MynununaibHoe 0011e00pa3oBaTebHOE YUPEXKICHHUE
[leknuHckas cpenHss o0ieoOpa3zoBaTeIbHas IIKOJIA

AHHomayus K padoueii npozpamme

y4eOHOT O MPEeAMETa « XUMHS_ »

Pabouas mporpamMmma yuyeOHOTO IIpeAMETa « XUMHUS » 00s3aTebHON npeaMeTHOM o0nacTu « EcTecTBeHHO-HAy4YHBIE
npeaMeTsl » pazpaboTana B coorBeTcTBUM ¢ MyHKTOM 31.1 ®I'OC OO0 u peanuzyercst 2 roja, ¢ 8 mo 9 kiacc.

PabGouass mporpamma paszpaborana yuuteneM AHTOmuUHONM C.O. B COOTBETCTBUU C TOJIOKEHHUEM O paboyux
porpaMMax M Onpe/essieT OpraHu3aIio 00pa30BaTEIbHON NS TEIBHOCTH YIUTES B IIIKOJIE TI0 OMIPEICTICHHOMY Y4eOHOMY
npeomemy.

Pabouas nporpamma yuebornoco npeomema asusiercst yactbto OOIT OO0 onpenensitoiei:

- COJIEpP)KAHUE;

- IJTAHUPYEMBbIE PE3yJIbTAThI (JINYHOCTHBIE, METATIPEIMETHBIE U TIPEIMETHEIE);

- TEMaTHYeCKOe IUIAHUPOBAHUE C ydyeToM pabodueld mporpaMMbl BOCHHTAHHUS U BO3MOXKHOCTBIO HCIOJB30BaHUS
D0P/LOP.

PaGouas mporpamma oOCy>keHa ¥ PUHSATA PEIICHUEM METOANYECKOro OOBEAMHEHNS U COTIIAaCOBaHA 3aMECTUTEIIEM
JUPEKTOpa M0 y4eOHO-BOCIIUTATENBHOM padoTe.

Jlama: 29.08.2023
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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMHu# Ha YpoBHE OCHOBHOT'O 00111€eT0 00pa30BaHMs COCTaBIIEHA HA OCHOBE TPeOOBAaHMI K pe3yJibTaTaM
OCBOEHHSI OCHOBHOU 00pa3oBaTesbHON MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus, npeactaBieHHbix B @I'OC 00O, a
Takke Ha OCHOBe (defepalibHOM pabouell MporpaMmbl BOCHUTaHUS M C YYETOM KOHIEMIMM MPENoJiaBaHus y4eOHOro
npeaMeTa « XMMHUs» B 00pa3oBaTelibHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma mo XvMHM Ja€T NPEICTAaBICHUE O LENAX, OOWIEH CTpareruu OOy4YeHHs, BOCHUTAHMS WU Pa3BUTHS
oOydaroluxcst  CpelcTBaMU  Y4eOHOrO MpEeAMETa, YCTaHaBIMBAeT 0O0A3aTENbHOE MPEIMETHOE  COJEepKaHue,
peaycMaTPUBAET PACHPENEIICHHE €ro Mo KilaccaM U CTPYKTYpHUPOBAHHE IO pa3liellaM U TeMaM MPOrpaMMbl N0 XUMUH,
onpeaensieT KOJIMYECTBEHHbIE M KaYECTBEHHBIE XApAKTEPUCTHKU COACPKAHUSA, PEKOMEHIYEMYIO MOCIIEI0BAaTEIbHOCTD
U3YUYEHUS] XUMUU C YYETOM MEKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTUKU Y4e€OHOIO MpOIecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUaroIUXCs, ONpeaesseT BO3MOKHOCTH IPeIMETa JAJi pealiu3alii TpeOOBaHU K pe3ybTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TAKXKe TPeOOBaHUH K pe3yJibTaTaM
oOy4yeHHs XMMHUM Ha YPOBHE IIeJIe W3Y4YeHHUsS MpeIMeTa M OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHOW NEATEIHLHOCTH
00yYaroIerocs Mo OCBOEHUIO Y4eOHOTO COJIEPKAHUS.

3HaHWEe XHMHH CIY>)KUT OCHOBOM 1Jii (DOPMUPOBAHHUS MHUPOBO33PEHUSI OOYHAIOUIErocs, €ro MpeACTABICHUN O
MaTepHaJIbHOM €IMHCTBE MUPA, BAXKHYIO POJb UTPAOT (HOpPMHUpPYyEMbIE XUMHEH TPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
DHEPrUM U 00 HBOJIOIMH BEUIECTB B MPUPOJE, O NYTSIX pEHIeHUs TI00albHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM, MUIIIEBON U IKOJIOTHYECKON 0€3011aCHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET pealiu3allii BO3MOXKHOCTEH AJid caMOpa3BUTUSL U POPMUPOBAHUS KYJIbTYpPbl JUYHOCTH, €€ oOLIeH u
(GyHKIIMOHATIBFHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOyYaronIuXxcsi, HaBBIKOB HX
CaMOCTOSITEJIbHOM Y4eOHOW MESITeIbHOCTH, SKCHEPUMEHTAIbHBIX W MCCIEI0BATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;



3HAKOMUT CO CIIEHU(PUKON HAYYHOTO MBILUICHUS, 3aKJIabIBAET OCHOBBI 1I€JIOCTHOTO B3IJIS/1a HAa €AMHCTBO MPUPOJIbI U
YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TAaioM B (DOPMUPOBAHUH €CTECTBEHHO--HAYIHON TPAMOTHOCTH O0yUYarOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YCIIOBEKY,
BHOCHUT CBOU BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHuE O0YHArOITUXCS.

JlanHble HanpaBieHUs: B 00YYEHUH XUMUU 00€CTIeYNBAIOTCS CIEIU(PUKON ColepKaHusl yueOHOT0 MpeaMeTa, KOTOPBIN
SIBJIICTCS TI€IarOTUYECKU aJalITHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs OPUEHTHUPOBAH HA OCBOCHUE OOYYAIOIIMMUCS CUCTEMBI
MIEPBOHAYAJIBHBIX MOHSATHN XWMHWH, OCHOB HEOPTAaHUYECKOM XHMMHUHU W HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSITUN
OPTaHUYECKON XUMHH.

CrtpykTypa coliepkaHusi MPOTpaMMbI 10 XUMHH c(OpMUpOBaHa Ha OCHOBE CHCTEMHOIO MOJX0J/a K €€ M3yYeHHIO.
ConeprxkaHue CKIIAIbIBACTCS U3 CUCTEMBI IOHITUHA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHSITUNA O XUMUYECKOM
peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI MO MPUHIMIY MOCIEI0BATEILHOTO Pa3BUTHUSI 3HAHUW HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUNA PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona . . MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— IIpeACTaBICHUM 00 ANEKTPOJIUTHIECKON JUCCOIMAIIMY BEUIECTB B paCTBOPAX.

TeopeTnyeckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TIOJTYYEHHBIX W OCMBICIEHHBIX (DaKTOB,
pPa3BUBAIOTCS TOCIEAOBATEIIBHO OT OJHOTO YPOBHS K JIPYrOMYy, BBIMOIHSS (DYHKIIMU OOBSICHEHUS M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U TTOTYUYCHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKON COCTABIISIONIEH
HAYyYHOW KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOW MPHUPOJbI, IEHHOCTHOIO OTHOILICHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUS B Hayke. V3yueHue XUMHUHM TMPOUCXOJIUT C MPUBJICUCHUEM 3HAHUN M3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOBR:
«Oxpyxatomuii Mupy», «buonorus. 5—7 knacce» U «duzuka. 7 Kiacey.

[Ipu M3ydeHNn XUMUU TIPOUCXOAUT (POPMUPOBAHUE 3HAHUNM OCHOB XMMHUYECKOW HAyKH KakK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUSI, TPAKTUYECKON JEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI. 3ajaua



y4eOHOT0 MpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN — BaKHEHIINX (PaKTOB, MOHATUN, 3aKOHOB
U TEOPETHUYECKUX TMOJIOKEHUH, TOCTYIMHBIX 0000IICHIIT MUPOBO33PEHUECKOTO XapaKTepa, SA3bIka HAyKH, B MPUOOIICHUH K
HAyYHBIM METOJAaM TO3HAaHUS TPH H3YyYEHWHW BEIIECTB W XHWMHUYECKHX peakiuid, B (POPMUPOBAHUM U Pa3BUTHH
MO3HABATENIbHBIX YMEHHM M UX NPUMEHEHUH B Y4eOHO-TO3HABATEIbHOW U Y4EOHO-HUCCIEAOBATEIbCKON ESITEIIbHOCTH,
OCBOCHHHU MPaBUII O€30I1aCHOTO OOpaIlleHHsI C BEIIECTBAMHU B TOBCEAHEBHOM JKU3HU.

[Ipu n3ydeHnn XMMUK Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus BaXKHOE 3HaUEHUE TPUOOPEITH TaKue IEeNH, KakK:

— (opmupoBaHHe WHTEUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY MPUHATHIO PEIICHUN, CIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHMs Ha CHCTEMAaTUYECKOE MPUOOIIICHHE 00YUaIOIIUXCSl K CAMOCTOATENbHOM MO3HaBaTEIbHOM
JeSATEeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUs, GOPMUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrnieyeHre yCIoBUHM, CIIOCOOCTBYIONIUX MPUOOPETCHUIO 00YUYaIOIIMMUCS OMbITa Pa3HOOOPA3HOU NIEATEIbHOCTH,
MO3HAHUS W CaMOTIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), UMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— dopmupoBaHue 001IeH (PYHKIIMOHAIBPHOM U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM UHCIIC YMEHUMN OOBSICHSTH U
OIICHUBATH SIBJICHUS OKPY’KAIOIIETO MUPA, UCIIONB3Ys 3HAHUS U OIBIT, TOJIYYCHHBIC MPU U3YYCHUH XUMHUH, TPUMEHSITh UX
IIPU pelIeHUH IPOOJIeM B TOBCETHEBHOM JKU3HU U TPYIOBOM JCSATEIBHOCTH;

— ¢opMupoBaHUE Y O0YyYAIOIINXCS TYMAaHUCTUYECKUX OTHOIICHHM, TOHUMAHUS [IEHHOCTU XUMUYECKUX 3HAHUM IS
BBIPAOOTKH SKOJOTUYECKH 1ETIECO00Pa3HOTO MOBEACHHUS B OBITY M TPYAOBOU JEATEIHLHOCTH B IIEJISIX COXPAHEHHUSI CBOETO
3710pOBbS U OKPY’KaIOLIEH IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CITOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIIMTAHHWIO HA OCHOBE YCBOCHUS
00111e9eI0BEUeCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO IS M HAITPABICHHOCTH TATbHEHIIIETO 00yUeHUSI.

OO61ee Ynciio 4acoB, OTBEAEHHBIX ISl U3YYCHUSI XMMUU HAa YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHusi, cocTaBiisieT 136
yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heziel0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUHK B KU3HU YEJIOBEKA. XUMUA B cUcTeMe HayK. Tena u BemectBa. PrU3nveckre CBOMCTBA
BEIECTB. ArperaTHoe cocTosiHue BeulecTB. [loHsTHE 0 MeToax nmo3HaHus B XUMuK. YncTsie BemecTBa U cMecu. CriocoObl
pa3aenaeHus CMECeN.

ATOMBI U MOJIEKYJIBI. XUMUYECKHAE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX AIEMEHTOB. [IpOCThIEC U CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.

Xumuueckas ¢opmyna. BalleHTHOCTP aTOMOB XUMHYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass atoMmHasi Macca. OTHOcUTENIbHAsE MOJICKYJIsIpHass Macca. MaccoBasi J0JiE XUMHUYECKOTO JJIEMEHTa B
COCUHEHUH.

KomnuectBo BeniectBa. Monbs. MonspHas macca. B3anMocCBs3b KOJIMYECTBA, MACCHl U YMCIIA CTPYKTYPHBIX €IMHUIL
BemecTBa. PacuéTel mo hopmynam XUMHYECKUX COSTMHEHUH.

@u3NUecKUue U XUMUYECKHUE SIBJIICHUS. XUMUYECKash peakuus U €€ MpU3HAKh. 3aKOH COXPAHEHUs MacChl BEILIECTB.
Xumnueckue ypaBHeHus. Kiiaccudukanys XuMUYecKux peakuuil (COeIMHEHUs, pa3IoKEeHUs], 3aMelIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMUYECKOH MOCYI0H, IpaBuiIaMu paboThl B 1abopaTopun ¥ mpruéMamMu oOpalieHus ¢ J1abopaTopHbIM
o0opymoBaHHEM, H3yUYCHHE M ONHCaHHWE (PU3MYECKUX CBOWCTB O0Opa3oB HEOPTraHMYECKHUX BEIIECTB, HAOIIOJCHUE
busndeckux (TIaBICHUE BOCKA, TASHUE JIb/Ia, PACTHPAHUE caXxapa B CTYIKE, KHTICHUE W KOHJICHCAIIUS BOJIbI) 1 XUMUUYECKHUX
(ropeHue cBeud, MPOKAIMBAHUE MEIHOW MPOBOJOKU, B3aUMOJICHCTBHE MeJla C KHUCJIOTOW) SIBJICHUM, HAOIIOJEHUE U
OMHMCAaHUE TPU3HAKOB MPOTEKaHUS XUMHUYECKMX peakluil (pa3iokeHHe caxapa, B3auMOJCHCTBHE CEPHOM KHCIOTHI C
xJjopuaoM Oapus, paznoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOJACHCTBHUE Kejle3a C paCTBOPOM COJIM MEH
(I1), u3ydyeHne crmocOOOB pa3fe/ieHUS] CMECEH: C IMOMOIIBIO MarHuTta, (UIBTPOBAHWE, BBIMAPUBAHUE, IUCTHIUISIINA,
xpomaTorpadusi, TpoBEJACHNE OYUCTKU MOBAPEHHOW COJIM, HAOJIOJICHHE W OINMCAaHHE PE3yJIbTaTOB MPOBEICHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3JaHUE MOJIeNIEH MOJIEKYJI (1IaPOCTEPKHEBBIX ).



Baxueiiume npeacraBuTe/ M HCOPraHMYeCKUX BellecTs

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciaopon — anmeMeHT u mpocTtoe BemecTBo. HaxoxaeHue kuciaopona B
npupojsie, (U3NYECKue M XUMHUYECKHe cBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenme kucinopoma. CrocoOsl
MOJIYYeHHS] KUCJIOpOJa B JabopaTopuu U NpoMbIILIeHHOCTH. KpyroBopot kucinopoaa B npupojae. O30H — auioTporHast
MoAU(pUKALINS KUCIOPO/Ia.

TemnoBoil ekt XUMUYECKOW peaKklMH, TEPMOXMMHUYECKHUE YpPaBHEHHUS, 3K30- U OSHIOTEPMHUUECKHE PEaKIIHH.
TomrBo: yroias U MeTaH. 3arpsa3HeHue BO3yXa, yCHUIIEHHE MapHUKOBOTO 3 (ekTa, pa3pylieHue 030HOBOTO CIOS.

Bonopoa — anemeHT u poctoe BeuecTBo. HaxoxaeHne Bogopoia B mpupojie, (u3n4ecKkue 1 XMMUYECKUEe CBOMCTRA,
IpUMEHEHHUE, CocoObl noydeHus. Kucnotel u conu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbL. Boma kak pactBopurenb. PacTtBopel. HacellieHHbIE M HEHACHILIEHHBIE PAaCTBOPBI.
PacTBopumMocCTh BelecTB B Boje. MaccoBasi J0JIsl BEIIECTBA B PACTBOPE. XUMHUECKHE CBOMCTBA BOJIbI. OcHOBaHus. Ponb
pPacTBOPOB B PUPOJE U B )KU3HU UesioBeka. KpyroBopot Bozbl B iprpoe. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa M OUMCTKA
IIPUPOIHBIX BO.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneodpasyroue (OCHOBHbIE,
KHCIJIOTHBIE, aM(pOTEpHBIE) U HecoseoOpazytone. Homenknatypa okcuaoB. Gusndeckne 1 XUMHUYECKUE CBOMCTBA OKCUIOB.
[Tomy4yeHue OKCHIOB.

OcnoBanusi. Knaccudukanus ocHoBaHui: METOYM W HEPACTBOpUMbBIE OCHOBaHUS. HomeHkiaTypa OCHOBaHUM.
du3nyecKrne U XUMUYECKNE CBOMCTBA OCHOBaHUU. [loiryueHne ocHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenkinatrypa kucioT. Ou3ndeckue W XUMUYECKUE CBOWCTBAa KHUCIOT. Psin
aktuBHOCTH MeTaiuioB H. H. bekerosa. [Tlonyyenue kucinor.

Conu. Homenknartypa coneil. @u3nueckue U XuMU4YeCcKnue cBorcTBa comeid. [lomyuenne conei.

I'eneTnyeckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNpEJICTICHUE COJIepKaHUs KUCIOpoa B BO3IyXe, MOIydeHUe, COOMpaHue, paclio3HaBaHUe U U3y4YeHHE
CBOMCTB KHCJIOPOJia, HA0II0IeHHE B3aUMOJECHCTBUS BEIIECTB C KUCIOPOJIOM U YCJIOBHS BOSHUKHOBEHMS M MPEKPALECHUS



ropeHus (moapa), 03HaKoOMJIEHHE C 00pa3liaMHi OKCUJIOB M OMTMCAHUE UX CBOWCTB, MOJyYeHUEe, COOUpaHue, paclio3HaBaHUE
Y U3Y4YEHHUE CBOMCTB BOJIOpOJa (TOpeHue), B3auMozeiicTBue Bogopoaa ¢ okcuaoMm meau (Il) (Bo3aMOXkHO MCHOSIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOeHHE 00pa3IloB BEIIECTB KOJIMYECTBOM | MOJb, MCCIEAOBaHUE OCOOCHHOCTEH pPacTBOPEHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C OMPENEIIEHHOW MacCOBOW JOJIEW PAaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBUE BOJbI C METAUIaMU (HATpUEM U KajbIlMeM) (BO3MOKHO HMCIOJIb30BAHME BUICOMATEPUATIOB),
UCCIeI0BaHNe 00pa3IloB HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJI0IEHUE U3MEHEHUS OKPACKH UHIUKATOPOB B
pacTBopax KUCIOT W IIeNoveil, u3ydeHue B3aumojaeicTBus okcuaa meau (ll) ¢ pactBopoM cepHOIl KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKIU HEUTpaIu3alny, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJTHOTO METAIJIA APYTUM W3
pacTBOpa COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelime Ki1acchl HEOPraHUYECKUX COCTUHEHUIN).

Ilepunonnyecknii 3akoH u Ilepuognueckas cucrema xummuiyeckux ieMeHToB JI. U. MenaeneeBa. CtpoeHue
aToMoOB. XUMHYECKas cBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie MOMBITKU KIaCCU(DUKALIMN XUMUYECKUX AJIeMEHTOB. [IoHsITHE O rpynmnax CXOIHBIX AJIEMEHTOB (IIETOYHbIC U
IIEJI0YHO3EMENbHBIE METAJIIbI, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT amM(OTEepHbIE OKCUABI U
TUAPOKCHUJIBI.

ITepuonnueckuii 3akoH. [leppognueckas cucrema xumniueckux 3yeMeHToB 1. . MenneneeBa. Koporkonepuoanas u
nuHHOoTIepuoaHas opmbl [lepuoanueckoit cucteMbl xumuueckux snemeHToB J[. V. Menneneesa. Ilepuonabl u rpynmsl.
DuU3NYECKU CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI AJIEMEHTA.

Crtpoenne aromoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTponbl. CTpOeHUE JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumuyeckux 3mmemMeHToB [lepuoanueckoit cuctemsl JI. 1. MenaeneeBa. XapakTepuCTHKA XUMHUYECKOTO JIEMEHTA 110 €T0
nonoxeHuto B [lepuogmueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI PaJuyca aTOMOB XUMHUECKUX DJIEMEHTOB, METAJUIMUYECKUX U HEMETAJNIMUYECKUX CBOMCTB
0 TPyNIIaM U MEPUOJIaM.

3nauenue Ilepuoaunueckoro 3akoHa u llepronnueckoil cCUCTEMbl XMMHYECKUX BJEMEHTOB IS PAa3BUTHUS HAyKH U
npaktuku. 1. 1. MenaeneeB — y4y€Hblid U IpakIaHUH.

Xumuueckasi cBs3b. KoBaneHTHast (moJisipHass W HENOJSIpHAs) CBSA3b. ODJIEKTPOOTPULIATEIBHOCTh XMMHYECKUX
anemMeHToB. IOHHAs CBA3b.



Crenenb oxucneHus. OKUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKHUCIEHHUS M BOCCTAHOBIICHUS.
OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3y4eHue 00pasIoB BEUIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TUIPOKCHUIA IIUHKA C paCTBOPaMU KHUCJIOT U
1IeJI0Yei, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (TOpeHHE,
peaKkluy pas3yioKeHUs, COETUHEHHUS).

Mesicnpeomemmuoie cea3u

Peannsanus MeXIpeIMETHBIX CBSI3€U MPU M3YYEHHH XMMHH B 8 KJIACCE OCYLIECTBIIETCS YE€PE3 UCIOJIB30BAHUE KAK
OOLIMX €CTECTBEHHO--HAYyYHBIX MOHSITHHA, TaK WM TOHATUMN, SBISIOIIUXCS CHCTEMHBIMH MJI OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAayYHOTO IUKIIA.

OO1ue ecTeCTBEHHO--HAyUHbIE IOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CUHTE3, KJIacCHU(pUKaIus,
NEPUOANYHOCTD, HAOIOIEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

duszuka: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, W30TOIbI, PaJAMOAaKTUBHOCTH, MOJIEKYIa,
AIIEKTPUYECKUI 3apsll, BEIIECTBO, TEI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ta3, (PU3MUECKUE BEIUUMHBI, €IMHUIIbI
U3MEpEHHUsI, KOCMOC, IIJIaHeThl, 3BE3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOJIbI, MOJIE3HBIE HMCKOMAEMble, TOIUIMBO, BOJHBIC

pecypcehl.

BemecTBo U xXumuveckasi peakums

[Tepunonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux 3nemMeHToB J[. . MenaeneeBa. CTpoeHUEe aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB XUMUYECKHX JIEMEHTOB IIEPBBIX TPEX MEPHUOJIOB, KaIMs, KaJIbIU U UX COSAUHCHUHN
B COOTBETCTBHUH C ITOJIOKECHUEM AJIEMEHTOB B [Ileproanyeckon cCucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJbl XUMUYECKON CBSI3U. THIBI KPUCTALIUYECKUX PEIIETOK, 3aBUCHUMOCTh CBOWMCTB BEILIECTBA
OT THUIA KPUCTAJUIMYECKOW PEIETKA U BUIA XUMUYECKOU CBSI3H.



Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHMYECKUX BELIECTB. XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
Pa3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XMMHUECKUX PEAKIHMA M0 Pa3IUYHBIM MPU3HAKaM (IO YKCIY U COCTAaBY yYacCTBYIOIIMX B PEaKIuu
BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHUIO CTENEeHEeN OKHCICHHUS] XUMHUYECKUX AJIEMEHTOB, IO 0OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U SHIOTEPMUUECKUE PEaAKIMU, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsitTue o ckopoctu xumuueckon peakuuu. IloHsaTre 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKHX PEaKIMSIX.
[IoHATHE O TOMOTEHHBIX U TE€TEPOTEHHBIX peakuuax. [lonsaTne o katanuse. [loraTHE O XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKON PEAKIIUH U MOJIOKEHNE XUMAYECKOTO PABHOBECHSL.

OKHUCAUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKINH, DJIEKTPOHHBIA OanaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOW pEaKLUu.
CocraBneHue ypaBHEHUH OKHCIUTEIBHO--BOCCTAHOBUTENBHBIX PEAKUUN C HCIOJIb30BAHUEM METOJA 3JIEKTPOHHOIO
OanaHca.

Teopust 3NEKTPOJUTHUECKON AMCCOLMALMU. OJEKTPOJIUTHI M HEINEKTPONUTHL. KaTmoHbl, aHMOHBL. MexaHu3m
JUCCOLIMAIIMM BEIIECTB C pPa3MYHbIMM BUJAMU XUMHYeCKOW cBs3U. Crenenb auccouuanuu. CuibHble W cllabble
DIIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. YCJIOBMSI NPOTEKaHUS peakUuid MOHHOTO OOMEHa, MOJIHBIE M COKpalléHHbIE MOHHbBIE
ypaBHeHUs peakiuid. CBOMCTBa KUCJIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTABICHUMN 00 2JIEKTPOJIUTUUECKON TUCCOLIUALINH.
KauecTBeHHbIE peakiiuy Ha NOHBI. [loHsATHE O THApONIM3E COMNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTALIMYECKMX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HEMETAIIIOB
(rpaduTa u anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTU XMMHYECKOW peakiuu
OT BO3/CHCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIAEAOBAHKUE IJIEKTPOIMPOBOJHOCTH PACTBOPOB BEILIECTB, Mpoliecca AUCCOLUALUN
KHCIIOT, IIeJIoYe U coieil (BO3MOXHO HMCIOJIb30BaHUE BHJIEO MATEpPUAJIOB), MPOBEJIEHUE OIBITOB, WJLTIOCTPUPYIOIIMX
NpU3HAKU MPOTEKaHUsl peakiuil HOHHOro oOMeHa (0Opa3oBaHUE OcajKa, BbIIEJICHHE raza, o0pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI (TOPEHUE, PEAKLIMH PA3JI0KEHHS], COEAMHEHMS),
pacro3HaBaHUE HEOPTraHWYECKUX BEMIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKINNA HAa MOHBI, PELICHUE SKCIEPUMEHTAIIbHBIX
3a7ad4.



Hemerasibl M X COeAUHEHHUS

OO1as xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTereHHn okuciaeHus. CTpoeHue u
(bu3MYeCKUue CBOWCTBA MPOCTBHIX BEIIECTB — rajoreHOB. XMMUYECKHE CBOWCTBA Ha MpHUMEpe XJiopa (B3aUMOJCUCTBHE C
MeTaJlJlaMi, HEMeTajllaMu, Iueiaoyamu). XiopoBogopon. ConsiHas KUCIIOTa, XUMHUYECKHE CBOWCTBA, IIOJy4YEHUE,
npuMeHeHue. J[eficTBUe XJIoOpa W XJIOPOBOJIOPOJA Ha OPraHU3M 4YeJoBeKa. BakHelmume XJIOpUIbI U MX HaxXOXKJEHHE B
IPUPOJE.

Ob6miass xapakrepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC CTEIECHU
okucieHus. CTpoeHrne U (PU3NYECKUE CBOMCTBA MPOCTHIX BEUIECTB — KHCIOPOAA M Cepbl. AJTOTPONHBIE MOAU(PUKALINH
KHCJIOpOJIa U cepbl. XMMHUUECKHE CBOMCTBA cepbl. CepoBOJOPOJI, CTPOCHUE, PU3NYECKUE U XUMUUECKHE CBOMCTBA. OKCHIBI
Cepbl KaK MPEACTaBUTENIN KHCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3MUECKHE M XMMHUYECKHE CBOMCTBa (00IIME Kak
MPEACTaBUTEIS KIIacca KUCIOT U crienuduueckue). XuMUYECKUE PEAKIUH, JIeKallhe B OCHOBE MPOMBIILJIEHHOTO CI1oco0a
NOJIy4eHUs] CEpHOM KUCIOTHI. [IpuMenenne cepHoi KUciIoThl. COM CEpHOM KUCIOThI, KAYECTBEHHAs peakiys Ha cylbdar-
noH. HaxoxneHune ceprl 1 €€ COEIMHEHNH B TPUPOIEC. XUMHUUECKOE 3arpsA3HEHNE OKPYKAOIIEN CPEIbl COETUHEHUSMU CEPBI
(KUCIIOTHBIE T0K/IU, 3arPSA3HEHHE BO3TyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHUS.

OO1as xapakTepucTuka 3eMeHToB VA-rpyribl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHN OKUCIICHHUSL.
A3OT, pacnpocTpaHeHHe B MpUpoje, GU3NUECKUEe U XUMHUYECKHe CBOMCTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
(bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MOTyYeHue U npuMeHenne. Cou aMMOHUs, UX (PU3NYECKUE U XUMHYECKHE CBOMCTRA,
npuMeHeHnue. KauecTBeHHas peakuusi Ha MOHbBI aMMOHHUA. A30THas KUCJIOTa, €€ MoJyuyeHue, PU3nYecKue U XMMUYECKUE
cBOiicTBa (0O1IMe KaK MpEeACTaBUTENS Kilacca KUCIOT U cnenuduueckue). Mcrnonb3oBanue HUTPATOB U COJICH aMMOHUS B
KayeCcTBE MUHEPAJIbHBIX yn0oOpeHuil. XUMHUECKOe 3arpsi3HEHUE OKpPYKAroIIel cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsA3HEHUE BO3/yXa, MOYBbI U BOAOEMOB). Docdop, amnorponHbie Moaudukamuu dochopa, dhusuvyeckue u
xumuyeckue cpoiictBa. Okeun gocdopa (V) u pocdopnas kucnora, puznyeckue U1 XUMHUUECKUE CBOMCTBA, MOITYUYEHUE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX YI0OPECHHIA.

Oo6mast xapaktepuctuka d1eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapakTEPHBIC CTENEHU
OKHUCJIEHHUA. YTIIEepoJl, aJUIOTPOIIHbIE MOAU(UKALINY, PACIPOCTPAHEHUE B IPUPOJIE, PU3NUECKHE U XUMUYECKHE CBOICTBA.
Ancopbuus. Kpyrosopot yriepona B npupoze. OKCHabl yrieposa, ux pU3nyeckue 1 XMMHUUECKUe CBOMCTBA, IEWCTBUE Ha



YKUBBIE OPTaHU3MBI, MOJTYYEHUE U MPUMEHEHHE. DKOJIOTUYECKHE MMPOOIIeMbl, CBA3aHHBIE C OKcUIoM yriepoaa (1V), runoresa
rJ100aMbHOTO MOTEIUICHUS KIMMaTa, MapHUKOBBIN 3 dekT. YTonbpHas KUcaoTa u e€ coid, uX GU3NYECKUe U XUMHUECKH e
CBOMCTBa, MOJIyYeHUE U npuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uOHBI. Vcnosb3oBaHue kKapOOHATOB B OBITY,
MEJIULINHE, MPOMBIIUIEHHOCTH U CEJIBbCKOM XO3SIICTBE.

[lepBoHavasibHbIE TOHATUS 00 OpPraHMYECKMX BEIIECTBaX KaK O COCAMHEHMSIX yriiepoaa (METaH, dTaH, ITHIICH,
alleTUJICH, 3TaHOJI, [NIMLEPUH, YKCYCHAsI KUCIIO0TA). [I[pupoaHbIe HCTOUHUKHU YTIIEBOAOPOIOB (YTroib, IPUPOAHBIN ra3, HeQTh),
IPOJIYKTHI UX NepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBILIIIEHHOCTH. [[oHSITHE 0 OMOIOTMYECKU BaXKHBIX BEIIECTBAX:
xKupax, Oeyikax, yrieBoJax — U UX POJIM B )KM3HU YelloBeKa. MarepuanbHOE €JUHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX
COCAUHEHUN.

Kpemuuii, ero ¢pusnyeckue 1 XUMUYECKUE CBOMCTBA, MOJIy4eHUE U NpuMeHeHne. CoeTMHEHUs] KPEMHUS B MPUPOJIE.
O6mme npencrasieHust o0 okcuae kpemuusa (IV) m xkpemHueBoit kuciore. CHIMKAThI, UX HCIOJIb30BaHHE B OBITY, B
IPOMBIIIIEHHOCTU. BaxkHel1ue cTpouTenbHble MaTepUalibl: KEpaMUKa, CTEKIIO, IEMEHT, OETOH, xkesne300eToH. [Ipobnemsl
0€30MacHOr0 UCIOJIb30BAHUS CTPOUTENBHBIX MAaTEPUATIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEACHUE KaUECTBEHHBIX PEAKIMM Ha
XJIOPUA-UOHBI U HAONIOJCHUE MPU3HAKOB MX MPOTEKAHUs, OMbIThI, OTpakarlire (PU3NYEeCKue U XMMUYECKHE CBOWCTBA
raJlOr€HOB U MX COEIMHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHUAEOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3uaMu XJIOPUIOB
(raloreHu1I0B), O3HAKOMJIEHUE ¢ 00pa3liaMu cepbl U €€ COSAMHEHUAMHU (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHAIIOB),
HaOMOIeHNe TMpoliecca OOYIIMBaHMS caxapa MOJ JEHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3Y4YCHHE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KMCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM PEaKITuu Ha CyIb(haT-noH U HaOII0IeHUE
npu3HaKka €€ MpoTeKaHWs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, gocdopa M MX COCIUHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEpPUAJIOB), oOOpa3llaMM a30THbIX M (PocPopHBIX yaOoOpeHui, MoJayyeHue, coOUupaHue,
pacro3HaBaHHE U U3y4YCHHE CBOMCTB aMMHaKa, MPOBEACHHE KAaueCTBEHHBIX peaklUWi Ha MOH aMMOHHUA U pocdaT-uoH U
U3Y4YEHUE IPU3HAKOB MX NPOTEKaHWs, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUAIOB), HM3Yy4YEHHE MOJENed KPUCTANIMYECKUX pEeETOK anMasa, rpadura, dynnepeHa,
03HAKOMJICHHE C MPOLIECCOM aJCOPOIMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOrasa,



NoJIydyeHue, coOupaHue, pacrno3HaBaHue U U3y4eHUE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJeHUE KaueCTBEHHBIX peaKIui Ha
KapOOHAT W CUJIMKAT-WOHBI W HW3Y4YCHHWE NPHU3HAKOB HMX MPOTEKAHWS, O3HAKOMJICHHE C MPOAYKIMEH CHINKATHOU
MIPOMBIIIJIEHHOCTH, PEIIEHNE SKCIIEPUMEHTABHBIX 33/1a4 M0 TeMe «BaxHelmme HeMeTauibl U UX COEAUHECHUSD.

MeTajuibl 1 X COeIUHEHUS

OO6mras XapakTepuCTUKa XUMHUYECKMX AJIEMEHTOB — META/UIOB Ha OCHOBAaHMHM MX TOJIoKeHHs B llepmommueckoit
cucteMe xumuueckux sneMeHToB JI. M. MenaeneeBa u ctpoeHus atomoB. CTpoeHHE METaIoB. Metajuindeckas CBs3b U
METAJUIMYECKask KPUCTAIUIMYECKAs PEIIETKA. DIEKTPOXUMUYECKUN PSAJT HAIPSHKECHUA METAUI0B. DU3HMYECKUE U XUMUYECKUE
cBoMcTBa MeTauioB. O01IMe cnocoObl MOydeHHs] MeTaIOB. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI
ux ot koppo3un. CriiaBsl (CTajidb, YyT'yH, TIOPAUTFOMUHHMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MMPOMBIIIUICHHOCTH.

[Ilemounbie MeTasuIbl: MOJIOKEHKE B [leprnognueckon cucteme xumuueckux aneMmeHToB . 1. Menaeneesa, ctpoeHue
WX aTOMOB, HaxoXkjaAeHue B mpupoje. Ouznueckue U XUMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kayus). OKCUIbI U
TUJPOKCUIBI HATPUA U Kalusl. [[puMeHeHne MEeN0UHbIX METAIJIOB U UX COCTUHEHMUI.

[Ilenouyno3eMenbHBIE METAIUIBI MArHAN U KaJIbIWN: 1oJIokeHue B [lepuognyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOKJICHUE B IIpUpoic. DU3NYECKUE U XUMUYECKHUE CBOMCTBA MATHUSA Y KAJIBIIHSL.
Baxuetimme coequHeHs Kaablusl (OKCUI, THIAPOKCH I, coJH). JKECTKOCTH BOJIBI M CITIOCOOBI €€ yCTpaHSHHS.

AmomuHuii: nonoxxenue B llepuognueckon cucrteMe xumuueckux sneMeHToB . M. MenpaeneeBa, cTpoeHue aroma,
HaxoXXJIeHUE B npupoje. Pru3ndeckre 1 XuMUUECKHUE CBOMCTBA allFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCUA U TUJIPOKCH]IA
AJTIOMUHUS.

Kenezo: nomoxenue B Ilepuonnueckort cucreme xumuyeckux siemeHToB JI. M. MenpaeneeBa, cTpoeHHE aTroMma,
HaxoXJeHue B mpupojae. Puzndeckue 1 XuMUUeCcKue CBOMCTBA xene3a. OKCuabl, TuApoKCUabl U conu xkenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA H MOJyYCHHE.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE ¢ 00pa3laMi METAJJIOB U CIUIABOB, X (PU3WYECKUMH CBOWCTBAMH, U3YUCHUE PE3YJIbTATOB KOPPO3UU
METaJIJIOB (BO3MOXKHO HCIIOJIB30BaHUE BHIECOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaJbIIUs W HATPHS C
BOJI0M (BO3MOXKHO MCITOJIb30BaHUE BUACOMATEPHAIIORB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MIPOIIECCa TOPEHUS KeTe3a
B KHCJIOpOJie (BO3MOXKHO MCIOJIb30BAaHUE BUEOMATEPUAIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha HOHBI:



MarHusi, KajabllMs, adtoMuHusa, nuHka, skene3a (Il) u xemeza (Ill), meau (Il), HaGmrogeHue u omucaHWe MPOIIECCOB
OKpAaIlIMBaHUs TJIAMEHU MOHAMH HATpUsl, KaJaus U KaJdbIus (BO3MOXKHO HCIIOIH30BaHUE BHIEOMATEPUATIOB), UCCICIOBAHHE
aMm(pOTEepHBIX CBOWCTB THAPOKCHAA aJIOMUHHUS M TUAPOKCHIA IMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad MO TeMe
«BaxHeilnme MeTallyIbl U UX COSTUHEHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 MaTepuanabl B IOBCEIHEBHOM KM3HU 4YenoBeka. bezomacHoe HMCIonb30BaHME BELIECTB U XMMHUYECKUX
peakuuii B ObITy. [lepBasi momMoIis Ipyu XUMHUYECKUX 0XKOTaX U OTPABICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKpY-Karoleh cpenbl (MpeaenbHas A0MycTUMas KOHLUEHTpalus BeuecTs, aanee — [1/1K).
Ponb xumun B penieHun SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumMeHm:

u3ydeHre o0pa3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTePUAIIbI).

Mesicnpeomemmuunie céazu

Peanu3arus MeXpeIMeTHBIX CBSI3eH MPU M3yUYEHUH XUMHUHU B 9 KJIacce OCYIIECTBISIETCS Yepe3 MCIOIb30BAHUE KaK
00X €CTeCTBEHHO-HAYYHBIX TOHATUM, TaK W TIOHSTHM, SBIAIOMIMXCA CHUCTEMHBIMU IS OTHAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOTO IHKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIA (paKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3, KjIacCu(uKaIus,
NEPUOANYHOCTh, HAONIOJCHHUE, SKCIIEPUMEHT, MOJCIUPOBAHHE, M3MEPEHHE, MOJEIb, SBICHUE, MapHUKOBBIA 3(DdeKT,
TEXHOJIOTHSI, MaTepPUAJIBI.

®duznka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI, PaTHOAKTHBHOCTH, MOJIEKYJA,
AIIEKTPUYECKUI 3apsijl, MPOBOJHUKHU, MOJIYIPOBOJAHUKH, TUINEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHHE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAIITNYECKAs PEIIETKA, CIUTaBbl, (PU3HMUECKHUE BETUINHBI, € TMHULIBI
U3MEpEHHsI, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢dortocunte3, npixanue, Owocdepa, HSKOCHUCTEMa, MHUHEpAIbHBIE YIOOPEHMS, MHUKPOIIEMEHTHI,
MaKpORJIEMEHTHI, TUTATEIIbHBIE BEIECTRA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE IMOPOJIbI, TMOJIE3HBIE HCKOIMAEeMbI€, TOILJIMBO, BOJHBIC

pecypcehl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOILIET0 0Opa30BaHHS JOCTHTAIOTCS B XOJE OOY4CHUS
XMMHU B CIWHCTBE y4eOHON M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHHM C TPAJAUIMOHHBIMUA POCCHUCKUMHU
COLIMOKYJIbTYPHBIMH H JTyXOBHO-HPAaBCTBEHHBIMU [ICHHOCTSIMU, TPHHATHIMA B OOIIECTBE MTPABUIAMH M HOPMAaMU TTOBEICHUS
¥ CIIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMUSI, CAMOPA3BUTHUS M COIIMATM3AIMH 00yUJaIOIINXCS.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS CHUCTEMON MO3HTHUBHBIX
IICHHOCTHBIX OPUCHTAINH U PACIIMPEHHE OIBITA JICITEITPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

IICHHOCTHOTO OTHOIICHUSI K OTCUYECTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJICIUIO, TOHUMAHHUSI
3HAYCHUs] XUMHUYECKOW HAyKU B JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAIETh TIOCTOBEPHON MH(OpMAIUei o
NepeAOBbIX JOCTHKEHUSX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

NPEICTABICHHUS O COLMANBHBIX HOPMaX M MPaBUJIaxX MEKIMYHOCTHBIX OTHOLICHUN B KOJUIEKTUBE, KOMMYHHKATHBHOM
KOMITIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOHM, yU4eOHO-HCCIEeI0BATENbCKON, TBOPUECKON M IPYTHX BHAAX JESATEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JEATEIFHOCTH TPHU BBITIOJHEHWH YYEOHBIX, IO3HABATENLHBIX 3aj1ad,
BBITIOJIHCHUM XWMHUYECKUX OJKCIIEPUMECHTOB, CO3JaHHU YYEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHUIO U
B3aMMOIIOMOIIM B MPOLECCE TOH Y4eOHOH NESATEIBLHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEICHHE M MOCTYIKH CBOHMX
TOBAPHILEH C MO3UIIMY HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBUI ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHUPOBO33PEHUYCCKHE MPEACTABICHHUS O BEIIECCTBE M XMMUYECKON PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH W COCTaBJISIONIME OCHOBY JUIsSl TOHMMAaHHs CYIIHOCTH Hay4HOH KapTHHBI MHpa, TPEACTaBICHHS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS IPUPO/IbI, B3AUMOCBS3SIX YEI0BEKa C IPUPOJAHOM CPEIOii, O PO XUMHUHU B TO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUUN 10 XUMUU, HEOOXOIUMBIE AJI1 OOBSICHEHHS
HaAOJII0JaeMBIX IPOLIECCOB U SIBICHUMN, MO3HABATEIbHOW, MH()OPMALMOHHOW M YMTATENbCKOM KyJIbTYPBI, B TOM YHCIIE
HaBBIKOB CAMOCTOSATEIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CHPABOYHOW JMUTEPATYpOW, AOCTYNHBIMH TEXHUYECKHUMHU
CpeIcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTH;

MHTEpeC K OOYUYEHHIO U TIO3HAHUIO, JTF0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CAMOOOPa30BaHUIO, TPOECKTHOM
Y UCCJIEI0BATEIbCKON AESATENBHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPABJICHHOCTU U YPOBHS 00YUYEHUS B JaJIbHEHIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHWE MOCIEACTBUI M HENPHUATHE BPEIHBIX MPHUBBIUEK (YHOTPEOJCHHs aJKOTOJsl, HAPKOTUKOB, KypEeHHS),
HEOOXOIMMOCTH COOJIIOICHHS TPAaBUII O€30MAaCHOCTH NPH OOpAIlEHUH ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peanbHOU
KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTHUECKOMY H3Y4YeHHIO Mpodeccuil U TpyAa pa3iMdyHOTO poja, YBaAKEHUE K TPyAy M pe3ylibTaTaM
TPYAOBOW IEATEIHHOCTH, B TOM YHWCJIE€ Ha OCHOBE NMPHUMEHEHHUS IMPEIMETHBIX 3HAHWHA MO XUMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPAaeKTOPHH MPOJOJDKEHUST 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEMHON Mpo(ecCHOHANBHON NEATENbHOCTH M Pa3BUTHUSI HEOOXOAUMBIX
YMEHH, TOTOBHOCTb a/IalITUPOBATHCA B MPO(HECCHOHATIBHOM cperie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

IKOJIOTHUYECKH 11eIecO00pa3HOe OTHOLIECHUE K MPUPO/Ie KaK NCTOYHUKY KM3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS,
MOHMMaHWE IEHHOCTH 3/I0POBOT0 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3HMYEeCKOMY
U TICUXUYECKOMY 3/J0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIIOJEHUS MpaBui OE€30MacHOro MOBEIEHUS IMpu padboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYyallUsIX, YTPOKAIOIIMX 3JOPOBBIO U JKU3HHU JIIOJICH;

CIIOCOOHOCTH NPUMEHSTh 3HAHHUS, [10JIy4aeMble IPU U3YUEHUH XUMUU, JJIs PEILICHUS 3a/1a4, CBI3aHHBIX C OKPYXKaIOLIei
OPUPOJTHOM Cpenol, JUis MOBBILEHUS YPOBHS HKOJOIMUYECKON KYJIbTYphl, OCO3HaHUS TJ100alIbHOIO XapakTepa



OKOJIOTHYCCKHUX HpO6JI€M 141 HYTCIZ HNX PCIICHHUA ITOCPCACTBOM MCTOJOB XHMHHU, DKOJOTHUYCCKOIO MBIINUJICHUA, YMCHUA
PYKOBOACTBOBATLCA UM B HOBHaBaTCHBHOﬁ, KOMMyHHKaTHBHOﬁ )51 COHHaHBHOﬁ ITPaKTHKC.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMEeTHBIX PE3yIbTaTOB BHIACISAIOT 3HAUMMBIC 1711 (POPMUPOBAHUS MUPOBO33PEHHUS O0IICHAYYHbIE
TOHATHUS (3aKOH, TCOPHUS, IPHUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOeE.), KOTOPHIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAyUHBIX YYEOHBIX MpEAMETax M IMO3BOJISIIOT HAa OCHOBE 3HAHWM U3 ATUX MPEIMETOB (OPMUPOBATH
MpEACTaBICHUE O IIEJIOCTHOM HAay4yHOM KapTMHE MHpa, U YHHUBEpCAJIbHbIE Yy4eOHbIC NEUCTBUS (IIO3HABATENIbHBIC,
KOMMYHHUKATHBHBIE, PETYJISITUBHBIC), KOTOpbIe OOeCIeYrMBalOT (POPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHBHOMY
IJIAHUPOBAHUIO M OCYIIIECTBICHUIO YICOHOM JIESATEILHOCTH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHUSI UCIMOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUHW 3HAHUW: PACKPBIBATH CMBICIT XMMHUYECKUX
MOHATUM (BBIACIATHL MX XapaKTEpHbIC NMPHU3HAKW, YCTAaHABIMBATH B3aHMOCBS3b C JIPYTHMMH IMOHSTHSIMH), HCIIOIb30BaTh
TOHATUS JUIi OOBSCHEHHS OTISIbHBIX (DAKTOB M SBJICHUMN, BBIOMpPATh OCHOBAHMS W KPUTEPUU IS KIIacCHU(pUKAIIUN
XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUM, YCTAHABJIMBATH MPUUYMHHO-CICJICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3YUYEHHUsI, CTPOUTH JIOTUUECKHUE PACCYk AeHUS (MHAYKTUBHbBIC, ICIYKTUBHBIE, [10 AaHAJIOTUH ), JIeJaTh BHIBOJIBI U 3aKJIFOUYCHUS,

yMEHHE MPUMEHSAThH B MPOIIECCE IMO3HAHUS MTOHATHS (IIPEIMETHBIC U METalpeAMETHBIE), CHMBOJINYCCKHE (3HAKOBBIC)
MOJIENIA, WCTOJB3YEMbIE B XHMHUHU, MPEOOPA3OBBIBATH IIMPOKO MPUMEHSEMbIE B XMMUU MOJEIBHBIC TPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XUMHUYecKas (hopMysia U ypaBHEHNE XUMHUYECKOW PEaKIK — P PEIICHUN YI4eOHO-
MO3HABATEIbHBIX 3a7a4, C YYETOM ITHUX MOJECIbHBIX MPEACTABICHUN BBISIBIATH M XapaKTEPU30BaTh CYIIECCTBEHHBIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U U MPOTUBOPEYUMS B U3YUAEMBIX IPOLIECCAX U SBJIECHUSX.

ba3zoBble uccienoBarebCKue JAeiicTBHA.

YMEHHUE UCTO0JIb30BaTh MOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, @ TAKKE B KAUECTBE OCHOBBI JIJIs1
bopMUPOBaHUS TUIIOTE3BI 110 MMPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKIACHUM;



IpUOOpPETEHUE OMbITa MO IUIAHWPOBAHHUIO, OPTaHU3AallMM U IPOBEICHUI0 YUYEHHYECKUX OSKCIIEPUMEHTOB, YMEHHE
HaOJII0/1aTh 32 XO/I0M IIPOLIEcca, CAMOCTOATENBHO MPOrHO3UPOBATh €0 Pe3ybTaT, (POpMyIUpOBaTh 0O0OIIEHHS U BBIBObI
110 pe3yJIbTaTaM POBEAEHHOTO OIIBITA, UCCIEOBAHMs, COCTABIIATE OTUET O IPOAEIAHHON padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, AHAJTU3UPOBATh U UHTEPIPETUPOBATh HH()OPMALIMIO PA3IUYHBIX BUJOB U (POPM NpeacTaBICHUS,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYIHO-TIOMYJIAPHAS JINTEPATypa XUMHUECKOTO COJEPKaHUs, CIIPAaBOYHBIEC TOCOOUS,
pecypcsl UuTepHeTa), KpUTUYECKH OIEHUBATh MPOTHBOPEYMBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE IPUMEHSATh PAa3JIMYHbIE METOBI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe HHPOPMAIUU U COOTBETCTBYIOIIUX JaHHbIX,
HEOOXOUMBIX JUIsl BBITIOJHEHHSI yUeOHBIX U MIO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B 00JIACTH
UCTONB30BaHUsl MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHM, OBIAJCHUE KYJIbTYpPOW AKTHBHOTO HCIOIH30BAHUS
Pa3IMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMpAaTh ONTHMANIBHYIO (QopMy MpeacTaBieHus WHDOpManud U
WLTIOCTPUPOBATh pelIaeMble 3aadll HECIOKHBIMH CXE€MaMH, AuarpaMMaMmu, Apyrumu Qopmamu rpadukd U UX
KOMOMHAIIMSIMU;

YMEHHE UCIOJB30BaTh U aHAJIM3UPOBATh B IpOLEcCe yUeOHOW U MCCIIEe10BATENbCKON ACSITENbHOCTH UHPOPMAIUIO O
BJIMSTHUH TPOMBITINIEHHOCTH, CEITBCKOTO X03SMCTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPY>KAOIIel TPUPOTHON CPEIbI.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUayora v (Mjin) AUCKYCCUH) MO CYIIECTBY 00CykaaeMoi TeMbl, (HOpPMYIUPOBATH
CBOM TPEAJIOKEHUSI OTHOCUTENILHO BBITIOJHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHMSI MIPEACTABIATh MMOTYUSHHbIE PE3yJbTaThl MO3HABATEIBHON EATEIbHOCTH B YCTHBIX M MUChMEHHBIX TEKCTAX;
JenaTh MPE3CHTALMIO Pe3yJbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIepUMEHTa (J1abopaTOpHOro OMbITa, J1abopaTOpHOM
paboThI 1O UCCIIEIOBAHUIO CBOMCTRB BEIIECTB, Y4EOHOTO MIPOCKTA);

yMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM MO3HABaTENbHOM M HCCIEIOBATEIbCKON
JESTENIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MpOOJeM Ha OCHOBE yuyé€Ta OOLIMX MHTEPECOB M COTJIACOBAHUS IMO3ULIUN
(oOcyxeHus, 0OMeH MHEHUSIMU, «MO3TOBBIE IITYPMbID», KOOPAUHAIUS COBMECTHBIX IEUCTBUIA, OTIPEIEICHHE KPUTEPUEB MO
OIICHKE KaueCTBa BBIOJIHEHHOU pabOThI U IpyTHE).



PeryisiTuBHbIe YHHBepCaJIbHbIe YUeOHbIe el CTBUS:

YMEHHE CaMOCTOSATEIBHO ONPENENSITh LIETH JACSITEIbHOCTH, TUIAHUPOBATh, OCYUIECTBIIATH, KOHTPOJIUPOBATh U NPHU
HEOOXOMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBLHOCTD, BRIOMPATh Hanboee 3(h(HeKTUBHBIEC CIIOCOOBI pEIICHHs YUYEOHBIX U
NO3HABATEJIbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIM aJrOPUTM JCHCTBUM IpH
BBITNIOJIHEHUH 3a/1aHUM C YYETOM IOJIyUYEHUsI HOBBIX 3HAHUI 00 M3yuyaeMbIX 00BEKTax — BEILIECTBAX U PEaKLUsiX, OEHUBATh
COOTBETCTBUE IIOJYUYEHHOTO pe3yibTaTa 3asBICHHON €I, YMEHHME MHCIIOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
npejjiaraeMbie B yCIOBUH 3aJaHUN.

MNPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJlbTaTOB IO OCBOEHUIO O00S3aTENBHOIO COJAEPIKAHMS, YCTAaHOBJIEHHOTO JIaHHOM
denepanbHOM pabouell MPOrpaMMoil, BBIACNSAIOT: OCBOCHHbIE OOYYaIOLIUMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
JeiCTBUM, cienuduueckue s MpeIMeTHOW 00macTu « XUMUs), BUIBI ACSITEIHOCTH 10 MOJYYSHUIO HOBOTO 3HAHUS, €TO
UHTEPIIpEeTALNU, TPeoOPa30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYaIIHAX.

K koHily 00yuyeHus B 8 ki1acce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD
y 00y4arommxcs YMEHUM:

e PAaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUUECKHI 3JIEMEHT, TPOCTOE BEILECTBO,
CIIO)KHOE BEIEeCTBO, CMeCh (OJHOPOAHAsT W HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTENIbHAas aTOMHAas W
MOJIEKYJIIpHAsl Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasl 10JIsl XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHHUH, MOJISIPHBIN 00BEM, OKCHI, KUCIIOTA, OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTETIEHb OKUCIICHMUS,
XUMHUYECKash peakuus, Kilaccu(UKaius peakluuid: peakuu COEAMHEHUs, pPEaKIMHU pa3ioXKeHHs, peaklnu
3aMEIIEHUs], peaklMl OOMEHa, 3K30- U IHAOTEPMUYECKUE PEaKIUH, TeIIOBOW 3(PPeKT peakuuu, sSApO aToma,
DJIEKTPOHHBIN CIIOM aroma, aToMHas opOWTanb, paauyc aromMa, XUMHUYECKas CBSI3b, MOJSPHAS U HEMOJspHas
KOBaJICHTHas CBs3b, MOHHAs CBs3b, WOH, KAaTHOH, aHWOH, PAacTBOpP, MaccoBas JOJS BellecTBa (MIPOILIEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYECKHX MOHATHA M NPUMEHSATh 3TH TMOHATUS IMPH ONHUCAHUU
BELIECTB U X MpPEBpaILCHUH;

e HCIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTABJICHUS (OPMYJI BEILIECTB U YPaBHEHUN XUMUYECKUX PEaKUi;



OTpEJEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COEIWHEHHUSX, CTENEHb OKHUCJICHHUS 3JIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, MPUHAJICKHOCTh BEUIECTB K OMPEACIEHHOMY KIIacCy COeIMHEHUH 1o Gopmysam, BU
XUMHUYECKOH CBSI3U (KOBAJICHTHASI U HIOHHAS1) B HEOPTaHUYECKUX COECIMHEHHUSIX;

packpsiBaTh cMbich [lepuoanueckoro 3akona /. . MenaeneeBa: 1eMOHCTpUPOBATh TIOHUMAaHUE TIEPUOIUYECKOMN
3aBUCHUMOCTH CBOMCTB XUMHYECKUX 3JIEMEHTOB OT UX MOJI0KeHUs B [lepronnueckoil cucreme, 3aKOHOB COXPaHEHHUS
MAaccChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOIO YYEHUs, 3aKOHa ABOrajpo;

OMKCHIBATH U XapaKTEepU30BaTh TabnnuHyto hopmy Ileproanueckoil cHCTEMbI XUMUYECKUX 3JIEMEHTOB: pa3inyaTh
NOHATHUS «rJ1aBHas noarpymnmna (A-rpynmna)» u «mnodounasd noarpynna (b-rpynma)», maneie 1 0oJblIMe TEPUOIBL,
COOTHOCUTBH 0003HAUYEHUs1, KOTOpbIe UMetoTcs B Tabmuie «Ileproauueckas cucrema XxuMudeckux aiemenToB /1. U.
MenzeneeBay ¢ YACIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS ATOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj AApa,
oO01Iee YHUCIIO SJIEKTPOHOB U PACIIPEACIIEHNE UX M0 AIEKTPOHHBIM CIOSAM);

KJIACCU(PUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKUE BEIECTBA, XUMHUYECKHE peakuuu (10 4YHuCiIy M
COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEINIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XHWMHUYECKHME CBOMCTBA BELIECTB pPAa3IMYHBIX KIJIACCOB, MOJTBEPKIas
ONMCAHKE MPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMHUECKUX PEAKLINN;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaY€CTBEHHOI'O COCTaBa, BO3MOXKHOCTU NPOTEKAHUS
XUMUYECKUX MPEBPALECHUN B PA3TUYHBIX YCIOBUSX;

BBIYKCIIATH OTHOCUTEJIBHYIO MOJEKYJSIPHYIO M MOJIIPHYKO MacChl BEUIECTB, MAacCOBYIO JOJI0 XUMHUYECKOIO
3JIEMEHTa 1Mo (opMyJie COeIUHEHUs, MACCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON PEAKIINH;

INPUMEHSATH OCHOBHBIE OIEPAlMU MBICIUTEIBHOU JEATEIBHOCTH — aHaJIM3 M CHUHTE3, CpaBHEHHUE, 0000IleHue,
CUCTEMAaTHU3AIIMIO, KJIACCU(PUKALMIO, BBISIBIEHUE NPUUYUHHO--CIEACTBEHHBIX CBSI3€M — ISl U3y4YEHHUs CBOMICTB
BEUIECTB M XUMHYECKHX pEaKIHMi, €CTEeCTBEHHO-Hay4yHble METOJbl IO3HAHUS — HaONIO/IEHUE, H3MEpPEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM U MBICIICHHBIN );

CJIeIOBaTh MpaBUjIaM MOJb30BAHUS XMMUUYECKON MOCYI0M U Ja00paTOPHBIM 000OpYAOBaHUEM, a TAKXKE MpaBUIaM
oOpaleHus ¢ BeUIeCTBaMHU B COOTBETCTBUHU C MHCTPYKIUSMU MO BBITIOJHEHHUIO Ja00PaTOPHBIX XUMHUECKHUX OTBITOB



[0 TOJIyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA M KHUCIOPOAA), IPUTOTOBIECHUIO PAaCTBOPOB C
ONpEIEIEHHON MAaCCOBOM JT0JIEN PACTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATH U ITPOBOJAUTH XUMHUECKUE YKCIIEPUMEHTBI
[0 PACIO3HABAHMUIO DPACTBOPOB IIEJOYEH M KHUCIOT C IOMOIIBIO HHAMKATOPOB (JakMmyc, (eHondranens,
METHJIOPAHXK U IPYTHE).

K koHIity 00y4yenus B 9 kiacce npeMeTHbBIE pe3yIbTaThl HA 6230BOM YPOBHE JOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTH
y 00y4armuxcs YMEHUM:

PAaCKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX ITOHATHN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH,
IIPOCTOE BEILECTBO, CJII0KHOE BEILIECTBO, BAJICHTHOCTb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAst
peakuus, XUMHYECKasi CBs3b, TEIJIOBOM 3(P(EKT peakuuu, MoJib, MOJSIPHBIA OO0BEM, PACTBOP, 3IEKTPOJUTHI,
HEAJIEKTPOJUTHI, 3JEKTPOJUTUYECKAs TUCCOIMAIMS, PEAKIUHM HOHHOTO OOMEHa, KaTajau3aTtop, XUMHUYECKOe
paBHOBecHE, 0OpaTUMbIE U HEOOPATHUMbIE PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUH, OKUCIUTENb,
BOCCTAaHOBUTEJb, OKUCICHUE U BOCCTAHOBJIEHUE, AJUIOTPONUs, aM(pOTEPHOCTh, XUMHUUYECKasl CBsI3b (KOBAJICHTHA,
WOHHasA, METaJUIMYecKas), KpHUCTaJuIMyecKash peméTka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOH
peakuuu, npeaenpHo nomnyctuMas konueHtpanus [I/IK BemecTsa;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX MOHATUNA M NMPUMEHSTh OTH MOHATUA NIPU ONUCAHHUU
BEIIECTB U UX IIPEBPALLCHUN;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTaBIEHUs (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUUYECKUX PEaKLUi;
ONPENEIIATh BAJICHTHOCTb M CTEIIEHb OKHUCIIEHUS XUMUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa,
NPUHAAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEIWHEHUU Mo ¢GopMynaMm, BUJ XUMUYECKOW CBS3U
(KoBaJIeHTHas, MOHHAs, METaJUIMUECKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsil HOHA IO XUMHUYECKOU (opmyie,
XapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX COCTUHEHUM, TUIl KPUCTALNINYECKOUN PEIIETKA KOHKPETHOTO
BEILIECTBA;

packpsiBaTh cMbIci Ilepuoauueckoro 3akona /. M. MenneneeBa u 1€MOHCTPUPOBATH €I0 IIOHUMAHUE: ONKUCHIBATH
U XapakTepu3oBaTh TaOauMuHyto (opmy Ilepruoguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3iInyaTh MOHSATHS



«rnaBHas noarpyimmna (A-rpynmna)» u «nobouynas noarpynna (b-rpymnmna)y, manbie 1 00JIbIINE TEPUOIbI, COOTHOCUTh
0003HaYEHUsI, KOTOPHIE UMEIOTCSI B TIEPHOIUICCKOMN TabJINIIe, C YUCITOBBIMUA XapaKTEPUCTUKAMH CTPOSHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apAl s/ipa, 00IIee YUCIIO 3JEKTPOHOB U PACIIPEAEIICHHE UX IO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH 0011I1E 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH B MPEesiax MaJIbIX
NEPHUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHE BEIEeCTBa, XUMHUUYECKHE peakiuu (10 4YuciIy |
COCTAaBY YYACTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 HU3MEHEHUIO CTENEHEHl OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKME U CHEIU(PUIECKUE XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEPkKAasi ONHCAHUE NPUMEpPaAMU MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XWUMHUYECKUX
peaKuui;

COCTABJISITh YPABHEHUS 3JEKTPOJUTUUECKON TUCCOLMALIMM KHUCIIOT, IIeJI0Yed M COJIEH, MOJIHbIE U COKPAILIEHHbIE
YpaBHEHUS Peaklii MOHHOTO OOMEHa, YpaBHEHUSI PEAKIMN, MOJATBEPKIAIOININX CYIIECTBOBAaHUE T'€HETUYECKOU
CBSI3U MEK]1y BEIIECTBAMHU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUU MOCPEICTBOM COCTABIEHHUS 3JIEKTPOHHOTO
OaslaHca ATUX PEeaKIIMii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BOBMOKHOCTH MPOTEKAHUSI XUMHUUYECKUX
MPEBPAILIECHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAaCCOBYIO JOJII0 XHUMHUYECKOTO
AJIeMEHTa 1o PopMyJie COSTMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO0 YPABHEHHIO
XAMUYECKOU PEAKLINH;

coOJII01aTh TpaBUia MOJIb30BAHUS XUMUYECKOM MOCYI0M U J1abOpaTOpHBIM OOOpYAOBAHHMEM, a TaKKE IMpaBuia
oOparieHus ¢ BEIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSMHU 110 BBITIOJHEHUIO JTa0OPaTOPHBIX XUMHUECKUX OTIHITOB
IO TMOJYUYEHUI0 U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);



POBOJIUTH PEaKLUH, MOATBEP)KIAIONINE KaYeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM
nyTéM XJI0puA-, OpoMuI-, HoIud-, KapOoHat-, pocdar-, cunmukar-, cyiabdaT-, THIAPOKCUI-HOHBI, KATHOHBI AMMOHUS
Y MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIE ONEpaIlMd MBICIUTEILHONW JEATEIbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, 000OIIeHue,
CHCTEMaTH3aIIHIO, BBISIBICHUE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJIsl U3yUEHHs CBOMCTB BEIIECTB U XUMUYECKHUX

peakiuii, eCTeCTBEHHO-HAYYHbIE METOJbl TTO3HAHUS — HAOIIOJICHUE, U3MEPEHHE, MOJCIUPOBAHUE, IKCIICPUMEHT
(peayIbHBINM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHnoBaHue pa3aesioB U DJiIeKTpOoHHbIE (HU(POBHIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUHMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiecTBa 1 XUMHUYECKHE 15 1 1 bu6nuoreka [IOK

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

Wroro mo pazneny 20

Pa3nea 2. BakHeiimme npeacTaBuTe Il HEOPraHHYECKHUX BelEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK

' 00 oKcuIax https://m.edso0.ru/7f41837c
99 Bogopona.Ilonsarue o kucinorax 3 1 bubmmoreka LJOK

' U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30



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

Pasznen 3. [lepuoguyeckuii 3axon u [lepuoguyeckasi cucrema xummueckux 3jaemMenToB /. M. MenaeneeBa. CtpoeHune aToMOB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Tepuonnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubmuorexa [JOK
3.1 ﬁiﬁiﬁ?:ﬁ:gﬁ;ﬁ?&ﬂ' 1 ! https://m.edsogru/7f41837c
aToMa
XuMHYECKas CBSI3b. Bubmiorexa LIOK
3.2 OxucmuTensio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC PCAKIINN
bu6nuoreka [IOK
Hroro no pasaeiy 15 https://m.edso£8/7f41837c
PesepBHOE Bpems 3 bubnuoreka LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 1 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 25



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

Pa3gea 3. Meraajabl M UX cOeIMHEHUSA

3.1 Baxueime MetTamisl 1 UX COSIUHEHUS 16 bubnnorexa LHOK
' A https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 4
3 Obmpe croficTsa MeTaIIoR https://m.edso0.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
41 BemecTBa 1 MaTepuaibl B )KH3HU Y€IOBEKA 3 bubmorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
paboThI B 1a00paTOPUU U TIPUEMBI bubmmoreka [JOK
3 1 1
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubnmorexa LIOK
6 ATOMEI H MOTEKYJIb! . https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEleCTBa 1 bubmorexa [TOK
P t https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 O06001IeHNEe U CUCTEMATU3AIIHS bubnuoreka [IOK
3HaHUHI https://m.edsoo.ru/ff0d40c4
15 KonTponbnas pabota Nel mo teme bubnnorexa [JOK
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
16 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bubmmoteka IIOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
17 [Ipu3Haky U ycioBUs MPOTEKAHUS bubmuoreka [IOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al16
18 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnmnorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Knaccudukanms xumuaecknx
19 €aKIui (COeTMHEHMS, PA3I0KEHUS bubmorexa [TOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
BrrancieHus KoIm4IecTBa, Macchl
20 BEILIECTBA 10 YPABHEHHSIM bubmorexa [JOK
yp . https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEAKIIHMA
Bo3nyx — cmechk razos. Cocrtas
yx bu6nunorexa LIOK
21 Bo3ayxa. Kuciopog — siemMeHT u

npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
pOAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI osTy4eHHst KUCIOPOaa B
23 nabopaTtopuu ZILIH OMLIIJ_UIGHF;{OCTI/I bubmmorexa [JOK
PATOPHI 1 TP ' https://m.eds00.ru/ff0d497a
IIpumeHeHne kucnopoaa
[IpakTrueckas padota Ne 3 o Teme
24 «ITonyuenue u cobupanue bubmmorexa LIOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
TennoBoi 3 PeKT XUMUIECKOM
o5 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, Yroib U MeTaH).
26 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
97 Bonopon — anemeHT u npoctoe bubmmnoreka HOK
BelecTBo. HaxoxaeHnue B mpupoje https://m.edsoo0.ru/ff0d4ddo
08 dusnueckne U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bostopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmnoreka LIOK
2 IT
o OIIITHE © IHEIOTAX 1 COBIX https://m.eds00.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
IIpakTruyeckas padora Ne 4 o Teme
but6mmoreka [IOK
31 «[Tomyuenue u cobupanue Boopo/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MomnsipHblii 00bEM ra30B. 3aKOH

bubnunorexa LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmorexa LOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 ABHECHMIO PEaKIIMA Ha OCHOBE bubmorexa LOK
P "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B
35 CoctaB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
36 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BO/JIbI https://m.edsoo.ru/ff0d587a
Boga xak pactBopuTenb.
37 Hacrkimmenaslie ¥ HeHACHIIICHHEIS bu6nmorexa LIOK
pactBopbl. MaccoBas 10Jis BEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
«[IpuroroieHne pacTBOpoB ¢ bubmuoreka [IOK
38 . . .
ONpeaeIEHHON MacCOBOM JT0IEN https://m.edsoo.ru/ffOd5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHas padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOMCTBA
bubnunorexa LIOK
41 KHCJIOTHBIX, OCHOBHBIX M

aM(pOTEpPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kimaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonydyeHne u XuMHUYECKUE CBOWCTBA Bu6moteka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBI;) 10JI )eHI/ISI nganIc)KI/Ie bubmorexa [JOK
N v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIICPUMEHTAIIBHBIX 337124 110 TEME bu6nmorexa LIOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»
I'enetnyeckas CBS3b MEKAY
48 KJaccaMy HEOPraHUYECKHUX bubmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o001IeHne U cCUCTEMaTU3AIIHS bubmuoreka [IOK
3HAaHUU https://m.edsoo.ru/00ad9ch?2
KonTponbnas padorta Ne3 mo teme
50 "OCHOBHEBIE KJ1aCChl HEOPTaHUIECKUX bubmorexa [JOK
o P https://m.edso00.ru/00ad9ela
COETMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsITHE O bubmorexa [JOK
i https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX 3JICMCHTOB
59 Ilepuonnueckuil 3aKOH U bu6muoreka [JOK

Ilepnonnueckas cucrema

https://m.edsoo.ru/00ada52c¢
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XUMHUYECKUX 3jieMeHTOB [[. 1.

Meunpeneena
53 [Tepwropl, TPYIIIEI, TOATPYIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmnoreka HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
55 aToMoB 311eMeHToB [leproauyeckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubmuorexa [IOK
58
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoteka IIOK
59 Honthast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bu6muoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubmuoteka [IOK
XAMUYECKAs! CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmmorexa [JOK

https://m.edso0.ru/00adae28
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bubnunoreka LIOK

63 OKHCIUTENN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb076

64 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076

65 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00adb33c
KontponbHas padota Ne4 o reme

66 «CTtpoeHne aroMa. XuMUuecKast 1 bubmorexa HOK

https://m.edsoo.ru/00adb486

CBSI3b)»

67 PezepBHblit ypok. O6o011eHUE U 1 Bu6moteka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9ch?

68 PezepBHbiit ypok. O6001eHue u 1 Bu6mmoteka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edso0.ru/ff0d61c6
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9 KIIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutposbubie IlpakTunyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cucTeMa XMMUYecKkux anemeHToB 1. U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edso00.ru/00adb6b6
1(50)2 (i ()

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexa [HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
XapakTepucTrKa 3JIEMEHTA 110

4 noJjoxxeHuro B [lepuoanueckoil cucreme 1
J.1. Menneneena.

5 Bupl XuMu4ecKkoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK

6 AMQpOTEPHOCTD. 1

dorep https://m.edsoo.ru/00adcade
Krnaccudukanus XuMHUECKUX PEeaKIUii Mo

7 a37MYHBIM npu3HakaMm. OKHCIUTEIBHO 1 bubmmorexa [JOK
P p ' https://m.edso0.ru/00adbch0
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

[TonsiTHE O CKOPOCTH XMMHYECKOU

8 peakuuu. [IoHsATHE O TOMOI€HHBIX U 1 bubnnorexka [JOK
reTeporeHHbIX peakuusx CTapToBblil cpes3 https://m.edsoo.ru/00adbe9a
3HAHWM.
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IloHsTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTOpI)I, BJIMAIOIIME HA CKOPOCTH

bubmuoreka [JOK

9
XMMHYECKON PEaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
Boruucnenust no ypaBHeHUSIM
10 XUMHUYECKHUX PEaKIIUA, €CIIH OUH U3 buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
pearcHTOB JIaH B H30BITKE
Teopus 21EKTPOIIUTUYECKON
11 mucconuanyu. CUIbHBIE U CIa0bIe bu6mmoreka [IOK
3JEKTPONUTHI. IOHHBIE ypaBHEHHUS https://m.edsoo.ru/00adcd68
peaKuid.
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHMII B CBETE IIPEACTABICHUIT 00 bubmorexa LOK
o pest https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIel B CBETE
13 NPEACTABIEHNUI 00 DIIEKTPOIUTHYECKON bubmiorexa LOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIUAINA
14 ITonsaTue o ruApoOIN3€E CONEH bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O000111eHIE U CHCTEMATH3aIlUs 3HAHUH
B & https://m.edsoo.ru/00addd12
KonrtponsHas padora Nel mo reme
16 «DNEKTPOIUTHUECKAS JUCCOIIHAIIMS bubmmorexa [IOK
p a THATI. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
17 IIpakTuyeckas padora Ne 1. «Pemenune bubnnorexka [JOK
JKCIIEPUMEHTAJIBHBIX 33129 https://m.edsoo.ru/00addbfa
18 OO6m1ast XapaKTepUCTHKA TaJOTeHOB. bubmuotexa [JOK

XUMHUYECKUE CBOMCTBA HA IPUMEPE XJIOpa

https://m.edsoo.ru/00addfe2
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Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, ITOJIYUEHUE bubmorexa [IOK
’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
20 Pemrenne 3ama4 Ha mpuMecH bubmorexa [IOK
A p https://m.edsoo.ru/00ade348
21 OO6mas xapakrepucTuka 31emMeHToB VIA- bubnuorexa [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
Annorpomnnsie MoAUGHUKAILIAN CEPHI.
22 Haxon(p €HIUE CEPEI I/I(beé coe I/IHCII){I/Iﬁ B bubmorexa [JOK
A p Uﬂ https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
23 CepoBonopo, ctpoenue, pu3nueckue u bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
24 (I)I/I3I/I‘ICCKI/II(;) " XI/II\fI)I/I‘{eCKI/Ie CBOICTBa bubmoreka LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMUYECKUE PEAKIINY, JICKAIIHUE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
25 MOJIYUYEHHSA CEPHOU KUCIOTHI bubmorexa [JOK
i p ' . https://m.edsoo.ru/00adec8a
XHUMHUECKOE 3arpsi3sHEHUE OKpYkKarolen
Cpelibl COEIMHEHUSIMU CEPBI
26 BrruncieHue MaccoBOM TOJIH BEIXOJa bu6mmorexa [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
bu6mmorexa [IOK
27 O000111eHIE U CUCTEMATH3ALUS 3HAHUI
m 8 https://m.edsoo.ru/00add448
Kontponbnas padota Ne2. "CroiicTBa
bu6nmoreka [JOK
28 AJIEMEHTOB 6 M 7 TPYIII TJIaBHBIX

MOArPYIH U UX COeAUHEHUN"

https://m.edsoo.ru/00ae0bf2
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OO6m1as XxapakTeprucTHUKa 3JIeMEeHTOB V A-
rpymnibl. A30T, pacClipOCTpaHEHUE B

bubmuoreka [JOK

29
npupojae, Gu3nuecKue U XUuMUYeCKue https://m.edsoo.ru/00adeea6
CBOICTBA

30 AMMHUaK, ero Gpu3n4ecKkre 1 XuMHIECKUE bubmumoreka [IOK
CBOMCTBA, OJIy4YCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpaxTuueckas padbora Ne 2 o teme

31 «Ilonydyenne aMmmuaka, u3yueHue ero bubmmorexa [JOK

Y it https://m.eds00.ru/00adf180
CBOMCTBY»

39 A3oTHas KUCI0Ta, e€ (U3nIecKre u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

33 no0pennii. XUMHUUECKOE 3arpsI3HEHUE bubmmorera [TOK
yAooP o p https://m.edso00.ru/00adf518
OKpY’Karolen cpeabl COeTMHEHUSIMU
azoTa
dochop. Oxeun dochopa (V) u

34 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfl)?,n(qe)cxne " bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnonp3oBanue ¢pocdaTtoB B KauecTBe
35 MHUHEPAIBbHBIX YI0OpeHUH. 3arpsi3HeHune bubmmorexa [TOK
PEIBHBIX YAODP AP https://m.eds00.ru/00adfc20
IPUPOJHOM cpenbl pocdaTramu

36 VYrnepoa, pacnpocTpaHeHUe B IPUPOJIE, bubnmoreka [JOK
(bu3UYecKre U XUMHUYECKHE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux (pusnveckue u

37 XHMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK

po0JIEMBI, CBSI3aHHBIE C OKCHIOM
yriaepona (1V)

https://m.edsoo.ru/00adfebe
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bu6mmoreka [IOK

38 VYroapHas KUCIIOTa U €€ COJIu
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 3 o reme
39 "[lony4eHue yriieKucioro rasa. bubnnoreka [HOK
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
40 OpraHUYeCcKUX BENIeCTBAX KaK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepo/ia
41 KpeMuunii 1 ero coeiuHeHUs bubnmorexa LHOK
p https://m.edsoo.ru/00ae080a
bubmuorexa [JOK
42 O00011IeHrEe ¥ cucTeMaTh3alus 3HaHUI
B H https://m.edsoo.ru/00aelae8
KonTtponbHast pabota Ne3 o reme
43 «BaxHelmue HeMeTaIIbI U UX bubmmorexa [TOK
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO6mrast XxapakTepruCTUKa XUMUUECKHUX
DJIEMEHTOB — METAILIOB. MeTauinueckas
44 CBS3b U METAIUINYECKAS KPUCTAILUINYECKAS bubmorexa [TOK
.. pv https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKUe CBOMCTBA
METAIUIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.
45 DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI bubmmorexa [TOK
p p p https://m.edsoo.ru/00ael1156
METAIUIOB
OO6mme crmocoOb! MOTYyIEHUST METAJLIOB.
46 CmuiaBbl. Beruciienust o ypaBHEHUSIM bubmuotexa [JOK

XUMHUYECKUX PEaKIHii, €ClIi OJIUH U3
pEareHTOB COAEPKUT IPUMECU

https://m.edsoo0.ru/00ael1156
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bu6mmoreka [IOK

47 TomsTHE 0 KOPPO3HH MCTAILIOB https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
48 [{enotmbie MeTanIEl https://m.edsogru/Oan14b2
49 Okcubl ¥ TUAPOKCUIBI HATPUS U KU bubmmorexa [IOK
https://m.edso0o.ru/00ae14b2
50 IllenoyHO3eMEIBbHBIC METAJIbI — KAJIbIIUH bubmuorexa [JOK
U MarHuu https://m.edsoo.ru/00ae15e8
51 Baxueiine coefMHEHNS KaJIbLIUS Bubmorexa ITOK
https://m.edsoo.ru/00ae15e8
52 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
53 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bu6mmoreka [IOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
. bu6nmoreka [JOK
>4 AJTIOMHHHIL https://m.edsogru/Oan1c64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsogru/OanldSG
57 Oxcupl, THApOKCH B! 1 conn xenesa (11) bubmuorexa [JOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 Pemenne 3a1a4 mo TepMOXHUMHYECKUM
ypaBHEHUSM
[IpakTnueckas pabora Ne 4 Pemenue
59 AKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnmuotexa [JOK

«Baxxknaeime MeTayuIbl H X
COETUHEHUI»

https://m.edsoo.ru/00ae3de8
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Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX pCaKHHﬁ, €CJIM OAUH U3

bubmuorexa [JOK

60 peareHTOB J1aH B U30BITKE WIIN C(i,[[ep)KI/IT 1 httos://m.edsoo.ru/00ae1750
npuMecHu. Berauciienne MaccoBo 1071
BBIXOJIa MPOJIYKTa PEaKIuu
61 O06o00meHre U cucTeMaTHU3alns 3HAHUI 1
KonTponbnas padora Ne4 o teme
62 «BaxkHenme MeTajbl U X 1
COCJIMHCHHM S
63 BemiecTBa 1 maTepuasbl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
JKM3HHU YEI0BEKa https://m.edso0.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHUE OKpYKarolen bubnuorexa [JOK
64 1
cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumMuM B perieHnn sK0JI0rHYECKUX 1 bubnuoreka [IOK
npobiem https://m.edso00.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O6006111eHNE 1 1 bubnnoreka [JOK
CHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A., AkiinonepHoe o61iecTBo «M3narenbcTro
«ITpocsenieHue»

» Xumus, 9 knacc/ 'abpuensin O.C., OctpoymoB U.T'., Cnagkos C.A., AkinonepHoe o0miectBo «M3aaTenscTBoO
«ITpocsemnieHue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

INabpuensa O. C. Xumust. Meroaudeckoe mocoobue s 8 kiacca : yued. mocobue mjist oomeodpaszopat. opranuzaruii / O.

C. I'abpuensu, U. B. Akcénona, 1. I'. OctpoymoB. — M.: IIpocsemienue, 2019

[Nabpuensna O. C. Xumus. COOpHUK 3a7a4 U YIIpaKHEHUH. 8 Kkiacc : yue0. mocobdue ajis o01ieo0pa3oBaT. opraHusanui /

O. C. l'abpuensn, 1. B. Tpuryouak. — M.: [Ipocsemenue, 2019

I'abpuensn O. C. Xumus. Tetpaas 1 1a00paTOPHBIX ONBITOB M MPAKTUYECKUX paboT. 8 Kiacc : yued. nocodue ais

oOmeoOpazosar. opranuzauuii / O. C. 'abpuensu, U. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019

[Mabpuensa O. C. Xumus. Pabouas terpanp. 8 kiacc : yued. mocobue st obrieoopazonar. opranuzanuii / O. C.

INabpuensn, C. A. Cnaakos, U. I'. OctpoymoB. — M.: TIpocsemienue, 2019



e Tabpuensu O. C. Xumus. Metoandeckoe rmocodue s 9 kiacca : yued. mocodue Jijist oo61eodpazonar. opranuzaruii / O.
C. I'abpuensu, U. B. Akcénona, 1. I'. OctpoymoB. — M.: IIpocemienue, 2019
["abpuensn O. C. Xumust. COOpHUK 3a7a4 U yIpakHEHHH. 9 kiacc : yueb. mocodue /i o01ieo0Opa3oBat. opraHu3aiuii /
O. C. I'abpuemnsn, U. B. Tpuryouak. — M.: IIpocBemenue, 2019
["abpuensn O. C. Xumus. TeTpaap 11 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX padoT. 9 kiace : yued. mocobue as
obmmeobpazosar. opranuzanuii / O. C. I'abpuensn, 1. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019
[Nabpuensna O. C. Xumus. Pabouas Tetpaap. 9 knacc : yued. mocodbue ajis oomieodpaszopat. opranuzaiuii / O. C.

INabpuensn, C. A. Cnankos, W. I'. OctpoymoB. — M.: IIpoceemienue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
bubnroteka IIOK https://m.edsoo.ru/7f41a636
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