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[TOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo X¥MHM Ha YpOBHE OCHOBHOTO OOIIETO 0Opa30oBaHUsI COCTABIICHA HA OCHOBE
TpeOOBaHUil K pe3yabTaTaM OCBOEHHsI OCHOBHOI 00pa3oBaTebHOM MpOrpaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, mnpencraBieHHbix B @T'OC OOO, a Takke Ha OcHOBe (enepanbHON paboueit
IIpOrpaMMbl BOCIIUTAHUS M C YYETOM KOHLEIIMH MpEnoAaBaHusl yd4eOHOro mnpeamera «XuMHs» B
oOpazoBatenbHbIX opranu3anusx Poccuiickoit @enepanuu.

[Tporpamma o Xumuu 1a€T NpeCTaBICHUE O LENsIX, 00I1el CTpaTeruu 00y4eH sl, BOCITUTaHUs
U pa3BUTHSI OOYYAIOIIUXCS CPEIACTBaMU YYE€OHOTrO TMpEIMeTa, YCTaHABIMBAET 00s3aTeNbHOE
NIPEIMETHOE COZIepKaHKe, TpeTycMaTpUBaeT paclpesielieHue ero Mo KjiaccaMm M CTpPyKTypupOBaHHE
[0 pasfesiaM M TeMaM MpOorpaMMbl IO XUMHUH, ONPEIENSIET KOJUYECTBEHHbIE M KayeCTBEHHbBIE
XapaKTePUCTUKU COJIepKaHMs, PEKOMEHYEeMYIO TMOCIeI0BaTeIbHOCTh U3YUYEHUS! XUMUU C Y4ETOM
MEXIIPEIMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3CH, JIOTUKA Yy4eOHOTO Tpolecca, BO3PACTHBIX
0CcoOeHHOCTEeH 00ydJaroLINXCsl, ONpeeNnseT BO3MOXKHOCTH MIpeaMeTa Ui peaau3aluy TpeOoBaHui K
pe3yibTaTaM OCBOEHHSI OCHOBHOH 00Opa3oBarelbHOM MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHMs, a Takke TpeOOBaHMH K pe3yiapraraM oOy4eHHUs XMMHUU Ha YpOBHE LieJeld M3ydeHUs
IpeIMeTa U OCHOBHBIX BUJIOB yU€OHO-I03HABATEIbHOM AESITEILHOCTH 00YUYaIOLIErocs o OCBOECHUIO
y4eOHOTro cofep KaHusl.

3HaHUEe XUMHH CIY)XKHT OCHOBOW st (DOPMHPOBAHUS MHPOBO33PEHHUS OOYUYaAIOUIETOCs, €TOo
NPEACTaBICHUI O MaTepHaJbHOM €AMHCTBE MHUPA, BAXHYIO POJb UIparoT (GopMHpyeMble XUMHEH
MPEACTaBICHUS O B3aMMOMNPEBPAIICHHUSIX SHEPTHH M 00 SBOJIIOLWHU BEHIECTB B MPHPOJE, O IyTIX
pereHust INo0aNbHbIX MPOOJIeM YCTOHYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOIL, SHEPIreTUYECKOIA,
MUIIEBON U 3KOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHHUS.

N3yuenue xumuu:

— CIOCOOCTBYET peanu3aliil BO3MO)KHOCTEW JJIsi caMOpa3BUTHS U (POPMHUPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 001Iel U PyHKIIMOHAIBHON IPaMOTHOCTH;

— BHOCHT BKJIaJ B (OPMHUPOBAHWE MBIIUICHUS © TBOPYECKHX CIIOCOOHOCTEH
OoOy4arolMXCsl, HAaBBIKOB  UX  CAMOCTOSTEIbHOM  y4eOHOW  JesATeIbHOCTH,
OKCTIEPUMEHTAIBHBIX W  HWCCIIEAOBATEIbCKUX yMEHHUH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM XHU3HH, TaK U B IPOPECCUOHAIBHOM JesITeIbHOCTH;

— 3HAaKOMHUT CO CHEIM(HUKON HAyYHOTO MBIIUICHHS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO
B3IVIS1a HAa EIUHCTBO IPHPOABI M YEJIOBEKA, SBISACTCS OTBETCTBEHHBIM JTAIlOM
B ()OPMHUPOBAHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTU 00y4aroLXCs;

— cnocoOcTByeT (OPMHPOBAHUIO IEHHOCTHOIO OTHOIICHUS K €CTECTBEHHO-HAYyYHBIM
3HAHWAM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTMYECKOe 00pa3oBaHUE
o0yJaronxcsi.

JlanHbple HampaBieHUs B OOYYCHHMM XHUMHH OOCCIEUYMBAIOTCSA CHEeNU(DUKON comepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISAETCS MEJaroruuecku aJanTHPOBaHHBIM OTpayKeHHeM 0a30BOH
HAyKW XUMHU HA ONIPEACIEHHOM 3Tale €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OILIEro 0oOpa3oBaHUs OpPUEHTUPOBAH Ha OCBOCHHE
00y4JarolMMHCA CUCTEMBbl NE€PBOHAYAJIBHBIX MOHATUN XMMHH, OCHOB HEOPIaHWYECKOM XUMHUHU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHATUH OPraHMYECKON XUMUH.

CtpykTypa conepkaHusi IpOrpaMMBbl 10 XUMHUHM c(hOpMHUpOBaHA HA OCHOBE CHUCTEMHOTO IMOJI-
xoza k e€ uzyuenuto. CojepkaHue CKJIAJbIBACTCS U3 CUCTEMbI TIOHATHIH O XUMHUECKOM 3JIEMEHTE U
BEIIECTBE U CUCTEMbI MOHATUI 0 XuMU4eckol peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OpraHU30-
BaHbI 110 MPUHIUITY [TOCIEI0BATEILHOIO Pa3BUTHs 3HAHUI Ha OCHOBE TEOPETHUECKUX MpeCTaBiIe-
HUM pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogmueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;
— Y4YEHHsI O CTPOCHUU aToMa U XUMUYECKOH CBA3H;

— TIpeACTaBICHUI 00 IEKTPOIIUTUUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUUECKH MOJYYCHHBIX U OCMBIC-
JIeHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOTHSS (PYHKIIUN
00BSCHEHHS ¥ IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MTPAKTUYECKOTO TPUMEHEHUS
Y TIOTTyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMBI 10 XUMHUHU CTIOCOOCTBYET (DOPMHUPOBAHUIO TPECTABICHUS O XUMHUYC-
CKOI cocTaBIsIOIIEH HayYHOH KapTUHBI MUpa B JOTHKE €€ CHCTEMHOM MPUPOJIbI, IIEHHOCTHOTO OT-
HOIIICHHS K HAYYHOMY 3HAHUIO M METOJIaM MTO3HAHUA B Hayke. M3yueHne XuMuu MPOUCXOIUT C TIPH-
BJICUCHUEM 3HAHMI U3 paHEee W3YUCHHBIX y4eOHBIX mpeamMeToB: «OKpyxaromuii Mup», «buomorus.
5—7 knaccel» u «Dusuka. 7 Kiaccy.

[Tpu n3yueHnn XUMUU TPOUCXOAUT GOPMUPOBAHKE 3HAHUIN OCHOB XMMHUECKON HayKH Kak 00-
JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM ICSITEIIbBHOCTH Y€JIOBEKA M KaK OJHOTO U3 KOM-
MMOHEHTOB MUPOBOH KyJbTYpHI. 3ajaua y4eOHOTOo MpeIMeTa COCTOUT B (DOPMHUPOBAHUH CUCTEMBI XH-
MUYECKUX 3HAHUN — BaXHEHINNUX ()aKTOB, MOHATHN, 3aKOHOB W TEOPETUUYCCKUX ITOJIOKCHHM, J10-
CTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOTO XapaKTepa, sI3blka HaYKH, B MPUOOMICHUN K HAYYHBIM
METOJIaM MO3HAHUS NP HU3yUCHUH BEIIECTB M XUMUYECKUX peakinii, B GOPMHUPOBAHUY M PA3BUTHH
MO3HABATENBHBIX YMEHUN M UX MPUMEHEHUHU B yU4eOHO-MIO3HABATEIBHON U y4eOHO-HCCIe0BaTEb-
CKOM NIeATEeNbHOCTH, OCBOCHUU TMpaBWil 0€30MacHOro oOpamieHusi ¢ BEIIECTBAMU B TOBCEIHEBHOM
JKH3HU.

[Tpu W3yueHNW XUMHUH Ha YPOBHE OCHOBHOTO 0O0OIIET0 00pa30BaHMs BAXKHOE 3HAYCHUE TIPHO0-
penu Takue Meu, Kak:

— (OopMUPOBAHNE WHTEILICKTYAJIbHO Pa3BUTON JTMYHOCTH, TOTOBOW K CaM0O0OOpa30BaHUIO, CO-
TPYAHUUECTBY, CAMOCTOSITEIIbHOMY IPUHSITUIO PEIICHUH, CIIOCOOHOM aAanTUPOBAThCs K OBICTPO Me-
HSIOIIMMCS YCIIOBUSM >KU3HHU;

— HampaBJIEHHOCTh OOyUYEHUS] Ha CUCTEeMAaTUYECKOe MPHOOIIEeHNEe 00yJalonuxcs K caMoCTOsI-
TEJIHHOM MO3HABATENIbLHON NIEATEILHOCTH, HAYYHBIM METOJaM IO3HaHUs, (POPMHUPYIOIIUM MOTHUBA-
LIUIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— obecrieueHne yCIoBHi, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YIAOIIMMUCS OTIBITa PA3HO00-
pa3Hoii AeSITENFHOCTH, TIO3HAHUS U CAMOIIO3HAHM S, KITFOUEBBIX HABBIKOB (KITIOYEBBIX KOMITETEHITHI),
MMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3IUYHBIX BUIOB JIESITEIBHOCTH;

— ¢opmupoBanue o6mel (QYHKIMOHATBHOM M €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSCHATH W OLICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCTIONb3Ysl 3HAHUS U OIIBIT,
MOJIy4YEHHBIE MPU U3yYEHUU XUMUHU, TPUMEHAThH UX MPU PEUICHUH MPOOJIeM B MOBCETHEBHOM KU3HU
U TPYAOBOM ESATEIbHOCTH;

— ¢opMupoBaHUE y 00yUaAIONUXCA TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH XH-
MUYECKHUX 3HAHUH ISl BRIPAOOTKH SKOJOTUUYECKH 11€71eCO00Pa3HOro MOBEICHUS B OBITY U TPYJIOBOM
JESTeIbHOCTH B LIESIX COXPAHEHHS CBOETO 3/I0POBBS M OKPY’KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIIUHU K 00YUEHHUIO, CTIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCTIUTAHUIO Ha
OCHOBE YCBOCHHUS O0IIEUYEIOBEYECKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduis u
HaIPaBJIEHHOCTH JabHEUIIIEro 00yUYEeHUsI.

OO11ee yrcno 4acoB, OTBEAEHHBIX JIJIS U3yUEHHUsI XMMHUH Ha YPOBHE OCHOBHOTO OOIIIETro 00pa-
30BaHus, cocTaiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B He/IeN0), B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).

COJEPKXAHUE OBYYEHUA

8 KJIACC

1. IlepBoHauyajibHbIe XMMHYEeCKHE MOHATHSA

IIpenmer xumuun. Posib XMMUM B )KHU3HU 4eJIOBEKa. XUMUS B CUCTEME HayK. Teyia U BelleCcTBa.
®u3NYECKUEe CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BenlecTB. [oHATHE O MeTOIaX MO3HAHUS B
xumun. YucTeie BemecTBa U cMec. CriocoOb! paseieHns CMeCeu.

ATOMBI 1 MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BelllecTBa. ATOMHO-MOJIEKYIISIPHOE YUECHHE.



Xumnueckas popmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTasa BemecTB. OTHOcUTENbHAsA aToMHasi Macca. OTHOCHUTENIbHAsI MOJIEKYIIsIpHast Macca. MaccoBas
JI0JI1 XMMUYECKOTO JIEMEHTA B COCAMHEHUH.

KonnuectBo BemectBa. Monb. MonsipHast macca. B3auMocBs3b KOIMY€CTBa, MAcChl U YUCia
CTPYKTYPHBIX €IMHHI] BeIIeCTBA. Pacu€Tsl o popMynaM XUMUYECKUX COCTMHEHUH.

du3znueckue M XUMHUYECKHE SIBJICHUSA. XUMUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
COXpaHEHHUSI MAacCChl BEIIECTB. XWUMHUYECKHE ypaBHEeHMs. Kiaccudukarmus XMMHUYECKUX pPEaKIui
(coennHeHUs, Pa3NOKEHUs, 3aMEIICHUs, 00MEHa).

Xumuyeckuu sxcnepumenm:

3HAKOMCTBO C XHWMHYECKOW TOCYIOW, MpaBWiaMd DPaOOTHI B Jiaboparopud W TpuéMamu
oOparieHust ¢ Ja0OpaTOPHBIM OOOpPYAOBaHUEM, HM3yYE€HHWE W ONHUCAaHUE (PU3NUYECKUX CBOWCTB
00pa3IoB HEOPTaHMUYECKHUX BEIIeCTB, HaOmroneHue (pusnueckux (IIaBI€HHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUTIEHHE W KOHJCHCAIUS BOIbI) M XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKaJTMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KHCIOTOM) sIBICHUMN, HAOMIOACHUE U
ONHCaHHE MPU3HAKOB NPOTEKaHMsI XMMHUYECKHUX peakuuil (pas3jioKeHUE caxapa, B3auMOJIEHCTBUE
CEpHON KHCIOTHI C XJopuaoM Oapus, pasioxenue ruapokcuaa menu (II) mpu HarpeBanuu,
B3aUMOJICHCTBHE keJe3a ¢ pacTBopoM conu Meau (II), uzyuenue crnocoOOB paszaeneHus cMeceit: ¢
MOMOIIbI0 MarHuTa, (GUIBTPOBAHME, BBIMAPUBAHHUE, AUCTUIUISIIHS, XpoMaTorpadus, mpoBeaeHHE
OYMCTKM TIOBAPEHHOW COJM, HAONIONEHHWE M ONUCAHUE pEe3yJbTaTOB IPOBEACHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3[JaHIe MOJIEeIe MOJIeKy (IapOCTEeP KHEBBIX).

2. BaxHeiilue npeacTaBUTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMmech razos. CoctaB Bozayxa. Kucimopom — 31I€MEHT M IPOCTOE BELIECTBO.
Haxoxnenne kucimopoza B mpupone, Gu3MUecKkre W XMMUYECKHE CBOMCTBA (pEeaKIWu TOPEHHUS).
Oxcuapl. Ilpumenenne xkuciopoga. CmocoObl TOTy4YeHHUS KHCIOpona B JabopaTopuul U
npoMblluIeHHOCTH. KpyroBopor kuciopona B mpupoae. O30H — aioTponHas MoaupuKanus
KHCIIOpOJaA.

TerutoBolt >PQeKT XUMHUYECKOH peakiuH, TEPMOXMMUYECKHE YpaBHEHHs, OJK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: Yroidb M METaH. 3arps3HEHHE BO3/yXa, YCHICHHE
MapHUKOBOTO P QEeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopox — anemeHT u npocToe BemecTBo. HaxoxkaeHune Boopoaa B npupoae, pusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI MoyueHus. Kuciorsl u comnu.

MomnsipHblit 005EM Ta30B. Pacu€Thl Mo XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BoAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BelecTB B Bojie. MaccoBas 107151 BEILIECTBA B paCTBOPE.
Xumuueckue cBoricTBa Boabl. OcHoBaHUs. Poib pacTBOPOB B MpUPOJE M B JKU3HU YEJIOBEKA.
KpyroBopot BoabI B ipupoe. 3arpsisHEHUE NpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOI.

Knaccudukanus wHeoprannueckux coeauHeHuit. Oxcunbl. Kimaccudukanuss OKCHIOB:
coneoOpasyroiue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HeconeoOpasytone. HoMenknarypa
OKcUA0B. PHU3NYECKHE U XMMUYECKHE CBOMCTBA OKCHIIOB. [loirydeHre okcHIoB.

OcHoBanusa. Krnaccudukanus OCHOBaHMIA: MIENOYM W HEPACTBOPUMBIE OCHOBaHUSI.
Homenknarypa ocHoBaHuii. DU3MYECKHE MU XHUMHYECKHE CBOWCTBA OCHOBaHWM. IlomyueHue
OCHOBaHMM.

Kucnorel. Knaccudukamus kucinor. Homenkinarypa kucinor. Ou3HuUecKkne W XHMHUYECKHE
cBoricTBa KUCIOT. Py aktuBHOCTH MeTtaiuioB H. H. beketoBa. [lonyyenne kucmior.

Conu. Homenkiarypa coneit. @usnyeckue u XuMuueckue cBoiicta coneil. [lonyuenue coneit.

I'eneTnyeckas cBsI3b MEXKy KlacCaMU HEOPTaHUYECKUX COCAMHEHUM.

Xumuyeckuu sxcnepumenm:

KaueCTBEHHOE OINpEeNIEHUEe COJAEpKaHUsl KHUCIOpOJa B BO3AyXe, IMOJydyeHue, coOupaHue,
pacrmo3HaBaHME€ W H3YYCHHE CBOMCTB KHCJIOpOAa, HAOMIOACHHE B3aUMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HHMKHOBEHHUS U MpEKpalleHus ropeHus (moxkapa), O3HAKOMJIEHHE C
o0Opa3amMu OKCHIOB M OMHMCAHUE X CBOWCTB, MONy4YCHHUE, COOMpaHUE, PACTIO3HABAHNE U U3YUCHUE
CBOMCTB BojOpona (ropeHue), B3aumojeicTBue Bopopoaa ¢ okcuaom wmeau (II) (Bo3moxkHO



WCIIOJIb30BAaHUE BHUCOMATEPHAIOB), HAOMIOACHHE OOpPAa3I[OB BEHIECTB KOJIUYECTBOM | MOJb,
WCCIIeIOBaHUEe OCOOEHHOCTEM  pacTBOPEHHUS BEHIECTB C  Pa3lIUYHOW  PaCTBOPHUMOCTEHIO,
IIPUTOTOBIIEHUE pPAacCTBOPOB C OIPEACIEHHON MAacCOBOM JOJNE€M pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICCTBHME BOABI C MeTaUlaMH (HaTpHeM U KalblueM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), MCCIEI0BaHUE OO0pPA30B HEOPraHMYECKUX BEIIECTB pa3JIUYHbBIX KJIIACCOB,
HAOIOICHNE W3MEHEHHUs OKpPacKd HHIUKATOPOB B PACTBOpPAX KHCIOT M IIEIOYEH, H3ydYeHHE
B3auMmozeiicTeus okcuaa menu (II) ¢ pacTBopom CepHOM KUCIOTHI, KUCIOT C META/NIaMH, PEAKIIHi
HEWTpaIu3aluy, NOJy4YeHHEe HEPACTBOPUMBIX OCHOBaHMI, BHITECHEHHE OJJHOTO METajulia APYTHM U3
pacTBopa COJIM, pEIIEHUWE OKCIEPUMEHTAIBHBIX 3adad 1o Teme «BaxkHeime Kiaccel
HEOPraHUYECKUX COCTUHEHUIN».

3. Ilepuonuyeckuii 3akoH u Ilepuoguyeckass cucremMa xummu4yeckux iemenros /. WU.
MenaeaeeBa. CTpoeHre aTOMOB. XUMUYECKast CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHI

[TepBbic MOMBITKYA KIACCH(PHUKAIUN XUMUYCCKUX IIEMEHTOB. [IOHATHE O TpyIax CXOIHBIX
AJIEMEHTOB (ILIEJOYHBIE U IIEIOYHO3EMEIbHBIE METAJUIbI, TaJIOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI M THIPOKCHUIBI.

Ilepuognueckuii 3akoH. [lepruoauueckas cucrema xumuyeckux aemeHToB . M. Menaeneesa.
Kopotkonepuoanas u anmuHHONIEproAHast popmbl [leproandeckolt cHCTEMBI XUMUYECKUX 3JIEMEHTOB
. U. Menneneesa. Ilepuogel u rpymnmsl. OU3nyecKuii CMBICT MOPSAAKOBOIO HOMEpPA, HOMEPOB
MepHO/a U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siaep. M3otonbl. DnekrpoHbl. CTpoeHUE 3IEKTPOHHBIX
00oouek atomMoB nepBbix 20 xumudeckux 3meMeHnToB [lepuognueckoit cuctemsl 1. . Menpaeneena.
XapakTepucTUKa XUMHUYECKOT0 3JeMEHTa Mo ero mnoyoxeHutro B Ilepumommueckoit cucreme Jl.
N. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMs paJuyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METAIMYECKUX M
HEMETAJNINYECKUX CBOMCTB IO IPyNIaM U NEPUOIaM.

3nauenue [lepunoanueckoro 3akoHa u [lepuonnueckoil cucTeMbl XMMUUECKUX 3JEMEHTOB ISl
pa3BuTHs Hayku U nipakTuku. [. . MeHneneeB — y4€HbIN U rpakIaHUH.

Xumuyeckas cBsi3b. KoBaneHTHas (MONsipHas ¥ HEMOJSPHAS) CBSI3b. DNEKTPOOTPULIATEIHLHOCTh
XUMHUYECKHX 3JIeMeHTOB. MloHHas CBA3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. [Ipoleccrl okucnenus u
BoccTaHOBNEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuyeckuu sxcnepumenm:

u3yueHue o0pas3loB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJICHCTBIE TUAPOKCHIA LINHKA C
pacTBOpaMM KUCIOT U IIEJ0Yel, IPOBEAECHUE ONBITOB, MWIUTIOCTPUPYIOIIHUX TPUMEPHI OKUCITUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUH (TOpEeHNE, peaKIMK Pa3I0KEeHUsI, COSTUHEHUS).

Mescnpeomemuule cea3u

Peanu3zanus MeXIpeIMETHBIX CBA3EH IPU N3yYEHUN XUMHH B 8 KJIacCE OCYILIECTBISETCS Yepe3
WCIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHA, TaK W TOHSATHH, SBISIOMINAXCS
CUCTEMHBIMU JIJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHBIM (DaKT, THUMOTE3a, TEOPHsl, 3aKOH, aHAJM3,
CUHTE3, KJlJacCU(UKaLUs, TEPUOAUYHOCTD, HAOII0IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHHUE,
MO/I€JIb, SIBJICHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHUJ, H30TOIbI,
PaaMoaKTUBHOCTh, MOJIEKYIIA, SJEKTPUUECKUI 3apsi]l, BELIECTBO, TENO0, 00bEM, arperaTHoe COCTOSTHUE
BEIIIECTBA, ra3, pU3nUecKre BeIMYUHBI, €IUMHUIIBI U3MEPEHHUS, KOCMOC, TUIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: Gporocuntes, apixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpPaAIbl, TOPHbIE MOPO/bI, MOJIE3HbIE HCKOMAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
1. BemecTBO M XMMHYecKasi peaKIusi



[Iepnonnueckuit 3akoH. [lepnonnueckas cucrema xuMuueckux anemenTos /. 1. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUYECKUX JJIEMEHTOB IEPBBIX TPEX
MEPUO/IOB, KalWs, KajblUsl U UX COEJAWHEHUH B COOTBETCTBUM C TOJOKEHHEM OJJIEMEHTOB B
Ileproanueckoil CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABl XMMHYECKOM CBA3M. TUIBI KpPUCTANIMYECKUX PEHIETOK,
3aBHCHMOCTB CBOMCTB BEILECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKH U BUJA XUMUYECKOH CBSI3H.

Knaccudukarus 1 HOMEHKIIaTypa HEOPTaHUIECKHUX BEIIECTB. XMMHYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCSI K Pa3IUYHBIM KJIaccaM HEOPraHMYECKUX COEAVHEHHMH, TEHETHYeCKas CBS3b
HEOpPraHUYECKHUX BEIIECTB.

Knaccugpukanuss XMMUYECKUX peaKLUUd MO pa3iMyHbIM MpHU3HaKaM (M0 YUCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKLIMU BEIIECTB, [0 TEIJIOBOMY AP (PEKTy, IO U3MEHEHUIO CTEIEHEH OKUCIIEHUS
XMMHUYECKHUX 3JIEMEHTOB, 10 00paTUMOCTH, MO YYACTHUIO KaTalu3aTopa). DK30- U S3HIO0TEPMUYECKHE
peakLnu, TEpPMOXUMHUYECKHE YPABHEHMUSL.

[Tonsatne o ckopoctu xumuueckod peakuuu. IloHsaTHe 00 0OpaTMMBIX M HEOOPaTHMBIX
XUMHUYECKUX peakuusx. [IoHATHE 0 TOMOTEHHBIX U reTepOreHHbIX peakuusax. [lonsTue o karanuse.
[Tonsate 0 xumMu4eckoM paBHoBecuu. DaKTOPBI, BIUAIOIIME HA CKOPOCTh XUMUYECKON PEAKIUHN U
MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKIUM, AIEKTPOHHBIM OalaHC  OKUCIMTENbHO-
BOCCTAHOBHUTENbHOW peakuuu. CocCTaBlI€HHE YPAaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ MCIIOIb30BaHUEM METO/Ia AIEKTPOHHOTo OanaHca.

Teopusi >MEKTPOIUTUYECKON UCCOIMALNUA. ODJICKTPOIUTHI W HEIEKTPONUTHL. KaThoHBI,
aHUOHBI. MeXaHU3M AMCCOLMALMK BEILECTB C Pa3JIM4YHBIMU BHJAMU XMMHUYECKOU CBs3u. CreneHb
muccoranui. CHIbHBIE U CITa0bIe 3JIEKTPOIIHUTHI.

Peakiun noHHOro oOMeHa. YCioBMs NPOTEKaHHWs peakUuil MOHHOrO OOMeHa, IMOJIHBIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHUs peakuuid. CBOMCTBa KUCJIOT, OCHOBaHMM M COJIEH B CBETE
HpeACTaBICHUH 00 AEKTPOTUTHUECKON qucconnanun. KauecTBeHHble peakiuy Ha HoHbL. [loHsTHE
0 THJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJENIIMU KPUCTAININYECKUX PEIIETOK HEOPTaHNYECKUX BEIIECTB — METANIOB
¥ HEMeTaJuIoB (TpaduTa 1 aiMasa), CJI0KHBIX BELIECTB (XJIOpUAA HATPHSI), UCCIIEIOBAHUE 3aBUCUMO-
CTH CKOPOCTH XMMHUECKOHN peakluu OT BO3AEHCTBUS pa3IMUHbIX (aKTOPOB, UCCIETOBAHHUE IJIEKTPO-
IPOBOJHOCTH PACTBOPOB BELIECTB, MpOLECCa AUCCOLUALMM KUCIIOT, IeJI04Yei U cosielt (BO3MOXKHO
HCIOJIb30BaHUE BU/IE0 MATEPHAJIOB), IPOBEIECHUE ONBITOB, IUTIOCTPUPYIOLUIUX MPU3HAKU MPOTEKa-
HUSI peakuii MOHHOTo oOMeHa (0Opa3oBaHME OCaJIKa, BbIIEIEHUE I'a3a, 00pa30BaHUeE BO/IbI), ONBITOB,
WUTIOCTPUPYIOLINX IPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKuil (FOpeHUe, peaKuu pas-
JIOKEHUs1, COEJUHEHNS ), pacllO3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO0 KAaUE€CTBEHHBIX pe-
aKUM{ Ha MOHBI, PELLIEHUE SKCIIEPUMEHTAIbHbIX 3a/1a4.

2. HemeTa/nabl M UX COCIMHEHUS

OO61as xapakrepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTENEHU
okucneHus. CTpoeHue U pU3NUECKUEe CBOMCTBA MPOCTHIX BELIECTB — FAJIOTEHOB. XMMUYECKHE CBOM-
CTBa Ha [IpUMeEpE XJI0opa (B3aUMOJICHCTBUE C METaJNIaMU, HEMETaJlJIaMH, 111eJ104amMu ). XJI0pOBOIOPOA.
CosnsiHast KHCII0Ta, XUMUYECKHE CBOIMCTBA, ITOJIy4YE€HUE, IPUMEHEHHE. J{elicTBHE XJI0pa U XJI0OPOBOIO-
pOZa Ha OpraHu3M 4YesioBeKa. BaxkHeme XJI0puapl U UX HaXOKIEHUE B IIPUPOJIE.

O61uas xapaktepuctuka 351eMeHToB VIA-rpymnmnbsl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTep-
HbI€ cTeneHu okuciaeHus. CTpoeHue u pU3nuecKue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPO/IA U CEPBI.
AnoTponHbIe MOIU(DHUKAIIMN KUCIOPOIa M CEPhl. XUMHYECKHUE CBOWCTBA cepbl. CEpOBOIOPO, CTPO-
eHue, (pu3ndecKre 1 XuMuueckue cBoicTBa. OKCU/IbI Cepbl Kak MPECTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnas kuciora, Gpu3nueckue U XuMUYecKue CBOMCTBa (00IIMe KaK MpeACTaBUTENS Kilacca KUCIOT
u cneuuduyeckre). XMMUUYECKHE peaKkIiy, JeKaIlle B OCHOBE MPOMBILUIEHHOTO crioco0a moiyye-
HUA CEpHOM KUCHOTHIL. [IpuMeHnenne cepHOi KUCnOoThl. COMM CepHOM KHUCIOTHI, KAYECTBEHHAs peak-
s Ha cynbdar-uoH. Haxoxaenue cepbl u €€ COeUHEHH B MpHpoae. XUMHUUECKOE 3arps3HeHHE



OKpY>KaromIel Cpebl COSAMHEHUSIME Cepbl (KHUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/1yXa U BOJOEMOB),
CMOCOOBI €ro MpeI0TBpaIEeHHS.

OO0mast xapakTepucTuka 351eMeHTOB VA-rpymibsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTep-
HBIE CTETNIEHN OKUCIIEHUS. A30T, paclpoCTpaHeHHUE B IpUpPOAe, pu3nyeckue 1 XUMHYEeCKHUEe CBOICTRA.
Kpyrosopot azorta B npupoae. AMMHAaK, ero (pu3nyecKkrue U XUMHYECKUE CBOMCTBA, MOTyYCHHE U
npuMeHeHue. Cosin aMMOHUS, UX pU3nUYecKre 1 XUMHUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peaxmys Ha MOHBI aMMOHUS. A30THasI KUCIIOTa, € MmoyrydeHue, GU3nIecKue 1 XUMUIECKUEe CBOMCTBA
(oOmue Kak MpeacTaBUTENs Kilacca KUCIOT U cnienududeckue). Mcrnonp3oBaHle HUTPATOB U CONel
aMMOHWUSI B KQUeCTBE MUHEPAILHBIX yI00peHui. XMMUYEeCKOe 3arps3HEHUE OKPYKAIOIIEeH CPEeIbI CO-
€IMHEHUSIMU a30Ta (KUCIOTHBIE J0XK/IH, 3arps3HEHNE BO3/lyXa, MOUBHI U BO10EMOB). Docdop, asmio-
TponHble Moaudukammuu Gocdopa, Gusnueckue u xumudeckue cpoiictea. Oxeua dochopa (V) u
¢dochopHas kucnora, pu3MUEcKUe U XMMUYECKHE CBOMCTBA, nostyueHue. Mcnonb3oBanue pocdaron
B Ka4eCTBE MHUHEPAILHBIX YI00PCHHI.

O61ras xapakTepucTuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTep-
HBIE CTETICHHU OKUCIICHUS. YTIEpPO/I, AITIOTPOITHBIE MOTU(PHUKAINH, PACTIPOCTPAHEHHE B IPUPOJE, PH-
3UYecKHre U XMMHUYeckue cBoicTBa. Ancopouus. Kpyrosopor yrineposaa B npupoje. OKCuabl yrie-
pona, ux Gu3NIecKre U XUMHYECKHE CBOMCTBA, /IEHCTBHE HA KUBBIC OPTaHU3MBI, ITOJTy4YEHHE U TIPH-
MEHEeHHe. DKOJIOTHUECKUe MpobIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriaepona (IV), runoresa rmobansHOro
MOTEIUICHUS KIIMMaTa, TApHUKOBEIHN 3 (eKT. YToNbHAs KUCIIOTa U €€ CONU, X (PU3NYECKHe U XUMH-
YyecKHe CBOICTBa, oJdy4YeHne U npuMeHeHne. KauecTBeHHas peakiys Ha kapOoHaT-uoHbl. Vcnoms-
30BaHKE KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIIIICHHOCTH M CEIBCKOM XO3SICTBE.

[TepBoHauyabHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX yriepona (Mme-
TaH, 3TaH, STUJICH, alleTHJICH, YTaHOJI, ININIEPUH, YKCyCHas Kuciorta). [IpupogHple HCTOYHHUKY yTJIe-
BOJIOPOJIOB (YTOJib, MPUPOIHBIN Ta3, HePTh), MPOAYKTHI X MepepadoTku (OEH3UH), UX POJIb B OBITY
Y IPOMBINIIEHHOCTH. [IoHSATHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX: KUPaAX, OENKax, yriieBoiax —
U UX POJIM B XKM3HM YeloBeka. MaTepraabHOE €IMHCTBO OPraHNYECKUX U HEOPraHWYECKUX COEIH-
HEHMIA.

KpemHuii, ero ¢pusndeckne 1 XMMUYECKHE CBOWCTBA, MOJyyeHHe U npuMeHeHne. CoeTuHeHns
KpemHHus B ipupoze. Oo6mme npenctasiaeHust 00 okcune kpemuus (IV) u kpemaneoit kucnore. Cu-
JIMKAaThl, UX MCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTU. BaxkHele cTpouTeabHbIe MaTepHaIbl:
KepaMuKa, CTEKII0, IIEMEHT, OCTOH, keie300eToH. [IpobaemMbl 6€30MacHOTO UCIOJL30BAHUS CTPOU-
TEJIbHBIX MAaTE€pUaIOB B TIOBCEAHEBHOM KHU3HH.

Xumuueckuii IKCnepumenn:

u3yueHne 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COISIHOM KUCIIOTHI, TPOBEACHUE Kaye-
CTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIIOIEHUE MTPU3HAKOB UX MPOTEKAHHS, OIIBITHI, OTPaKalo-
mye GU3NYecKrue 1 XMMUYECKHe CBOMCTBA rallor€HOB U MX CO€AMHEHUH (BO3MOXKHO MCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), 03HAKOMJICHHE ¢ 00pa3liaMu XJIOPUAO0B (TAIOTEHUIOB), 03HAKOMIICHHUE C 00pa3-
LIaMH cepbl U e€ COeMHEHUS MU (BO3MOKHO MCIOJIb30BaHKUE BUEOMATEpUaioB), HAOIIOACHUE TIPO-
1ecca O0yrJIMBaHMs caxapa 1mo/1 ISHCTBIEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yYSHHE XUMHU-
YEeCKUX CBOMCTB pa30aBI€HHON CEPHOM KHUCIOTHI, IPOBEICHUE KaUeCTBEHHOMN peakiuu Ha Cyabdat-
WOH W HAONIOJICHHUE MPHU3HAKa €€ MPOTEKaHus, 03HAKOMJICHHE ¢ (PU3NIYECKUMHU CBOWCTBAMH a30Ta,
¢dochopa n ux coenrHeHUH (BO3MOKHO UCIOIB30BAHNE BUIEOMATEPHAIoB), 00pa3liaMu a30THBIX U
dochopHBIX ynoOpeHui, moaydeHne, coOMpaHue, pacrlo3HaBaHUe W M3y4YCHHE CBOICTB aMMHUAaKa,
MIPOBE/ICHNE KAaYeCTBEHHBIX PEAKIMii Ha MOH aMMOHHS U (pocdaT-uoH W M3ydeHUe MPU3HAKOB MX
MIPOTEKaHUs, B3aMMOACHCTBIE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIbIO (BO3MOXKHO UCIIOIb-
30BaHME BUIEOMATEPHUAJIOB), U3YUCHUE MO/IEICH KPUCTAITMYSCKUX PEIIETOK amMasa, rpadurta, Qy-
JepeHa, 03HAKOMJICHHE C IPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIIEM
M yCTPOMCTBOM MPOTHBOTa3a, MOIy4YeHUE, COOMpaHue, pacrlio3HaBaHHE W U3yYEHHE CBOICTB yrie-
KHCJIOT0 Ta3a, MpoBeIeHNe KaueCTBEHHBIX peakluili Ha KapOOHAT U CUIIMKAT-UOHbI U U3YYEHUE MPH-
3HAaKOB HMX IPOTEKaHHs, O3HAKOMIICHHE C MPOAYKIHEH CHIIMKATHOW MPOMBIIIICHHOCTH, PEIICHHE
HKCHEPUMEHTAIbHBIX 337134 110 TeMe «BaxxHelie HeMeTambl U UX COSAUHEHUS.

3. MeTa/JILI M UX COeTMHEHU ST



OO0m1as XxapakTepUCTHKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHHUH X TOJIOKEHUS B
[lepuoanueckoii cucremMe xumuueckux 3nemeHToB . . MenaeneeBa u ctpoenus atomoB. Ctpoe-
HUE METauIoB. MeTayuinueckas CBsI3b M METAJUTMYECKasl KPUCTAJUTHUECKas peléTka. DIeKTPOXUMHU-
YecKul psij HanmpshkeHUH MeTamioB. dusnueckue U XUMUYECKUE CBOMCTBA MeTaiuioB. O01mue cro-
COOBI TIOTy4YeHHUsSI MeTaJIOB. [IOHATHE O KOPPO3UU METAJJIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTalb, YyTyH, QIOPATIOMUHUIN, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIII-
JICHHOCTH.

[[{enounble MeTalUIbl: TOJIOKEHUE B Ilepuogmueckoil cucreMe XMMHUYECKHX 3JI€eMEHTOB /.
W. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXACHUE B TIpupoje. Puznueckue u XuMUIECKUe CBOM-
cTBa (Ha mpumepe HaTpusl U Kanusi). OKCUIBI U TUAPOKCUIBI HaTpus U Kanus. [IpuMmenenue menou-
HBIX METAJIJIOB M KX COCAMHECHUM.

[[{enouHO3eMenbHBIE METAJIBI MarHui U KajlbLUUW: mojiokeHue B Ilepuonnueckoi cucreme
xuMHuueckux 3iemMeHToB Jl. . MenzaeneeBa, CTpoeHUE UX aTOMOB, HaX0XAEHUE B pupojie. Pusu-
YeCKUe U XUMUYECKHE CBOWCTBA MarHus M Kanblus. BaxkHele coeTnHeHus Kanblus (OKCHUI, TH-
poxcu, conu). KECTKoCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS!.

Amomunui: nonoxxenue B [lepuonnueckoii cucreMe xumuueckux 3nemeHToB . . Menaene-
€Ba, CTPOCHHME aTOMa, HaxOoXJeHue B npupojae. Pundyeckne U XUMUYECKHE CBOMCTBA aTFOMUHUS.
AMdoTepHbIe CBONCTBA OKCH/IA U TUPOKCUA ATFOMUHUS.

Kene3o: nonoxenue B [lepuoguueckoit cucteMe xumuueckux 3semeHToB /. 1. Menaeneena,
CTPOEHHE aTOMa, HaXOXJeHue B nmpupoae. Pusnueckue U XMMUYECKUE CBOMCTBA kemne3a. OKCUbl,
ruznpokcubl 1 conu xenesa (I1) u xxenesa (I1I), ux cocras, cBoiicTBa U nmosy4yeHue.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMi METAJUIOB M CIUIABOB, UX (PU3NYCCKHUMH CBOWCTBAMU, M3yUCHUE
PE3yNbTaTOB KOPPO3HHM METAIOB (BO3MOXHO HCIOJIB30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEMH
B3aUMOJICHCTBUS OKCHIA KaJbIIKs U HATPHS C BOJIOM (BO3MOKHO UCTIOIB30BaHNUE BUICOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB >KECTKOM BOBI, MPOIIECcCa TOPEHUS JKeJie3a B KUCIOPOo/1e (BO3MOXKHO UCTIONb-
30BaHUE BUICOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMM HA MOHBI: MarHus,
KanbIusl, aMOMUHUS, IHKa, xene3a (I1) u xenesa (I1I), meau (I1), Habnronenue u onucanue mpo-
1IECCOB OKpAIIMBAHUS MJIAMEHH MOHAMU HATPUS, Kallus U KaJIbIUs (BO3MOXKHO MCIIOJIb30BAaHUE BU-
JleoOMaTepualnoB), UccleqoBaHue amM(pOTEPHBIX CBOWCTB THUAPOKCHAA ATIOMUHUS M THIPOKCH]IA
[IMHKA, pelIeHNe IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe « BakHelre MeTalljibl U UX COCTUHECHHUS.

4. XuMust 4 OKpykamias cpeaa

BemectBa 1 maTepuainbl B TOBCEAHEBHOM JKM3HU YelIOBEeKa. be3onacHoe MCmosib30BaHUE Be-
IIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBasi MOMOIIIb IPU XUMHUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHNUE OKpYyKarolel cpepl (peaesibHas JOMyCTUMAast KOHIICHTPAIIHUs Be-
miects, nanee — [1/1K). Pons XxuMuu B pemieHI# SKOI0THUYECKUX TpooOIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTepuasioB (CTEKIIO, CIIIIaBbl METAJIIOB, MTOJTUMEPHBIE MAaTEPHAIIBI).

Mesrcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPU U3YYEHUH XUMUU B 9 KJlacce OCYIECTBIISETCA Yepe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSATUHN, SBIISIONIUXCSI CUCTEM-
HBIMU JJI OTAEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0me ecTecTBEHHO-HAy4YHbIC TIOHSTHS: HAyYHBIN (PaKT, TUIOTE3a, 3aKOH, TCOpHUS, aHAJIH3,
CUHTE3, Kiaccuukanus, MepruoIuIHOCTh, HAOII0ICeHHEe, YKCIIEPUMEHT, MOJICITUPOBAHUE, H3MEpe-
HUE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHSI, MATCPUAIIHI.

®dusnka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIbI, PAIHOAKTHB-
HOCTb, MOJIEKYJIa, JIEKTPUUECKHI 3apsif, MPOBOIHHUKH, MOJIYIPOBOAHUKH, AUIIEKTPUKH, (POTOAIE-
MEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPH-
CTaJUTMYeCKasl peliéTka, CIuiaBbl, (PU3NYECKUE BEIHMUMHBI, €IUHUIIBI H3MEPEHUs, KOCMUYECKOe MPOo-
CTPaHCTBO, IJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, qpixanue, ouocdepa, IKoCUCTEMa, MUHEPAIIbHBIE YI0OPEHUS, MUKPO-
3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIICCTRA.



['eorpadus: armocdepa, rumpocdepa, MUHEpAIbI, TOPHBIE TTOPOJBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOIJIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUsS TIPOI'PAMMBLI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHMS MPOrpaMMbl OCHOBHOI'O 0O0IIero oOpa3oBaHUs AOCTHUTa-
IOTCSl B X0JIe OOYYEHUSI XUMHUH B €AMHCTBE YU€OHON M BOCIIUTATEIHHON NEATEILHOCTH B COOTBET-
CTBMM C TPATULMOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIEHHO-
CTSIMH, IPUHATHIMH B OOIIIECTBE MPAaBUJIAMU ¥ HOPMaMHU ITOBEICHUS U CIIOCOOCTBYIOT IpoIieccam ca-
MOTIO3HaHMS, CAMOPA3BUTHUS U COLMATM3ALNN 00yYarOIUXCS.

JIn4uHOCTHBIE Pe3yNabTaThl OTPaXKAlT FOTOBHOCTh O0YYarOIIMXCS PYKOBOJCTBOBATbCS CHCTE-
MO MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M pacIIMpeHHe OMbITa JESITEIbHOCTH Ha €€ OCHOBE, B
TOM YHCJIE€ B YaCTHU:

1) naTPHOTHYECKOr0 BOCIIUTAHHUA:

LIEHHOCTHOTO OTHOUIEHMSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY
HaclleINt0, TOHUMAaHUs 3HAYeHHUSI XUMHUECKOM HayKH B )KM3HU COBPEMEHHOI'0 00IIECTBA, CIIOCOOHO-
CTH BJIAJETh JOCTOBEPHON MH(OPMAILMEN O MEePeIOBbIX JOCTHKEHUAX U OTKPBITUSIX MUPOBOI U OTe-
YEeCTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUSAX 00 yCTpoiicTBe MUpa U 00LIECTBA;

2) rpaKIaHCKOT0 BOCIINTAHMSA:

NpPECTaBICHUS O COLUAIBHBIX HOPMaX M MPaBUIAX MEXIMYHOCTHBIX OTHOIIEHUH B KOJUIEK-
THBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOU, Y4EOHOUCCIIEIOBATEIHCKOMH,
TBOPYECKOH M JPYrux BUJAX AEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpPA3HOM COBMECTHOM AEATEIbHO-
CTH IIPH BBHITIOJTHEHUH YIEOHBIX, TO3HABATEIBHBIX 33/1a4, BEIMIOJTHEHUH XUMHUUECKUX SKCIIEPUMEHTOB,
CO3/IaHMM Y4YEOHBIX NMPOEKTOB, CTPEMJIEHUS K B3aMMOIOHUMAHMIO M B3aMMOIIOMOIIM B Mpoliecce
3TON y4yeOHOM N1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEIECHUE U MOCTYIKH CBOUX TOBapH-
11l C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHMA:

MHUPOBO33pEHUYECKHE MPECTABICHUS O BEILIECTBE U XMMUYECKON PEaKLIMU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOLINE OCHOBY JUIsl HOHUMAaHHUS CyITHOCTH Hay4-
HOW KapTUHBI MUPA, MPEICTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUs MPUPOIbI, B3aUMO-
CBA35IX YEJIOBEKA C IPUPOHOM CPEIOH, O POJIM XMMUU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEW;

[I03HaBaTeJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MT0JIyY€HUE HOBBIX 3HAHUH 10 XUMUH, HEOOXO/TH-
MblI€ 17151 00BSICHEHHUS HAOII0JaeMBbIX IIPOLIECCOB U SIBICHUN, TO3HABATENIbHOMN, MHPOPMAILIMOHHON U
YUTATENILCKOM KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CaMOCTOSATENILHOM pabOThI ¢ yUeOHBIMU TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOM, TOCTYIMHBIMH TEXHUUYECKUMHU CPEICTBAMU MH(OPMALIMOHHBIX TEXHOJO-
TUii;

MHTEpEC K 00YUYCHHUIO ¥ TIO3HAHUIO, TF0003HATEITLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM000-
Pa30BaHUIO, IPOCKTHON U UCCIIE0BATENILCKOM AEATENbHOCTH, K OCO3HAHHOMY BbIOOpY HaIpaBlleH-
HOCTH U YPOBHsI 00y4YEeHH B ajbHENILIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbA:

OCO3HaHHUE [IEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 3/10POBbIO, YCTAHOBKU Ha
3J10pOBBII 00pa3 JKU3HU, 0OCO3HAHHE TOCIECTBUIA 1 HENPUATHE BPEIHBIX MPUBBIYEK (YOTpeOIeHus
QJIKOTOJISI, HAPKOTUKOB, KYPEHUSs), HEOOXOTUMOCTH COOIIOJICHHSI TIPaBUII O€30MacHOCTH NpH 00pa-
LIEHUH ¢ XMMUYECKUMHU BEUIECTBAMHU B OBITY U PEAJIbHOM JKU3HH;

5) Tpy10BOr0 BOCHIUTAHUA:

MHTEpEC K MPaKTUUECKOMY H3YYEHHMIO MpOoQeccuil n TpyAa pa3iuyHOrO pojia, YBAKEHHUE K
TPYAy W pe3yJbTaTaM TPYIAOBOH JIEATENbHOCTH, B TOM UUCJIE HA OCHOBE IIPUMEHEHUS NPEAMETHBIX
3HAHUU M0 XUMUHU, OCO3HAHHBIN BBIOOP MHIMBUYaJIbHOU TPAEKTOPUH IPOAOIKEHHS 00pa30oBaHUsl ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHO-
CTeH, yCHenTHOW MpoPECCUOHAIBHON ACSITEIIBHOCTH M PA3BUTHUSI HEOOXOIUMBIX YMEHUMN, TOTOBHOCTD
a/IalITUPOBATHCS B MPO(ECCHOHANBHOM cpee;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:



HKOJIOTMYECKH 1I€TIECO00pa3HOE OTHOLIEHHE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJe, Oc-
HOBE €€ CYIIECTBOBaHMS, IOHUMaHNUE [IEHHOCTH 3/I0POBOro M 0e30macHoro oOpasa >KU3HHU, OTBET-
CTBEHHOE OTHOIICHUE K COOCTBEHHOMY (DPM3NYECKOMY U MICUXUIECKOMY 3I0POBBIO, OCO3HAHUE IICH-
HOCTH COOJIIO/IEHUsI paBMiI 0€30aCHOT0 MOBEJCHUS NPH paboTe ¢ BELIECTBAMH, a TAK)KE B CUTYya-
LUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJIydaeMble IPU U3YYEHUU XUMUHM, JUIS PEeleHHs 3a/ad,
CBSI3aHHBIX C OKPYKAIOLIEH IPUPOJHOM CPEAOH, IS MOBBIIEHUS YPOBHS 3KOJIOTHYECKOU KYJIbTYpHI,
OCO3HaHMA INI00ATBHOTO XapaKTepa 3KOJOIMYECKHX MPoOJIeM M IyTed MX pelIeHus NOCPeICTBOM
METOJIOB XMMUH, HKOJIOTMYECKOTO MBIIIJICHHUS, YMEHHSI PYKOBOACTBOBATHCSA UM B IIO3HABATENIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX Pe3y/IbTaTOB BBIJICIAIOT 3HAUUMBbIE JU1s1 POPMHUPOBAHUS MUPOBO3-
3peHHs OOIICHAYYHbIC MOHATHUS (3aKOH, TEOPHs, IPUHLIUI, TUTIOTE3a, (PaKT, CUCTEMa, IPOIIEeCC, IKC-
MIEPUMEHT U JPYTOE.), KOTOPbIE UCHOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeMeTax U Mo3-
BOJISIFOT HA OCHOBE 3HAHH M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEJIOCTHON HAyYHOU
KapTHHE MUpA, U YHUBEpcajbHble yueOHbIe JeicTBUS (II03HABATENIbHbIE, KOMMYHUKATUBHBIE, pery-
JSITUBHBIE), KOTOPBIE 00ECTIeYMBAIOT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIIFHOMY TUIAHUPOBA-
HUIO M OCYILECTBICHUIO Y4eOHO! AeATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBHS

ba3oBble JJornyeckue 1eMcTBHUA:

YMEHMSI UCTI0Ib30BaTh MPUEMBI JIOTMUECKOIO MBIIIJIEHUS TP OCBOEHUH 3HAHUM: PaCKpbIBATh
CMBICJI XUMUYECKUX MOHATUH (BBIIENATh UX XapaKTEePHbIC IPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C
JPYTUMHU TTOHATHSMH ), UCTIOJIB30BATh MOHATHS JIs1 OOBSICHEHUS OT/ACIBHBIX (DaKTOB U SIBJICHUH, BbI-
OupaTh OCHOBAHHUS M KPUTEPHH JJIS KIIACCU(PUKAIIMYA XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIHA,
yCTaHABIMBATh NPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXy 00bEKTAMH U3YUEHHUS], CTPOUTH JIOTHUECKHE
paccyxJeHus (MHIyKTUBHBIE, 1eJyKTUBHBIE, TI0 aHAJIOTHH), 1eJIaTh BBIBO/bI U 3aKJIIOUYEHUS;

YMEHHE IPUMEHATH B MPOLIECCE MO3HAHUS NOHATUSA (MIPEAMETHbBIE U METAIIPEIMETHBIE), CUM-
BOJIMYECKUE (3HAKOBBIE) MOJIEINU, UCIOIb3yEeMble B XUMHHU, PEe0oOPa30BbIBATh MIMPOKO MPUMEHSIE-
MbI€ B XUMUHU MOJEJbHBIE MPEICTABICHUS — XUMUYECKUI 3HAaK (CUMBOJI 3J€MEHTA), XMMHUUYECKas
(dopMmysa ¥ ypaBHEHUE XUMUYECKOM peakiuy — [IPU peIlieHNH y4eOHO-TI03HaBaTEeNIbHBIX 3a1a4, C y4é-
TOM 3TUX MOJIENIbHBIX PEICTaBICHUN BBISBIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKHU U3Y-
YaeMbIX 00BEKTOB — XMMUYECKHUX BELIECTB M XUMUYECKUX PEAKIUH, BBIABIATH OOLIME 3aKOHOMEP-
HOCTH, IPUYUHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEYUS B U3YUAaEMBbIX IIPOLIECCAX U SBICHUSIX.

ba3zoBrble uccienoBarebckue 1eHCTBHUS:

YMEHHE UCIOJIb30BaTh IOCTaBIEHHbIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS, A TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (YOPMUPOBAHMSI THIIOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXK-
JICHUH;

npruoOpeTeHNe OIbITa M0 IIAHUPOBAHUIO, OPTaHU3AIMH U MIPOBEACHUIO YUEHUUYECKUX JKCIIe-
PUMEHTOB, YMEHHUE Ha0JI01aTh 3a XOJ0M MpoIiecca, CaMOCTOATENbHO MPOTHO3UPOBATh €T0 PE3Ylb-
TaT, (POpMyIHPOBaTh 00OOIIEHUS U BBIBOBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEA0BAHMS,
COCTaBJIATh OTYET O MPOJIETaHHON padoTe.

Paborta ¢ unpopmanmeii:

YMEHHE BBIOMPATh, aHAJIM3UPOBATh U MUHTEPIPETUPOBATH MHPOPMALUIO PA3IUYHBIX BUAOB U
(dhopM npezcTaBieHus, MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISpHAS JIUTEpaTypa Xu-
MHYECKOTO COJIepKaHMsl, CIIPaBOYHbIE IOCOOMsI, pecypchl IHTepHeTa), KpUTUUECKU OLIEHUBATh IPO-
TUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAILINIO;

YMEHHUE IPUMEHSTh pa3IMYHbIe METO/IbI U 3alIPOCHI IIPH MOMCKe U 0TOOpe MH(OPMALIUH U CO-
OTBETCTBYIOUIUX JIAHHBIX, HEOOXOIMMBIX ISl BBITIOJIHEHHSI y4EOHBIX U [T03HABATENIbHBIX 3a7a4 OIpe-
NenEHHOTo THIA, IpUOoOpEeTeHNe OmNbITa B 00JIACTH MCIOJIb30BAaHUS MH(OPMAIIMOHHO-KOMMYHHKA-
TUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3JINYHBIX IOUCKOBBIX CH-



CTE€M, CaMOCTOSITETIHHO BBIOMPATh ONTUMAIIbHYIO (hOpMY TIpEACTaBICHUS HH(POPMALIUHN U HILUTIOCTPH-
pOBaTh pelaeMbIe 3a7a41 HECTIOKHBIMH CXeMaMHU, THarpaMMaMu, IpyruMu hopMaMu rpa@ Ky U UX
KOMOHHALUSIMU,

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh B MpoIlecce yueOHON U UCCIeI0BaTEIbCKOM e TeNb-
HOCTH MH()OPMAIIHIO O BIUSHUH MTPOMBIIIICHHOCTH, CEJIbCKOTO X03HCTBA M TPAHCTIOPTA HAa COCTOSI-
HUE OKPY’KAIOIIEH NPUPOJIHON CPEIbI.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

yYMEHHUsI 3a7]aBaTh BOMPOCHI (B X0/ JUANOTa U (WJIH) TUCKYCCHH) MO CYIIECTBY 00CYyKaaeMon
TeMbI, (POPMYJIUPOBATH CBOU IPEIOKEHHSI OTHOCUTEIBHO BBIMOIHEHUS MTPEATIOKEHHOM 3a/1auH;

YMEHUS MPEACTABIATH MOJYyUYECHHbBIE PE3yJIbTaThl O3HABATEIBHOMN IEATEIbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; AeJIaTh IPE3CHTALINIO PE3YIbTATOB BHIMOIHEHUS XUMUYECKOTO AKCIIEPUMEHTA
(1abopaTopHOTro OMBITa, TA00PATOPHON PAOOTHI IO UCCIIETOBAaHUIO CBONCTB BELIECTB, y4€OHOTO MPO-
€KTa);

YMEHHsI yueOHOT0 COTPYAHHUECTBA CO CBEPCTHUKAMU B COBMECTHOM MTO3HABATENLHOM U UCCIIe-
JIOBATEIbCKOM 1€ATEIbHOCTH MPY PELLICHUU BO3HUKAIOLIUX MTPO0JIeM Ha OCHOBE yuéTa OOIIMX UHTE-
PECOB U COTTIaCOBaHMsI O3UITHH (00CYKIeHMs, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBbD», KOOPIUHA-
IIUS] COBMECTHBIX JCWCTBUH, OTpe/Ie]ICHnEe KPUTEPHUEB O OI[CHKE KaueCTBA BHITIOJTHEHHOW PabOThI U
Apyrue).

PeryasiTuBHble yHUBepPcaJbHbIe YUeOHbIE 1eCTBHS:

YMEHHUE CaMOCTOSTENIbHO ONPEAEIITh LN AESTENbHOCTH, IIIaHUPOBATh, OCYILIECTBIIATh, KOH-
TPOJIMPOBATH U IPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BBIOMpATh Hanboee 3¢-
(heKTHUBHBIE CTIOCOOBI pellIeHUs YUeOHBIX U TO3HABATENbHBIX 33/1a4, CAMOCTOSITEILHO COCTABIATh HIIN
KOPPEKTUPOBATh MPEJIOKEHHBIN AJITOPUTM JIEHCTBUM IPY BBIIIOJIHEHUH 3a1aHUM ¢ y4ETOM ITOJIyde-
HUSl HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHIX, OLIEHUBATh COOTBETCTBHE
MIOJIYUEHHOT'0 pe3yjbTaTa 3asiBJICHHOM I€JIM, YMEHHUE HUCII0JIb30BAaTh U aHAJIU3UPOBATH KOHTEKCTHI,
MpeAJiaraéMbl€ B yCIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B coctaBe mpeIMeTHBIX pe3yIbTaToOB MO0 OCBOSHUIO 0053aTE€ILHOTO CO/IePKAHUS, YCTAHOBIICH-
HOTO JIaHHOW (peepaibHON paboueii MporpaMMoid, BEICTISIOT: OCBOCHHBIC O00YYarONIMMHUCS HAYY-
HbIC 3HAHUS, YMEHUS U CIOCOOBI IeUCTBUH, cienuduueckue g IpeaMeTHOW 00macTu « XUMUs»,
BU/IbI IEATEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALlH, TPEoOpa30BaHUIO U MIPU-
MEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOyuyenus B 8 kiacce nmpeaMeTHbIE pe3ylbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUECKHUX MOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, MPO-
CTO€ BEIIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCH-
TeJIbHAsl AaTOMHAs! M MOJIEKYJIsIpHasi Macca, KOJIMYeCTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast
JIOJISI XUMHUUYECKOTO AJIEMEHTA B COSAMHEHUH, MOJISIPHBINA 00bEM, OKCHUJI, KUCIIOTa, OCHOBAHUE, COJIb,
AMEKTPOOTPHUIIATETLHOCTh, CTEIEHb OKUCIICHHS, XMMHUECKasl peaklus, KiIacCU(PUKAIUSI PeaKIIHii:
peaKIMK COCTMHEHUSI, PEAKIINH PA3JIOKEHHUs, PEAKIIUK 3aMEIIECHUs, PEaKIIui 0OMEHa, 9K30- U IH/0-
TEPMHUUYECKUE PEAKIINH, TETITOBOM 3(PPEKT peakiiu, siApo aTomMa, SIEKTPOHHBIH ClIoif aTOMa, aTOMHas
opOuTab, paIlyCc aToMa, XUMUYECKas CBSI3b, TOJIIPHAsI U HETOJISIPHAsl KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, MOH, KATHOH, AaHHOH, PACTBOP, MacCOBasl 10JIs BEIIECTBA (ITPOLICHTHASI KOHIIEHTpPAIIHs) B pac-
TBOpE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUA U MPUMEHSTh 3TU MOHATUS MPHU
OINMCAaHMU BELIECTB U UX IPEBPALCHU;

HCIIOJIH30BaTh XUMHYECKYI0 CUMBOJIMKY JIJIsi COCTaBIIeHUsI ()OPMYJI BEIIECTB M YPaBHEHUN XUMUYE-
CKHUX pEaKLHUi;



OTIPEJIENIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHh OKUCIICHUS dJIe-
MEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAIUICKHOCTD BEILIECTB K ONMPEACNEHHOMY KIIACCy COSIMHE-
HUM 1o Gopmysam, BUJ XUMUYECKON CBSI3U (KOBaJICHTHAs! U MOHHAs1) B HEOPraHUYECKUX COEAMHE-
HUSX;

packpsiBaTh cMbIch [lepuoanueckoro 3akona J[. . MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAHHME TI€-
PUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MOJ0KeHUs B leproanyeckoit
CUCTEME, 3aKOHOB COXPAHEHHUSI MACChI BELLIECTB, IOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO yue-
HUs, 3aKOHa ABOTaipo;

OIHCHIBATh U XapaKTepu30BaTh TAOIMUHYI0 popMmy [leproauueckoil CUCTEMBbI XUMUYECKUX IEMEH-
TOB: pa3inyaTh MOHATHS «TJaBHas moarpynna (A-rpymnmna)» u «mobouyHas noarpynna (b-rpymma)y,
MaJible ¥ OOJIBIIINE MTEPUO/IBI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE NMEIOTCs B Tabnmie «lleprommye-
CKasl cuctemMa xumudeckux snemeHToB J[. V1. MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPO-
€HHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps siipa, 001lee YHUCio AIEKTPOHOB U pacipee-
JICHHE WX TI0 SJIEKTPOHHBIM CIIOSIM);

KI1acCU(UITUPOBATh XUMHUECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMUIECKHE Peakuu (110
YHCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3P heEKTY);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUUYECKHE CBOWCTBA BELIECTB PAa3JIMYHBIX KIIACCOB, MOJ-
TBEpXkJasi ONMCAHUE IPUMEPAMH MOJIEKYJISPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEaK-
LU

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa, BO3ZMOMXHOCTH
MPOTEKaHNsl XMMUUECKUX MPEBPAIIECHNU B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JOJI0 XUMHU-
YEeCKOTo JIeMEHTa 1Mo (OopMyJie COeIUHEHHsI, MAaCCOBYIO JIOJIO BEIIECTBA B PAcTBOPE, MPOBOJIUTH
pacy€Thl 10 YPABHEHUIO XMMUYECKON peaKuu;

MIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHHE,
0000111eHIe, CUCTEMATH3AIUI0, KIACCU(PUKAIUIO, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3EH —
JUISL U3yYEHUS] CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIU, ECTECTBEHHO-HAyYHbIE METO bl TTO3HAHUS
— HaOJI0ZIeHNEe, U3MEPEHIE, MOICTUPOBAHNE, SKCTIEPUMEHT (PEalIbHbIN U MBICIICHHBIH);

clIeIoBaTh IpaBWJIaM IOJb30BAaHUS XUMHUYECKOW MOCYH0H U J1abopaTOpHBIM OOOpYyIOBaHUEM, a
TaKXKe MpaBUiiaM OOpaIlleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBITIOJIHEHUIO Ja-
O0paTOPHBIX XMMHUUECKHX OIBITOB O MOJIYYEHUIO U COOMPAaHUIO ra3000pa3HbIX BEIECTB (BOAOpOIa
Y KUCJIOPOJa), IPUTOTOBJICHHUIO PACTBOPOB C OMPEeIEHHON MacCOBO A0JeH pacTBOPEHHOTO Belle-
CTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB ILIEJI0-
Yell U KUCTIOT C IOMOIIbIO HHIUKATOPOB (JIakKMYyC, peHOIPTalIenH, METUIIOPAHK U JPyTHE).

K xoHIy o0y4eHus B 9 kJiacce mpeJMeTHbIE pe3ysbTaThl Ha Ga30BOM YpPOBHE JIOJDKHBI OTpa)aTb
c(OPMHPOBAHHOCTH Y O0yUAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, BAJEHTHOCTbH, JJIEKTPOOTPULIATEIBHOCTD,
CTENeHb OKUCIIEHUS, XUMUYECKasl peaKiys, XUMUUECKas CBs3b, TEIIOBON 3(peKT peakunu, MoJb,
MOJISIPHBIA 00BEM, paCTBOP, SJIEKTPOIUTHI, HEIJIEKTPOIHUTHI, SJCKTPOIUTHUYECKAS TUCCOLUAIIHS, Pe-
aKIMM HOHHOTO 0OMEeHa, KaTalau3aTop, XMMUUECKOe paBHOBECHE, 0OpaTUMbIe U HEOOpaTUMbIE peak-
LIUH, OKMCIIUTEIbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUHN, OKHCINUTEb, BOCCTAHOBUTENb, OKHCIEHUE U BOC-
CTaHOBJICHHE, AJJIOTPOINHUS, aMPOTEPHOCTh, XUMHUUECKAsl CBA3b (KOBaJEHTHAs, HIOHHAs, METaJlJIN4e-
CKasl), KpUCTAJUIMYECKAsl PEIIETKA, KOPPO3Us METAJIJIOB, CILJIaBbl, CKOPOCTh XMMHUYECKON pEaKIMH,
npeaesbHo gomycrumast konnenTpanus 111K Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHM U MPUMEHATH 3TU NOHATUS IIPU
ONMCAaHUY BEUIECTB U UX MPEBPALLECHNN;

UCIOJIb30BAaTh XMMUYECKYIO CUMBOJIUKY JJISl COCTaBJIEHUS ()OPMYJI BEIIECTB U YPAaBHEHUN XUMHYE-
CKHMX pEaKIIHUii;

ONPEIENATh BAJICHTHOCTb U CTEIICHb OKUCICHUS XUMUYECKHUX DJIEMEHTOB B COCIMHEHHUAX pa3ilny-
HOT'0 COCTaBa, MPUHAJJIEKHOCTD BEIIECTB K OIPeIeIEHHOMY KIIACCy COETUHEHUI 1o (hopMyam, BI]L



XMMHUYECKOH CBSI3U (KOBAJICHTHAsI, MOHHAs, METAJNINYECKas) B HEOPIraHUYECKUX COETMHEHUSX, 3apsij
MOHA M0 XUMHUYECKOH (opmysie, XapaKTep cpeiibl B BOJHBIX paCTBOPaX HEOPTraHMUECKHUX COEIHHE-
HUW, TUII KPUCTAJUIMYECKON PEIETKN KOHKPETHOIO BEILIECTBA;

packpeiBaTh cMbich [lepuoguueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €r0 OHUMa-
HUE: OITMCHIBATh U XapaKTepU30BaTh Ta0IN4HYI0 hopmy [leproanyeckoil CHCTEMbI XUMHUYECKUX dJIe-
MEHTOB: pa3NuyaTh MOHITHUS «rJIaBHas moiarpynmna (A-rpynma)» u «mobounas mnoarpynma (b-
TpYIINa)», Majible U OOJIbIIHE TIEPHOBI, COOTHOCUTH 0003HAUEHHSI, KOTOPhIE UMEIOTCS B TIEPHOANYE-
CKOI1 TabnuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHUECKUX JIEMEHTOB (COCTaB
U 3apsj siapa, 00IIee YUCIIO 3JIEKTPOHOB U PACTIPEAEIEHUE UX 10 3JIEKTPOHHBIM CII0SIM), OOBACHATH
o0mIre 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B Mpeaenax MallbIX
MEPUOOB U TJIABHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

KIIaCCU(PUIIUPOBATH XUMHUUECKHE dJIEMEHTBI, HEOPTraHUYECKUE BEIECTBA, XUMUUYECKUE PEaKIuu (TI0
YHCITy U COCTAaBY yYacTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIIOBOMY AP PEKTY, 10 M3MEHEHHUIO CTe-
MeHEeH OKUCIEHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CreU(PUUECKHE XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOXK-
HBIX BEIIECTB, OJITBEPKIAasi OMMCAaHUE TPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBET-
CTBYIOIIMX XUMUYECKUX PEAKIUII;

COCTABJISITh YPABHEHHUSI SJIEKTPOJIUTUYECKOU JUCCOLMAIIMMN KUCIIOT, IIEJI0UEH U COJIeH, TOJIHBIE U CO-
KpaméHHble ypaBHEHHS PEakIiii HOHHOro 0OMeHa, YpaBHEHUS PEeaKIni, OATBEPIKIAIOIINX CYIIle-
CTBOBAHME F€HETUYECKOM CBS3U MEX/Y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl MOCPEICTBOM COCTAaBJICHUS
ANEKTPOHHOTO OallaHca TUX PEaKIIUi;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH ITPOTEKAHUS XU-
MUYECKHX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSAX;

BBIYHCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJII0 XMUMHU-
YEeCKOro 3JIeMeHTa Mo ¢GopMylie COeIUHEHHsI, MACCOBYIO JIOIIO BELIECTBA B PacTBOpE, MPOBOAUTH
pacuéThl 0 ypaBHEHUIO XUMUUYECKOM peakinu;

coOroAaTh MpaBuia MOIb30BAHUS XUMHUECKON MOCYI0N U TabOpaTOpHBIM 000pYAOBaHUEM, a TAKIKE
IpaBuia 0OpallleHus ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLMSAMH I10 BBIMOJIHEHUIO J1JabopaTop-
HBIX XUMHUYECKHX OMBITOB MO MOJTYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U yTIie-
KHCJIOTO Ta3a);

MIPOBOJIUTH PEAKIINH, OATBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHbIX BEUIECTB: PACIIO3HABATH
OTIBITHBIM TTyTEM XJIOpU-, OpOMHUI-, HOAHI-, KapOOoHaT-, pocdar-, CHIHKaT-, CyabhaT-, THIPOKCHI-
HOHBI, KATUOHBl AMMOHHUS U MOHBI M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIKME B BOJHBIX PACTBOPAX
HEOpPraHUYECKUX BEILECTB;

MIPUMEHATh OCHOBHBIE ONEPALIMH MBICIUTEIbHON IEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
0000111eHIE, CUCTEMATH3ALUIO, BBISIBICHUE NPUYUHHO-CIEJICTBEHHBIX CBSI3€H — NI M3y4YeHUs
CBOICTB BEIIECTB M XUMHUYECKUX PEAKI[NI, ECTECTBEHHO-HAYYHbIE METO bl TO3HAHMSI — HAOIIOACHHE,
M3MEpEHUE, MOICTMPOBAHNE, SKCIIEPUMEHT (peasIbHbIN U MBICIIEHHBIH).

TEMATHYECKOE IINTAHUPOBAHHME

8 KVIACC
Ne | HaummeHoBaHue pa3zenoB U TeM KoangecTBo yacoB DnexTpoHHbIE (LIUPPOBHIE)
/T MPOTPaMMBbI Bcero | Konu- | Ilpak- | oOpa3oBarenbHbIE peCypChl
TpOJb- | THYeE-
HbIE CKHue
pa- pa-

OOTEI OOTEI

Pa3znen 1. HepBOHa‘laJIbele XUMHUYECCKHC TTIOHATUSA




1.1

Hroro no pazgeny

XHUMHS — BakHas 00J1acTh ecTe- bubmuoreka [JOK
CTBO3HAHMSI M IPAKTHYECKOM J1esI- https://m.edsoo.ru/7t41837¢c
TEJBHOCTHU YeJI0BEKa
1.2 BemectBa n xuMHuueckue peak- 15 1 bu6nuoreka [JOK
02078 https://m.edsoo.ru/7f41837¢
20

Pa3znen 2. BaxxHelimue npeacraBuTen

HECOPraHu4e€CKMUX BEUIECCTB

2.1

6

Utoro no pazneny

Boznyx. Kucnopon. [Tonsarue 06 but6mmoreka [JOK

OKCHJIaX https://m.edsoo.ru/7t41837¢c
22 Bonopoa.Ilonsitue o kucnorax u 8 1 bu6mmoreka [{OK

COTISIX https://m.edsoo.ru/7f41837¢
2.3 Bopa. PactBopsr. [Tonsitie 06 oc- 5 1 1 bubmuoreka [IOK

HOBaHUSX https://m.edsoo.ru/7t41837¢c
24 | OcHoBHBbie KiacCHI HeopraHuye- 1 1 1 bubnuorexa [IOK

CKHX COCTMHCHUI https://m.edsoo.ru/7t41837c

30

Paznen 3. llepuoanueckuii 3axon u [lepuoguyeckas cucreMa xumuieckux iementon /1. U.
MenneneeBa. CTpoeHue aToMoOB. XUMH4YeCKasi CBSA3b. OKMCJINTEIBLHO-BOCCTAHOBUTEIbHbIE

o/

IIPOrPaMMBI

Bcero

Kon-
TPOJIb-
HBIC
paboThI

[Ipak-
THYE-
CKHE
pa-
0OTBI

peakuuu
3.1 [Tepuoanueckuii 3axoH u Ilepuo- 7 bubnuoreka [IOK
IUYECKasi CUCTEMA XUMUAYECKUX https://m.edsoo.ru/7t41837¢c
anemeHToB 1. . Meneneena.
Crtpoenue atoma
3.2 Xumunueckas cBsI3b. OKHCIIH- 8 1 bu6mmoreka [JOK
TEIbHO-BOCCTAHOBUTENIBHBIE pe- https://m.edsoo.ru/7f41837¢
AKIIHH
Hroro mo pazneny 15 bubmmoreka [JOK
https://m.edsoo.ru/7t41837¢c
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7t41837c
OBILEE KOJIMYECTBO YACOBTIO | ©8 4 5
[TPOT'PAMME
9 KJIACC
Ne | HammeHnoBaHHE pa3ielioB U TEM KonudecTBo yacoB DnekTpoHHbIE (ITU(POBLIE)

00pa3oBaTeNbHbIE PECYPCHI



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

Pasznea 1. BemecTBO 1 XUMHYECKHE peaKIUun

11 [ToBTOpEeHue u yriyOneHue 3Ha- 5 bu6nuoreka [JOK
HUI OCHOBHBIX pa3/ieioB Kypca 8 https://m.edsoo.ru/7f41a636
KJjlacca
1.2 1 Ocuosusre 3aKOHOMEPHOCTHU XH- 4 bubmuoreka [JOK
MUYECKUX peaKuil https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOJIUTHYECKAS JUCCOIUA- 8 bu6mmoreka [JOK
s, XUMHUYECKHUEe PEaKIiH B https://m.edsoo.ru/7f41a636
pacTBopax
Utoro no pazneny 17
Pa3nes 2. HemeTasibl M X coeIMHEHUS
2.1 OO0mas xapakTepucTUKa XUMU- 4 bubmuoreka [IOK
YecKux dieMeHToB VIIA- https://m.edsoo.ru/7t41a636
rpynisl. ["anoressr
2.2 OO0mas xapakTepucTUKa XUMU- 6 bu6nuoreka [JOK
YECKUX 3JIEMEHTOB VIA-rpymisbl. https://m.edsoo.ru/7f41a636
Cepa u e€ coeqMHEHHS
2.3 OO6m1ast xapakTepucTHKa XUMH- 7 bubmuoreka [JOK
YECKUX AJIEMEHTOB V A-TpYIIIIbI. https://m.edsoo.ru/7f41a636
A3or, hochop 1 UX COeTUHEHUS
24 OO1mas xapakTepucTUKa XUMHU- 8 bubnmoreka [JOK
YeCKUX 3J1eMeHTOB [V A-rpynmsl. https://m.edsoo.ru/7f41a636
Yraepoa u KpEMHHUN U UX COEIIU-
HEHUS
Utoro no pazneny 25
Pa3nes 3. MeTajiibl U X COeIUHEHUS
3.1 OO6miue cBoiicTBa METAINIOB 4 bubmmoreka [JOK
https://m.edsoo.ru/7t41a636
3.2 Baxxueiinine MeTalIbl U UX CO- 16 bu6mmoreka [JOK
eMHEHUS https://m.edsoo.ru/7t41a636
Utoro no pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BenectBa 1 maTepuabl B )KU3HU 3 bubmuoreka [JOK
YeJIoBeKa https://m.edsoo.ru/7t41a636
Hroro no paspeny 3
3

PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/7t41a636



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

OBIIEE KOJIMYECTBO YACOB 68 4 7
[10 TTPOTPAMME
MMOYPOYHOE IIJIAHUPOBAHHUE
8 KVIACC
Ne Tema ypoxka KosmyecTBo yacos Harta | OnexTpoHHbIE LU(POBBIE
n/n Bcero | Kon- | Ilpak- | u3y- | oOpa3oBaTelIbHbIE PECYPCHI
TPOJb- | THYE- | 4Ye-
HbIC | CKUE | HHUA
pa- pa-
00TbI | OOTHI
1 [Ipenmer xumuu. Ponp xu- 1 bub6mmoreka [IOK
MHH B )KU3HH YETIOBEKA. https://m.edsoo.ru/ff0d210c
Tena u Bemecrsa
2 [TonsTHE 0 MeTOIaX MO3Ha- 1 bu6muoteka [{IOK
HUS B XUMHH https://m.edsoo.ru/ff0d227e
3 [IpakTnueckast padora Ne 1 1 bubnmnorexa [JOK
«IIpaBwma paboThI B 1a00- https://m.edsoo.ru/ff0d23dc
paropuu u mpuémsl o0pa-
IICHUS C Ta00PaATOPHBIM
00opyTOBaHUEM
4 YucThie BelecTBa U CMECH. 1 but6mmoreka [{OK
CrniocoOblI pa3eneHus cMme- https://m.edsoo.ru/ff0d26ca
cen
3 [TpakTrueckas pabora Ne 2 1 bubmuoreka [JOK
«Pa3nenenue cmeceii (Ha https://m.edsoo.ru/ff0d28c8
MpUMEpPe OYUCTKH MTOBApPEH-
HOM cosn)»
6 ATOMBI U MOJIEKYJIBI 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE DIICMEHTHI. 1 bub6mmoreka [IOK
3HaKu (CUMBOJIBI) XUMHUYE- https://m.edsoo.ru/ff0d2be8
CKHUX DJIEMEHTOB
8 [IpocTsle 1 CnOXKHBIE BElIe- 1 bu6muoteka [{IOK
CTBa https://m.edsoo.ru/ff0d2a6c
7 ATOMHO-MOJIEKYJIIPHOE 1 bubnmnorexa [JOK
y4YeHUE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA CO- 1 bubmuoreka [JOK
CTaBa BEIIECTB. XUMHYE- https://m.edsoo.ru/ff0d2eae
ckas popmyna. BaneHt-
HOCTH aTOMOB XHMHYCCKHUX
3JIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11

OTHOCUTENbHAA aTOMHAI
macca. OTHOCUTENbHAA MO-
JIEKYJISIpHAsi Macca

bubmmoreka [IOK
https://m.edsoo.ru/ff0d323c

12 MaccoBas 10719 XUMHYe- butmmoreka [{OK
CKOTO 2JIEMEHTa B COEAMHE- https://m.edsoo.ru/ff0d350c
HUU

13 KonnuecTBo BemecTna. bubnuorekxa [JOK
Mons. MonsipHast Mmacca https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUYECKHUE but6mmoreka [{OK
ABNICHUS. XMMHUYeCKasl pe- https://m.edsoo.ru/ff0d37fa
AKIIHS

15 [Ipu3Haku u ycioBus npo- bubnuorexa [JOK
TEeKaHUS XUMHYECKHX PeaK- https://m.edsoo.ru/ff0d3al6
0507

16 3aKOH COXpaHEHUsl MacChl bubmuoreka [JOK
BEIIECTB. XUMHYECKHE https://m.edsoo.ru/ff0d3b88
ypaBHEHUS

17| Burucnenns KOJINYECTBA, bu6mmoreka [{OK
Macchl BEIIECTBA 0 ypaB- https://m.edsoo.ru/ff0d5708
HEHUSM XUMUYECKUX peak-
ui

18 Knaccudukanus xummye- bubmnoreka [JOK
CKHX peakiui (coennHe- https://m.edsoo.ru/ff0d3{34
HUS, pa3NIOKEHUs, 3aMellle-

HUs, 0OMEHa)

191 M. B. Jlomonocos — yué- bubmmoreka [JOK
HBIH-YHITUKIIOIEIHCT. https://m.edsoo.ru/ff0d40c4
O00011eHEe 1 CUCTEMATH-
3alus 3HAHUH

20 Kontponbnas pabora Nel but6mmoreka [JOK
o Teme «BerecTBa u Xu- https://m.edsoo.ru/ff0d4290
MUYECKUE PEaKIIA)

21 Bo3nyx — cMech ra3os. bubnuorekxa [JOK
Cocras Bo3myxa. Kucnopon https://m.edsoo.ru/ff0d448e
— 3JIEMEHT W TIPOCTOE Be-
mectBo. O30H

22 DOU3NYECKUE U XUMUYECKUE but6mmoreka [JOK
CBOMCTBA KHCIIOpoJa (peak- https://m.edsoo.ru/ff0d4614
1MW OKUCJICHUS, TOPEHHE).

[TonsTre 06 okcumax

23

CriocoObI oTyyeHHst KHc-
J0poja B 1abopaTopun U

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

pOMBINIIIEHHOCTH. [Ipnme-
HEHHUE KHUCIIOpOoJa

24 | Temnosoit s et xummye- bu6mmoreka [IOK
CKOH peakIuu, IOHITHE O https://m.edsoo.ru/ff0d4790
TEPMOXHUMHYECKOM ypaBHE-
HUH, 9K30- U IHJIOTCpPMHUYC-
CKUX pEaKIUsIX
25 TomnuBo (HedTh, yroias u bu6mmorexa [IOK
MeTaH). 3arpsi3HeHHE BO3- https://m.edsoo.ru/ff0d4c4a
JyXa, COCOOBI €T0 MPeoT-
BpaIICHUS
26 [IpakTuueckas padora Ne 3 bubnmoreka [JOK
o teme «Ilonyuenue u co- https://m.edsoo.ru/ff0d4ae2
OupaHue KUCIOpoaa, U3y-
YCHHE €TI0 CBOMCTBY
27 Bonopon — snemeHT u bubnuoreka [JOK
npoctoe BemecTBo. Haxox- https://m.edsoo.ru/ff0d4dd0
JICHHE B MIPUPOJIC
28 Du3NYECKUE U XUMUYECKUE bubmuoreka [JOK
cBoiicTBa Bogopoaa. [lpu- https://m.edsoo.ru/ff0d4dd0
MEHEHHUE BOJIOpO/Ia
29 | MomsiTie 0 KUCITOTAX H CO- bu6mmorexa [IOK
JAX https://m.edsoo.ru/ff0d50d2
30 | Croco6mt MOJIy4EHUS BOJIO- bubnmorexa [JOK
poja B 1abopaTopun https://m.edsoo.ru/ff0d4dd0
31 [TpakTuueckas pabora Ne 4 bubmuoreka [JOK
o Teme «Ilomyuenue u co- https://m.edsoo.ru/ff0d4{42
OupaHue BoJOpo/Ia, U3yue-
HHE €r0 CBOMCTBY
32 Mossipablii 00bEM Ta30B. bubmuoreka [JOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
33 | Beruncrermus 00BEMa, KO- bu6mmorexa [IOK
JINYECTBA BEILECTBA ra3a 110 https://m.edsoo.ru/ff0d55a0
€r0 U3BECTHOMY KOJIMYe-
CTBY BEILIECTBA WU 00BEMY
34 | Brramcenns 06BEMOB ra- bubmuoreka [JOK
30B 10 YPaBHEHUIO PeaK- https://m.edsoo.ru/ff0d5708
IIUX Ha OCHOBE 3aKOHA 00b-
E€MHBIX OTHOIIICHUI ra30B
35

dusnyeckue ¥ XUMHYECKHE
CBOMCTBA BOJBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

36

CocraB ocuoBanuii. [1oHs-
THE 00 MHIMKATOpax

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

37 Boja xak pactBopuTes. bub6mmorexa [IOK
Haceimmennsie u HeHACHI- https://m.edsoo.ru/ff0d5b40
IIIEHHBIE pacTBOPHI. Macco-

Bas JI0JIsl BEIIECTBA B pac-
TBOpE

38 [IpakTnueckas padora Ne 5 bubnmnorexa [JOK
o teme «I[IpuroroBnenue https://m.edsoo.ru/ff0d5eba
pacTBOPOB C ONPEEIEHHON
MAacCOBOM J0JIei pacTBO-

PEHHOTO BEILLIECTBA»

39 KonTponbnas padota Ne2 bu6muoteka [{IOK
no teme «Kucnopon. Bomo- https://m.edsoo.ru/ff0d6342
poxn. Bona»

40 Oxcuapl: cocTaB, KIIaCCH- bubnuorexa [JOK
¢buKamys, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e

41 [Tonyuenne u xXumMmu4eckne bu6muoteka [{IOK
CBOICTBA KHCIOTHBIX, OC- https://m.edsoo.ru/ff0d664e
HOBHBIX ¥ aM(DOTEPHBIX OK-

CHJIOB

42 OcHOBaHUS: COCTaB, KJlac- bu6mmoreka [IOK
cuduKaus, HOMCHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuyenue u xXuMu4eCKue bub6mmorexa [IOK
CBOMCTBa OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocTaB, Kllaccu- bubnmorexa [JOK
¢buKamys, HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenne u xumMmu4eckne bu6muoteka [{IOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2

46 | Comn (cpennue): HOMEH- bubnuorexa [JOK
KJIaTypa, CIIocOObI TTOTyde- https://m.edsoo.ru/00ad9474
HHS, XUMHYECKHE CBOMCTBA

47 [IpakTuueckas padora Ne 6. bu6muoteka [{IOK
Pemienue skcrepuMeHTab- https://m.edsoo.ru/00ad9b7¢
HBIX 3a1a4 1o teMe «Oc-

HOBHBIE KJIaCChl HEOPTaHU-
YJeCKUX COEIUHEHUI

48 ['eneTnueckas CBsA3b MEXKIY bubnuorekxa [JOK
KJIacCaMU HEOPTaHUYECKHX https://m.edsoo.ru/00ad9a50
COETUHEHUH

49

O0001IeHE U CUCTEMATH-
3a1s 3HAaHUH

bu6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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50

KonrtponsHas pabora Ne3
o TeMme "OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
coequHEeHM"

bubmmoreka [IOK
https://m.edsoo.ru/00ad9¢la

51 [IepBble ONBITKY KJI1aCCH- bub6mmorexa [IOK
(buKaluu XUMHYECKUX dJie- https://m.edsoo.ru/00ad9ffa
MeHTOB. [loHsTHE O TpYII-
Max CXOJHBIX DJIEMEHTOB
52 [Tepronuueckuii 3aKOH U bu6nuorexa [JOK
[lepuonnyeckas cucrema https://m.edsoo.ru/00ada52c
XUMHUYECKUX 3NieMeHTOB /1.
N. Menneneesa
53 [Tepuonsl, rpynmsl, oj- bu6muoteka [{IOK
TPYIIIBI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB bubnuorexa [JOK
aTOMHBIX sijep. M3oTorbl https://m.edsoo.ru/00ada342
55 CrtpoeHue 37eKTPOHHBIX bubnmoreka [JOK
000J109€K aTOMOB DJIEMEH- https://m.edsoo.ru/00ada6bc
ToB Ilepuoanueckoii cu-
cremsl JI. 1. Menneneena
56 XapakTepucTUKa XuMHYe- bubmmoreka [JOK
CKOTO 3JIEMEHTA T10 €T0 I0- https://m.edsoo.ru/00ada824
noxxenuto B [lepuoanue-
ckoii cucreme /. . Men-
JieneeBa
7 | 3nauenue [Tepuonnueckoro bubnmnoreka [JOK
3aKOHa I pa3BUTHUS HAYKH https://m.edsoo.ru/00ada96e
u npaktuku. [. 1. Menne-
JieeB — Y4EHBIM, Megaror u
rpaxJIaHuH
58 DNEeKTPOOTPUIIATETLHOCTh bubnuorexa [JOK
aTOMOB XHMHYECKHX dJIe- https://m.edsoo.ru/00adaab8
MEHTOB
59 HMonnast xuMmudeckas CBS3b but6mmoreka [{JOK
https://m.edsoo.ru/00adac34
60 | Kopanenrhas HIOJISIPHASL XU- bubnmnorexa [JOK
MHUYECKAsI CBS3b https://m.edsoo.ru/00adaab8
61 | Kopanenrhas HEMOJISIPHAs bu6mmorexa [IOK
XUMUYECKast CBSI3b https://m.edsoo.ru/00adaab9
62

CreneHb OKHUCIICHUS

bubnuorexa [JOK
https://m.edsoo.ru/00adae28
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63 | OkucmurensHo-BOCCTaMHO- 1 bubnmnorexa [JOK
BHUTEIILHBIE PEAKITUN https://m.edsoo.ru/00adb076
64 OkucauTe I 1 BOCCTAaHOBH- 1 bubmmoreka [JOK
Teu https://m.edsoo.ru/00adb076
65 Kontponbnas padota No4 1 1 bubmuoreka [JOK
o Teme «CTpoeHne aToma. https://m.edsoo.ru/00adb486
XuMuyeckas CBSI3b»
66 PezepaHblit ypok. O600111e- ! bu6mmorexa [IOK
HUE W CUCTEMAaTH3AIlHs 3Ha- https://m.edsoo.ru/00adb33c
HUU
67 PesepBHEIit ypok. O6001Ie- 1 bubnuorexa [JOK
HHUE ¥ cUCTeMaTHh3alus 3Ha- https://m.edsoo.ru/00ad9cb2
HUH
68 PesepBubIil ypok. O6006111€e- 1 bubnuotexa [JOK
HUE ¥ CHUCTEMaTH3aIusl 3Ha- https://m.edsoo.ru/ff0d61c6
HHUH
OBILEE KOJIMYECTBO YA- 68 4 4
COB I1O ITPOI'PAMME
9 KJIACC
No Tema ypoka KonnuectBo yacoB Jarta | DnexktpoHHBIC IU(PPOBHIS
/T Bcero | Kon- | [Ipak- | u3y- | oOpa3oBaTelbHbIE PECYPCHI
TpPOJb- | THUE- | 4Ye-
HbIC | CKHE | HHA
pa- pa-
060TbI | OOTHI
1 [Tepuonuueckuii 3akoH. Ile- 1 bubnuorekxa [JOK
pHoAMYEcKast CUCTEMa XH- https://m.edsoo.ru/00adb59e
MHUYecKux saeMmeHToB Jl. M.
Menpeneena
2 3aKOHOMEPHOCTH B U3MEHE- 1 bubnuotexa [JOK
HUU CBOMCTB XUMHYECKHX https://m.edsoo.ru/00adb6b6
3JIEMEHTOB NIEPBBIX TPEX
MIEPHOIOB
3 Knaccudukanus u HoMeH- 1 bubnuorexa [JOK
KJIaTypa HEOPTaHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIECTB
4 Bunn XuMH4YeCKOU CBSI3HU U 1 but6mmoreka [JOK
TUIBI KPUCTAIIIMYECKUX pe- https://m.edsoo.ru/00adbac6
MIETOK
5 1 1

Kontponbrast pabota Nel
1o reme «IloBropenue u
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yriyOJieHre 3HaHUH OCHOB-
HBIX Pa3/IeoB Kypca 8
KJ1acca

6 Knaccudukamnms xummae- bu6nmoreka [IOK
CKUX PEaKLUi 1Mo paziny- https://m.edsoo.ru/00adbcb0
HBIM IIpU3HAKaM
7 ITonsATHE O CKOPOCTU XUMHU- bub6nnorexa [IOK
yeckoil peakuuu. [lonstue https://m.edsoo.ru/00adbe9a
0 TOMOT€HHBIX U TeTepo-
TCHHBIX PCAKITUIX
8 [lonsTHE O XMMHYECKOM bu6nmoreka [JOK
paBHOBecun. PaKTOPHI, https://m.edsoo.ru/00adc28c
BIIUSIOIIME HA CKOPOCTh XH-
MHYECKOU PEAKLMK U I10JI0-
KEHUE XMMHUYECKOTO paB-
HOBECHUS
9 OKHUCIUTEILHO-BOCCTAHO- bu6mmorexa [IOK
BUTEJIbHBIEC PEAKLIUU https://m.edsoo.ru/00adcade
10 Teopus sanexkTponuTuye- bubmuoreka [JOK
ckoil nuccormanu. Cuib- https://m.edsoo.ru/00adcd68
HBIC U CJTA0BIC ICKTPO-
JIUTBI
1 HNonHble ypaBHEHUS peak- bubmuoreka [JOK
045071 https://m.edsoo.ru/00add448
12 XUMHYECKHE CBONCTBA KHC- bu6nmoreka [JOK
JIOT ¥ OCHOBAHUH B CBETE https://m.edsoo.ru/00add5d8
MIPEACTABICHHUH 00 2JIeK-
TPOJUTUYECKON AUCCOLMA-
1007071
13 XHWMHUYECKHE CBOMCTBA CO- bubnuoreka [JOK
Jieil B CBETE MpeICTaBICHUM https://m.edsoo.ru/00add8b2
00 JIEKTPOIUTHIECKOU
JTACCOIHAITIT
14 [TonsiTue o ruzmponnse co- bu6nmorexa [IOK
nei https://m.edsoo.ru/00add9d4
15 O06001eHNe U CUCTEMATH- bubmuorexa [JOK
3aIus 3HAaHUH https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padorta Ne 1. bubmuoreka [JOK
«Permmenue sxcrepumMeH- https://m.edsoo.ru/00addbfa
TaJbHBIX 33J1a4
17

KonTponbnas padota Ne2
1o TeMe «JIEKTPOIUTHYE-

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO
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CKasl TUCCOIHAII. XUMH-
YECKHUE PEAKIMU B PaCTBO-
pax»

18 OO6mias xapakTeprucTHKa ra- bubmuorexa [JOK
JIOTEHOB. XUMUYECKUE https://m.edsoo.ru/00addfe2
CBOICTBA Ha IpUMepe
xJiopa
19 Xnoposogopona. CosnsHas bubanorexa [JOK
KHCJIOTa, XUMHUYECKHE https://m.edsoo.ru/00ade104
CBOMCTBA, IOJIy4EHUE, IPU-
MEHEHUEe
20 [IpakTnueckas padora Ne 2 bubmmoreka [IOK
o teme «Ilomyuenue coss- https://m.edsoo.ru/00ade348
HOM KHUCJIOTBI, U3yUYECHHE €€
CBOMCTB»
21| Byrancnenus o ypaBHe- bub6nuoreka [IOK
HUSIM XUMHYECKUX peak- https://m.edsoo.ru/00ade488
LU, €ClIu OJIH U3 pearcH-
TOB JaH B U30BITKE
22 OO6m1ast xapakTepucTUKa bubmuoreka [JOK
aneMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
23 AmotponHbsle MoupUKa- bubanorexa [JOK
uuu cepsl. Haxoxenue https://m.edsoo.ru/00ade64a
Cephl U €€ COeTMHEHUI B
npupoze. XuMHYeCcKue
CBOMCTBA CEpHI
24 CepoBo10poj1, CTpOEHHUE, bubmuorexa [JOK
¢busnueckrue 1 XUMUYECKHE https://m.edsoo.ru/00ade802
CBOMCTBA
25 Oxkcunpl cepol. CepHas Kuc- bubnmnorexa [JOK
n0T1a, pU3NYECKUE U XUMHU- https://m.edsoo.ru/00adea28
YecKHUe CBOWCTBA, IPUMEHE-
HUE
26 XUMHUYECKUE PeaKIuu, Je- bu6nmorexa [IOK
Kalye B OCHOBE ITPOMBIIII- https://m.edsoo.ru/00adec8a
JIEHHOTO crocoba nosy4e-
HUS CEPHOM KUCIIOTHI. XU-
MUYECKOE 3arpsi3HeHUe
OKpY>Karolleu cpebl Co-
€IMHEHUSIMU CEPbI
27

Brruncnenue maccoBoit
JIOJIM BBIXOJIa MPOAYKTa pe-
aKIUHU

bubnuorexka [JOK
https://m.edsoo.ru/00adec8a
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28

OO0mas xapakTepucTUKa
3JIEMEHTOB V A-Tpymniibl.
A30T, pacupoCTpaHEHUE B
npupoje, GpuznyecKkue u
XUMHYECKHE CBOMCTBA

bubmmoreka [IOK
https://m.edsoo.ru/00adeea6

29 AMMHUak, ero puznyecKkue u bu6muoteka [{IOK
XUMHUYECKHUE CBOMCTBA, MO- https://m.edsoo.ru/00adf004
JTydeHUE U MPUMCHCHHE

30 [TpakTrueckas padora Ne 3 bubmuoreka [JOK
no teme «llomydyenue am- https://m.edsoo.ru/00adf180
MHUaKa, U3y4eHHUE ero
CBOWCTBY

31 | Asornas KHCIIOTA, €€ Pu3n- butmmoreka [{OK
YECKUE i XUMHYECKHE https://m.edsoo.ru/00adf306
CBOICTBa

32 Hcnonb3oBaHre HUTPATOB bubmuoreka [JOK
Y CoJieli aMMOHUS B Kaye- https://m.edsoo.ru/00adf518
CTBE MUHEPAIBHBIX YI00-
peHuii. XuMHu4yeckoe 3a-

TPSA3HEHHUE OKPYKAOIICH
CpeIbl COSTMHEHUSIMU
azora

33 dochop. Okeun docdopa bubnmoreka [JOK
(V) u pochopnas kucnora, https://m.edsoo.ru/00adf68a
(buznyeCcCKre 1 XUMUYIECKUE
CBOICTBA, OJIy4YECHHE

34 | Ycnomssosanue tdbocdaros bubmmoreka [JOK
B Ka4eCTBE MHUHEPATBHBIX https://m.edsoo.ru/00adfc20
ynoOpeHuit. 3arps3HeHne
IPUPOTHOH cpenbl hocda-

TaMH

35 Yraepon, pacripocTpaHEeHUE bubnmoreka [JOK
B npupojie, GU3nIecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA

36 Oxcunsl yriaepona, ux ¢u- bubnuorexa [JOK
3UYECKUE U XUMHYECKUE https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJIOTHUECKUE
poOJIEMBI, CBSI3aHHBIC C
okcuzoM yriepona (IV)

37 | Vrompuas kucrora u eé bubnuorexa [JOK
conu https://m.edsoo.ru/00ae006¢

38

[IpakTnueckas padbora Ne 4
no teme "llonydeHue yrie-

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢
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Kucioro rasa. KayectseH-
Hasi peakiysi Ha KapOoHaT-
noH"

39 [TepBoHavanbHbBIE TOHATUS bubmuorexa [JOK
00 OpraHMYEeCcKuX Bellle- https://m.edsoo.ru/00ae054¢
CTBaX KaK O COETUHEHUSIX
yriaepoaa
40 Kpemuuii u ero coenvne- bubanorexa [JOK
HUs https://m.edsoo.ru/00ae080a
41 IIpakTnueckas padora Ne 5. bu6mmoreka [IOK
Pemenue sxciepuMeHTasb- https://m.edsoo.ru/00ae0bf2
HBIX 3aJ1a4 1o TeMe «Bax-
HEHIIMe HeMEeTaIJIbl U UX
COCIMHEHUS»
42 KonTponbnas padorta Ne3 bubnnorexa [JOK
1o reMe «BakHelinue He- https://m.edsoo.ru/00ae0e18
METaJUTbl U UX COCIMHE-
HUSD
43 OO01mmas xapakTepucTuKa bubnmorexa [JOK
XUMHUYECKUX IJIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTauioB. Merayummueckas
CBSI3b U METAJITUYECKast
KpUCTAJUIMYECKas PEIIETKA.
duznueckue cBOCTBa Me-
TaJIJIOB
44| Xummueckue cBoiicTsa Me- bu6mmorexa [IOK
TaJUIOB. DJIEKTPOXUMUYE- https://m.edsoo.ru/00ae1156
CKHI psiJl HAIPSDKEHUH Me-
TaJIoB
45 OO61mue cnocoObl moyye- bubnmoreka [JOK
HUs MeTaJI0B. CIIIaBbI. https://m.edsoo.ru/00ael156
Brprunciienus o ypaBHe-
HUSIM XUMHYECKUX peak-
LW, €CJI OJIUH U3 pearcH-
TOB COJEP>KUT MPUMECH
46 | Tonstue o KOppO3HuH Me- bubnuoreka [IOK
TaJIOB https://m.edsoo.ru/00ae1278
47 Illenoynbie MeTaIbI bu6nmoreka [JOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbI U TUIPOKCHUIBI bubnuoreka [JOK
HATpUs U Kaaus https://m.edsoo.ru/00ae14b2
49

[I{enouyHoO3eMeNBHBIC ME-
TaJUIBI — KAJIBIUHA 1 MarHuu

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

50

Baxkneiinie coeIMHEHUS
KabIIUI

bubmmoreka [IOK
https://m.edsoo.ru/00ael5e8

51 O6001IeHre u cucTeMaru-
3a1us 3HAHUI
52 JKécTkocTh BOIBI U CIIO- bubnuoreka [JOK
COOBI €€ yCTpaHEeHHUS https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padbora Ne 6 bu6muoteka [{IOK
o Teme "YKECTKOCTh BOJIBI https://m.edsoo.ru/00aelae8
Y METOJIbI €€ yCTpaHEHHs "
>4 AmomMyuHUH bu6nuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBONCTBA OK- bu6muoteka [{IOK
CHU/Ia U TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bub6mmorexa [IOK
https://m.edsoo.ru/00ae1d86
57 Okcunpl, TUIPOKCUIBI U bubnmnoreka [JOK
conu xene3a (I1) u sxenesza https://m.edsoo.ru/00ae35e6
(I11)
58 O0600611eHne U cUcTeMaTu-
3a1us 3HAaHUH
59 [TpaxkTuyeckas padota Ne 7. bu6mmoreka [IOK
Pemenue sxcriepuMeHTaNb- https://m.edsoo.ru/00ae3de8
HBIX 337124 10 TeMe «Bax-
HEWIIINe METaJUIbl U UX CO-
€MHEHU S
60 | Byrucnerus o ypaBHe- bubnmnorexa [JOK
HUSM XUMHUYECKHUX PeaK- https://m.edsoo.ru/00ae1750
LU, €CJIM OJJUH U3 PEarcH-
TOB J1aH B U30BITKE UIIU CO-
JEPKUT NpuMecH. Beruuc-
JICHUS] MacCOBOM 10NN BBI-
X0J1a MPOYKTa PeaKIiH
61 O600611eHne U cucTeMaTu-
3a1us 3HaHUM
62 KonTponbras padorta N4
o reme «Baxneilune me-
TaJUTbl U UX COCTMHCHUSDY
63

BemectBa u maTepuansl B
MOBCEIHEBHOH KU3HHU Ue-
JIOBEKa

but6mmoreka [JOK
https://m.edsoo.ru/00ae3{50
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64 | Xumnueckoe 3arpsi3HEHHUE 1 bubnmnorexa [JOK
OKPY KaloIen cpebl https://m.edsoo.ru/00ae4270
65 | o xumum B peLIeHnn ! bub6mmorexa [IOK
9KOJIOTMYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O600111e- 1 bubmuoreka [JOK
HUE U CUCTEMATHU3AIlUs 3Ha- https://m.edsoo.ru/00ae0d0a
HUUI
67 PezepaHblit ypok. O600111e- ! bu6mmorexa [IOK
HUE W CUCTEMAaTH3AIlHs 3Ha- https://m.edsoo.ru/00adb33c
305071
68 PesepsHsiii ypok. O60011e- 1 bu6mmoreka [IOK
HHUE ¥ cUCTeMaTHh3alus 3Ha- https://m.edsoo.ru/00ad9cb2
HUH
OBILEE KOJIMYECTBO YA- 68
COB I10 ITPOTPAMME

YUYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 VYEHUKA

1. Xumus. 8 knace/Pynsutuc [LE., ®enpaman @.1., AkunonepHoe odmiecTBo «3aarenbcTBo
«ITpoceemenner; 2021

2. Xumus. 9 knacce/Pymsutuc [LE., ®enpaman @.1., AkuronepHoe odriecTBo «31arenbcTBo
«ITpocsemenuey; 2022

METOAUYECKHUE MATEPUAJIbBI U1 YUUTEJIA
1.

H.U. I'abpycesa PaGouas tetpans Xumus 8. YueOHoe nmocobue ais 001eo0pa3oBaTenbHbIX Op-
rannzanui, 14-e uznanue, M.: [Ipocsemenue, 2020.

. H.W. T'abpycesa Pabouas terpaas Xumusa9. YuebHnoe mocodue mjst 001meodpa3oBaTeabHbIX Op-

ranuzauuii, 14-e uznanue, M.: [Ipocsemienue, 2020.

. AM. Pagenxuii TpeHUpOBOUYHBIE M POBEPOUHBIE padOTH. Xumus 8-9. YueOHoe

nocoOue a7t odieooOpazoBaTenbHbIX opranm3anuii. M.: [IpocBemenne, 2021.

AM. Paneukuii Jlunakrudeckue Marepuaiisl. Xumus 8-9. YueOHoe mocobue i o0mieodpa-
30BareNibHbIX opranuzanuid. M.: [Ipocsenienne, 2021.

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. https://lesson.edu.ru/04/08
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
resh.edu.ru

oge.sdamgia.ru
http://skiv.instrao.ru

SARRANE N



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://lesson.edu.ru/04/08
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://resh.edu.ru/
https://oge.sdamgia.ru/
http://skiv.instrao.ru/
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