX U TeTeporeHHbIx peakuusx. llonstue o karanmuze. [lonstue o
XMMHUYECKOM paBHOBeCHM. DaKTOpbI, BIUAIOLIME HA CKOPOCTb XHMHUYECKOM peakIuu M IMOJ0KEHUE
XUMHYECKOI'O PABHOBECHUS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMU,  AJIEKTPOHHBIH  OalaHC  OKHMCIUTENIbHO-
BOCCTaHOBUTENIbHOM peakiuu. CocTaBieHne YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX PeaKLuil ¢
UCIIO0JIb30BAaHUEM METO/Ia AIEKTPOHHOTr0 OanaHca.

Teopust AJIEKTPOIIUTUUECKON TUCCOLMALMU. DIEKTPOIUTHI U HEAIEKTPOIUTHl. KaTnOHbI, aHUOHBI.
MexaHu3M AMcCCOLMAIMK BEIIECTB C Pa3IMYHbIMU BUJAAMH XUMUYECKOW cBsi3U. CTeneHb AUCCOLUAIIHU.
CusbHble U cllabble 3JEKTPOIUTHI.

Peakiun unoHHOro oOMeHa. YcCIOBHS NPOTEKAHUS pPEaKUWid MOHHOrO oOOMeHa, MOJHbIE H
COKpalIEHHbIE HOHHbIE YypaBHEHHMS peakuuil. CBolcTBa KHCIOT, OCHOBAaHHMW U CoOJieH B CBeTe
MIPEICTABICHU 00 AJIEKTPOJUTHYECKON auccormanuu. KauectBeHHble peaknuu Ha MoHBL [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJEISIMHU KPUCTAIUIMYECKHUX PEIIETOK HEOPTaHWYECKUX BELIECTB — METAIJIOB U
HeMeTaJUIoB (rpaduta M anmasa), CIOXKHBIX BEUIECTB (XJIOpHJa HATpHUsl), UCCIIEJOBAHHE 3aBUCUMOCTHU
CKOPOCTHM  XHMHYECKOW peakIuu OT BO3AECMCTBHUS  pa3iaMuHbIX  (HAKTOPOB,  HCCIIEOBAHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, ITPOLECCA IUCCOLUAIIMH KUCIIOT, 1esioueil u coeil (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MaTEpPHalOB), MPOBEAECHUE OINBITOB, WUIIOCTPUPYIOIIUX HPU3HAKU MPOTEKAHMS
peakiuii MOHHOTO oOMeHa (0Opa3oBaHME OCajJKa, BBIIEJICHUE Ta3a, 0Opa3OBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIMX — NPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMM (ropeHue, peakiuu
pa3JoXKEHUs, COECIMHEHMs), PACIIO3HABAaHUE HEOPraHMYECKHX BEIIECTB C IOMOUIbI0 KadeCTBEHHBIX
peaKkuil Ha HOHBI, PEHIEHUE SKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTauibl 4 MX coeJUHEHUS

OOmiass xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEeHH
okucneHus. CTpoeHue u pU3NUeCcKue CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe Xxjopa (B3auMOAEHUCTBUE ¢ MeTalJIaMM, HEMeTaJUlaMu, Ienoyamu). XisopoBoaopos. CoinsHas
KHUCJIOTa, XMMUYECKHE CBOMCTBa, IMOJIydeHUe, mnpuMeHeHHe. JleiicTBue XJiopa M XJIOpPOBOAOpOJa Ha
OpraHu3M uyesoBeka. BaxkHelme XJ10puabl U UX HAXOKJEHHE B PUPOJIE.

OO6mras xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE
crenieHu okucieHus. CtpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA M CEpHI.
AmioTponHble Mo (UKAIIMK KHCIIOPOia U cepbl. XUMUYeCcKue cBoicTBa cepbl. CepoBOI0OpOA, CTPOEHHUE,
¢duznueckue U XxuMuyeckue cBoicTBa. OKCUIBI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHa0B. CepHast



KHUCTIOTa, (QU3MYECKMe W XHMMHUYECKHe CBOWCTBa (00IIME Kak MpeICcTaBUTENsl Kiacca KHUCIOT U
cneuuduyeckre). XUMUYECKAE PEAKLUH, JICKAIIUEe B OCHOBE IMPOMBIIUICHHOTO CIOCO0a IMOyYeHHS
cepHoll kucnoThl. [IpumMenenue cepHoil kuciaoTel. COaM CEpHON KUCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdar-noH. HaxoxaeHue cepsl v €€ CoeqMHEHUN B IPUPOJIe. XUMHUECKOE 3arpsI3HCHUE OKPYXKaIoIen
Cpelbl COCAMHEHUSMU cepbl (KHUCIOTHBIE MOKIU, 3arps3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapaktepuctuka 35eMeHToB VA-rpymmbl. OcCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTePHEIC
CTENEHH OKHUCIEHHUA. A30T, paclHpoCTpaHEHHWE B Mpupoie, (uU3NYecCKne M XHUMHUYECKHE CBOMCTBA.
KpyroBopor a3ora B mpupoje. AMMuak, ero (usnueckue M XUMHYECKHE CBOMCTBA, MOJIy4YEHUE U
npuMeHenne. Comu aMMOHMSI, WX (U3MUECKHME M XMMHUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHas
peakiysi Ha MOHBI aMMOHUS. A30THas KHCJOTa, € MoixydeHue, (Pu3nyeckrue U XUMHUYECKHE CBOWCTBA
(oOmue Kak MpeacTaBUTENs Kiacca KHCIOT W crnenuduueckue). Mcnoab3oBanue HUTPATOB U colieit
aMMOHHSI B KaueCTBE MHHEpAIbHBIX yH0oOpeHuid. XHUMHYECKOe 3arpsi3HEHUE OKpY’Kalollel Ccpelibl
COCMHEHUSIMU a30Ta (KUCIIOTHBIC JOXKIW, 3arps3HEHHE BO3AyXa, NMOuYBbl U BomoémoB). Docdop,
ayorponHble Mogudukanuu docdopa, pusmdeckne u xumudeckue cpoiictBa. Oxcupn ¢ocedopa (V) u
docdopHas kucnora, pusuueckre U XMMHUUYECKHUE CBOMCTBA, moiyueHue. Mcmnonb3oBanue (ocdaros B
KayecTBE MUHEPAIbHBIX y100pEHUI.

OO6mas xapakrepuctrka 35meMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHEIC
CTETICHU OKHUCIICHH. YTIIEPO, aJUIOTPOIHbIE MOAM(HUKALINY, PACIPOCTPAaHEHHE B IpUpoae, pusmyeckue
U XUMH4Yeckue cBoicTBa. Ancopbuus. KpyroBopor yriepona B mpupone. OKcuisl yriepoja, UX
dusznyeckue U XMMHYECKHE CBOMCTBA, JEWCTBHE HA KUBHIE OPraHU3MBI, MOJy4YeHHE U MpPUMEHEHHE.
Dkojoruyeckue npobiieMsl, cBsi3aHHbIE ¢ OKcujoM yriepona (1V), runoresa riiod6asbHOr0 NOTEIUIEHUS
KJIMMAaTa, TapHUKOBBIN 3P eKT. YTobHAs KUCIO0Ta U €€ CONH, UX (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
noiyueHue u npumeHenue. KauectBeHHas peakius Ha kapOOHAT-UOHBL. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH U CEIHCKOM XO035HCTBE.

[lepBoHayasnbHbIE MOHATHS 00 OPraHWYECKUX BEILIECTBaX KaK O COEIMHEHUSX yriepoaa (MeTaH,
3TaH, TWIEH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKY YIIIEBOAOPOI0B
(yronb, mpupoAHbId Ta3, HE(PThb), NPOAYKTHI HX IMepepaboTku (OEH3WH), UX poJib B OBITY U
OPOMBIIITIEHHOCTH. [IoHATHE 0 OMOIOTHYECKN BaXKHBIX BEIECTBAX: JKUpaX, OesKax, yrieBoJax — M MX
pOJIU B )KM3HU YeoBeka. MaTepruaabHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COSAUHEHUH.

Kpemuuii, ero gusnyeckue M XMMUYECKHE CBOMCTBa, MojyueHUEe U mnpuMeHeHue. CoeauHeHUs
KpeMHusi B ipupoe. O6mue npeacrasienus 00 okcuae kpemuaus (1V) u kpemauneBoit kucnore. CUITMKATHI,
UX HCHOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxxHelie cTpouTeabHbIE MaTepualbl: KepaMHKa,
CTEKJIO, ILIeMEHT, O€TOH, >kene300eToH. IIpoGieMbl 0e€30MacHOrO0 MCMOIB30BAaHUS CTPOUTEIBHBIX
MAaTE€pHUAJIOB B TOBCEIHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

u3yyeHre oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJIIHOM KHCJIOTBI, IPOBEJICHHE
Ka4eCTBEHHBIX pEAKIMA Ha XJOPUA-UOHBI U HaONIOJEHHE MPU3HAKOB MX TMPOTEKAHUS, OIBITHI,
oTpaxaromue (unvyeckue M XHUMUYECKHE CBOWMCTBA TaJIOTEHOB U HUX COEJUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE  BMJIEOMATEpPHANIOB), O3HAKOMJIEHME ¢ o0pasllaMM XJOpPUAOB  (TaJIOT€HU[OB),
O3HaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeUHEHUSMHU (BO3MOXKHO HCIOJIb30BaHKUE BUAEOMATEPHUAIIOB),
HaOJroleHue mpolecca oOyriaMBaHUs caxapa IMOJ JEHCTBHEM KOHLIEHTPUPOBAHHON CEpHOM KHCIOTHI,
U3Yy4YEeHHE XMMUYECKHUX CBOICTB pa30aBIeHHON CepHON KUCIIOTHI, IPOBEACHHE KaueCTBEHHOM peakliuy Ha
cynb(daT-uoH 1 HabI0IeHe TpU3HaKa €€ MPOTEeKaHUsI, O3HAKOMJIEHHUE ¢ (PU3NYECKHUMH CBOMCTBAMHU a30Ta,
docthopa M uX coeauHEHUI (BO3MOXKHO HCIHOJB30BAHHWE BUAEOMATEPHANIOB), 00pa3llaMd a30THBIX U
dochopHBIX ynoOpeHui, moimydeHue, coOUpaHue, pacrno3HaBaHWE M M3yYCHHE CBOICTB aMMMaKa,
IIPOBEJICHNE KAueCTBEHHBIX peakluid Ha HMOH aMMOHMS U ¢ocdaT-HOH U U3yueHUE IMPU3HAKOB HX
IPOTEKaHUs, B3aMMOJEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeEIbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYE€HUE MOJETeH KpUCTAJUIMYECKHX DPEHIETOK aiMmasa, rpadura,
¢ymepeHa, 03HAKOMIJIEHUE C TIPOIIECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM NpPOTHUBOras3a, MojlyueHue, cOOMpaHue, pacro3HaBaHUE U HW3Y4YEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, IpoBEJCHHE KAU€CTBEHHBIX peakUuil Ha KapOOHAT M CHJIMKAT-WOHBI M M3yY€HHE MPU3HAKOB HX



IIPOTEKaHUs,  O3HAKOMJIEHME ¢  NPOAYKUHMEW  CHJIMKAaTHOW  IPOMBIIUIEHHOCTH,  pELICHUE
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeillre HeMeTallIbl U UX COCAUHEHUS».

MeTa/ibl M UX COeTUHEHUS

OOmmass XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAaHMM HMX TOJOXKEHUS B
Ilepuoauueckoit cucreme xumuyeckux snemeHToB J[. M. MenneneeBa u crtpoenus atomoB. CTpoeHue
MeTaJlJI0B. MeTajuinueckas CBsi3b U MeTAJIIMYECKasi KpUCTaNInYecKas peléTka. DJIEKTPOXUMUYECKUH psijt
HanpspKeHUH MetamuioB. Dusnyeckre U XUMHUYECKUE CBOMCTBA MeTauioB. OOIIMe CrocoObl MOTyYSHHS
MeTaisioB. [loHsTHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBhl (CTalb,
YYyT'yH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTamibl: MOJNOKEHUE B llepuommueckoil cucremMe XMMHYECKHX 3iieMeHToB /[ .
MenieneeBa, CTpOCHUE MX aTOMOB, HaXOXEHUE B mpupoje. Puznueckrue U XUMHYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIbI U THAPOKCHUIBI HAaTpUs U Kanusd. [IpruMeHeHue menoyHbIX MEeTamioB U
UX COCOUHEHUN.

[[{erouHO3eMENBbHBIE METAUIBl MArHUM M KalbLUHU: IOJOKEHHE B llepuonmueckoin cucreme
XUMH4YECKHX 3JieMeHTOB /. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXO0KJIEHUE B Ipupoe. Pusznueckue
U XMMHYECKHE CBOWCTBA MarHus U Kanblvsl. BaxkHeiue coenHeHus Kanblus (OKCUI, TUIPOKCU/T, COJIH).
KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomuHuit: nonoxxenue B [lepuonnyeckoil cucteme xumudeckux anemeHToB /. 1. Menzeneesa,
CTPOCHHE aTOMa, HaXOXACHHE B npupoie. Dusndeckne u XuMHUIECKUE CBOMCTBA aMtOMUHUS. AMBOTEpHbBIE
CBOMCTBA OKCHJIa U THAPOKCH]IA ATFOMUHMSL.

Kene3o: nonoxenue B Ilepmonnueckoin cucreme xumudeckux snemeHtoB JI. M. Menneneesa,
CTpOCHHE aToMa, HaxokJaeHue B mnpupoje. dusmueckue U XUMHUECKHE CBOMCTBa jxene3a. OKCHIbl,
rugpokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMd METalIOB M CIUIaBOB, UX (PU3WYECKUMHU CBONCTBaAMH, H3Yy4CHHE
pe3yJabTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIOJIb30BAaHHWE BHUACOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICUCTBUSL OKCHJIA KajbllMid W HATPHUS C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHJICOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, TMpollecca TOPEHHS >Kene3a B KHUCIOpoAe (BO3MOXKHO
UCIONIb30BaHNE BUIEOMATEPHUAIOB), TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKlUii HA MOHBI: MarHusi,
KaJIbIIMs, aTlOMUHMS, 1TMHKa, xene3a (1) u xxenesza (111), menu (I1), HaGat01eHNE U ONIMCaHKE TTPOLIECCOB
OKpaIlIMBaHUs INIAMEHU HOHAMHU HATPUsI, KU U KATBIHS (BO3MOXHO UCIIOJb30BaHUE BUIEOMATEPHAIIOB),
uccieoBaHre aM(pOTEPHBIX CBOWCTB THUIPOKCHIA AQIIOMUHUS W THAPOKCHUIA IIMHKA, peIIeHue
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelme MeTaibl U UX COSAMHEHUS».

XuMus M OKpyKamouas cpeia

BemectBa 1 MaTeprainsl B IOBCEHEBHOM )KM3HU YeJIOBEKa. be3onacHoe ucnoyib30BaHue BEIECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBas moMoIb mpyu XUMUYECKUX 05KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeibl (MpeaenbHas 10MyCcTUMasi KOHIICHTPAI[Us BEIIECTB,
nanee — [1/1K). Poabs XxuMuu B pemieHUH 3KOJIOTHYECKUX TPoOIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHalioB (CTEKJIO, CIIaBbl METAJIJIOB, TOJIMMEPHBIE MAaTEPUAJIBI).

Mesicnpedmemmuuie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYEHUU XMUMHUHM B 9 Kjacce OCYIIECTBISETCS 4epe3
WCITOJIH30BAaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ TMOHSATUH, SBISTFONTUXCS CHCTEMHBIMU
JUISL OTAEBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IHKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIC TIOHSITHSI: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAITU3, CHHTE3,
KJaccU(UKaIs, MePUOAUYHOCTh, HAOIIOJEHNE, JKCIEPUMEHT, MOJACITHUPOBAHUE, U3MEPEHHUE, MOJIEIb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUSI, MATEPHAITHI.

®dusnka: Matepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOMBI, PAJHOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUU 3apsii, MNPOBOJHUKH, TMOIYIPOBOIHUKH, AUDIEKTPUKHU, (POTOIIEMEHT,
BEIIECTBO, TeJO, OO0BEM, arperaTHoOe COCTOSHHUE BEIIeCTBa, Tra3, pPacTBOp, PacTBOPUMOCTb,
KpUCTAJUTMYECKasi pEmI€TKa, CIUTaBbl, (PU3WYECKHE BEIMYMUHBI, CAUHHUIIBI HM3MEPEHHUsS, KOCMHUYECKOe
IIPOCTPAHCTBO, TUIAHETHI, 3BE37bl, COIHIE.



buonorus: ¢dotocuHTe3, aApIxaHue, OWocdepa, OSKOCHCTEMa, MHHEPAIbHBIE YIOOpEHHS,
MHUKPOAJIEMEHTBI, MaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadusa: armocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE MOPOIBI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTAThl OCBOCHMS POTrPaMMbl OCHOBHOI'O O0ILEro 0O0pa3oBaHUs TOCTUTAIOTCA B
xoJie OOy4eHHs XHMHUH B €IUHCTBE Y4eOHOW M BOCHHUTATEIBHOM MAEATEIBHOCTH B COOTBETCTBUH C
TPaJMLIMOHHBIMU POCCUICKMMHU COLMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
IPUHATBIMU B O0ILECTBE MPaBUJIaMH U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHA U COLIMATM3ALMH 00yUYarOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PACLIMPEHUE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY H HAy4YHOMY
HACJIE/INI0, IOHUMAaHHS 3HAYCHUsI XMMUYECKON HAyKH B JKU3HHU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIAJETh [JOCTOBEPHOM HHPOpMaLUel O MNepeloBbIX JOCTHKEHUAX U OTKPBITUSAX MHUPOBOH U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUAX 00 YCTpOWCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHUS O COLMAIbHBIX HOpPMax U IpaBUJIaX MEKIMYHOCTHBIX OTHOILLIEHUI B KOJUIEKTHBE,
KOMMYHHKaTUBHON  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJE3HOM, Yy4eOHO-HCCIe0BaTelbCKOM,
TBOPYECKOH U APYTUX BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HO00Opa3HON COBMECTHON EATEIbHOCTH IIPU
BBIMIOJIHEHUH Y4€OHBIX, IT03HABATEIbHBIX 33/1a4, BBHIIOJIHEHUU XHMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipoliecce ITOW ydueOHOM
JeSITeIbHOCTH, TOTOBHOCTU OLICHWBAaTh CBOE MOBEJCHHE M IOCTYNKM CBOMX TOBapuIled € NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIA OCTYIIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMUMHUYECKOM peaklUu, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABJISAIOIINE OCHOBY JUI IOHUMaHMs CYIIHOCTH Hay4HOM
KapTUHBl MHUpPA, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI MPUPOABI, B3aHMMOCBSI3SX
YyeJioBeKa ¢ MPUPOIHON cpesioil, 0 posiv XMMHH B ITO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHBbI, HAIIPABJIEHHbIE HAa MOJyYE€HUE HOBBIX 3HAHUM MO XUMUU, HEOOXOIUMBIE
JUIsl OOBbsICHEHMsI HaOJI0JaeMbIX MPOIECCOB U  SBJICHUM, IO3HABaTENbHOM, HMH()OPMALMOHHOW H
YUTATENIbCKOM KYJIbTYyphbl, B TOM YHCIIE€ HABBIKOB CaMOCTOSTEIbHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU CPeJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHUI0O U TII03HaHUIO, JII0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOCKTHOM M UCCIIENOBATEILCKOM JCSATENHHOCTH, K OCO3HAHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHs 00yueHHs B JaJibHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE ILIEHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 3/10pOBbIO, YCTAHOBKHM Ha
3/10pOBbIl 00pa3 >KM3HH, OCO3HAHWE IOCIEACTBUNA M HEMPUITHE BPEIHBIX NPUBBIYEK (yMOTpeOIeHUs
QJIKOT0JIs, HAPKOTHUKOB, KypEHUs ), HEOOXOUMOCTH COOJIIO/ICHHS IPAaBUII O€30MaCHOCTH MPU 0OpaIlieHHH C
XUMHUYECKHMH BEIIECTBAMH B OBITY M pealbHOU )KU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXXeHHUE K TPYAY U
pe3ysbTaTaM TpPYJIOBOW JEATEIBHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHMH IO
XMUMHH, OCO3HAHHBIH BbIOOp MHIMBHIYaTbHOH TPAEKTOPUU MPOJOIDKEHHUS OOpa3oBaHHUs C Y4ETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEITHOM
pohecCHOHANBHON JEeATENIbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCThH a/JallTUPOBATHCS B
npodeccnoHaIbHOM cpee;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

HKOJIOTMYECKH 1[€JIeCO00pa3HOe OTHOIIEHHE K TPUPO/I€ KaK HUCTOUHUKY )KM3HU Ha 3emiie, OCHOBE €€
CYILIIECTBOBAaHMsI, MOHMMAaHUE LIEHHOCTH 3J0pOBOIO0 M 0O€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOE



OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U TICUXHMYECKOMY 370pPOBbIO, OCO3HAaHHE LEHHOCTU
coONrofcHHsI TIPaBWJI OE30MacCHOTO TMOBEACHHUS TpH PAadOTE€ C BEIIECTBAMH, a TAaKKE B CHTYAIHX,
YTPOXKAOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHATh 3HAHUS, MOJy4daeMmble MpPU H3YYEHUHM XUMHH, Ui pelIeHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOUIEH MPUPOTHOW CPEAOW, JJIsl MOBBIILICHUS YPOBHS AKOJOTHYECKON KYJIbTYpHI,
0CO3HAHMS TTI00AIHOTO XapaKTepa SKOJOTHUECKUX MPOOIIEM U ITyTeH HX PEIICHHs TOCPEICTBOM METO/IOB
XHUMHH, 3KOJOTHUYECKOI'O MBINIJIICHHUA, YMCHUA PYKOBOACTBOBATLCA UM B HOSH&B&TGHLHOﬁ,
KOMMYHHUKATHUBHOW U COLIUAIBHON MPAaKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B COCTaBC MCTAIIPCAMCTHBIX  PE3YJIbTATOB BBIACIAOT 3HAYUMBIC  IJIA (bOpMI/IpOBaHI/ISI
MHUPOBO33pEHUs O0IIEHAYIHBIC MTOHATHS (3aKOH, TEOpHUs, MPUHIIMII, TUIOTEe3a, (aKT, CUCTEMA, MPOIIeCe,
9KCIIEPUMEHT M JAPYroe.), KOTOpble HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MIpeaMeTax H
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 3TUX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O IIEIOCTHON HAYYHOMN
KapTUHE MHpa, W YHHUBEpcaJdbHbIe ydeOHBbIE JAeicTBHUS (ITO3HABATEIIbHBIE, KOMMYHHKATHUBHBIC,
pEerynsTHBHBIE), KOTOpble o0OecrneunBaloT (HOPMUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIHHOMY
IUTAHUPOBAHUIO M OCYHIECTBICHUIO YU€OHOM e TEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jjornueckue 1ecTBUA:

YMCHUA UCII0JIb30BATh HpI/IéMBI JIOTMYCCKOr'0 MbIIJICHUS ITPU OCBOCHUHA 3HAHUU: PACKpPBIBATE CMBICII
XUMHUYECKHUX MOHSATHI (BBIACIATh UX XapaKTEpHbIC MPHU3HAKU, YCTAHABIMBATh B3aHMMOCBS3b C JPYTHMHU
MOHSTUSIMH), HCIIOJIb30BaTh TOHATUS ISl OOBSCHEHHS OTIENbHBIX (DAaKTOB M SIBJICHMI, BBIOMpATH
OCHOBAaHMA W KPUTCpUU TJIA KJIaCCI/I(l)I/IKaIII/II/I XUMHWYCCKHUX BCIICCTB H XHUMHUYCCKHUX peaKuHﬁ,
YCTaHABJIMBATb MPUYUHHO-CICACTBCHHBIC CBA3W MCKIY O6”I)CKT8.MI/I HU3YUCHUA, CTPOUTH JIOTMYCCKHE
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHBIE, [10 AaHAJIOTUH), IEJIaTh BBHIBOJIBI U 3aKIIOUEHUS;

YMEHHE TMPHUMEHSITh B IIPOLIeCCe T[MO3HAHUA TMOHATUS (IpeaIMETHbIE U MeTampeaMeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, UCIOIb3YEMbIE B XUMHH, IPE0OPa30BbIBATh IUPOKO MPHUMEHSIEMbIE
B XMMHH MOJICILHBIC MPEIICTABICHUS — XUMHYSCKAN 3HAK (CHMBOJI JIEMEHTA), XUMHUIecKasi popmyra u
ypaBHEHHE XUMHUYECKOW PEaKluu — MpH pPeUIeHHH Y4eOHO-TIO3HABATEIbHBIX 3a/a4, C Y4ETOM STHUX
MOJICJIbHBIX MPEACTABICHUN BBISBIATH M XAPaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKH H3y4aeMbIX
O00BEKTOB — XHMHYECKUX BCIIIECCTB U XHUMHUYCCKUX peaKHHﬁ, BBIABIISATH 06HII/IG 3aKOHOMECPHOCTH,
MPUYIUHHO-CIICACTBCHHBIC CBA3W U ITPOTHBOPCUHA B U3YHACMbBIX IMPOLECCAaX U ABJICHUAX.

ba3oBble ucciienoBare/ibCKue AeCTBUSA:

YMEHHUE HKCIOJIb30BATh MOCTABJIEHHBIE BOINPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHUS, A TAKKE B
KayecTBE OCHOBBHI JUIsl OPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CY)KIICHUH;

IpUOOpEeTEeHNEe OmbITa MO I[UIAaHUPOBAHUIO, OPraHU3aldd U TPOBEICHUI0 YUYEHHYECKUX
SKCIIEPUMEHTOB, yYMEHHME HaONI0AaTh 3a XOAOM IIpollecca, CaMOCTOSITENIbBHO IPOrHO3MPOBATh €ro
pe3ynbTaT, (OpMyIUpOBaTh 000OIIEHUS U BBIBOBI 110 PE3YJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIICTOBAHMS,
COCTaBIIATH OTYET O MpoIeTaHHON pabdoTe.

Padora ¢ undpopmanmeii:

yYMEHME BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUJIOB U (OpM
MIPEACTABICHUS, MTOIYyYaEMYI0 U3 Pa3HbIX MUCTOYHUKOB (HAYyYHO-TIOMYJSipHAs JIMTEPATypa XUMUUYECKOTO
COJIep>KaHusl, CIIPaBOYHBIE TTOCOOMsI, pecypchl HTepHETa), KPUTHUUECKH OIICHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(POpMAITHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl W 3alpochl MpU TOUCKE U 0TOOpe HHpOpMaluu M
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIS BBITIONHEHUS Y4eOHBIX W TIO3HABATENBHBIX 3ajad
ompeAenéHHOr0 TUIA, TMPUOOpPETeHHe OmbITa B OO0JIACTH  HCMONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TeXHOHOFHﬁ, OBJIAICHUEC KyJ'IBTypOﬁ AKTUBHOI'O HCIIOJIB30BAHUS Pa3JINYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BhIOMpaTh ONTHMAIbHYIO (OpMY HpeICTaBiIeHUs MHPOpMaLUU U
WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a4i HECTIOKHBIMH CXEMaMH, JruarpaMMaMHu, ApyruMu popMamMu rpaduku
U UX KOMOMHAIIUSMY;



YMEHHE HCII0JIb30BaTh U aHAIM3UPOBATh B IIpoLiecce YUeOHOM 1 HCCIe10BaTENbCKON e TEIbHOCTH
UHPOPMALIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEIBCKOTO0 XO3SHWCTBA M TPAHCIOPTa HA COCTOSHHE
OKpY>Karolle NPUPOIHON CPEBI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHUS 33/1aBaTh BOMPOCHI (B X0J1¢ AUaAora v (UJM) TUCKYCCHH) TIO CYIIIECTBY 00CYK/IaeMOMN TEMBI,
(dbopMynHpOBaTH CBOM MPEATIOKEHNUS OTHOCUTEIIBHO BHITIOJHEHUS MPEITI0KESHHON 3a1auu;

YMEHMSI TPEACTABIATh IOJIYUYEHHbIE PE3YNbTAaThl [103HABATEIBHON JAEATEIBHOCTU B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUI0 PE3YyJbTATOB BBINOJHEHUS XWMHUYECKOrO 3KCIEPUMEHTA
(J1abopaTopHOTO OMBITA, TAOOPATOPHOM PAOOTHI MO UCCIICIOBAHUIO CBOMCTRB BEIIECTB, Y4€OHOTO ITPOCKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABATEIBHOM W
UCCIIEIOBATEIbCKON JEATEIbHOCTH MPHU PELICHUH BO3HUKAIOMIMX IMPOOJIIEM Ha OCHOBE Yy4€ra OOIIMX
MHTEPECOB U COIJIacoBaHMsI MO3UIMI (0OCyXKIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC ILITYPMBI»,
KOOPJIMHALIMSL COBMECTHBIX JEHCTBUM, OIPENECICHUE KPUTEPUEB IO OLEHKE KayecTBa BBINOJHEHHOU
paboTel U ApyTHUE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPEEATh UEIH JEATEIbHOCTH, IUIAHUPOBATh, OCYILIECTBIATH,
KOHTPOJIUPOBAaTh M MPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTh, BbIOMpaTh Haunboisee
3 peKTHBHBIE cIOCOOBI pelIeHNs Y4eOHBIX U TTO3HABATENBHBIX 33/1a4, CAMOCTOSITEIIbHO COCTABIISATH U
KOPPEKTUPOBATh IIPEMIOKEHHBIM QJITOPUTM JEUCTBUM IPU BBITOJIHEHUM 33JJaHUHA C YYETOM IOJIYYEHUS
HOBBIX 3HaHUI 00 H3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIUIX, OLIEHUBATh COOTBETCTBUE MOTYYSCHHOTO
pe3ynbTaTa 3asBJICHHOM LENH, YMEHHE HCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, MpEAJIaracMble B
YCJIIOBUH 3aJaHUM.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTE€IBLHOTO COJIEPKaHus, YCTAaHOBICHHOTO
naHHOU (enepanbHON paboueil mporpaMMon, BBIIEISIIOT: OCBOCHHBIE O0YUYaIOUIMMUCS Hay4HbIE 3HAHMUS,
YMEHUS ¥ CIIOCOOBI ICHCTBUH, crienduyeckue Ui MpeIMETHON 0071acTh « XUMHUSI», BB JESTEITbHOCTH
[0 MOJYYEHHIO HOBOI'O 3HAHHUSA, €r0 MHTEPIpETAlMM, MPEOoOpa30OBAHUI0O U NMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYAIUsX.

K koHIy 00y4yeHus B 8 Kiacce npeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTPa)KaTh
c(hOpMUPOBAHHOCTh Y O0YUaIOLIUXCSl YMEHUI:

® pacKpbIBATh CMBICI OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJA, XUMUYECKHN DJIEMEHT,
IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECHh (OAHOPOJHAS U HEOJHOPOJIHAsS), BAJIEHTHOCTbD,
OTHOCHUTEJIbHAsl aTOMHAs U MOJIEKYJISIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0JII XMMHUYECKOro 3JeMEHTa B COCJUHEHUHU, MOJSPHBIA 0O0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIEHHUS, XMMHYECKas peaklus,
KJIacCU(UKaLMs peakluil: peakuu COCIUHEHUS, PEaKIMK Pa3JIoKEHUs, PEaKIMU 3aMelIeHMs,
peakuuu oOMeHa, 3K30- ¥ 3HJ0TEPMHUUECKHE peaKklnu, TeIIoBoi 3 (eKT peakuuu, Apo aToma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, PaUyC aTOMa, XUMHUECKasi CBSA3b, NOJSPHAs U
HENOJISIpHAsl KOBAJICHTHAsI CBSI3b, MOHHAS CBSA3b, NOH, KATHOH, aHUOH, PACTBOP, MaccoBast 10JIs
BelecTBa (IMPOLICHTHAS KOHIIEHTPAIHs) B paCTBOPE;

® WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUUECKHUX MOHATUIN U IPUMEHSTH 9TH ITOHATHS IIpU
OINMCAHUU BEIIECTB U UX MMPEBPALLECHUII;

® UCMOJb30BATh XMMHMYECKYIO CHMBOJIMKY JJISI COCTaBJ€HHs (POpPMyN BELIECTB M YpPaBHEHUH
XUMUYECKHUX PEAKINN;

e OMpeneNsITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJAMHEHHSX, CTETIEHb OKHCIICHUS
AIIEMEHTOB B OWHApHBIX COEAUHEHUSX, NMPUHAMJIC)KHOCTh BEIIECTB K OMPEAENIEHHOMY Kiaccy
coeZIMHEeHuH 1o hopMysam, B XUMUYECKOH CBA3M (KOBaJICHTHAs! M MOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSX;

e packpsiBath cMbIca [lepuonnueckoro 3akona /I. 1. MeneneeBa: 1eMOHCTpUPOBATh IOHUMaHUE
NEPUOANYECKON 3aBUCUMOCTH CBOWMCTB XHMHUYECKHUX JJIEMEHTOB OT HX IIOJIOXKEHHUS B



[lepuoanueckoit cucteme, 3aKOHOB COXpPaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO YUEHHs, 3aKOHa ABOTa/Ipo;

ONKCHIBATh U XapakTepu3oBaTh TabnuuHyo ¢opmy [lepuonnyeckoil cuCTEMbl XUMHUYECKHX
3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAas moarpymnmna (A-rpymnmna)» u «nodounas noarpynna (b-
IpyIIa)», Majibie U OOJbIINE TEPHOAbI, COOTHOCUTh 0003HAYEHUs, KOTOPBIE UMEIOTCS B TAOJINIIE
«Ilepuonnyeckas cucrtema xumuueckux osjiemeHtoB J[. W. MenzgeneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi snpa, oOruiee
YHCJIO 3JIEKTPOHOB U PACIPEENIEHUE UX 10 3JIEKTPOHHBIM CJIOSM);

KJIaCCU(UIIMPOBATh XUMHUUECKHE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBa, XMMUUECKUE peaKluu
(110 YUCITy ¥ COCTaBY yYacCTBYIOIMX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3P PEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB Pa3IMUHBIX KJIACCOB,
NOATBEPXKJAsl ONMCAaHUE IPUMEPAMU  MOJIEKYJSPHBIX  YPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KAdeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYKO MAaccChl BELECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIeMeHTa Mo (opmyse COeIMHEHHUs, MACCOBYIO JIONII0 BEIECTBA B PacTBOPE,
IPOBOAMTDH PACUEThI IO YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHSTh OCHOBHBIE ONEPAllUU MBICIUTENBHON ACSITENbHOCTH — aHATIN3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CHCTEMATH3AINIO, KIIACCH(DHUKAIINIO, BBISABICHHE TPUYMHHO--CIICICTBEHHBIX CBSI3€H
— JUIsl U3YYEHHUs CBOWCTB BEIIECTB M XMMMUYECKUX PEAKIUI, €CTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HaONIOeHUEe, H3MEpPEeHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (pealbHBId U
MBICJICHHBIN );

CJIeIOBaTh MPaBHJIaM IMOJIb30BAHUS XMMHUECKOM MOCYJ0W U 1a00paTOpHBIM 000pyAOBaHUEM, A
TaK)Ke IpaBuUiiaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBITTOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB IO IMOJYYEHHIO U COOMpPAHHIO I'a3000pa3HbIX BELIECTB
(Bomoposia M KHCIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OINpPEAEIEHHOM MaccoBOM Joyiei
pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATb M TMPOBOJUTH XHMHYECKHE SKCIEPUMEHTHI IO
pacro3HaBaHMUIO pPACTBOPOB IIENOYEH M KUCIOT C TOMOLIbI0 MHAMKATOPOB (JaKMYC,
dbenondTanenH, METUJIOPAHXK U JPYTHE).

K koHiy oOyueHus B 9 kJjacce npeaMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

PacCKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATUN: XUMUYECKAN JJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, IIPOCTOE  BEUIECTBO,  CIIOXHOE  BEILIECTBO,  BaJECHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCICHUS, XUMHUYECKas pPEaKUus, XUMHUYECKass CBA3b,
TEII0BOM 3(h(PEKT peakiyu, MoJib, MOJISIPHBIA 00BEM, pacTBOP, SIEKTPOIUTHI, HEITEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JTMCCOLIMALIMS, PEAaKIMM HOHHOIO OOMEHa, KaTalu3aTrop, XHUMHYECKOoe
paBHOBecHe, OOpaTUMble U HEOOpaTHMble pPEAKIMH, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peakluyy, OKHUCIMTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIIEHHE, aJUIOTPOIHS,
aM(pOTEepHOCTb, XMMHUECKasl CBSA3b (KOBAJIEHTHAs, HIOHHAs, METAJUIMUECKasi), KpUCTaUInYecKas
pemeéTKa, KOppo3us METAUIOB, CIUIABBI, CKOPOCTh XHWMHMYECKOW pEAaKUUH, MPEaeTbHO
nonyctumast koHuentpauus [1/IK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MTOHATUH U IPUMEHATH 3TU NOHATHUS IIPH
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;

HCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBieHUS (OpMys BeUIeCTB M ypaBHEHUU
XUMUYECKUX PEAKLIUN;

OIPENEIATh BAJIEHTHOCTb U CTENEHb OKHUCIECHMS XMMHYECKUX DJJIEMEHTOB B COCIUHEHHSX
Pa3IMYHOIO COCTaBa, MPUHAMIEKHOCTh BEILIECTB K ONPEACIEHHOMY KIIACCY COECIUHEHUU II0
dbopMynaM, BUJ XUMUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs, METAJJIMYECKAasi) B HEOPraHMYEeCKUX
COEIMHEHUSX, 3apsj MOHa M0 XUMHUYECKOW (opmyre, xapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUM, TUII KPUCTAIIMYECKON PEIETKH KOHKPETHOIO BEILIECTBA;



packpbiBaTh cMmbIca Ilepuoauueckoro 3akona [I. M. MenneneeBa U JEMOHCTPUPOBATH €r0
[IOHMMAaHME: ONMCHIBATh M XapakTepu3oBaTh TaOunuHyro ¢opmy I[lepuoanueckoil cUCTEMBI
XMMHYECKHUX JIEMEHTOB: pa3jvyaTh MOHATUS «TJIaBHas moarpymna (A-rpynmna)» u «mmo0ouHas
noarpynna (b-rpynmna)», Manbie U OonbIIKe MEPUOJIbI, COOTHOCUTh O0O03HAUEHUS, KOTOPHIE
UMEIOTCS B TMEPHOJMYECKONW TabnuIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij si/ipa, 0OLIee YNCIIO MIEKTPOHOB M PAaCHpeesIeHHe UX
0 3JIEKTPOHHBIM CJI05IM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB
U UX COCIMHEHMU B Ipelerax MaJbIX MEPUOAOB U TIIaBHBIX IMOAIPYIIl C Y4ETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMHUUECKUE JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMUYECKUE PEaKIIH
(10 YKCILy ¥ COCTAaBY y4acCTBYIOUIMX B PEAKIIMU BELIECTB, 10 TEIUIOBOMY 3(h(eKTy, 10 N3MEHEHHIO
CTEIEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBATh) OOIIME U cHelU(UUECKHe XUMHUYECKHUE CBOMCTBA NMPOCTBIX U
CJIOXHBIX BELIECTB, MIOATBEPXKAAsl ONMCAHUE ITPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBIIATh YPABHEHMSI JIIEKTPOJIMTUYECKOU JUCCOLMALUH KUCIIOT, II€JI0YEH U COJIEH, ITOJIHBIE U
COKpaIEHHbIE YPAaBHEHUS pPeaKLMi HOHHOrO OOMEHa, ypaBHEHHS peaklUi, OITBEPKIAOIINX
CYyILIECTBOBAHUE T€HETUYECKON CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKMCIIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIUHI IIOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIMA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BOSMOKHOCTH ITPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHUTEIBHYI0 MOJIEKYJIIPHYIO M MOJIIPHYKO MAcChl BEIECTB, MacCOBYIO JOJIO
XMMHUYECKOI0 3JeMeHTa o (opMyse COEAMHEHHs, MacCOBYIO JOJIO BElIeCTBAa B PacTBOpE,
IIPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIIUY;

coOuro/1aTh MpaBuiIa MOJIb30BAaHUSI XMMHUUYECKON MOCYJ0N M Ja00paTOPHBIM 000pYHIOBaHHEM, a
TaKXe IpaBuia oOpalleHHs C BELIECTBAMHU B COOTBETCTBUHU C MHCTPYKLUSAMHU IO BBIIOJIHEHHIO
71a00paTOPHBIX XMMHUYECKUX OMNBITOB IO IMOJIYYEHHIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IIPOBOJIUTh  PEAKIMHU, IMOATBEPKAAIOIIME KAYECTBEHHBIM COCTAaB PpAa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpOMMI-, HOAMI-, KapOoHaT-, (ocdar-, cUIUKaT-,
cyiabdar-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHMS M HMOHBl H3YYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIEPALUU MBICIUTENBHON ACSITEIIBHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eHre, CUCTEMATHU3AllNIO, BBISIBJICHHE NPUYMHHO-CIEICTBEHHBIX CBSI3€H — NI U3YYEHMS
CBOMCTB BEIIECTB M XUMHUYECKHX pEaKIMi, €CTECTBEHHO-HAYYHbIE METOJbl ITO3HAHMUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIEIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIM U MBICIIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaunuyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U JuaexkTpoHHble (HU(pPOBbHIE)
n/n TeM NMPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [JOK
PaKTUYECKOHN eATEIbHOCTH https://m.edsoo.ru/7f41837c
YyelIoBeKa
19 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
peaxiuu https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopoz. [Tonsitue 06 6 bu6mmoreka [JOK
' OKCHJIaxX https://m.edsoo.ru/7f41837¢c
99 Bonopox.llonsatue o kuciorax u 8 1 bubnuorexa [JOK
CONSAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubmuoreka [JOK

HCOPTaHNYCCKUX CO€IUHEHUI

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

Hroro mo pazneny 30

Paznean 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /[. U. Mengeneea. CtpoeHne aToMOB. XUMHYeECKast

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

[lepuoauueckuii 3aK0H U
31 Ilepnonnueckas cucrema

XUMHYECKHnX 3y1emMeHToB J1. 1.
Mengene-eBa. CTpoeHue aToma

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41837c
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XUMHYECKasA CBI3b.

3.2 OKHCTUTENBHO- 8 Bu6morexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAaHOBUTCIIbHBIC PCAKIITNN
Uroro no pazneny 15 bubmorexa LIOK
https://m.edso0.ru/7f41837¢c
bu6mmoreka [JOK
Peseprioe Bpews 3 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu(ppoBbIe
Ne /i P Konrpoabnbie IIpakruueckue (itpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3ned 1. BemecTBo U XuMH4YecKHe peakiun
[ToBTOpenue u yriyOneHne 3HaHUN bubmmoreka [IOK
11 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. bubnuotexa [HOK
1.3 8 1 1
XUMUYECKUE PEaKIIUK B pPaCTBOPaxX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO01mas xapakTepruCTHKa XUMUYECKUX 4 1 bubnmnoreka [HOK
' anemenToB VIIA-rpymmel. ["anoreHns https://m.edsoo.ru/7f41a636
: JIEMCHTOB -TPYIIIBL. u
byl P https://m.edso0.ru/7f41a636
COETMHEHUS
23| snexenros VAspynms. Ason gucgop i | 7 ;| DuGwore IOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
b 306611126151 xoapallf/TAepHcha XSI/;MI/I:GSKI/IX . . , BuGmorexa LIOK
: JIEMCHTOB -TpYIIBL YTII u
o pyn poA https://m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro no paszneny 25
Paspnen 3. MeTauibl 4 MX COeIMHEHUS
but6mmoreka [IOK
3.1 006 i 4
He CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
bu6 OK
3.2 Baxkueiiiine MeTaIbl U UX COEIUHEHUS 16 1 2 htI/tIDJSI:I;I/On:.e;aSi.rU 17§414636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Htoro no pazneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa

41 B « B 3 bubnunoreka LIOK
. €IIeCTBa U MAaTePUAIBI B )KM3HH YEIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
p 3 bu6nmmoreka [IOK

S3CPBHOS BpEMA https://m.edso0.ru/7f41a636
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ITHOYPOYHOE IINTAHUPOBAHME

8 KUIIACC
N KounyecTBO 4acoB Jlara JJIeKTPOHHBbIE HU(POBHIE
Tema ypoxa Kontposabubie  IIpakTuueckue oGpa3soBaTeJbHbIe
n/n Bceero U3YyYeHUS
padoThbI padoThbI pecypcnl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6nmoreka [IOK
yenoBeka. Terna u BemecTra https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubnrorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucteie BemecTBa U cMech. CIocoObl bubnunoreka LIOK
4 . 1
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pabota Ne 2 «Pa3nencHue
5 c1\I4)eceI71 (Ha HpI/II?VIepe OYHUCTKHU H(f:sapeHHoﬁ 1 bubmroreia LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmmnoreka HOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubamoreta LIOK
https://m.edsoo.ru/ff0d2d50
3aK0OH MTOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyia. BaJ'IeHTIII-IIOCTI) 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX JICMCHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. 1 bubmuorexa [{OK

OTtHocuTenbHAsI MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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12 MaccoBas 10181 XUMHYECKOI'0 2JIeMEHTa B bubnunoreka LIOK
COEIMHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Monb. Mosnsipaast but6mmoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE SIBIICHUS. bu6nmmorexa [IOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS Bu6mmoteka [JOK
XMMHUYECKHX PEaKIni https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpPaHEHMS MacChl BEIIECTB. bubmuorexa [IOK
XUMHYECKHE YpaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruucienus koiamvecTBa, MacChl
17 BEILIECTBA 10 ypaBHeHn;nv; XUMHUYECKHUX bubmrorexa LIOK
. https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudukanuss XuMHUECKHX PEaKIIHiA
18 (COG,I[I/IHq;HI/I}IHpaBJIO)KeHH}I 3a£em;m;1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEIUCT. 0606quIICHI/I€ u buomiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIlUsl 3HAHUH
20 KonTtponsHas pabora Nel no reme bubmuoreka [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razoB. CocTtaB Bo3ayxa.
21 KI/IC?'I}(;);)O,Z[ — JJIEMEHT U IIPOCTOE o Bubmmorexa HOK
https://m.edsoo.ru/ff0d448e
BemectBo. O30H
dusnvecKkue U XUMHUUYECKHE CBOMCTBA
22 KHCIIopo/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOFbI TToTydeHHS KHCIopoa B
23 nabopaTtopun quHpOMLIIHJIeHI;-I(iICTI/I. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemnoBoii 3¢ (hekT XuMHUIECKON peakiuH, BuGmorexa [OK
24 MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH,

OK30- U DQHAOTCPMHUUCCKHX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TornuBo (HedTh, yroiab U METaH).

25 3arps3HeHue BO3AyXa, CIOCOOBI €ro Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas pabora Ne 3 o Teme
26 «I?IOJIY'-ICHI/IG u io6npaHI/Ie KHCIIOpO/Ia bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
97 Bonopoa — anemMeHT U mpocToe BEIeCTBO. bu6nmoreka [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6nmmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KMCIOTAX U COJIAX buomiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI nostydeHus BOAOPOIa B bu6nmorexa LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 110 Teme
31 «TlionyquHe u iOGI/IpaHI/Ie BOJIOpOa bubmmorexa [IOK
. ’ https://m.edsoo.ru/ff0d4f42
U3Y4YEHHE €ro CBOMCTBY
. " bubnnorexa [{OK
32 MounsipHblii 00BEM ra3oB. 3akoH ABOrajpo https://m.edsoo.ru/ffod542e
Brrunciienus 00bEMa, KOJIMUeCTBa
33 BEIIECTBA rasa Mo ero U3BECTHOMY bubmmorexa [OK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienust 00bEMOB Ta30B 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE 3aKOHA buomoreia LIOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA but6mmorekxa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuotexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuresns. HackieHHbIe 1 BuGmorexa [OK
37 HEHACBHIIIEHHBIE pacTBOPHI. MaccoBast 101

BEIIIECTBA B PacTBOPE

https://m.edsoo.ru/ff0d5b40
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[IpakTuyeckas padora Ne 5 o Teme
«IIpuroroBiieHHE PaCTBOPOB C

bubnunoreka LIOK

38
OTpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTtponsHas pabora Ne2 o reme Bu6mmoteka [JOK
«Kwucnopon. Bonopoza. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KjlacCupUKaIs, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
o | e e
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnunoreka LIOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kimaccudukanms, bu6nmorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHU4YeCKue CBOWCTBA Bbu6mmoteka [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnuoreka [{OK
46 .
MOJTyYCHHUSI, XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
ITpakTryeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnmnorexa [JOK
«OCHOBHBIE KJIacChl HEOPraHMUECKIX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
I'enernueckas cBS3b MEXKAY KJaccaMu bu6muoreka [JOK
48 .
HEOPTaHWYECKUX COCTUHEHHIMA https://m.edso0.ru/00ad9a50
but6mmorekxa [IOK
49 0606 i
ODIILCHIE H CHETCMATHZAMILA SHAHIH https://m.edsoo.ru/00ad9ch2
K 60Ta Ne3
OHTpOIIbHAs paboTa o TeMe BuGmorexa [OK
50 "OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX

coeqnHeHni"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

ol XUMHUYECKUX dJIEMEHTOB. [loHsTHE O buomoreia LIOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
Ilepuoauueckuii 3akoH u [leproanyeckas
52 CI/I(I:FCMI:J, XAMUYCCKHX SHGMGETO]? 1. . bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepuoapl, TpynIbl, MOATPYIIITHI bubamorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuorexa [JOK
W3ororsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 3J1TepMeHT0B HepHI;)lquCKoﬁ cucremsl /1. U. bubmorexa LIOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTa
56 o 1Zro H(I:JIO)KGHI/IIO B [lepronnueckon brbmmorexa LIOK
https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa
3navenue [leproanueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHieneeB — y4EHBIi, TIeIaror u https://m.edso0.ru/00ada96e
TpaKIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
59 Hontast Xumireckas cesh https://m.edsoo.ru/00adac34
60 KoBasienTHas moJnsipHasi XUMUYECKas CBSI3b Bubmmorexa IOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Crenetib OKHCHCHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoteka [IOK

peakiuu

https://m.edso0.ru/00adb076
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bubnunoreka LIOK

64 OxkucIUTENU U BOCCTAHOBUTENH 1 https://m.eds0o.ru/00adb076
65 KontponbHas padota Ne4 o teme 1 bubnuoteka [JOK
«CtpoeHue atoma. XMMUYECKasi CBS3b)» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6o01eHue u 1 Bu6mmoteka [JOK
crCcTeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [IOK
crCcTeMaTH3allus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
. Tema ypoka Beero Kounrpoabusie IIpakTuueckue — oOpaszoBaTe/bHbIE
padoThbI padoThbI pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CHfTeMI; XUMHYECKHUX aneMIe):HT(I)[B 1. . 1 bubamorexa LIOK
https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XI/IMI/I‘IGCKﬂX 3JIEMEHTOB TIEPBBIX TPEX 1 bubnrorexa LIOK
https://m.edsoo.ru/00adb6b6
MIePHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYeCKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunanr XuMuuyeckoil CBA3U U THIEI 1 bu6nmorexa LIOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «[ToBTOpEHue u yrnyOiaeHue 3HaHHA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

6 Knaccudukanmst XuMUuecKux peakimii 1 bubmuoreka [IOK
M0 Pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOI

7 peakIuu. HOHSII”)FI/IC 0 TOMOTEHHBIX U 1 bubnuorexa LIOK

https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaxTOopsl, BIUAIOIINE HA CKOPOCTh 1 bubmuoteka [IOK
XMMHUYECKON PEaKIMu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC 1 bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIIUTHYECKON Butmorexa LIOK

10 nuccoruanu. CUIBHEBIE U ClIa0bIe 1

QJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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bubnunoreka LIOK

11 n 7
OHHBIC YPABHCHHA peariuin https://m.edsoo.ru/00add448
X €CKHE CBOMCTBA KUCJIIO
12 OCI/II{I\éz:HI/II;IHB c:e:e ?1B eKZIT;IBJITeEHFI 00 bubmorexa [IOK
. pest https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECCKON TUCCOIIUAITIU
% N N
13 | mpeacranncai of anextpommmmsccKof BuGnorera LIOK
pea p https://m.edsoo.ru/00add8b2
JIUCCOLTHALIANA
14 [TonsaTre o ruApoOIU3E COJIEN bubmorexa OK
AP https://m.edsoo.ru/00add9d4
15 O000111eHIE U CUCTEMATH3AIU 3HAHUI bubmorexa [IOK
m H https://m.edsoo.ru/00addd12
16 [IpakTuueckas padbora Ne 1. «Pemienue bubnnoreka [JOK
OKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
K 0 Ne2
17 «;EeTE: H;J?::Hpjecizi I/Iccr:I(()) T;;VI eI/I}I bubmmorexa [IOK
p a AT https://m.edsoo.ru/00addecO
XHUMUYECKUE PEaKIIMK B PACTBOPAX)»
006 )
18 | Xmmoouno coofioran na npmicpe BuGorera LIOK
PAMEp https://m.edsoo0.ru/00addfe2
XJIopa
X .C s
10| xomersoomane cmofiora, momyrenne BuGorera LIOK
’ ya ’ https://m.edso0.ru/00ade104
IIpUMEHEHNE
II 0 Ne 2
2 | lonytesme conmof xactomss, BuGauorera LIOK
i . ’ https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
B
2| xmverteocx peskot, ocm o m BuGanorera LIOK
peariiHi, a https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO6m1ast xapakTepucTHKa JIEMEHTOB bubnuotexa [JOK

VIA-rpynmsr

https://m.edsoo.ru/00ade64a
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ANOTpOITHBIE MOJAU(PHUKALINN CEPHI.

bubnunoreka LIOK

23 Haxoxnenue cepbl u eé COGLZLI/IHGHI/II/I B https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
CepoBonopo, ctpoeHne, (U3HIECKUe U bubmmoreka [JOK

24 .

XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuanl cepnl. CepHas KHCIIOTa
25 (bl/ISI/I‘I{[CCKI/IIe) u XI/II\]/;I)I/I‘ICCKI/IC CBOI;ICTBa bubamorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHECHUE
XHUMHYECKHUE PEAKIUH, JIKAITUE B
OCHOBE ITPOMBIIIICHHOTO CII0co0a
26 HOJ‘Iy‘leHI/II)SI CEpHOIl KUCIIOTHI. bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HEHUE OKPY Karoleit
CpeIbl COCTMHEHUSIMU CEPhI

97 Brruncienue MaccoBOM OJIX BEIXOOA bu6nmorexa LIOK
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHToB VA-

28 rpynnsl. A30T, pacripocTpaHEHHE B Bbu6moreka [JOK
npupoie, GU3nIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOICTBa

29 AMMuak, ero Gpu3nyecKue 1 XuMHU4eCKHe bubmmnoreka HOK
CBOWCTBA, MOJYYCHUE U MIPUMEHCHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 1o Teme

30 «l?lonyquI/Ie athHaKa U3Y4YECHHE €TI0 Bubmmorexa IOK

. ’ https://m.edsoo.ru/00adf180
CBOUCTB»

31 A3OTHas KUCOTa, €€ (hu3ndecKkue u bubnmorexa LIOK
XUMHUYECKHE CBOKWCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS 13 KaueCTBE MHHEPATBHBIX BuGmiorexa [IOK

32 ynobpenuii. XumMuueckoe 3arps3HeHue

OKpY’Karolllel cpe/ibl COeAMHEHUSIMU
azoTa

https://m.edso0.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdop. Oxeun dochopa (V) u

33 dbocdopHas kucnora, pusudeckue u buomoreia LIOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnons3oBanue GpocdaToB B KAYCCTBE
34 MUHEPAIBHBIX yﬂq())6p(£Hm‘/'1. 3arpsi3HeHue Bubmmorexa IOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdaTamu
VYraepon, pacipocTpaHEHHUE B IPUPOJIE, bubmuorexa [IOK
35 .
(bu3nUecKre 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux GU3NYECKue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6nmoreka [IOK
IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VrojpHas KUCIIOTa U €€ COJIN bubmorexa LIOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padota Ne 4 o Teme
38 "[losrydeHue yrieKucioro rasa. Bu6moteka [JOK
KauecTBeHHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaIbHBIC TOHATHUS 00
39 oprpaHquCKHx BEIIECTBAX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COCIIMHEHUSX YIIIepo/ia
40 Kpemnuuii u ero coenuHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Permenue
41 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnuoreka [{OK
«BaxxHeiie HeMeTallIbl U UX https://m.edso0.ru/00ae0bf2
COCJTMHCHH S
KonTpombras padora Ne3 1o Teme
42 «Ba;ieﬁmne EeMeTaJ'IJ'H)I H UX Bubmmorexa [IOK
https://m.edsoo.ru/00ae0el8
COCTMHCHH S
O6mas xapakTeprUCTHKa XUMUYECKUX BuGnmorexa LIOK
43 3JIEMEHTOB — METAJIJIOB.

Merannndeckas CBSI3b U METaJlIndecKast

https://m.edso0.ru/00ae103e
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KpUCTaJUIMYecKas pelérka. dusnueckue
CBOMCTBA METAJIOB

XUMHUYECKHE CBOMCTBA METAILJIIOB.

bubnunorexa LIOK

44 DNEKTPOXUMHYECKUN Psiji HAPSHKEHUI https://m.eds00.ru/00ae1156
METAJLJIOB
OO6mue crmocoOb! MOTYYEHUST METaJLIOB.
CnuaBel. Beruucienus no ypaBHEHUSAM bubmuorexa [IOK
45 .
XMMHUYECKHX PEaKIUi, €CITU OJIUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPKUT MPUMECH
46 [TonsTHE O KOPPO3UH METAJLIOB bubamorexa LIOK
https://m.edsoo.ru/00ae1278
a7 IIenouHble METAIIBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU bubmroreia LIOK
https://m.edsoo.ru/00ae14b2
49 Il{er04YHO3EMENBHBIE METAILIIBI — bubmuoreka [IOK
KaJbLUi U MarHui https://m.edsoo.ru/00ae15e8
50 Baxneinine coeqMHEHNS KaIbITHs bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06o0meHre u cucTeMaTr3alis 3HaHHHA
59 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmmoteka IIOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 110 Teme
53 ")IIZéCTKOCTL BOiI)I 1 METOJBI €€ bubmmorexa [OK
., https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 J— bubmuoreka [{OK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuoreka [IOK
55
THJIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
%6 AKeneso https://m.edsoo.ru/00ae1d86
57 Oxcubl, TUIPOKCUBI U COJIM JKeme3a bubnmnorexa [JOK

(1) u xeme3a (1)

https://m.edso0.ru/00ae35e6
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58 O06o001IeHre U cuCTeMaTU3alus 3HaHUN 1
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33724 M0 TEME 1 but6mmoreka [IOK
«BaxkHeie MeTauibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIHid, €ClIi OJIUH U3
60 peareHToB /:[ai B I/IL;6LI,TK6 Hnnﬂconepxcm 1 bubmmorexa LIOK
M https://m.edsoo.ru/00ae1750
IIpUMecH. BbI4KciIeHns: MacCOBOU J10JIH
BBIXO/Ia MPOJIyKTa PEaKIuu
61 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
KonTponbnas padota Ne4 no teme
62 «BaxuHenme MeTauibl 1 UX 1
COETUHEHUS»
63 BemecTBa u Marepuansl B IOBCEIHEBHOU 1 Bbu6moteka [JOK
’KU3HH YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen 1 bubnnoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny sK0JI0rHYECKUX 1 bubmmnoreka HOK
npoOiem https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O6006111€HNE U 1 bubmmnoreka HOK
cUCTEMaTU3alysl 3HAHUI https://m.edsoo0.ru/00ae0d0a
67 PezepBHblit ypok. O6o0111eHNE U 1 bubmuoreka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00adb33c
68 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTU3alvs 3HaHUI https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA
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