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IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus COCTaBlIeHa HA OCHOBE TPEOOBAHUH K
pe3ylibTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHOW MpOrpaMMbl OCHOBHOI'O O0IIero oO0pa3oBaHusl, MPEACTaB-
nenHbix B ®I'OC 00O, a Taxke Ha ocHOBE deaepaibHON pabodeil mporpaMMbl BOCIIUTAHHS U C YIETOM KOH-
LENIUK TpenoJaBanus yuyeOHoro mpeamera «XuMus» B 00pazoBaTelbHBIX opranusanusx Poccuiickoii @ene-
panuu.

[IporpaMma o xumuu Ja€T NMpeCTaBICHUE O 1eNIsX, O0IIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U Pa3BU-
THS 00yYaroUUXCcs CPEeCTBaMU y4eOHOTO MpeAMEeTa, yCTaHABIMBAeT 00s3aTeNIbHOE MIPEIMETHOE COJIepKaHue,
IIpelyCMaTpUBAET PACIIPEAEICHUE €0 IO KJIaccaM U CTPYKTYpPUPOBAHME IO pa3JesiaM U TeMaM IIPOrpaMMBbl 10
XUMHH, ONPEIENAeT KOJIMYECTBEHHbIE U KaYECTBEHHbIE XAPAKTEPUCTUKHU COJEPIKAHUS, PEKOMEHIYEMYIO I0-
CJIEIOBATEILHOCTD U3YUYECHUS XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKU y4eO-
HOT'O IPOIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yUaroIuXcsl, ONpeIesieT BO3SMOKHOCTH MpeMeTa IS peaan3a-
UM TpeOOBaHMN K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOH MPOrpaMMbl Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTraraM OOy4YeHHMS XMMHHM Ha YPOBHE LieJed H3y4eHUs
IpeMeTa U OCHOBHBIX BUJIOB y4eOHO-TIO3HABATENbHOM ACSITENFHOCTA 00YYaIOIIErocst IO OCBOSHUIO Y4eOHOTO
coJiepKaHusl.

3HaHME XUMHH CIYXHUT OCHOBOW i1 (hOPMUPOBAHMSI MUPOBO33PEHUSI 00YUaIOILIErocs, €ro npeacTaBlie-
HUN O MaTepuaibHOM €IMHCTBE MUPA, BXXHYIO POJIb UTpatoT GopMHUpyeMble XUMHUEH NPEJICTaBICHUS O B3aU-
MOTIPEBpAIICHUAX IHEPTHH M 00 3BOJIOLMHU BEUIECTB B MPUPOJIE, O MYTSAX PEHICHHs TI00aNbHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, DHEPreTUUECKOM, MUIIEBOM M IKOJOTHYECKONW Oe30macHo-
CTH, IPOOJIEM 37PaBOOXPAHCHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pean3aluu BOZMOKHOCTEH A caMOpa3BUTHs U (POPMUPOBAHUS KYJIbTYPhl TUYHOCTH, €€
o0mieit 1 QyHKIIMOHATEHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHNE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEW OOYUYaAIOMIMXCS, HABBIKOB MX
CaMOCTOSITENIbHOM y4eOHOI AeSITeTbHOCTH, SKCIEPUMEHTANIbHBIX M HMCCIEI0BAaTENbCKUX YMEHUN, HE0O0XO0Iu-
MBIX KaK B [IOBCEIHEBHOM KU3HHU, TaK U B IPO(PECCHOHATBHOM NeSATEIbHOCTH;

3HaKOMHT CO CHEelM(UKON HAydHOTO MBIIIJICHHS, 3aKJIabIBA€T OCHOBBI I[EJIOCTHOTO B3IJIAAa HA €IUH-
CTBO IPHUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHMM €CTECTBEHHO-HAyYHOW TIpa-
MOTHOCTH O0y4aroIINXcs;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILLEHUS K €CTECTBEHHO-HAYYHbBIM 3HAaHUSAM, K IIPUPO/IE,
K 4eJIOBEKY, BHOCHT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUE 00YyJaOLINXCS.

JlaHHbIE HarnpaBiieHUs] B 00y4YeHUH XMMUU 00€CIeunBaOTCS CIIEU(PUKON cofiepKaHHusl yueOHOTro Ipe-
MeTa, KOTOPBI SBJISETCS NMEeAarornyeckd aJanTHPOBAaHHBIM OTpakKeHHMEM 0a30BOM HayKM XMMHMM Ha OMpere-
JIEHHOM JTarne e€ pa3BUTHUs.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTHUPOBAH Ha OCBOEHUE OOYUYaIOLIMMUCS
CUCTEMBI IIEpBOHAYAIbHBIX MOHATUI XMMHUHU, OCHOB HEOPraHMYECKONH XMMUU M HEKOTOPBIX OTJENbHBIX 3HAYU-
MBbIX TOHATHI OpPraHUYe€CKON XUMUH.

CrtpykTypa colepkaHusi MporpaMMbl IO XUMUU COPMUPOBAHA HAa OCHOBE CHCTEMHOTO MOAX0/a K e
n3ydueHn1o. CoJepkaHue CKIaIbIBAETCS U3 CUCTEMBI IIOHATUN O XUMUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBbI
MNOHATUH 0 XMMHYecKOW peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OpPraHM30BaHbI MO MPUHIUITY IMOCIEI0Ba-
TEIBHOTO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMHH;

— Y4YEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBIEHUHN 00 ANIEKTPOIUTHYECKON AUCCOIMAIIMH BEIIECTB B pACTBOPAX.

Teopernueckre 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYYEHHBIX U OCMBICICHHBIX (ak-
TOB, Pa3BUBAIOTCS MOCIIEA0BATEIBLHO OT OJHOTO YPOBHA K JIPYTOMY, BBIONHSS (YHKUUU OOBSICHEHHS U TPO-
THO3MPOBAHMUS CBOWMCTB, CTPOEHUS M BO3MOYKHOCTEH IMPAKTUYECKOI'O NMPUMEHEHHS U IOJIyUYEHHUS H3Yy4aeMbIX
BEILIECTB.



OcBoeHHe NporpaMMbl O XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOM COCTaB-
JSIOIIEH HAay4YHON KapTHHBI MUpPA B JIOTMKE €€ CUCTEMHOM NPUPOJIBI, LIEHHOCTHOIO OTHOILICHHUS K HAy4YHOMY
3HaHUIO U METOJaM MO3HaHUs B Hayke. M3ydeHue XuMuu NpoucxXoIuT ¢ IPUBJICUCHUEM 3HAHUM U3 paHee U3y-
YEHHBIX YU4eOHBIX MpeaMeToB: «OKpyKaromui Mupy, «buomorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaaccy.

[Ipyu n3yyeHun XUMHH IPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HayKH KaK 00JIacTH Co-
BPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKOM E€ATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJIBTYpHhl. 3aa4a yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMH CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEMU-
mux (GakToB, MOHITUN, 3aKOHOB U TEOPETUUYECKUX MOJIO0KEHHUH, JOCTYIMHBIX 0000UIEHUI MUPOBO33PEHUYECKOTO
Xapakrepa, A3blka HayKd, B MPUOOIIEHUN K HAYYHBIM METOJaM MO3HAHUS MPH U3YyYCHHH BEIIECTB U XUMHUUE-
CKUX peakuuid, B (OPMUPOBAHWU U PA3BUTHH II03HABATEIBHBIX YMEHHH M WX NPUMEHEHHH B Y4eOHO-
MO3HABATENIBHON M y4eOHO-HCCIIEeI0BATEIbCKON JAEATEIbHOCTH, OCBOCHUN MPaBUJI 0€30MacHOr0 oOpaIeHus ¢
BEILIECTBAMU B IIOBCEAHEBHOM KU3HU.

[Ipu u3ydyeHnr XMMUU Ha YPOBHE OCHOBHOT'O 001Iero o0pa3oBaHusl BaKHOE 3HaYCHHE PUOOpETH TaKue
LIEJIH, KaK:

— (popMupOBaHNE WMHTEIUIEKTYalbHO PAa3BHTOM JMYHOCTH, TOTOBOH K caM000Opa30BaHUIO, COTPYTHHYE-
CTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIICHUHN, CIIOCOOHOM aganTHPOBAThCs K OBICTPO MEHSIOLIUMCS YCIOBU-
SIM JKU3HU;

— HaNpaBJIEHHOCTh 00yUYEHHs Ha CHCTEMAaTHYEeCKOe MPpUOOIIeHne 00yJaroIMXCsl K CAMOCTOATEIBHOM 10-
3HABATENILHOW JIEATENFHOCTH, HAYYHBIM METOJIaM MO3HAHUs, (POPMUPYIOIIUM MOTHBAITUIO U Pa3BUTHE CIIOCO0-
HOCTEH K XMMUH;

— obecrieueHne ycIoBUil, CHOCOOCTBYIONIUX MPHOOPETEHUIO O0YUAIOLTUMUCS OMbITa Pa3HOOOPA3HOM Je-
SITEJIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETECHIINM ), UMEIOIIUX YHUBEP-
CaJIbHOE 3HAUYEHHUE JJIs PA3IMYHBIX BUIOB JESATEILHOCTH;

— (hopmupoBanue obmen GyHKINOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCIIE YMEHUN
OOBSICHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIIONb3Yys 3HAHUSI U OTIBIT, MOJTYYSHHbIE MPU U3YUYECHUU
XUMUH, TPUMEHSTh UX MPU PEIICHUH MPOOJIEM B MIOBCEIHEBHOM KU3HU U TPYIOBOH JACSATEIHHOCTH,

— (hopMHpoBaHHE y 00YYArOIIMUXCS T'YMAaHUCTUUYECKUX OTHOLICHWH, MOHUMaHUS LIEHHOCTH XUMHYECKHX
3HaHUH Ui BBIPaOOTKH HKOJIOTHUECKH 11€JIeCO00Pa3HOro MOBEIEHHs B OBITY M TPYIOBOM EATEIBHOCTH B II€-
JISIX COXPAHEHUS CBOETO 3/I0POBbsS U OKPYKAIOIEH IPUPOIHON CPENIbI;

— pa3BUTHE MOTHBAIIMU K OO0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJII0O M CAMOBOCIIUTAHWIO HAa OCHOBE
YCBOEHHUSI O0IIEYEIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoduiis U HalpaBI€HHOCTH
JaJbHENIIero 00y4yeHusl.

OO1w1ee yuClIO YacoB, OTBEAEHHBIX JJIS U3YyYEHHMs] XUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHu,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlent0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHUSA

[Ipeamer xumun. Pons XuMuu B KU3HM 4yelnoBeKa. XUMus B cucteMe Hayk. Tena u BemecrBa. dusuye-
CKHE CBOICTBa BEIIECTB. ArperaTHoe cocTosiHUE BellecTB. [loHATHE 0 MeTonax MO3HAaHUA B XUMHUHU. YHCThIe
BemiecTBa 1 cMecu. CriocoObl pa3aenieHns cMecei.

ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHYECKUX AJIEMEHTOB. IIpocThie n ciioxkHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckast popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa Be-
miectB. OTHOcUTENbHASE aTOMHAst Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi 10l XUMHUYECKOTO
3JIEMEHTA B COCIMHEHUH.

KonunuectBo BemectBa. Moisib. Monsipas macca. B3auMoCBs3b KOJMYECTBA, MACChl M YHCIA CTPYKTYp-
HBIX €IUHHMII BemiecTBa. Pacuérel mo hopMynamMm XMMHUYECKUX COCAMHEHUM.

du3znueckue U XMMUYECKHUE SIBJICHUSI. XMMUYECKasi peakius U e€ Mpu3HaKu. 3aKOH COXPAaHEHUSI MACChI
BellecTB. XUMHUUYecKrue ypaBHeHUs. Kiaccudukanusa XMMUYECKUX peakiuil (COeqUHEeHHs, pa3ioKeHus, 3aMe-
ieHus1, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOU IMOCYON, MpaBUIIaMH pa0dOThI B JabopaTopuu U mpuéMamMu oOpalieHus ¢ Jia-
O6opatopHbiM 000pyZOBaHHEM, M3YYEHHE U ONMUcaHHe (U3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKHUX Be-
1iecTB, HaOmoaeHue pusndeckux (TUIaBIeHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYNKE, KUMEHUE U
KOHJICHCALIUs BOJIbI) U XUMUYECKUX (TOPEHUE CBEYU, IPOKAIMBAHUE MEIHOM IPOBOJIOKHU, B3aUMOJIEIICTBIE Me-
Jla ¢ KUCJIOTOM) SIBIEHUH, HAOMIOEHUE U OMHCAHUE NMPU3HAKOB MPOTEKAHUS XUMHUECKUX peakluil (pasioxe-
HUE caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOPHUIOM Oapus, pasznoxkeHue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3aUMOeHCTBUE kKene3a ¢ pacTBopoM conu mMeau (II), uzyduenue crnocoGoB pas/ieneHus CMecei: ¢
MOMOIIIFI0 MarHuTa, (PMIBTPOBAHUE, BHIMTAPUBAHKE, AUCTHIUISINS, XpoMaTorpadusi, MpoBEACHNE OYUCTKU T10-
BapeHHOMN COJIM, HAOIIOJCHNE U ONKMCAHUE PE3YJIbTATOB MPOBEACHMS OMNbITA, WIITIOCTPUPYIOIIErO 3aKOH COXpa-
HEHUS MacChl, CO3JJaHUE MOJENIEH MOJIEKYJI (IIapOCTEP/KHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocraB Boznyxa. Kucinopon — aneMeHT u mpocTtoe BemecTBo. Haxoxaenue kuc-
Jopojia B mpupoje, pu3nueckue u XUMHUYecKrue cBoiicTBa (peakuuu ropenus). Oxcunasl. [Ipumenenue kucio-
pona. CriocoOsl MosTydeHus KUCIOpoaa B JaOopaTOpUH U MPOMBIIIEHHOCTH. KpyroBopoT Kucinopoja B mpupo-
ne. O30H — ajutoTpoIHast MOAU(UKALUS KUCIOPOJIa.

TennoBoi A3 pekT XUMUUECKO peakluu, TEPMOXUMHUECKUE YPaBHEHUS, 9K30- U SHIOTEPMUYECKUE pe-
akiuuu. TOMIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUJICHUE TMapHUKOBOTrO d(dekra, pazpyiieHue 030-
HOBOTO CJIOS.

Bonopon — anemeHT u npoctoe BeniectBo. HaxoxeHne Bogoposia B Npupoe, PU3NUECKue U XUMuJe-
CKHUE CBOICTBa, MPUMEHEHHUE, CIIOCOOBI oyyeHus. KucnoTs u conu.

Mossipablit 00b€M Tra30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Boma kak pactBoputens. PacTBopsl. HacklieHHbIE M HEHACHIILIEHHBIE pac-
TBOpPBI. PacTBOpUMOCTH BeliecTB B Boje. MaccoBasi 10JIs BEIIECTBA B pacTBOpPE. XUMHUYECKHE CBOICTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NpUPOAE U B JKU3HM 4esloBeKa. KpyroBopoT BOIbl B IpUpOJE. 3arpsA3HEHHE
MpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanms Heoprannueckux coenunennii. Oxkcuapl. Kimaccudukamuss OKCHIOB: COJIE00pa3yroIIe
(ocHOBHBIE, KHCIIOTHBIE, aM(pOTEpHbIE) U HeconeoOpasyromue. Homenknarypa okcuioB. Ousndeckue U XuMu-
4eCKUE CBOMCTBA OKCUIOB. [lomyuenue okcuioB.

OcnoBanus. Knaccudukanus ocHoBaHUHN: MIETOYN U HEPACTBOPUMBIE OCHOBaHM. HoMeHKmaTypa ocHO-
BaHul. PU3NYECKUE U XMMUYECKUE CBOMCTBA OCHOBaHMH. [lonyueHne ocCHOBaHU.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kuciaor. Puzndeckue U XMMUYECKHE CBOWCTBA KHC-
not1. Pan aktuBHOCTH MetaiuioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenkiarypa coseil. dusznueckrue u XuMH4eckue cBoicTBa cojied. [lomyduenue conei.

['eneTnyeckas CBSI3b MEXKIY KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeIelIeHNe COJIepKaHus KHCIOpO/aa B BO3AyXe, OydeHne, COOMpaHue, pacrio3HaBaHUE
Y U3YYCHHE CBOWCTB KUCJIOPOa, HAOIIOACHIE B3aUMO/ICHCTBHUS BEIIECTB ¢ KUCIOPOIAOM H YCIOBUS BO3HUKHO-
BEHUS M MpeKpalleHusi ropeHus (mokapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHIOB U OMHMCAaHUE UX CBOMCTB, MO-
Jy4yeHue, coOupaHue, pacro3HaBaHUE U U3yUYEHHUE CBOMCTB BOJOpO/ia (TOPEHHUE), B3aUMOICHCTBHE BOJIOPOA C
okcugoM menu (II) (BO3MOXKHO HCIONB30BaHNE BUACOMATEPHATIOB), HAOIIOIEHHE 00pa3IOB BEUIECTB KOJIUYE-
CTBOM 1 MoJIb, HcCClEI0BaHIME OCOOEHHOCTEN pacTBOPEHUS BELIECTB C Pa3IMUHON pacCTBOPUMOCTHIO, IPUTOTOB-
JIEHUE pacTBOPOB C OMNPENEIEHHON MacCOBOM J0Jiell pacTBOPEHHOIO BELECTBA, B3aUMOJCHCTBHE BOJBI C Me-
TajulaMu (HaTpHeM U KaibliieM) (BO3MOXHO HCIOJIb30BaHUE BUECOMATEPHAIIOB), UCCIIEJOBaHUE 00pa3IOB He-
OpraHWYECKUX BEILECTB PA3IMYHBIX KIACCOB, HAOJIOJECHHE M3MEHEHMSI OKPACKW HMHAUKATOPOB B PacTBOpax
KHUCJIOT U IIeJIouei, u3yuenue B3aumojiericteus okcuaa menu (II) ¢ pactBopoM cepHOIl KUCIIOTHI, KUCIOT C Me-
TaJulaMH, PeakUMi HeWTpalu3aluu, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJIHOIO METailjia
OPYTUM M3 PacTBOPA COJIM, PEHICHUE SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHeime Kiaccsl HeOpranuye-
CKHMX COCIIMHEHUI».

Hepuoauveckuii 3axkoH u Ilepuoanyeckas cucrema xumuuyeckux jiemMenToB /I. . Menaeseena.
Crtpoenue aToMoB. XuMu4eckas cBsi3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

[lepBble MONBITKN KIACCH(PUKAUU XUMHUYECKHUX AJIeMEHTOB. [loHATHE O rpymnmax CXOAHBIX 3JIEMEHTOB
(11e0YHbIE U HIEIOYHO3EMENbHBIE METAJIbI, TAJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPbIE 00pa3yIoT aM-
(hoTepHBIC OKCUIBI U TUIAPOKCHJIBI.

[lepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux snemeHToB /. . MenneneeBa. Kopotko-
nepuoaHas U anuHHonepuoaHas Gopmsl [lepuoaudeckoii cuctembl xumudeckux 3nemeHToB J[. M. Mennenee-
Ba. [lepnons! u rpynnsl. @PU3NYECKUI CMBICII TOPSIAKOBOTO HOMEPA, HOMEPOB IIEpUOAA U TPYIIILI JJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sep. M3oTonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000JI0UEK
aToMOB TiepBbIX 20 xumudeckux 3iemMeHToB Ilepuoauueckoit cucremsl JI. 1. MenneneeBa. XapakTepucTuka
XMMHMYECKOI0 3JIEMEHTA 110 €r0 MoJ0xeHuto B [lepuoauueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs PaJiiyca aTOMOB XMMHUUYECKHX DJIEMEHTOB, METAJUTMYECKUX U HEMETaJUIU-
YECKUX CBOMCTB MO rpynnaM U MepHoJiaMm.

3nauenue [lepuoguueckoro 3akona u Ilepuoguueckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB JJIsi Pa3BUTH
Hayku U npaktuku. JI. . Menzenees — y4€HbIl U IpayKJaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MOsIpHAS U HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIHHOCTh XUMUYE-
CKHX 3JIeMeHTOB. IOHHAsI CBA3b.

Crenenp okucieHust. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKUCIeHNsT M1 BOCCTAaHOB-
neHusa. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenn.

M3y4YeHHE 00pa3lloB BELECTB METAJJIOB U HEMETAJIJIOB, B3aUMOJIEHCTBUE THIPOKCH/IAa IMHKA C pacTBOpa-
MH  KHCIOT M  IIEJOYEH, TMPOBEICHHE  OINbITOB, WUIIOCTPUPYIOIIMX MNPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKlMii (rOpeHre, peakiuu pa3aoKeHUsl, COSAUHEHUS ).

Mesicnpeomemmuwie ceasu

Peanusanus MexXnpeIMeTHbIX CBA3EH MPU U3YYEHUU XMMHH B 8 KIIACCE OCYIIECTBIISIETCS Yepe3 UCIIONIb-
30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHN, TaK W TOHATHUH, SBISIFONTUXCS CUCTEMHBIMU JIJISI OT/IETb-
HBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmIre ecTecTBEeHHO-HAYYHbIE TOHATHSA: HAay4YHBIM (akT, TUMOTe3a, TEOpHs, 3aKOH, aHAlU3, CHHTE3,
KJ1accupuKalus, IepuoAnYHOCTb, HAOIIOCHHIE, SKCIIEPUMEHT, MOJIEIMPOBaHHE, U3MEPEHHUE, MOJIENb, SIBJICHHUE.

®usuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, H30TOMbI, paIMOAKTUBHOCTh, MOJIE-
KyJa, JIEeKTPUYECKUH 3apsiji, BEIIECTBO, TENI0, 00bEM, arperaTHOe COCTOSIHHE BEIIeCTBa, ra3, (hu3nveckue Be-
JUYUHBI, €TUHULBI U3MEPEHUs1, KOCMOC, IJIaHETHI, 3BE€3/1b1, COTHIIE.

buonorus: porocuntes, npixanue, Guocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC MOPOJIBI, MOJIE3HBIE MCKOMAEeMbIE, TOILIUBO,
BOJIHBIE PECYPCBL.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuus



[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa xumudeckux snemeHToB . . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XMMHYECKHX AJIEMEHTOB IEPBBIX TPEX MEPHOIOB, Kajus,
KaJIbIMS U UX COCIMHEHUH B COOTBETCTBUU C MOJIOKEHHEM 3J1eMEHTOB B Ilepuoauueckoil cucteme u CTpOeHHU-
€M HUX aTOMOB.

CrpoeHue BellecTBa: BUABI XUMMUYECKOW CBSI3M. THIIBI KPHCTANIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWMYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCS-
IIMXCS K pa3IMYHBIM KJ1accaM HEOPraHUYECKUX COCIUHEHUN, FTeHETHYECKas CBA3b HEOPraHUUECKUX BEIIECTB.

Knaccugukanus XuMHYeCKUX peakiyil o pa3aIMyHbIM IpU3HAKaM (110 YUCIy U COCTaBY y4acCTBYIOIUX B
pEaKIMK BEIIECTB, IO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENCHEH OKUCIICHUS XMMUYECKHX 3JIEMEHTOB, 110
00paTUMOCTH, 10 YYaCTHIO KaTaqu3aTopa). DK30- U SHIOTEPMUYECKHUE PEaKIMH, TEPMOXUMHUYECKUE ypaBHeE-
HUS.

ITonsaTue o ckopoctn xumuueckoi peakuuu. [Tousartue 00 0OpaTUMbBIX U HEOOPATUMbBIX XUMUYECKUX pe-
akiusx. [loHATHE O TOMOTEHHBIX U TeTeporeHHbIX peakuusx. [lonarue o karamuse. [loHATHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI, BIUSIOMINE HA CKOPOCTh XUMUYECKOH PEaKkIMy U MOJI0KEHHE XUMUYECKOTO paBHOBE-
CHSL.

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH, SJIEKTPOHHBIN OaTaHC OKUCIUTEIbHO-BOCCTAHOBUTEIIbHON
peakuuu. CocTaBiaeHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI € MCIOIb30BAaHUEM METOJA
3JIEKTPOHHOTO OajaHca.

Teopus 3MeKTPOIUTUYECKON JUCCOLMALIUM. DIIEKTPOIUTHI U HEAIEKTPOoIuThl. Katnonsl, aHnonsl. Mexa-
HU3M JIMCCOLMAIIMN BELECTB C pa3IMYHBIMU BUJAMU XUMHUYecKol cBsa3u. Ctenenpb nuccouuanuu. CUibHbIE U
ci1a0bIe AIEKTPOITUTHI.

Peakiium monHOTO OOMEHA. YCIIOBHUS MPOTEKAHUS PEaKIWii MOHHOTO OOMEHA, IOJIHBIE U COKpAIEHHBIE
MOHHBIE ypaBHeHUs peakiuidi. CBOMCTBa KMCIOT, OCHOBAaHUI U coJieil B CBeTe MpeCTaBIeHUN 00 3JIEKTPOIUTH-
yeckoll nucconuanuu. KauecrBennble peakunu Ha HoHbl. [ToHATHE O ruapoIn3e coleit.

Xumuueckuii IKcnepumenn:

O3HAaKOMJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METANIOB U HEMe-
TanaoB (rpaduTa M aiMasa), CJIOKHBIX BEIECTB (XJIOpUa HaTpHs), UCCIE0BaHUE 3aBUCUMOCTH CKOPOCTH XH-
MHUYECKOM peakiuu OT BO3ACUCTBUS Pa3IMUHBIX (DPAKTOPOB, UCCIIEIOBAHUE 3JIEKTPONPOBOJAHOCTU PACTBOPOB
BELIECTB, IIpolecca JUCCOLMALUU KUCIIOT, Iesouel U cojieil (BO3MOKHO HCII0JIb30BAHUE BUAECO MATEPHAJIOB),
MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIMX IMPU3HAKKU IMPOTEKAHUs peakuuid MOHHOro obMmeHa (oOpa3oBaHUe
ocajJKka, BBIJCJIEHHE Ta3a, OOpa30oBaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakluil (rOpeHne, peakiuy pas3yioKeHus, COeTUHEHNs), paclio3HaBaHHE HEOPraHMUECKUX
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIMil Ha MOHBI, pellIeHHe FIKCIEPUMEHTAIbHBIX 3a/a4.

HemeTtanibl 4 X coeTUHEHUS

OO0mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepPHbIE CTENIEHN OKHCIICHUSI.
Crpoenue 1 pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa
(B3aMMOEHCTBUE C MeTajllaMH, HEMeTaJUlaMu, Iienodamu). XiopoBogopos. ComsHas KUCIIOTa, XMMUYECKHE
CBOMCTBA, NOJIy4EeHHE, IPUMEHEHMeE. [IeficTBHE XJIopa U XJIOPOBOJOPOIa HA OPTaHU3M 4YelloBeKa. BaxHenmue
XJIOPU/IBI ¥ UX HaXOKICHUE B IPHPOJIE.

OOmias xapakTepucTuka 31eMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE CTe-
neHu okucieHus. CtpoeHue u pU3NUYecKre CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJIIOTPOITHBIE
MoaU(UKAIIMHN KHCIIOpOJa U cepbl. XUMHUECKHUE CBOMCTBA cepbl. CepoBOIOPOA, CTpOEHHE, (PU3UUECKUE U XU-
Mudeckue cBoiictBa. OKCHIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIoTa, (rU3ndecKue u
XMMHYECKHEe CBOMCTBa (00IIMe KaK MpeACTaBUTENs Kilacca KUCIOT U crennduieckue). XUMUYECKHE pPeakiuH,
JIeKallie B OCHOBE MPOMBIIUIEHHOTO CII0co0a MoyiyuyeHusi CepHOU KHCIOThl. [IprMeHeHne cepHOM KUCITOTHI.
Conu cepHOIl KMCIIOTHI, KAUECTBEHHAs peakiusi Ha cyiab(paT-uoH. HaxoxaeHnue cepbl U €€ COeIMHEHUN B MpHU-
pone. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIOLIEeH Cpebl COSANHEHUSIMU Cephl (KUCIOTHBIE T0XKIH, 3arpsA3HEHUE
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPAILICHHS.

OOm1ast xapakTepuCcTUKa 3JeMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE CTere-
HU OKHCJIEHUsA. A30T, pacpocTpaHEeHHUE B IPUPOJIE, hru3nueckre u XuMuieckue cBoictBa. KpyroBopot azora B
npupojse. AMMHUaK, ero GU3N4EeCKue U XUMUYECKUE CBOICTBA, NojlyuyeHre U npuMeHeHue. Coiau aMMOHMS, UX



¢bu3nyeckrue U XuMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha HOHbI aMMOHUSA. A30THas KHUC-
JoTa, e€ moiay4yeHue, pusnueckue 1 XMMHUYECKUE CBOWCTBA (00IIME KaK MPEeICTaBUTENs Kilacca KUCIOT U CIe-
muduueckue). Vicnonap3oBaHne HUTPATOB U COJIEH aMMOHHMS B KaueCTBE MHUHEPAJBHBIX YH0OpeHHN. XuMHUe-
CKO€ 3arpsi3HEHHE OKpPY)Karolllel cpeibl COeIMHEHUAMHU a30Ta (KUCIOTHbIE JOK/IH, 3arps3HeHHe BO3AyXa, MoY-
BBl B BOJ0EMOB). Docdop, ammorponHbie Moaudukauu Gocdopa, puznueckre U XUMHUIECKUEe cBocTBa. OK-
cun docdopa (V) u dpochopnas kuciora, Gpusndeckne 1 XUMUYECKHUE CBOWMCTBA, oayueHue. Vcnonbp30Banne
¢dochaToB B kKauecTBe MHHEPAIBHBIX YA0OpEHHIA.

Obmas xapaktepuctuka 31eMeHToB [VA-rpynnel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTe-
MIEHU OKUCJICHHS. YTJIepo/, alUIOTPOIHbIe MOIU(UKAIIMH, PACIPOCTPAHEHUE B IpHUpoe, (PU3NUEeCcKre U XUMU-
geckue cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepona B mpupoje. OKCHUIbI yriiepoaa, ux (GU3N4ecKue U XUMH-
YeCKHe CBOMCTBA, JCHCTBHE HA KMBBIC OPTaHU3MBbI, TOJYYCHHE U MPUMEHEHHE. DKOJIOTUYECKHe MpoOIeMbl,
cBsi3aHHbIE ¢ okcunoMm yriepona (IV), rumore3a rimo0anbHOro MOTEMICHUS KIMMaTa, MapHUKOBBIA A(dexT.
VYronbpHas KUCIOTa U €€ coid, uX (U3NYECKMe U XMMHUYECKHE CBOMCTBA, MOJNyueHHe U mpuMeHeHue. Kaue-
CTBEHHAs peakius Ha KapOoHaT-MOHBI. Vcronb3oBaHne KapOOHATOB B OBITY, MEIHUIIMHE, IPOMBIIUIEHHOCTH U
CEJIbCKOM XO351CTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHMSIX yriiepoja (MeTaH, STaH,
STHUJIEH, alleTUJICH, STaHOJ, INIMIEPUH, YKCyCHas KucioTa). [IpupoaHpie UCTOYHUKHU YTIIEBOAOPOJOB (Yroiib,
MPUPOJIHBIN Ta3, HePTh), MPOIYKTHI HX NepepadoTku (OeH3MH), UX POJb B OBITY M MpOMBINUIEHHOCTH. [loHsATHE
0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KHUPaAX, O€IKax, YIJIeBOJAaxX — M UX POJIM B KU3HHU yelloBeka. MaTtepuaib-
HOE €TUHCTBO OPraHNYECKUX U HEOPraHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usznyeckue u XMUMHYECKHUE CBOWCTBA, MOTy4YeHHE U npuMeHeHne. CoelMHeHUs KPeMHHUS
B npupojie. O6mue npencrasnenus o6 okcuae kpemuus (IV) u kpemuueBoii kuciore. CUIMKAThI, UX UCIIONb-
30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHellne cTpouTenbHbIE MaTEpUalIbl: KEpAMHUKa, CTEKJIO, LIEMEHT,
6eroH, xene300eToH. [Ipobaembl 6e30MacHOr0 KCIMOJIB30BAHUS CTPOUTENBHBIX MATEPUAIOB B MOBCEIHEBHOU
KU3HU.

Xumuueckuii IKCnepumenm:

n3ydyeHue o0pa3l0B HEOPraHUYECKUX BELIECTB, CBOMCTB COJISIHOM KUCIIOTHI, IPOBEACHUE KaUYECTBEHHBIX
peaknuii Ha XJOpUI-MOHBI U HAOJIOJIEeHHE MPU3HAKOB MX MPOTEKaHUs, OMBITHI, OTpaXkarolue (pusnyeckue M
XMMUYECKHE CBOICTBA raJIOr€HOB M X COCTUHEHUH (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB), O3HAKOM-
JieHue ¢ 00pa3IaMu XJIOpUIOB (TaJOTE€HUIOB), O3HAKOMIIEHHE C 00pa3liaMu cepbl U e€ CoeqUHEHUsAMH (BO3-
MO>KHO HCITI0JIb30BaHUE BHJIEOMAaTEpUaNoB), HAOJI0/IeHUE MTpoliecca 0OyIriMBaHus caxapa MoJ JeiCTBUEM KOH-
LEHTPUPOBAHHOMN CEPHOI KUCIOThI, U3YYEHHE XUMUUECKHX CBOMCTB pa30aBI€HHOIN CEpHOI KUCIOTHI, TPOBEIe-
HUE KaueCTBEHHOH peakuy Ha cyabdaT-uoH U HaOJI0IeHUEe MTpU3HaKa €€ MPOTeKaH!s, O3HaKOMJIEHHE ¢ pU3U-
YEeCKMMHU CBOWCTBaMHM a30Ta, (hocdopa U MX COeAMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATepHAlIOB), 00-
pasuamMu a3oTHBIX U (ocOpHBIX yHOOpeHUi, moiaydeHue, coOupaHue, paclio3HaBaHUE M U3yYEHHE CBOMICTB
aMMHaKa, MpOBE/IEHNE KAYeCTBEHHBIX PEaKIMil Ha MOH aMMOHHUS M (ocdaT-uOH U H3ydyeHUE NMPU3HAKOB UX
IIPOTEKAHHUs, B3aUMOAECHCTBUE KOHLEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEIbIO (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), U3yUEHHE MOIeTIe KpUCTAIUIMYECKUX PEeIIETOK anMasa, rpaduTa, QynaepeHa, 03HaKoMIIe-
HUE C MPOLIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOrasa,
noJiyueHue, coOupaHue, paclio3HaBaHHE U HW3YYEHHE CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha KapOOHAT M CUJIMKAT-UOHBI U U3Y4YE€HUE MPU3HAKOB UX MPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKIUEH
CWJIMKaTHOM ITPOMBIIIJIEHHOCTH, PEIIEHUE IKCIIEPUMEHTANIBHBIX 3aj1a4 110 TeMe «BaxHelue HeMeTallIbl U UX
COETUHEHUS.

Metanabl M UX COeIMHEHU S

OOm1ast XxapakTepuCcTUKa XMMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM X MoJioxkeHus B [lepuoau-
4ecKoM cucreMe xumuueckux aiemeHToB [[. M. MenneneeBa u ctpoenus atomoB. CtpoeHue meramioB. Me-
TaJUIMYecKasl CBSI3b U METAJUIMYecKas KpUCTAJUIMUECKas peléTka. DNeKTPOXUMUYECKUN psl HAPSHKEHUN Me-
taoB. dusznyeckne U XUMUYECKUE CBOMCTBAa MeTayioB. O0mue cnocodsl noiayueHus: MetauioB. [lonsrue o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTasb, YyryH, AIOPATIOMUHUH,
OpOH3a) M UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.



[Ilenounbie MeTaiuibl: ojokeHue B [lepuoanueckoit cucreme xumuueckux sneMenToB J1. . Menpaenee-
Ba, CTPOEHUE MX aTOMOB, HaXOXJeHue B npupoje. Pusndeckue 1 XUMHUYECKHUE CBOMCTBA (Ha MpUMeEpe HATpHs
u Kanus). OKCUAbl U TUIPOKCUIBI HATPUS U Kanus. [I[puMeHeHre neoYHbIX METaIOB U UX COSIMHEHUIA.

[Ile1ouHO3eMENBHBIE METAJIBI MAarHUH U KaJIbIWI: moJioxkeHue B [lepruonndeckoi cucTeMe XUMUYECKUX
anemeHToB J[. . MenneneeBa, CTpoeHHE MX aTOMOB, HaxoXKJeHUE B npupoae. dusmdyeckne u XUMHUECKUE
CBOMCTBAa MarHus M Kanbliys. BaxHeine coeauHeHns Kaiablus (OKCUJ, THAPOKCHU, coiu). JKECTKOCTh BOJIBI
U CIIOCOOBI €€ yCTpaHEHUSI.

AsroMuHMI: onoxeHue B [lepuoauueckoii cucreme xumuueckux sneMentoB . 1. MenaeneeBa, ctpoe-
HUE aToMa, HaXoXKJieHue B npupoje. dusndeckre 1 XUMUYECKHE CBONCTBA AMIOMUHMS. AM(OTEpHbIE CBOWCTBA
OKCH/JIA ¥l TUJIPOKCHUJIA AITFOMUHUSA.

Kenezo: nonoxenue B [lepruonnueckoi cucreme xumuueckux anemeHToB 1. 1. MenneneeBa, cTpoeHue
aToma, HaxoXJeHue B npupoje. dusnyeckue 1 XMMUYECKUE CBOMCTBA keie3a. OKCUIbl, TUAPOKCHUIIBI U COJH
xenesa (I1) u sxenesa (III), ux cocra, cBOKCTBA M MOJTyYEHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IlaMHi METAJUIOB ¥ CIIAaBOB, MX (PU3MUECKUMHU CBOMCTBAMH, U3YYCHHUE PE3YIbTATOB
KOPpPO3UU METAJIOB (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUSI OKCHIA
KaJllblUsl U HATPUS C BOAOW (BO3MO>KHO HCIOJIB30BAaHUE BUICOMATEPHUAIIOB), UCCIEIOBAHUE CBOWMCTB KECTKOM
BOJIbI, MPOIIECCa TOPEHHs Kejle3a B KHUCIOPOJe (BO3MOXKHO HCIIOJIB30BAHHME BUIEOMATEPHAIIOB), MPU3HAKOB
MPOTEKAaHUs KAaUYEeCTBCHHBIX PEAKIMU HA MOHBI: MarHus, Kajabllvs, aTlOMUHMS, MHKA, xene3za (1) m xenesa
(III), menu (1), HaOnroieHNE U ONMCAHHUE MPOILIECCOB OKpAIIMBAHUS MJIAMEHH MOHAMU HATPHS, Kalus U Kalb-
1us (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHANIOB), MCClIeqoBaHUE aM(pOTEPHBIX CBONCTB THAPOKCUIA ATIO-
MUHHMS ¥ TUJIPOKCHAA IIMHKA, PEIICHUE SKCICPUMEHTAIBHBIX 3aja4 1Mo TeMme «BakHeiilve MeTamibl U UX Co-
CAMHEHUS».

XuMus U OKpYy:KamoLas cpeaa

BemectBa u MaTepuabl B HOBCEIHEBHOM KMU3HU YelOBeKa. be3onacHoe Ucnoib30BaHUE BEIIECTB U XHU-
MUYECKHX peakiuii B ObITy. [lepBas moMoIb mpu XUuMHUYECKUX 05KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3sHEHUE OKPY KaloIIe cpespl (MpeaesibHas T0myCcTMasi KOHIIEHTPAIMs BEIIeCTB, Ja-
nee — [1JIK). Ponb xumMun B perieHnn SKOJIOTHUECKUX MpodIem.

Xumuueckuii 3xcnepumenm:

n3y4yeHne o0pasIoB MaTepraoB (CTEKIIO, CIIaBbl METAJIJIOB, IOJMMEPHBIE MATEPUATIBI).

Meoscnpeomemmnwie ceasu

Peanuzarus MexXnpeIMeTHBIX CBS3€H MpU U3YYCHUU XUMUM B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIONb-
30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHATUHN, SBIISIOMIUXCS CUCTEMHBIMU ISl OTEb-
HBIX NIPEMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTecTBeHHO-HAYYHBIC TMOHATHS: HAy4dHbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3,
KJ1accuukanusi, IepUuoJUIHOCTb, HAOIIOICHUE, IKCIIEPUMEHT, MOICIUPOBAHNE, U3MEPEHHE, MO/IENb, SIBJICHUE,
MAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPUAITHI.

duznka: Matepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI, paJUOaKTUBHOCTb, MOJIE-
KyJa, SJIEKTPUYECKUNA 3apsiji, TPOBOJHUKH, MOITYIPOBOJIHHUKH, JUIIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAILTUNYECKAs PEIIETKA, CIIJIaBhI,
(bu3MUYecKre BETMYNHBI, €IMHULIBI H3MEPEHHUSI, KOCMHUYECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunres, apixanue, orochepa, IKOCHCTEMa, MUHEPATbHBIE YI0OPEHUS, MUKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE MOPOJIbI, MOJIE3HbIE MCKOMaeMble, TOIUIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OC-
HOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHMSI IPOTrPAMMbI OCHOBHOT'O 0O0IIEro 00pa30BaHUs JOCTUTAIOTCS B XOJI€
00y4eHHs XMMHHU B €IWHCTBE YU4€OHOH M BOCIHMTATENHHOU AEATENBHOCTH B COOTBETCTBHH C TPAJAULIMOHHBIMU
POCCHICKMMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBH-
JaMH ¥ HOpMaMH MOBEJIEHHUS U CIIOCOOCTBYIOT MpOIlecCaM CaMOIMO3HAHMS, CAMOPA3BUTUSA U COLMAIM3ALNN
o0yJaronmxcs.

JIMuHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS CHUCTEMOW IO3H-
THUBHBIX LIEHHOCTHBIX OPUEHTALINM U PacIIMPEHUE OIIbITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY M HAYYHOMY HACIIEIHUIO,
MOHMMAaHMsI 3HAUYEHUS] XMMUYECKOH HAyKH B KU3HU COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTO-
BepHOU MH(pOpMaLUEH O MEPEIOBBIX JOCTIKCHUSAX M OTKPBITUSX MHPOBOW M OTEYECTBEHHOW XMMUU, 3aWHTE-
PECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U 00IIEeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHHS O COL[MAJIbHBIX HOPMAaxX U MpaBWJIaX MEXJINYHOCTHBIX OTHOUIEHUH B KOJJIEKTHUBE, KOM-
MYHUKAaTUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U ApY-
TUX BHJAX JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOW NEATEIBHOCTH MPU BBIMOIHEHUHN y4eO-
HBIX, MO3HABATEJIbHBIX 3a/1a4, BBIMOJHEHUU XUMHUYECKHX HKCIEPUMEHTOB, CO3JaHUH Y4YE€OHBIX MPOEKTOB,
CTpEMJIEHMSI K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IIpOLIECCe 3TON y4eOHOW AESITEIbHOCTHU, TOTOBHOCTU
OLIEHHUBATh CBOE MOBEJECHUE U MOCTYIIKH CBOMX TOBApUILEH C MO3ULIUK HPABCTBEHHBIX U IIPABOBBIX HOPM C y4é-
TOM OCO3HAHUS MTOCJIE/ICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE IPEICTABICHHSI O BEIIECTBE M XMMHMUECKON PEaKIUH, COOTBETCTBYIOLIUE COBpE-
MEHHOMY YPOBHIO Pa3BUTHUSl HAYKH M COCTAaBJISIOLIME OCHOBY JUIsl MOHMMAHUS CYLUIHOCTH HAYYHOM KapTUHBI
MUpa, MpeJICTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NMPHUPOJIbI, B3AaUMOCBA3SX YellOBeKa C MpHU-
POZIHOM Cpenoy, O POJIM XMMHH B IIO3HAHNUU 3THX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHBBI, HAIIPABJICHHbIE HAa MOJYyYEHHE HOBBIX 3HAHWH 110 XMMHHU, HEOOXOIUMBIE IS
00BACHEHHS HAOJIIOaeMBIX TTPOIIECCOB M SIBJICHUH, TO3HABATEIbHOMN, MHHOPMAIITMOHHON U YNTATEIHCKON KYIb-
TYpbl, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHON PabOThl C Y4eOHBIMU TEKCTaMH, CIIPAaBOYHON JIUTEpaTypoH, 10-
CTYITHBIMHM TEXHHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEepeC K OOYYEHHUIO M MO3HaHUIO, JH0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K caM00oOpa3oBa-
HUIO, TIPOEKTHOW M HMCCIEA0BATENbCKON JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH U YPOBHS
oOy4eHus B JabHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0POBBIN
o0pa3 KU3HU, OCO3HAHUE MOCIEACTBUIA U HENPUATHE BPEIHbIX MPUBHIUEK (YIOTpeOIeHHs alKorois, HapKOTH-
KOB, KYpEeHHUsI), HEOOXOJMMOCTH COOIIOCHHs MpaBUil 0€30MacCHOCTU MPHU OOpallleHUH ¢ XUMUYECKUMHU Belle-
CTBaMH B OBITY U peabHOMN KU3HU;

5) TPy/A0BOTO BOCIUTAHUS

MHTEPEC K MPAKTUYECKOMY M3YyUEHHUIO Mpodeccuil U TpyAa pa3iudyHOTo poja, YBaKEHHE K TPYAY U pe-
3y/lbTaTaM TPYAOBOM NEATENbHOCTH, B TOM 4YHCJI€ Ha OCHOBE IMPUMEHEHHUS NPEIMETHBIX 3HAHUHM MO XUMHH,
OCO3HAHHBII BHIOOP WHANBUIYAIBHON TPAEKTOPUH MPOJIOJHKEHUS 00pa30BaHMs ¢ yYETOM JIMYHOCTHBIX UHTEpe-
COB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yenenHoi nmpodeccuoHanbHON Jie-
ATEILHOCTU U Pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IallITUPOBATHCS B TPO(ECCUOHATILHON Cpelie;

6) 9KOJIOTHYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKH 11€7€CO00pa3HOe OTHOLICHHUE K MPHUPOJE KaK UCTOYHUKY KHU3HU Ha 3emiie, OCHOBE €€ Cy-
IIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 310pOBOr0 M Oe30macHoro o0pasa *KH3HH, OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (PU3MUECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIOCHHUS TpaBMII 0€3-



OTIaCHOTO TIOBEJIEHUS MPHU paboTe ¢ BEUIECTBAMHU, a TAK)KE B CUTYalUsIX, YTPOKAIOUINX 3JOPOBBIO U KU3HU JIIO-
Jieu;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TTOJTy4aeMbI€ TPU U3YUYCHUU XUMUH, [Tl pEIICHHs 3aa4, CBI3aHHBIX C
OKpY KaloIel MpUPOTHON CPEIO, JIJIsl TOBBIIICHUS YPOBHS SKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHMS TJI00aTbHO-
ro XapakTepa 3KOJIOIHUECKUX MpoOeM U myTed MX pelleHUs: OCPEACTBOM METOAO0B XHUMHH, SKOJIOTUYECKOTO
MBIIUICHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B MTO3HABATEJILHONW, KOMMYHUKATUBHOM U COLMATILHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranmpeaMeTHBIX Pe3yJabTaTOB BBIACISIOT 3HaYUMbIE ISl (OPMUPOBAHUS MHUPOBO33PEHHUS
oOlIeHay4YHbIe MOHATHS (3aKOH, TEOPHs, IPUHLMII, TUIOTe3a, (PakT, cucreMa, MpoLecc, HIKCIEPUMEHT U ApY-
roe.), KOTOpbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPeaMETaxX U MO3BOJISIFOT Ha OCHOBE 3HAHHIMA
U3 ITHX MpeaMeToB (GOPMUPOBATH MPEACTABICHUE O IEIOCTHON HAay4YHOU KapTHHE MHPA, U YHUBEPCAIbHBIE
yueOHbIe eHcTBUs (IT03HABATEIbHbIC, KOMMYHHUKATUBHBIC, PErYJISITUBHBIC), KOTOpPbIE 00ecrneuynBaT GopMHu-
pOBaHKE TOTOBHOCTU K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU e TeIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE e CTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHHUS] TPU OCBOCHHMU 3HAHHI: PAaCKpPhIBATh CMBICI
XUMHUYECKUX TOHATUN (BBLICIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C APYTHMHU IOHSI-
TUSIMHU ), UCTIOJIL30BATh MOHATHS JJI1 OOBSICHEHUS OTICIIBHBIX (PAKTOB U SIBJICHUH, BEIOUPATh OCHOBAHUS U KPH-
TepUU IS KJIACCU(PUKAIMK XMUMHYECKHUX BEIIECTB M XUMHUYECKUX PEaKlMi, YCTaHABIMBATh MPUYHUHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY 00BEKTaMU U3y4YEHUS, CTPOUTH JIOTHUECKUE PACCYXKACHHS (MHIYKTUBHBIC, TEAYK-
TUBHBIE, 110 AHAJIOTUH ), JIEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yMEHHUE TIPUMEHSTH B MPOIECCE MO3HAHUS MOHATHS (MPEIMETHBIE U METaNPeIMETHbBIC), CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, UCIIOIB3YEMbIC B XUMHUH, MPEOOPA30BHIBATH IMPOKO MPUMEHSIEMbIE B XUMUU MO/ICIHHBIC
MIPEJICTAaBICHUS] — XUMUYECKUH 3HAK (CUMBOJI JIEMEHTA), XUMHUYecKas opMysia U ypaBHEHHE XUMUYECKOU pe-
aKUWU — MPU pElIeHUH y4eOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM ITHUX MOJIEIbHBIX MPEICTABICHUN BBISBIATDH
U XapaKTepU30BaTh CYIIECCTBEHHBIC MPU3HAKKA M3Y4aeMbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB M XUMHUUYECKHUX
peakiuii, BBISBJISTH OOIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIC/ICTBEHHBIEC CBSI3UW U MPOTUBOPEUHS B U3Y4aeMBIX
npolieccax U SBJICHUSIX.

basoBble ucciienoBare/ibCKie JeHCTBUA:

YMEHHUE MCTOIB30BaTh MOCTaBICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHMS, & TAK)KE B KAUECTBE
OCHOBBI JUIsl POPMUPOBAHUS TUTIOTE3HI TI0 MTPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

npuoOpeTeHne OIbITa MO MJIAHUPOBAHUIO, OPTaHU3AIMUA U MPOBEACHUIO YUYCHUYECKUX SKCIIEPUMEHTOB,
yMEHHE HaOI0JIaTh 332 XOAOM MPOIECcca, CaMOCTOSTENBHO MPOTHO3UPOBATh €ro pe3ynbTar, GOpMyIupoBaTh
000011IeHNS U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTYET O MPOJIETaH-
HOM paborTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOMPAThH, aHATU3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAITUIO PA3IMYHBIX BUOB U (GOpM TIpe-
CTaBJICHUS, MOJYYaeMYI0 M3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs JUTEpaTypa XMMHUUYECKOrO COAEpKa-
HUS, CIIPaBOYHBIE MOCOOMS, pecypchl MHTepHeTa), KPUTHYECKH OIICHHBATh MPOTHBOPEUUBYIO U HEAOCTOBEP-
HYI0 HHPOpMAIHIO;

YMEHHE TPUMEHSATh Pa3IMYHbIE METObI U 3aIIPOCHI TIPU TIOUCKE U 0TOOpe HH(POPMAIIUN U COOTBETCTBY-
IOIUX JTaHHBIX, HEOOXOAMMBIX JJIsl BBIMOJTHEHHUS Y4Y€OHBIX W TMO3HABATENBHBIX 3a/1ay OINpPEAeNEHHOrO THIIA,
npuoOpeTeHne OmnbITa B 00JAaCTH HCIIOIL30BaHMS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIaje-
HUE KYJIBTYPOW aKTHBHOTO MCTIOJIB30BaHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIFHO BHIOMPATH ONTH-
MabHYIO OpMY MpeAcTaBIeHUs HH(DOPMALIMY U UIUTFOCTPUPOBATH PElIaeMble 3aa4i HECIOKHBIMUA CXEMaMH,
auarpaMMmamu, IpyruMu GopmaMu rpaduki U UX KOMOUHAIUSMU;

yYMEHHUE UCIOJIb30BaTh U aHAIM3UPOBATh B MPOIECcCe yUeOHON M MCCIE0BATEIbCKON NEeITeIbHOCTH MH-
dbopMaluio 0 BIUSHUU MPOMBIIUIEHHOCTH, CETBCKOTO XO3SHCTBA M TPAHCIOPTAa HAa COCTOSHUE OKpY)Karollen
IIPUPOJHOM CPEIBI.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

yMEHHUS 3a7aBaTh BOIPOCH! (B Xoze auajnora M (WJIM) JUCKYCCHUH) TIO CYIIECTBY OOCYXKIaeMOW TEMBHI,
(bopMyIHpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTEIBHO BBIMOIHEHUS MTPEITI0KEHHOM 3a/1auH;



YMEHMSI IPEICTABIIATE ITOJIYYEHHBIE PE3Y/IbTAThl II03HABATECIBHOM NEATEIbHOCTH B YCTHBIX M IHCBMEH-
HBIX TEKCTax; JieJaTh MPE3EHTALUIO PE3yIbTaTOB BBIMOJIHEHUS XMUMHUYECKOTO AKCIEpUMEHTa (J1abopaTopHOTro
OTIBITa, JAOOPATOPHOH PabOTHI IO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, YI€OHOTO MMPOEKTA);

YMEHUsS y4eOHOIO COTPYJHHUYECTBA CO CBEPCTHHUKAMM B COBMECTHOM MO3HABATENBHOMN U UCCIIEI0BaTENb-
CKOM J€ATeNbHOCTU MY PELICHUH BO3HHUKAIOIIMUX MPOOJIEM Ha OCHOBE Y4€Ta OOLIMX MHTEPECOB U COIJIacOBa-
HUS no3uLuil (00cyxaeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIMS COBMECTHBIX ICHCTBUI,
OIIpe/ieNICHUE KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIIIOJIHEHHON padOThI U pyrue).

PeryasiTuBHble YHUBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHME CaMOCTOSITENIBHO ONPENENATh LENIN IEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATh, KOHTPOJIUPO-
BaTh U NMPHU HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO JESATEIBHOCTh, BHIOMpATh Harboee 3 (eKTUBHBIE CIIOCO-
ObI pemieHus] y4eOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIIBHO COCTABIIATh WM KOPPEKTHPOBATH MPEIJIO-
KEHHBIM aJIFOPUTM AECHCTBUI NPU BBINOJIHEHUH 33JaHUI ¢ Y4ETOM IOJy4EHHs] HOBBIX 3HAaHUI 00 M3ydaeMbIX
00BEKTax — BEIIEeCTBaX U peakIUsaX, OLEHUBATh COOTBETCTBUE IOJyYEHHOI'O pe3yjbTaTa 3asBICHHON LEJH,
YMEHHUE UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe npenMeTHBIX pe3ylbTaTOB MO OCBOCHHIO 0053aTEIbHOIO CO/AEP/KAaHMs, YCTAHOBICHHOTO JIaH-
HOM (penepanbHOM paboueil mporpaMMoil, BEIACISAIOT: OCBOCHHbIE 00YYaIOLMMHCS HayYHblE 3HAHUS, YMEHUS U
CTIOCOOBI ICMCTBUH, crienuprIecKue sl IPeAMETHON 00IacT «XUMUS», BUBI JESITEILHOCTH 110 MOTyYSHHIO
HOBOT'O 3HaHUS, €r0 UHTEPIPETALH, IPE0OPA30BAHUIO U IIPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTY-
anusx.

K xoHuy oOyuenus B 8 kiiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh cop-

MHUPOBAHHOCTb Y 00y4aIOUIMXC YMEHUMN:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHATUMN: aTOM, MOJIEKYJId, XUMUYECKUN 3JIEMEHT, IIPO-
CTO€ BEILECTBO, CII0)KHOE BEILECTBO, CMECHh (OJJHOPOJHAsA U HEOJHOPO/HAsA), BaJIECHTHOCTh, OTHOCHU-
TeJIbHAsl aTOMHAs U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAsI Macca, MacCcoBast
J0J151 XUMHYECKOT0 3JI€MEHTa B COCIMHEHUM, MOJISIPHBIM 00BEM, OKCHJI, KUCIOTa, OCHOBaHUE, COJIb,
3JIEKTPOOTPHUIIATEILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKash peakiys, KiIacCupuKaus peakuui: pe-
aKLUMU COEMHEHHUS, peaKluu pa3oKeHUs, PeaKkIMKi 3aMELIeHHs], peaKiMl oOMeHa, 3K30- U dHJI0Tep-
MUYECKHE pEaKlUu, TEIIOBOM 3(PPEeKT peakuuu, siApo aToMa, JIEKTPOHHBIN ClIOKH aToMa, aTOMHas
opOuTanb, paguyc aTomMa, XUMHUYECKasl CBsI3b, MOJISpHAs M HEMOJSpHAs KOBAJIEHTHAs CBSA3b, HOHHAsS
CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas J10Js BellecTBa (IIPOLIEHTHAs KOHIEHTpalus) B pac-
TBOpE;

® MJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITHM U NPUMEHATH OTU IOHATHUS IIPU
OINMCAaHUU BEIECTB U UX MPEBPALLIEHUN;

® UCMOJb30BaTh XMMUYECKYIO CUMBOJHUKY /ISl COCTaBJI€HUS (OpMYJ BEIIECTB U ypaBHEHUH XUMHYe-
CKHMX pEaKIIHIA;

® OMpeneNniaTh BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIeHb OKHUCJICHHUS diie-
MEHTOB B OMHApHBIX COEAMHEHMSIX, MPUHA/JICKHOCTh BEIIECTB K OMPEeIEHHOMY KIIacCy COEIUHeE-
HUMl 0 popmynam, BUI XUMHUECKON CBSI3U (KOBAJEHTHAs M MOHHAS) B HEOPTaHMUECKUX COEIMHEHU-
AX;,

e packpsiBaTh cMmbica [lepuonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAHUE TIe-
PUOINYECKON 3aBUCHMOCTH CBOWCTB XMMMYECKUX JIEMEHTOB OT MX NoJjoxkeHus B llepnoanueckon
CUCTEME, 3aKOHOB COXPAHEHUsI MAacChl BEIIECTB, ITIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO y4e-
HHUS, 3aKOHa ABOTaJIpo;

® ONUCHIBATh U XapaKTepH30BaTh TaOIMuHYyI0 Gopmy [leprnoaudeckoil cUCTEMbl XUMHUUECKHUX DJIEMEH-
TOB: pa3IUy4aTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mobounas noarpynmna (b-rpymma)y,
MaJible ¥ OOJIbIINE NepUO/Ibl, COOTHOCUTH 0003HAYEHHUs, KOTOpbIe UMeIoTCs B Tabnune «lleproande-
CKas cucTeMa XxuMuueckux 3iemMeHToB 1. . MeHeneeBa» ¢ YMCIOBBIMU XapPAKTEPUCTUKAMU CTPOE-
HUS aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB M 3aps/ si/ipa, 00liee YUCIo JIEKTPOHOB U pacupesesne-
HUE UX I10 3JIEKTPOHHBIM CIIOSIM);



KHaCCI/Iq)I/II_[I/IpOBaTB XUMHUYCCKUC 3JICMCHTLI, HCOPTaHNMYCCKUC BCIICCTBA, XUMHNYCCKUC PCAKIIUN (HO
YUCITY ¥ COCTABY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIIOBOMY SO PEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, TOJ-
TBEpKAasi ONMUCAHUE MPUMEPaMU MOJCKYJISIPHBIX YPAaBHCHUH COOTBETCTBYIOIIMX XMMHUYECKHX Peak-
LM

MIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT MX KA4YeCTBEHHOTO COCTaBa, BO3MOXXHOCTH
IIPOTEKAHUs XUMUYECKUX IIPEBPALLICHUN B PAa3JIMYHBIX YCIIOBHSIX;

BBIYUCIIATH OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO JIOJI0 XHMUYe-
CKOTO 3JIEMEHTa 10 (opMyJie COSIMHEHUS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH pacyé-
ThI [10 YPAaBHEHUIO XUMUYECKON PEAKLINH;

INPUMCHATH OCHOBHBLIC OIICpalyun MBICIIUTEIBHON ACATCIIBHOCTH — aHAJIM3 W CHUHTC3, CPABHCHHC,
0000I1IeHUE, CUCTEMATU3AINIO, KIacCU(UKAINIO, BBISBJICHUE TPUYNHHO-CIICACTBEHHBIX CBSI3CH — JUIs
W3YUYCHHS] CBOWCTB BEIIECTB M XMMHYECKHUX PEAKIUH, €CTECTBEHHO-HAyYHBbIE METOIbl MO3HAHUS —
HaOII0IeHNE, H3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIN );

CIICZIOBATh MPABHUIIAM ITOJIb30BaHUSI XUMHUECKOW TIOCY 10N U JIA0OPaTOPHBIM 000pPYIOBaHUEM, a TAKKE
IIpaBHJIaM O6paHI€HI/I$[ C BCIICCTBAMHU B COOTBETCTBUH C MHCTPYKIUAMMU IO BBIITOJIHCHUTIO J1a60paT0p-
HBIX XUMHYECKHUX OTIBITOB TI0 IMOJYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOJOPO/IAa U KUCIIO-
poJa), IPUTOTOBICHHIO PACTBOPOB C OINPEISIIEHHON MAaCCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA, ILIa-
HUPOBATh U MPOBOJIUTh XMMUYECKHUE IKCIIEPUMEHTBI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KU C-
JIOT C TIOMOIIBIO HHIUKATOPOB (JIAKMYC, PeHOIPTAIICUH, METHIIOPAHXK H IPYTHE).

K koHiy oOyuenus B 9 kiacce npeJMETHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaXkaTh cpop-
MHUPOBaHHOCTb y 00yUaIOIIUXCS YMEHU:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUN: XUMUYECKHUN DJIEMEHT, aTOM, MOJIEKYJa, UOH,
KAaTHOH, aHUOH, IPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKUCIICHUS, XMMHUYECKasl peakiysi, XUMUYecKasl CBsS3b, TEIUIOBOM 3(PPEKT peakiuu, MOJb,
MOJIApHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, FMEKTPOIUTUYECKAsT TUCCOLUAIUS, pe-
aKLUMM MOHHOTO OOMEHa, KaTajln3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTHUMbIE peak-
LU, OKUCIUTEIBHO-BOCCTAHOBUTEIIBLHBIE PEAKIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOC-
CTaHOBJIEHUE, AIIOTPONHs, aM(POTEPHOCTh, XUMHUYECKasl CBA3b (KOBaJIEHTHAs, MOHHAsI, METauInye-
CKasl), KpUCTaJUIMUeCKasl pemi€Tka, KOppo3Hs METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON peakiuH,
npeaesbHo gqonycruMas konnenTpanus 111K BemecTsa;

MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX IOHATHUH M NPUMEHATH JTU TMOHATHUS IPU
ONMCAHUU BEUIECTB U UX MPEBPALCHUN;

HCIO0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY Ul COCTaBJICHUS (OPMYJ BEIIECTB U ypaBHEHUI XHUMHYeE-
CKHMX pEaKLH;

ONPEIEIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B COCIMHEHHUSX PA3JINYHOTO
COCTaBa, MPHUHAIJICKHOCTh BEUIECTB K ONpeAEIEHHOMY KJaccy COeIMHEHHH 1o ¢gopmynam, BUI XU-
MHUYECKOM CBsI3U (KOBaJEHTHAas, MOHHAs, METaJNIN4YecKas) B HEOPraHMYECKHX COCIUHEHUSIX, 3apsi
MOHA 110 XUMUYECKOH QopMmyrie, XapaKTep Cpeibl B BOJHBIX pPaCTBOPaX HEOPraHUYECKUX COEIMHEHUH,
THI KPUCTAUIMYECKON pEMIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [leproanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATh €ro MOHUMA-
HUE: ONHUCHIBATh U XapaKTepu3oBaTh Tabnuunyo hopmy [leprnoaudeckoil cucTeMbl XUMUYECKUX dJle-
MEHTOB: pa3luyaTh MOHATHUSA «TJaBHasg mnoarpymnmna (A-rpynmna)» U «mobounas noxarpymma (b-
IpyIa)», Majble U OOJIbIINE MEPUO/IbI, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B MEPHOANYe-
CKOIl Tabnuile, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB
U 3apsj a1pa, oOliee YUciIo 3JeKTPOHOB U PacHpeesIeHne UX MO 3JIEKTPOHHBIM CJI0SM), OOBSICHSTH
o0I1IKe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COSIMHEHHH B Ipejenax MajblX Ie-
PHOZOB U IVIABHBIX MOATPYIII C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1accu(UIUPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEUIECTBA, XMMHUYECKHE peakuuu (1o
YHCITYy U COCTaBy YYacTBYIOLIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3((eKTy, 1o N3MEHEHHUIO cTere-
HEll OKUCIIEHUS] XUMHUYECKUX HJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CIICHU(PUUIECKUE XUMHUUECKUE CBOMCTBA POCTHIX U CIOXKHBIX
BEIIECTB, MOATBEPKAAsl ONUCAHUE IPUMEPAMH MOJIEKYJIAPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBY-
IOIUX XUMUYECKUX PEAKLINM;

COCTaBJIATh YPABHEHMSI HJIEKTPOJIMTUYECKON JUCCOUALMM KHUCIIOT, IEJI0YEH U COJIEH, IIOJIHBIE U CO-
Kpall€HHbIE YPaBHEHUS PEaKLMi MOHHOIO OOMEHA, YpaBHEHMS peakLui, MOATBEP)KIAIOLIUX CyLIe-
CTBOBAHME F€HETUUYECKOM CBSI3U MEX/y BELLIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM COCTaBJICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEaKIIHiA;

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXHOCTU IPOTEKAHUS XHU-
MUYECKHUX MIPEBPALLEHUI B pa3IUYHbIX YCIOBUSIX;

BBIUYUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO J10JII0 XUMHUYE-
CKOT0 3JIEMEHTa 110 (JOopMyJie COEMHEHNUs, MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IIPOBOJAUTH pacyé-
THI [10 YPaBHEHUIO XUMHYECKOM peaKLnu;

co0JIr01aTh MpaBWiia MOJb30BaHUA XUMHUYECKON MOCYI0M 1 J1aOOpaTOpHBIM 000pYIOBAHUEM, a TAKKE
IpaBuUja 0OpallleHHsl ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKLMSAMU IO BBIITOJIHEHHIO J1abopaTop-
HBIX XMMHYECKHUX OIBITOB IO MOJYUYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U yriie-
KHCJIOTO ra3a);

IIPOBOAUTH PEAKIIMU, MMOATBEPKAAIOIINE KAUECTBEHHBIH COCTaB Pa3jIMUHBIX BEILECTB: PaclO3HABATh
OTIBITHBIM TYyTEM XJIOpUA-, OpOMUA-, HOAU-, KapOoHat-, ocdar-, cumkar-, cyiabdar-, THAPOKCU-
VOHBI, KATHOHBI aMMOHMSI U MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE B BOJAHBIX PACTBOpPax He-
OpPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — aHAIW3 M CUHTE3, CPAaBHEHHUE,
0000IIIeHNE, CHUCTEeMATU3alUI0, BBIABICHUE MPUYMHHO-CICICTBEHHBIX CBS3€W — IS W3ydCHHS
CBOMCTB BEIIECTB M XMMHUECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METO/IbI [TI03HAHUS — HAa0JIO/IEHHE,
U3MEpEeHUe, MOACIMPOBAHNE, SKCIIEPUMEHT (peaJIbHbII U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne KoanyecTBO 4acoB
n/ HaumeHoBaHue pa3/iejioB U TeM NMPOTrPAMMBbI Bcero Konrpoabnsie IIpakTuueckue JaeKkTpoHHbIE (HU(POBHIE)
n padoThbI padoThI o0pa3oBaTe/bHbIE PeCypChl
Paznea 1. IlepBoHavaibHble XUMHYECKHE TIOHATHUSA
11 Xumusi — BaxxHas 007aCcTh €CTECTBO3HAHUS U ITPAKTHYE- ) 2 bubmumorexa [IOK
CKOM JIeSITeJIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
1.2 BemmectBa n XuMHUeCKHE peaKIuu 15 1 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe Il HEOPraHUYECKUX BellleCTB
2.1 Bozayx. Kucnopon. ITonsitie 06 okcugax 6 bubmmoreka [IOK
https://m.edso0.ru/7f41837c
2.2 Bonopoa.IlonsiTue o KUCIOTax M COAX 8 1 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c
2.3 Boga. PactBopsl. [ToHsTHE 00 OCHOBaHUSAX 5 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJ1acChl HEOPraHUYECKUX COETMHEHUN 11 1 1 bubnnoreka [JOK
https://m.edso0.ru/7f41837c
Hroro no pasneny 30

Paznen 3. [lepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoenne atoMoB. XUMHYeCKasi CBSA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

3.1 [Tepnonnueckuit 3akoH u [lepuonnueckas cuctema XUMHU- 7 bubnnoreka [JOK
yeckux anemenToB J[. . MenneneeBa. CTpoeHue atoma https://m.edso0.ru/7f41837c

3.2 Xumuueckas cBsizb. OKMCIUTEILHO-BOCCTAHOBUTEILHBIC 8 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c

Wroro no pazneny 15 bubnnorexka [JOK
https://m.edsoo.ru/7f41837¢c

PeszepBHoe Bpemst 3 bubnmnorexa [JOK
https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KVIACC

KoanuectBo yacos
JaeKkTpoHHbIe (HU(POBHIE)
Nen/m  HaumeHOBaHHe pa3aesioB M TeM NMPOrPaMMBbI Kontpoabubie IIpakTunyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3znen 1. BeniecTBO U XUMHUYECKHE PeaKIIUU
11 [ToBTOpenue u yriry0ieHrne 3HaHUH OCHOBHBIX Pa3JIeIoB 5 1 bubmumorexa [IOK
' Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOC €CK eaKuil 4 bubamorexa IOK
. HOBHBI HOMEPHOCTH XUMHYECKUX ui
P peait https://m.eds00.ru/7f41a636
DAEKTPOIUTHYECKAs AUCCOIUAINS. XUMUUYECKUE PeaKIINH bubnnoreka [JOK
1.3 8 1 1
B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
OO01mmas xapakTeprucTHKa XUMUIECKHX ieMeHToB VIIA- bubnuorexa [JOK
2.1 4 1
rpymibl. ['anoreHs https://m.edso0.ru/7f41a636
OO01mmas XxapakTeprucTHKa XUMUIECKHIX dJIEMEHTOB VIA- bubnuorexa [JOK
2.2 ) 6
rpymmbl. Cepa u e€ coeTMHeHHSI https://m.edso0.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA- bubnuoreka [IOK
2.3 7 1
rpynnsl. A30T, pocdop U UX COeAUHEHHUS https://m.edsoo.ru/7f41a636
24 OO6m1ast XxapakTeprucTHKa XUMUYECKHUX deMeHToB [V A- 3 1 9 bubnuotexa [JOK
' rpyMIbL. YTIEPOa U KPEMHUN U UX COCTUHCHHUSI https://m.edso0.ru/7f41a636
Hroro no pasneny 25
Pasnen 3. MeTanibl 1 MX COeIMHEHHUS
bu6mmorexa [IOK
3.1 06 i 4
He CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
3.2 B i 16 1 2
QKHEUIITNE METaJUIbl U UX COSIMHECHHUS https://m.eds0o.ru/7f41a636
Hroro mo paszneny 20
Pasnen 4. Xumus u okpyxaomas cpeaa
4.1 BemecTBa 1 maTepuaibl B )KU3HU YEIOBEKA 3 bubmmorexa LIOK
' B P https://m.edsoo.ru/7f41a636
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Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
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INOYPOYHOE IIJTAHUPOBAHUE

8 KJIACC
N KounyecTBO 4acoB Jlara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabneie IIpakTHyeckme o0paszoBaTelbHbIe pecyp-
n/n Bceero U3YyYeHUS
padoThI padoThI ChbI
1 [Ipenmer xumuu. Ponb XuMuu B AKU3HU YEJI0- 1 bu6nuoreka [IOK
Beka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX TO3HAHKS B XUMHH 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d227e
IIpaxtrueckas pabora Ne 1 «IIpaBuiia padOThI
3 B JIia60paTOpI/II/IpI/I IPUEMBI 06p:meHHaI<): nabo- 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
paToOpHBIM 000PYI0BAaHUEM»
4 YucTteie BemecTBa 1 cMecu. CriocoObl pasjie- 1 bubmuoreka [{OK
JICHUS] cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Pa3nenenue cme- bubnnoreka [JOK
5 . . 1
ceii (Ha mpUMepe OYMCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubmmoteka IIOK
6 ATOMBI H MOTEKYIIbI 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE DIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuoreka [{OK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB. XUMU-
10 yeckas popmyina. BaJ'IeHTHOCTLH;TOMOB XUMHU- 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2eae
YECKUX DJIEMEHTOB
OrHocutenbpHas aToMHas Macca. OTHOCHTEIb- bu6nunorexa LIOK
11 1
Hasi MOJIEKYJIIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTa B CO- 1 but6mmoreka [IOK
eIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemecTBa. Mosb. MossipHast 1 but6mmoreka [IOK
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Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKkue 1 XUMUYECKUE SBIICHUS. XUMU- but6mmoreka [IOK
gyecKast peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs IPOTEKAHUS XUMHUYE- bubmuorexa [IOK
CKUX peaKIuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MaCChl BEUIECTB. XUMUYE- bubmmoreka [JOK
CKHE ypaBHCHHSI https://m.edsoo.ru/ff0d3b88
Brrancnenus xoimyecTBa, MacChl BEIIECTBA 110 bub6nmoreka [IOK
17 .
YpaBHEHHSIM XMMHUYECKHX PEaKIHit https://m.edsoo.ru/ff0d5708
18 Knaccuukanus XuMu4eckux peaxuuii (co- Bu6mumoteka [JOK
CIMHEHMSI, PA3JIOKEHHSI, 3aMEILCHIS, OOMEHA) https://m.edsoo.ru/ff0d3f34
M. B. JIoOMOHOCOB — y4€HBIii-
19 SHIUKJIONETUCT. O6O6yItIIIeHI/Ie U CUCTeMaTu3a- brbmmorexa LIOK
¥ https://m.edsoo.ru/ff0d40c4
WS 3HAHUT
20 KonTponbnas padora Nel mo teme «BermectBa bubnnorexa [JOK
U XUMHUYECKUE PCAKIIUI https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CoctaB Bo3ayxa.
21 <Kﬂciz;OH———3HeMeHTIalOCTOCBéileBO. bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O30oH
OuU3NYECKUE U XMMUYECKUE CBOMCTBA KUCIIO-
22 poJia (peakuuu okucieHus, ropeaue). [lons- bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
THE 00 OKCHIax
Crioco0bl ToTy4eHus1 KUCIIOpoia B 1abopato-
23 puu u HpOMBIHyIIJI'IeHHOCTI/I. HII))Hf/IeHeHHe iuc- bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
Jopoja
TerutoBo 3PpPEeKT XMMUYECKON pEeaKLHH, M0-
24 HﬂTHe()Tepﬁg;nanecxowlypas;eH;; 9K30- bubamorexa [OK
’ https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
o5 TomnuBo (He(Th, yroib U MeTaH). 3arps3He- bubmuoteka [IOK
HUE BO3/yXa, CIOCOOBI €T0 MPeO0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
[Tpaktrueckas padota Ne 3 mo teme «Ilomyde- Butmorexa LIOK
26 HUE ¥ cOOMpaHue KUCIOPO/a, H3YICHHE €T

CBOWCTB»

https://m.edsoo.ru/ff0d4ae2
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BOI[OpOI[ — JJICMCHT U MPOCTOC BCIICCTBO.

bubnunoreka LIOK

21 Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
28 dusnueckre 1 XUMHUYECKUE CBOMCTBA BOIO- but6mmoreka [IOK
pona. [TpumeHenue Bo1opoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COJSAX bubamorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTydeHust BOJOPOa B 1aboparo- bubmmoreka [JOK
pun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o teme «Ilomyude-
31 HI/II)C u c06npaH§e BOZIOPOJIa, U3yUCHHE ergII buomiorexa LIOK
y ’ https://m.edsoo.ru/ffod4f42
CBOMCTB»
. N bubmuoreka [{OK
32 Mounsipabiii 00bEM razoB. 3akoH ABOrajapo https://m.edsoo.ru/f0d542e
Brrunciienus 00bEMa, KOJIMUECTBA BEIIECTBA
33 rasza 1o ero M3BeCTHOMY KOJIUYECTBY ;ueme— bromiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
CTBa WU 00BEMY
Brruncienus 00EMOB Ta30B 10 YpaBHEHUIO
34 peakIy Ha OCHOBE 3aKOHA 063&51%4251)( OTHO- buomiorexa LIOK
3 https://m.edsoo.ru/ff0d5708
IICHUH Ta30B
35 du3nyeckre 1 XUMHUYECKHE CBOMCTBA BOIEI bubmmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [ToHsTHE 00 HHAMKATOpPAX bubmorexa HOK
https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. HacelmeHHbie u He-
37 Ha(ilmem}sme pafTBopLI. Macch)I]Iaasf JIOJIS Be- bubnuorexa LTOK
https://m.edsoo.ru/ff0d5b40
IIeCTBa B pacTBOpE
[IpakTraeckas padora Ne 5 mo teme «lIpuro-
38 TOI:BJ'IGHI/IG paCTlfopOB C ompeenEHHON nfacco- bubmmorexa LIOK
. . . https://m.edsoo.ru/ff0d5eba
BOH JI0JIel pacTBOPEHHOTO BEIICCTBAY
39 Konrponsnas padora Ne2 o teme «Kucino- bubmuoteka [IOK
poxn. Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCU(UKaIUsI, HOMEHKJIIA- but6mmoreka [IOK

Typa

https://m.edsoo.ru/ff0d664e
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ITonyyenue u XMMUYECKUE CBOMCTBA KUCIIOT- bubmuorexa [JOK
41
HBIX, OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cocTaB, KJlacCU(pUKAIHsI, HOMCH- but6mmoreka [IOK
42
KJarypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA OCHOBA- bubmuorexa [JOK
HUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaius, HOMEH- bubnunorexa LIOK
44
KJarypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue €CKHE CBOMCTBA KHUCIIO bubnxorexa LIOK
Ty4eHUE U XUMUYECKHE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa, CIIOCOOBI MO- bubnnorexa [JOK
46 .
Jy4eHUsI, XHMHYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
IT 6ota Ne 6. P -
| oo o e s
P ! . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COCTUHEHUN»
48 I'eneTnyeckas CBs3b MEXKIYy KJIaCCAMHU HEOP- Bbu6mmoteka [JOK
TFaHUYECKHUX COCIUHCHHI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre 1 cucTeMaTr3aIis 3HaHAHA bubmorexa LIOK
B 1 https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubmmnoreka HOK
KJIACChl HEOPTaHMUECKUX COCIMHEHHIA" https://m.edsoo.ru/00ad9ela
I -
o | e e
' TPyt 8 https://m.edsoo.ru/00ad9ffa
HBIX DJIEMEHTOB
o | e e o
o A https://m.edsoo.ru/00ada52c
neeBa
53 [Tepuosapl, rpynmbl, HOATPYIIIBI bubmrorexa LIOK
PHOBL, TPYIIEL, TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIZIED. bubnuotexa [JOK
N3oTons https://m.edsoo.ru/00ada342
55 CTtpoeHue 3NeKTPOHHBIX 000JI0YEeK aTOMOB bubnmnorexa [JOK

aneMeHToB [lepuoanyeckoii cucremsr . W.

https://m.edsoo.ru/00ada6bc
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Menneneesa

XapakTeprucTuka XMMHYECKOT0 3JIeMEHTa 110

. but6mmoreka [IOK
56 ero nosioxeHuto B [lepuoamieckoit cucreme 1
https://m.edsoo.ru/00ada824
1. 1. MenneneeBa
3nauenue [leproandeckoro 3akoHa Jjs pas-
57 BHUTHS HayKI/IIIjI n;[aKTI/IKI/I. 1. . MelfnenI;eB 1 bubnrorexa LIOK
.. https://m.edsoo.ru/00ada96e
— yu€HBIH, Me1aror U rpaKIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB XUMUYE- 1 bubmmoreka [JOK
CKHUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
59 HMonHas XuMu4ecKas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHast moJsipHast XMMUYECKasi CBSI3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJIIpHAs XUMUYECKas CBSI3b 1 Bubmmorexa HOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
bubmmoteka IIOK
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1 bubmmnoreka HOK
atoma. XMMHYECKas CBSI3b) https://m.edso00.ru/00adb486
66 PezepBHblil ypok. OG00111€HNE U CUCTEMATH- 1 bubmuoreka [IOK
3a1us 3SHAaHUHA https://m.edso0.ru/00adb33c
67 PesepBHbIil ypok. O600111€HNE U CUCTEMATH- 1 bubmuoreka [JOK
3a1usl 3HAHUH https://m.edsoo.ru/00ad9cb?2
68 PezepBHblil ypok. O00011I€HNE U CUCTEMATH- 1 bubmuoreka [IOK
3a1usl 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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9 KVIACC

KoanuyecTBo 4acoB

JJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoka Kourpoabsubie IIpakTnyeckue o0pa3oBaTejibHbIE pecyp-
n/n Bceero U3YyYCHUS
padoThI padoThI ChbI
[lepuonnueckuit 3akoH. [lepuonnueckas cu-
1 ep A . ene P I;[ . Me 1 bub6numoreka [IOK
cTeMa XuMuieckux snemenTtos J[. M. Men-
https://m.edsoo.ru/00adb59e
JiesieeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XH-
5 . P ere . ix 16 1 bub6numoreka [IOK
MHUYECKHUX 3JI€MEHTOB MEPBbIX TPEX MEpUO-
P P P https://m.edsoo.ru/00adb6b6
JIOB
3 Krnaccudukanus 1 HOMEHKIIaTypa Heopra- 1 bubmmoreka [JOK
HUYECKHX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bunbl XuMu4ecKkon CBS3H U TUIIBI KPUCTAII- 1 bubnnorexa [JOK
JMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme «IloBTo-
5 peHue u yriayOieHrue 3HaHUH OCHOBHBIX pas- 1 1
JIeNIOB Kypca 8 Kiiaccay
6 Knaccudukanms XuMuueckux peakiifii mo 1 bubmuoreka [IOK
Pa3IUYHBIM NIPH3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pEAKIINH.
7 ITo € 0TOo Ic)) e eTepo : e 1 bubamorexa LIOK
HSTHE O TOMOTEHHBIX U TeTEPOTCHHBIX pe-
P P https://m.edsoo.ru/00adbe9a
AKIHSX
[TonsTHe o xuMuyeckoM paBHoBecun. Dak-
3 TOPBI, BIUSIONINE HA CKOPOCTh XUMHUYECKOM 1 bubnnorexa [JOK
PEaKIMK U MOJIOKEHNUE XUMHUYECKOTO PaBHO- https://m.edsoo.ru/00adc28c
BecHs
9 OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC PEAK- 1 bubmmoreka [JOK
UH https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHUUECKOM THCCOLMALINN. bu6muoreka [JOK
10 1
CunbHble U crabble AJIEKTPOIUTHI https://m.edsoo.ru/00adcd68
bu6muoreka [IOK
11 HonHbIe ypaBHEHHSI peakui 1 1

https://m.edsoo.ru/00add448
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XUMHUYECKUE CBOMCTBA KUCJIOT U OCHOBAaHUN

bubnunoreka LIOK

12 i 00 -
B CBf}Te MPEICTABICHUH 00 SJEKTPOIUTHYE httos://m.edsoo.ru/00add5d8
CKOI1 Tucconuanuu
X i i -
13 cramneunii o6 snextpommccioft accoun bimorera L1OK
P AHECON https://m.edsoo.ru/00add8b2
aruu
14 [TonsiTre o ruaponuse conen bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6nmoreka [IOK
15 0606 i
oOLIeHNe U CUCTeMaTHU3allHsl 3HAHHH https://m.edso0o.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemienue sxc- Bbu6mmoteka [JOK
16
MEPUMEHTAIIBHBIX 32149 https://m.edsoo.ru/00addbfa
K 60ota No2 Onex-
17 spommmmeskan amecowsaun, Xrsccre bimorers L1OK
P AHCCOTHAITL https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»
18 OO61mas xapakTepuCcTHKa rajloreHoB. XUMHU- bubnnoreka [JOK
YyecKHe CBOWCTBA Ha IpUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 Xnoposogopon. CossiHas KUCIIOTa, XMMHUYe- bubmmnoreka HOK
CKHE CBOMCTBA, MOJyICHUE, IPUMCHEHHE https://m.edsoo.ru/00ade104
I1 6ota Ne 2 [Tony-
20 e conmmoi kneor, wyene biGmiorera LIOK
y s https://m.edsoo.ru/00ade348
CBOWCTB»
| e
DEATHIH, A P A https://m.edsoo.ru/00ade488
OBITKE
OO6mras xapakTeprucTrKa 3J1eMeHTOB VIA- bubnuotexa [JOK
22
TPYIIIIBI https://m.edsoo.ru/00ade64a
| Ao b o
8 P oA PHPOAE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
24 CepoBoziopoi, cTpoeHue, GU3NIEeCKue 1 Xu- bubnmnorexa [JOK
MHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
25 Oxcunst cepbl. CepHast KHCIOTa, (U3HUECKUE bubnmoreka [JOK
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U XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28

XUMUYECKUE peaKkliny, JIexKalllle B OCHOBE
MIPOMBIIIJIEHHOTO CII0Cc00a MOJIy4YeHus cep-

but6mmoreka [IOK

26
HOMW KHCJIOTBl. XUMHYECKOE 3arpsi3HCHHE https://m.edsoo.ru/00adec8a
OKpY>Karollel Cpeibl COEqUHEHUSIMU CEPbI
97 Brrunciienne MaccoBoil 101 BbIXOJa IIPO- bub6nmoreka [IOK
AyKTa peaKIiu https://m.edsoo.ru/00adec8a
06 VA-
PYHIBL > PACIPOCTP '© B TIPHPOAS, https://m.edsoo.ru/00adeea6
¢bu3nyeckre 1 XuMUYecKre CBOMCTBA
AMMUaK, ero GU3HYECKUE U XUMUICCKHEC bubnunoreka LIOK
29 .
CBOMCTBA, MOJYYCHUE U IPUMEHCHUE https://m.edsoo.ru/00adf004
30 [Ipaktuueckas padora Ne 3 no teme «llomy- bubnnorexa [JOK
YeHUE aMMHUAKa, H3y4CHHUE €r0 CBOMCTBY https://m.edsoo.ru/00adf180
31 A3OTHas KUCI0Ta, €€ GU3NIECKUEe U XUMHU- bubnnorexa [JOK
YeCcKHe CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB M COJICH aMMOHHS
32 B KauecTBE MUHEpaIbHBIX YA00peHui. Xu- bubmmnoreka HOK
MHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH cpesibl https://m.edsoo.ru/00adf518
COCTMHEHUSIMH a30Ta
) .0 A%
B saonoms Grwacosae n st oot biorera LIOK
’ https://m.edsoo.ru/00adf68a
CTBa, ITOJIy9ICHUC
u -
o | pemonm dochr v
PELIB DI SAODPENIHTL 24D P https://m.edsoo.ru/00adfc20
poaHoU cpeabl hocharamu
Yrnepon, pacnpocTpaHeHue B mpupoje, Gpu- bubnmnoreka [JOK
35 .
3MYECKHUE U XUMUYECKUE CBOWMCTBA https://m.edsoo.ru/00adfd9c
0 -
KCHTBI erUIepona, X pU3NICCKUEC U XUMHU BuGmiorexa [IOK
36 YEeCKUE CBOMCTBA. DKOJIOTHYECKHE ITPo0IIe-
https://m.edsoo.ru/00adfebe
MBI, CBSI3aHHBIE C OKcuoM yraepoaa (IV)
bu6 OK
37 VYronpHas KUCI0Ta U €€ COH nommorexa Ll

https://m.edso0.ru/00ae006¢c
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[IpakTuyeckas padora Ne 4 o teme "Ilomy-

38 YeHHEe YTIeKucioro ra3a. Kauectsennas pe- buomoreia LIOK
https://m.edsoo.ru/00ae027e
akmus Ha KapOooHaT-uoH"
39 [lepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX Bu6mumotexa [JOK
BEILIECTBAX KaK O COCJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuwuii u ero coequHeHus bubamorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTudeckas pabora Ne 5. Pemienue skcre-
41 pI/II)MeHTaJ'ILHBIXp?;a,I[a‘I o Teme «BakHeiimue bubmmorexa LIOK
https://m.edsoo.ru/00ae0bf2
HEMETAJUTbl U UX COCTUHEHUS
Kontponbnas padota Ne3 o teme «Bax- bubnnorexa [{OK
42 .
HEHIIIME HEMETAIIIBI U UX COCTUHCHUS https://m.edsoo.ru/00ae0el8
OO6m1as XxapakTeprucTHKa XUMHYSCKHX dJIe-
43 MEHTOB — MeETaJI0B. MeTaan4decKas CBsI3b bubmuoreka [{OK
Y METaJUTMYECKasi KPUCTAIUTMIECKas peméT- https://m.edsoo.ru/00ae103e
ka. @U3NYECKUE CBOWCTBA METAIIIIOB
44 XHUMHUYECKHE CBOMCTBA METALIOB. DJIEKTPO- bubnnorexa [JOK
XMUMHUYECKUH PSIJ] HANPSHKEHUH METaIIOB https://m.edsoo.ru/00ae1156
OO6mme crmocoOb! MOTYyYEHUsT METAJIOB.
45 CrnnaBel. Beraucienus mo ypaBHEHUSM XHU- bubnuoreka [{OK
MHUYECKUX PEaKIIHid, €CITH OJIUH M3 pearcHTOB https://m.edso0.ru/00ae1156
COJZIEPKUT TPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbBIE METATLITBI bubmmorexa LOK
https://m.edsoo.ru/00ae14b2
48 OxcuIbl ¥ THIPOKCHIBI HATPHS U KaTUs bubmrorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [Ilero4yHO3EMENBHBIE METAUIBI — KATBLUN U bu6muoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxkuetinne coequHeHN KaJbIUI bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cUcTeMaTH3aIusl 3HaAHUIA
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bubnunoreka LIOK

52 KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS https://m.eds00.ru/00ae 1886
53 [TpakTrueckas padota Ne 6 mo Teme "KEct- bubnuoteka [JOK
KOCTb BOJIbI © METOJIbI €€ yCTpaHeHUs" https://m.edsoo.ru/00aelae8
54 Ao bub6nmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBAa OKCHJIA M THIIPOKCH- Bbu6mmotexa [JOK
it} https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
% Aeneso https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCUIBI U conn kene3a (I1) n bu6nmorexa LIOK
xenesa (II0) https://m.edsoo.ru/00ae35e6
58 O0o001IeHNe U CHCTeMAaTH3alns 3HAHUN
o | Dot
https://m.edsoo.ru/00ae3de8
METAJIJIBI U UX COCTUHCHUS
Boruncnenus no ypaBHeHUSIM XUMHUECKUX
80 Gume wan corepn npunicen. Bosucac- b morera LIOK
N https://m.edsoo.ru/00ae1750
HUS MAaCCOBOMH JIOJIM BBIXOJa MPOJIYKTa peak-
117071
61 O060061IeHre U crucTeMaTu3alus 3HaHU!
62 KOUHTpOJH)Hasl pabota Ne4 o teme «Bax-
HEHIIIME METAJUTBI U UX COCTMHCHUS
63 BemecTsa 1 maTepuansl B TOBCETHEBHOM bubnunorexa LIOK
KU3HU YeTIOBeKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei bu6muoreka [JOK
cpenabl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnn sK0JI0rHYECKUX bu6muoreka [IOK
npobiiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. OG00111€HNE U CUCTEMATH- bubmuoteka [IOK
3a1us 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O60011ICHIE U CHCTEMATH- bubnuoteka [JOK
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3a1usa 3HaHUN

https://m.edso0.ru/00adb33c

68

PesepBubIil ypok. O60011ICHIE U CHCTEMaTH-
3a1Ms 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

but6mmoreka [IOK
https://m.edso0.ru/00ad9ch?2
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumusi, 8 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe obmectBo «M3narensctBo «IIpocsemie-

HHCH

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

POII



		2023-09-08T12:49:52+0400
	Козлова Лариса Александровна
	I am the author of this document




