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1. NOSICHUTEJIBHAS 3AITUCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMuM Ja€T MpeACTaBIEHUE O LENiX, O0Iel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOydalOIIUXCS CpelCTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOTrpaMMbl 10 XUMUH, ONPEAEIAET KOIMUECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOIINXCS, OMPEIENIIET BO3MOKHOCTH IPEAMETA JJIsl peai3aliu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XUMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIBHON JESITENIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHUPOBAHUS MUPOBO33pEHUsS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B MIPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOM, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U (OPMHUPOBAHUS KYIbTYPbI
JMYHOCTH, €€ o011el n (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHHH XMMHU O0OecreumBaroTCsi creuu(ukoi cojepkaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIH ABJISETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 06a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYATIBHBIX NOHATHH XMMHUH, OCHOB HEOPTaHWYECKOH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPTraHNYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepxaHHe CKJIQAbIBACTCSI U3 CHUCTEMbI MOHSATHH O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUYECKUX NPEIACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHU;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckne 3HAHMSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
GyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MPOUCXOUT C IPUBIICUSHUEM 3HAHUM U3 pPaHee U3YUCHHBIX YUeOHBIX TPeaMETOB: «OKpYyKarOImni
Mup», «bronorus. 5—7 knaccel» u «du3uka. 7 KiIacey.

[Tpu u3yyeHr XUMUU IPOUCXOANUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUUYECKON HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyIbTYphl. 3a/lada y4eOHOro MmpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIINX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNHU K HAyYHBIM METO/1aM [TO3HAaHUS IPU U3YYEHHUH BEILIECTB U XUMUYECKUX peakluil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1eTeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUA,
(GopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOIIUX MPUOOPETEHHI0 OOYYaIOIIMMHUCS OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAIbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUIIOB JAEATEIbHOCTH;

— (hopmupoBanue o61el QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HU U TPYJIOBOH JESTEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTUYECKUX OTHOLICHUH, TOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTMYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEMAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIero 00yYeHHs.

OO01mee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



2. COAEPXXAHUE OBYYEHUs

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BeuiecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHuH. YucTtele BenectBa 1 cMecH. CriocoObl pa3faeneHus CMEeCeu.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie U Ccil0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10111 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Konnuectso Bemecrsa. Moub. MoisipHas Macca. B3auMocBs3b KOJIMYECTBA, MACChl U YUCIIA
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BelleCcTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMUYECKUX peaKIui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOparteHus ¢ 1a0opaTOpHbIM O0OpYIOBAHUEM, HM3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0IeHne (PU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) SIBJIEHUH, HAOII0eHIE U
OIKCaHKe NMPU3HAKOB MPOTEKAHUS XUMUUECKUX peakiuil (pa3inokeHue caxapa, B3auMoJieiicTBre
CepHON KHUCIIOTHI C XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crocoO0OB pa3ieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BbIApUMBAaHUE, JUCTWIULLMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBApEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIUU TOPEHHS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peaKkUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOs.

Bonopon — anemeHT u npocroe BeniecTBo. Haxoxnenue Boiopoaa B nmpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOcOObI mosyyeHus. Kuciots! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHue NpUpOAHbIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknarypa cosneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckasi CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEJIEIICHUE COICPKaHMsl KUCIOpPOoJa B BO3yXe, OJydeHHEe, COOUpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HUX CBOMCTB, MMOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHHUsS BEIIECTB C PAa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0OB HEOPTaHMUYECKUX BEIIECTB PA3NUYHBIX KIIACCOB,
HaOIIO/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMojiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3alUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHUE OJHOTO METaja JIPyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuomgmueckas cucrema xumudeckux osnemenros [, .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepmonmmyeckoit cuctemsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menpaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI (TOpEHUE, PEAKLIUU PA3JIOKEHHS, COCIUHECHHUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3E€H MPU U3YYEHUH XMMHUHU B 8 KJIaCCE OCYIIECTBISAETCA
yepes UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU JJIS OTJCJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0111e ecTeCTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUI, H30TOIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, ASJICKTPUYECKUU 3apsij, BEIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TIOPOJBI, TIOJE3HbBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalMs, KalbLMS U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BelecTBa: BHABl XUMUYECKON CBs3U. THIMBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKOW PEIIETKN U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHMX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMUYECKHX PEaKIUi MO pa3NUYHBIM MpHU3HaKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, 0 N3MEHEHHIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaium3aTopa). OK30- |
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXHUMHUIECKHE YPaBHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonaTue o xumMuueckoM paBHOBecur. DaKTOPHI, BAUSIONINE Ha CKOPOCTh XUMUYECKON
PEaKIMH U TOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIHTEIHHO-
BOCCTAHOBUTEIbHON peakunu. CoCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust AEKTPOTUTUYECKON AUCCOIUALMM. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTuoHBbI,
aHUOHBI. MexaHM3M MCCOLMALIMY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcioBHs HMPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJIMYECKUX PEUIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(akTOpOB, UCCIIEIOBaHUE NEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MpOLECCa JUCCOLMALUN
KUCIIOT, IIeJ04el U cojiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peaklUuu pa3jiokKeHHs, COeAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMETaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XI0pu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT 0 ClI0co0a NOIy4YeHUsl CEpHOI KUCIoThI. [IpuMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé€
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCIeHHs. A30T, paclpoCTpaHEeHHE B MpuUpoJe, (U3NYECKUE H
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMIEH CpeIbl COSTMHEHUSAMH a30Ta (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmomp3oBanuwe ¢ochaToB B KayecTBe
MUHEPAJIbHBIX Y100pCHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTJIEepOoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopobuusa. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIN 3¢ dekT. YroapHas KuciaoTa U eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIUMHEHUSX Yriepona
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KuciaoTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IOHSITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHpaX, OelKax,
yIJIEBOAAX — M HMX POJM B JKU3HU YeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenuss kpemHus B mnpupoxae. OOume mnpencraBieHus o0 oxcuae kpemuus (IV) wu
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOMIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUAOB (TaJOTre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHUE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YA0OpEHHUI,
MoJlyueHue, coOMpaHue, paclo3HaBaHHWE W U3yYEeHHE CBOMCTB aMMHakKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U GpocaT-noH U U3yYeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJETCeH KpUCTAUIMYECKUX peHIETOK aimasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOUCTBOM ITPOTUBOTIa3a, MoIydeHne, CoOupaHue, paclo3HaBaHUE U U3y4YEeHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBINIIIEHHOCTH, PEllIEHUE SKCTIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

O011ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX TIOJI0KECHHUS
B [lepnonnueckoii cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenne MeramioB. Mertamndyeckas CBsI3b M METAUIMYECKAs] KPUCTAIIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
metauioB. O0Imue crocoObl MoMydYeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOEHHE HX aTOMOB, HaXOXICHUE B Ipupoje. Puznyeckue U XMMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®u3nueckue U XMMHYECKUE CBOMCTBA MarHus W Kaiublus. BaxkHellue COeIMHEHMS KajabLus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHE B Ipupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH 1A AITFOMIHHUSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxXOXJACHHUE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xene3a (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NYECKUMHU CBOMCTBAMH, U3YICHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbllusi W HATPUs C BOJMOM (BO3MOXKHO HCIHOJB30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKA, kene3a (1) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXOTax |
OTPAaBIICHHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
Beriects, gainee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie ceasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHIATHM, SBJISTFOIITIXCSI
CUCTEMHBIMU JJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IMKIIA.

OO01ure ecTecTBEeHHO-HAYYHbIE TIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOIOT S, MaTepHAaIbI.



®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, MPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTAITTHYECKAsl PeIIETKA, CIUIaBbl, (PU3NUEeCKUe BETUUNHBL, €IMHUIIBI
U3MEpEeHMs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC yIO0OpECHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHbIE TMOPOJbI, IOJIE3HBIC
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE IMpPaBHJIaMU M HOpPMaMU NOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUaOLIUXCS.

JIM9HOCTHBIE PE3YyJIbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIbITa JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIeIOBATEIILCKON, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 337124,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEJACHHE U IIOCTYIKHM CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN IMOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAaHHUS CYITHOCTH HAYYHOH KapTUHBI MUpPa, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS TIPUPOJIBI, B3aUMOCBSI3SX YEJIIOBEKA C MPUPOTHOU CPEIOi, O POJIM XUMHUHU B TIO3HAHUU
ATHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB M SIBJICHWH, TTO3HABATEIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/IOPOBBIO, YCTAHOBKHU
Ha 370pPOBBIH 00pa3 JKU3HM, OCO3HAHUE IIOCICJICTBUH WM HENPHITHE BPEIHBIX MPHBBIYCK
(ynorpeOyieHUsI aJKOTrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U pealbHOMN KHU3HHU;



5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(ECcCHii  Tpyaa pa3IudHOro pojia, yBaXEHHUE K
TPYLy U pe3ybpTaTaM TPyAOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAUBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHUHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eeco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHHUSI TIPaBUIl 0€30MacHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)K€ B CUTYyAlLUAX, YIPOKAOIIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, OTy4YaeMble IIPU U3YUEHUH XUMMH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPEeAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
IpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 ATUX MPeIMETOB (OPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBAaTh CMBICII XMMHUYECKUX MOHSATUHN (BBIJIEIATH UX XapaKTePHbIE MPU3HAKH, YCTaHABIINBATh
B3aMMOCBSA3b C JAPYTUMHU IOHSTHSIMH), WCIIOJIb30BATh IMOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX
($akToB U SABJICHUIA, BBIOMPATh OCHOBAHMSI U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3U MEXIYy OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (IIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MpPeoOpa3oBHIBaThH LIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
Xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOHM peakuu — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4€TOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U ABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MHPOPMAIIHIO PA3IUYHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOT0 COJIep KaHusl, CIIPaBOYHbIEC TOCOOuUs, pecypchl UHTepHETa), KpUTUUYECKH OIICHUBATh
MPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSATh Pa3TUYHbIE METO/IBI M 3aMIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMIOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBIaJIcHUE KYIbTYypOil aKTUBHOTO HCIIOIb30BAHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY MpencTaBICHUS
uH(pOpMaAMM ¥ WLTIOCTPUPOBATH pEIIacMbI€ 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMmami,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCieI0BaTEeNIbCKOU
JEeSTEIIbHOCTH UH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora M (WIM) IUCKYCCHH) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yNbTAaTOB BBIMOJIHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHOM U
HCCIIEIOBATENLCKON NIeATEeIbHOCTH TPU PEIICHUH BO3HHUKAIONIMX MpoOJieM Ha OCHOBE yuéTa
Oo0IIMX MHTEPECOB U COTJIaCOBaHMS MO3UIMI (0OCYyXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
ITYPMBI», KOOPJWHAIIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEENSITh U ACSITeIbHOCTH, IaHUPOBATh, OCYIECTBIISTH,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIILHOCTh, BHIOMpATH
HanOosee 3G heKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U MTO3HABATEIBHBIX 331a4, CAMOCTOSITEIIBHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aTOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONyueHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OILICHUBATh COOTBETCTBHUE MOJIYYEHHOIO pe3yjbTaTa 3asBJIEHHON LI€JIH, YMEHHE UCIOJIb30BaTh U
aAHAJIM3UPOBATh KOHTEKCTHI, PEJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBLHOTO COACPKAHUS,
YCTaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s

OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJEKYJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JA0J1s1 XMMUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakliuu COEAMHEHNUs, pEaKLUu Pa3IokKEeHUs, PEaKIIMK 3aMELICHMsI, PEaKLIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBJICHHS (OpMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTIpE/IeNATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAaHEHHsS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpymma (A-rpymnma)» u
«mobounas nonrpynna (b-rpynma)», Manble U OonblIMe MEpPUOJIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEMIECTB Pa3IUUHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX MTPEBPALLICHUN B PA3JIMYHBIX YCIOBUSX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHNUs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON ACATEIBHOCTH — AHAJIN3 U CHUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIOICHHE, U3MEPEHUE, MOJICIIUPOBAHHIE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0M U 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJIYUYEHUIO U
coOMpaHHWi0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHCIOPOJIA), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, peHoadTalenH, METUIIOPAHXK U JApyrue).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMAIMs, peakUUd HOHHOro OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMYecKas pemeéTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIMycTUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBIeHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opmysam, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepuoandeckoro 3akona JI. . MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mnobounas mnoxrpynmna (b-rpynma)», maneie u OosibliMe TEPUOBI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMYECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHS aTOMOB XMMMUYECKUX JIEMEHTOB (COCTaB M 3apsl sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB DJJIEMEHTOB U WX COCAMHEHUN B
IpeJienax MaJIbIX IEPUOJOB U TNIABHBIX MOAIPYII € YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacTBYIOLIMX B PEaKLMU BELIECTB, 110 TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX pEaKLUi;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1eJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBaMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTAaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJII0 XMMUYECKOI0 JIEMEHTA 110 (POpMyJIe COEUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XMUMHUECKON peaKlty;

coOuoaTh IMpaBWja I0JIb30BAaHUS XMMHMYECKOH TOCYIoH M JabopaTopHbIM
o0OpyOBaHUEM, a TaK)Ke IpaBHUja OOpalleHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB 10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHBI COCTaB Pa3jIMYHBIX BEILECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMHI-, MOAMA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI I03HAHUS — HAOII0EHUE, U3MEPEHUE, MOJIETUPOBAHUE, DKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



4. TEMATHYECKOE INITAHUPOBAHHUE

8 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u deKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHayaabHbIe XHMHYECKHE MOHITHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnunoreka LIOK
' MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XUMUYECKHE 15 1 bubnunoreka LIOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmuoteka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nunorexa LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
94 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEAUHEHHM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoauueckuii 3axon u [lepuoauveckas cucrema xumuueckux jieMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK
3.1 XHMHHECKHX d1eMenToB /1. 1. ! https://m.edso00.ru/7f41837c
Mengaene-eBa. CtpoeHue
atoma
XUMHYeCKas CBA3b.
3.2 OKHUCIIUTENBHO- 8 buGnuorexa [IOK
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIMH
bubnunoreka LIOK
Hroro no paszexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 Bubmmorexa [IOK
' . TPYHHBL po https://m.eds00.ru/7f41a636
KPEMHUI U UX COSANHCHUS
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. MeTaaabl M HX COeIUHEHUA

bub6nmoreka [IOK
N I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKU3HM 4esioBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubmuoreka [IOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBapEHHOU COJIN)»
bubnmnoreka LIOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
umiteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubmuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemMeHT u bubmorexa HOK
AYxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CnocoOFbl IToTyYeHHS KHCIOpoa B
23 sabopaTopuu Zlqn OMBIMHerH(iTH bubmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [TOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u mpocroe bubmuoreka [IOK
BelecTBO. HaxoxkaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYECCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus: BOAOPOa B bubmuoreka [IOK

naboparopun

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOupanue BogOpoIa bubmorexa OK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmotexa [JOK
» " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA MM 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[MU HA OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAIUs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

41 KHCJIOTHBIX, OCHOBHBIX U
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCOéBI;) o )CHI/IH XI/IMI/I‘IZEKI/IC bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX Bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edso0.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuonsl, rpymnmsl, 101 TIbI bubmorexa HOK
P > TPYIIIBL TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubmuoreka [{OK
55 aToMoB 35ieMeHToB [lepnoauueckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuoreka [JOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DIIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMu4ueckas bubmuoreka [IOK

CBA3b

https://m.edso0.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMHUYECKasl CBI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneup okncneris . https://m.edSO(I)_.[rUIOOadanB
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo0.ru/00adb076
bubmuoreka [{OK
64 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.e dsogru 100adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenue atromMa. XUMHUYECKast 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBublit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepubIiil ypok. O6006111eHIE 1 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ad9cb?
68 PesepBHblil ypok. O6006111eHNE U 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmmoteka IIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHWUI OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XumMmuaeckux 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 rnccornanuu. CHIbHBIE U cl1a0ble Bubmiorexa OK
o HHALIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHbIle ypaBHEHUS peaKUil Bubmiorexa OK
yp peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 BIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
UCCOLIHAIINHT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorera OK
ped o https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITN
14 ITonsaTue o THApOIN3E CONEH bubmmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U cUCTeMaTH3aIUs bub6mmorexa [IOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue 3KcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «ONEKTPOIUTHYECKAS bubnmoreka [JOK

nuccoruanus. XUMHYECKHE
peaKIu B pacTBOpax»

https://m.edso0.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecxng CBOIICTBA, ITOJYYCHHEC bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme
20 «[Tony4yenne COITHON KUCIOTHI bubmorexa LHOK
YHCHITE G0 ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

29 OO1as xapakTepuCcTUKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)HEI/IT-IeCng u anmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE TIPOMBIIIUICHHOTO criocoba bubmuoreka [IOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIPOCTPAaHEHUE B IPUPOLE Bubmiorexa OK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeeab
(du3HUYeCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[TpakTuyeckas pabora Ne 3 o Teme
30 «[Tomyyenue aMmmuaka, U3ydeHue bubnmorexa IOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XHUMHUYECKOE buGnnorexa [IOK
yAoobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljzn(qe)cxne " bubmmorexa [JOK

P - https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnons3oBanue dpocdaTos B bubmuoreka [IOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gu3nIecKue u bubamorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcupl yriaepona, ux GU3nIecKue
U XUMHAYECKHUE CBOMCTBA.
36 DKOJIOTHUECKHE TIPOOIEMBL bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "[losrydeHne yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHMYECKMX BEIIECTBAX KaK O bubmorexa HOK
p m https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coe fuHeHU bubmorexa HOK
p https://m.edso0.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUS
KonTponbHas padota Ne3 mo teme
. bubmuorexa [{OK
42 «Baxkueii1e HEMETaLTBI U UX

COCONHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 ODIEKTPOXUMHUUECKU P bubmorexa HOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 10 YPaBHEHUSIM XUMHYECKUX bubmorexa HOK
yp . https://m.edsoo.ru/00ae1156
peaKkIuii, €Clii OJMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsTHE O KOPPO3UU METAIIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bubmmoteka IIOK
47 €JIOUHBIEC METAJIBI
= https://m.edsoo.ru/00ae14hb2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kaus https://m.edsoo.ru/00ae14b2
49 [le1ouHO3EMENBHBIE METAILIIBI — bubnuotexa [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael5e8
50 Baxueiinme coeqUHEHNS KAIBIIAS buGnnorexa [IOK
g t https://m.edso0.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATHU3aIUsI
3HAaHUH
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCThL BOJIBI M METOMEI €6 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edso0.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIIBI U COJIU bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Perenne skciepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BaskHelmue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COEAUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B U30BITKE WK bu6muoreka [JOK
COZEPKUT IpUMecH. Beruncnenus https://m.eds00.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
KontponbHas padota Ne4 o teme
62 «BaxHe#mme MeTaIbl B UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIIEE KOJIMYECTBO YACOB I10 68
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