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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUH Ha YPOBHE OCHOBHOTO O0ILIETO 0Opa30BaHUsl COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3ynbTaTaM OCBOECHHMS OCHOBHOW 0OOpa3oBaTENbHOM MpOrpaMMbl
OCHOBHOTO 0011ero oopazoBanusi, npeacrabieHHbix B GI'OC OO0, a takxke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIMTAHMS U C YYETOM KOHUEMUUU MPEToJaBaHUs
yueOHOro mnpeamera «XumMmus» B oOpa3oBaTelbHBIX oOpraHuzauusax Poccuiickoi
Oenepauni.

[Iporpamma mo XxumMuM Ja€T NpPEACTaBICHUE O LEJAX, o0miell crpaTeruu OoO0y4yeHus,
BOCIHUTAHUS U Pa3BUTHUS O0YUYaIOIIMXCS CPEACTBAMHM YUeOHOIro IMpeiIMeTa, yCTaHABIMBAET
o0s3aTeNIbHOE TPEIMETHOE COJEpKaHHUEe, MPEAYyCMaTpUBAET pACIpEICICHUE €ro 1o
KJIaCCaM M CTPYKTYPHUPOBAHHUE MO pa3ziesiaM U TEMaM MPOTPaMMbl IO XUMHUH, ONIPEAEIISAET
KOJIMYECTBEHHBIE W KAauECTBEHHBIE XapaKTEPUCTUKU COJEPKaHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATEIILHOCTh U3YUCHUSI XUMUM C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€H, JIOTMKM Yy4eOHOTO TMpoIEecca, BO3PACTHBIX OCOOEHHOCTEH O00yyaroluxcs,
onpejeNsieT BO3MOXHOCTH TIpeIMeTa i pealu3aluu TpeOOBaHUN K pe3yibTaTam
OCBOCHHS OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, a Takxke TpeOOBaHUU K pe3ynbTaTaM OOyYeHHs XUMHUU Ha ypOBHE Ieieil
U3y4YEeHHs] TpeMeTa M OCHOBHBIX BHUJIOB Yy4eOHO-IIO3HABATEIBHOU JESATEIHHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO CO/IepKaAHUSI.

3HaHME XUMUHU CIY>KUT OCHOBOH 111 (POPMUPOBAHUSI MUPOBO33PEHUS 00yUaIOIIErocsi, €ro
Npe/ICTaBIeHnH 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXXHYIO POJIb UTPAOT (HOpMUpPYEMbIE
XUMHEH TPEACTABICHHUS O B3aMMOIIPEBPAIIECHUAX HSHEPrUU M 00 HBOJIOIHUH BEIIECTB B
PUPOJIE, O MYTAX PELICHUs TJI00ANBbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA
— CBIPbEBOM, HSHEPreTHUYECCKOM, MHUIIEBONH M SKOJOTHYECKOW O€30MacHOCTH, IpodiieM
31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH JJig caMopa3BUTHS U (POpMUpOBaHUS
KyJbTYPBI TUYHOCTH, €€ 001el U (YHKIIMOHATILHOU TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
HAaBBIKOB HMX CaMOCTOSITEIBHOM y4eOHON JesATeIbHOCTH, OSKCIEPUMEHTAIBHBIX U
MCCJIEIOBATEIbCKUX YMEHH, HEOOXONMMBIX KaK B TOBCETHEBHOW J>KM3HU, TaK U B
po¢eCCHOHATILHOU JICITCIIBHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOrO MBIIUICHUS, 3aKJaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3[UISiJa HA E€IWHCTBO IIPUPOABI M YEIIOBEKA, SBJISETCS OTBETCTBEHHBIM JTallOM B
dbopMHUpPOBaHNY E€CTECTBEHHO--HAYYHOU IPAMOTHOCTHU O0YUYaFOIINXCS;

CHOoCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAyYHbBIM
3HAHUSIM, K IPUPO/IE, K UETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE 00pa30BaHUE
00yYarOITHUXCA.



JlanHble HarpaBiaeHUs! B 00YYEHUH XUMHUH 00ECIEYUBAIOTCS CIEIU(PUKON Coaep KaHMs
y4eOHOro mpeaMeTa, KOTOPhIN SABJISIETCS MEeIaroru4ecku alanTUPOBAaHHBIM OTPAKEHUEM
0a30BOM HayKH XUMHUH Ha OTMPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTr'O 0011ero o0pa3oBaHus OPUEHTHPOBAH HA OCBOCHHE
00y4JarolUMHCSl CUCTEMbI IEPBOHAYATIBHBIX TOHSTUN XUMHUH, OCHOB HEOPTraHUYECKOM
XUMHUM U HEKOTOPBIX OTAETbHBIX 3HAUMMBIX MOHATUN OPraHU4YeCKOU XUMUMU.

CrpykTypa coaepskaHusi IporpaMMbl 0 XUMUHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxozaa K €€ uzydeHuro. ConepKaHue CKIagbIBA€TCsA U3 CUCTEMBI IOHATHN O
XUMUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI TOHATUN 0 XUMUYECKOU peakiuu. O6e 3tu
CHUCTEMBbI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHIUITY MOCIEI0BATEILHOTO Pa3BUTHS 3HAHUM
Ha OCHOBE TEOPETHUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa JI. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOEHUM aTOMa U XUMHUYECKOM CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTUUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.
TeopeTnueckre 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKHU MOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIEOBATEIHLHO OT OJTHOTO YPOBHS K JPYTrOMYy,
BBITIOJIHSISL (DYHKITUY OOBSICHEHUSI M TIPOTHO3UPOBAHMS CBOMCTB, CTPOSHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS N3y4aeMbIX BEILIECTB.
OcBoeHue IporpaMmMbl 0 XUMHUHU CITOCOOCTBYET (hOPMHUPOBAHUIO MPECTABICHUS O
XUMUYECKOW COCTaBIISIIOLIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN MTPUPOIBI,
LHEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HaHUIO U METOJIaM MO3HaHUA B Hayke. 3yduenue
XUMHH TPOUCXOTUT C IPUBIICYCHUEM 3HAHHUMN U3 paHEE U3yUYEHHBIX YU€OHBIX MMPEAMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Tpu n3yueHun XUMHUHM TPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XUMHUUYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTU YEIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. 3a/1aua y4eOHOT0 MpeMeTa COCTOUT B
(dbopMHUPOBAaHUYU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHINX (HaKTOB, MOHATUN, 3aKOHOB
Y TEOPETUYECKUX TMOJ0KEHU, TOCTYITHBIX 0000IEHIIT MUPOBO33PEHUECKOT0 XapaKTepa,
S3bIKa HAYKH, B IPUOOIICHUH K HAyYHBIM METOJIaM MMO3HAHUS TPU U3YYCHUH BEIIECTB U
XUMHYECKUX PEaKIINi, B (JOPMUPOBAHUU U Pa3BUTUHU MTO3HABATEIbHBIX YMEHUN U UX
MIPUMEHEHUH B y4eOHO-T103HABATEIbHOW U YYEOHO-UCCIIEA0BATENBCKON IEATEIIbHOCTH,
OCBOEHUU TpaBUJI 0€30MacHOro 0OpallleHusl C BEUIECTBAMU B ITOBCEITHEBHOM KU3HH.

[Tpu u3ydeHnn XMMUM HA yPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs Ba)KHOE 3HAYCHUE
npUOOpeN TaKKe e, Kak:

— ¢hopMHUpOBaAHNE UHTEILICKTYATBHO PA3BUTON JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHUIO PEIIEHUHN, CIIOCOOHOM aanTHUPOBAThCA K
OBICTPO MEHSIOUIUMCSI YCTIOBUSM >KU3HU;



— HAIPaBJIEHHOCTb O0OYUYEHUs HA CUCTEMATHYECKOE MPUOOIIeHUE 00yUaIOIUXCS K
CaMOCTOSITEIbHOM MO3HABATEILHOMN JAEATEIbHOCTU, HAYYHBIM METO/1aM MO3HAHMUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yclIoBHM, CIOCOOCTBYIOMINX MPUOOPETEHNIO O0YYAIOIIUMHUCS OTBITA
pa3HOOOpa3HOM JNeATEeIbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIIUI ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHE JIJI PA3JIMUHBIX BUIOB
NeSATeNIbHOCTH;

— hopmupoBanue 001Iel HYHKIIMOHAIBHOM M €CTECTBEHHO-HAYUYHOU IPAaMOTHOCTH, B TOM
YuCjie YMEHUN OOBSICHSATD U OLICHUBATD SBJICHUS OKPYKAIOIIET0 MUPA, UCTIONL3YS 3HAHUS
U OTIBIT, MTOJTYYEHHbIE TIPY U3YUYEHUHU XUMHH, TPUMEHATH UX MPU PEIICHUU TPOOJIeM B
MTOBCETHEBHOM JKU3HU U TPYAOBOU JI€SITEIHHOCTH;

— hopmupoBaHue y 00y4aromuxcs r'yMaHUCTHUYECKUX OTHOILICHHUM, MTOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUM NI BBIPAOOTKU SKOJIOTUYECKHU 1I€JIECO00Pa3HOT0 MOBEACHUS B OBITY
U TPYJOBOH JESATEIHLHOCTH B LIEJAX COXPAHEHUSI CBOETO 3/I0POBBS U OKPY Karomen
IPUPOTHOM CPEJIbL;

— pa3BUTHE MOTHBAIIMK K 00YyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOECHUS OOIIEYEIIOBEUECCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduIs U HANPaBJIEHHOCTH JIaJIbHEHUIIIETO 00yUYEHUSI.

OO611ee ynciI0 YacoB, OTBEAEHHBIX ISl H3yUYE€HUS XUMUU HA YPOBHE OCHOBHOT'O OOIIIETO
oOpasoBanus, cocraBiseT 136 dyacos: B 8 kiacce — 68 yacoB (2 yaca B Hellel0), B 9
Kiacce — 68 JacoB (2 yaca B HEJEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posib XuMHUM B 5KU3HU YEITOBEKA. XUMUS B CUCTEME HAyK. Temna u
BelecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATpEeraTtHoe COCTOsIHME BellecTB. [lonsaTre
0 METOJ1aX MOo3HaHus B XuMuM. YucTtele BemecTBa U cMecu. CriocoObl pa3ieneHus
CMeECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIEMEHTHI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocThlie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.
Komnuecto Bemiectsa. Mosb. Monsipaast macca. B3auMoCBsI3b KOJIMYECTBA, MACChI U
9ucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérel o dopmyniaMm XUMHYECKUX
COECIMHEHUMH.

DuU3NYECKUE U XUMUYECKHUE SIBICHUS. XUMUYECKas peakius U e€ Mpu3HaKku. 3aKOH
COXpaHEHHMs MacChl BeIIeCTB. XuMHUUueckue ypapHeHus. Knaccudukanus XuMU4IecKux
peakuuii (COeIMHEeHUs, Pa3IoKEeHUs, 3aMeIIeHs, 0OMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMUYECKOM MOCYA0M, ITpaBuiaMu paboThl B 1aO0OpaTOPUU U MpUEMaMu
oOpartieHus ¢ 1abopaTopHbIM 000PYIOBAaHUEM, U3YUECHUE U ONTMCaHUE (PU3HUECKUX
CBOMCTB 00pa3lioB HEOPTraHUYECKUX BEIIECTB, Habo1eHne Ppru3ndecKkux (IIaBIeHue
BOCKQ, TastHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHAEHCAlUs BOJIbl) U
XUMUYECKUX (TOPEHUE CBEYH, TPOKATUBAHUE MEIHON TPOBOJIOKH, B3aUMOICHCTBUE
MeJa ¢ KUCJIOTOW) SBJICHU, HAOII0ICHUE U ONMCAHNUE MTPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX peakuuil (pa3ioxkeHUe caxapa, B3auMOJACHCTBUE CEPHOM KUCIOTHI C
XJIOpUA0M Oapwsi, pa3ioxenue ruapokcuaa meau (I1) mpu narpeBanuu,
B3aMMO/JICHCTBHE KeJe3a ¢ pacTBopoM coiiu meau (1), m3ydenue cnocoOoB pa3aeneHus
CMecei: C TOMOIIBI0 MaruuTa, GUIbTPOBAHUE, BHITIAPUBAHUE, TUCTUILISINS,
xpomaTorpadus, MPOBEICHUE OYNCTKU MOBAPEHHOM COJIH, HAOIOICHUE U OTMCAHNE
pe3yJIbTaTOB MPOBEAECHHUSI ONBITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACCHI,
CO3JIaHHUE MOJIeNiel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeiluue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 351eMeHT U IPOCTOE BEILIECTBO.
Haxoxnenue kucimopoaa B mpupojie, Gu3n4ecKkue 1 XMUMUIECKIEe CBOMCTBA (PEaKIIHH
ropenust). Oxcunsl. [Ipumenenne kucmopoa. CrocoObl MOTydeHHs KUCIOPO/Ia B
naboparopuu u npomsiiieHHocTd. Kpyrosopot kucinopoaa B pupojie. O30H —
aJuIo0TpoInHas MOAU(UKALIUS KUCITOPO/Ia.



TeroBo# 3 (HeKT XUMHUYECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHJOTEPMHUYECKHE PeaKIMU. TOIIMBO: YTOJIb U METaH. 3arpsA3HEHUE BO3AyXa, YCUICHUE
MapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopoa — anemeHT u npoctoe BeniecTBo. Haxoxienue Bogopoaa B IpUpoze,
dbu3nYecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nonyyeHus. Kuciaotsl u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoicTsa BoAbl. Boxa kak pactsopureins. PactBopsl. HacklinieHHbIe U
HEHACBIIIEHHBIE PACTBOPHI. PAaCTBOPUMOCTH BEMIECTB B BOJIe. MaccoBasi 10151 BEIIECTBA
B pacTBOpe. XMMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUs. POk pacTBOpOB B MPUPO/JIE U B
XKU3HU yenoBeka. KpyroBopoTt Boabl B IpuUpoe. 3arpsisHEHUE TPUPOAHbIX Boa. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neoprannyeckux coequuerunii. Oxcuapl. Kimaccuduxanuys okCuaoB:
coyieo0Opa3zyromine (OCHOBHbBIC, KUCIOTHBIC, aM(POTEPHBIC) U HEeCcOoIeo0pa3yoIIue.
Homenkiarypa okcuoB. @uznueckue 1 XuMUYECKUe CBOMCTBa OKcua0B. [lonydenue
OKCHJIOB.

OcHoBanus. Knaccudukarust o0CHOBaHUM: MIEIOYN U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenxkiarypa ocHoBaHnil. @U3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBAHUU.
[Tomyuyenue oCHOBaHUM.

Kucnoter. Knaccudukarnus kucinor. Homenknatypa kuciot. @usnyueckue u
XUMHUYECKHUE CBOMCTBA KUCIIOT. Pan aktuBHOCcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coseit. @u3nyeckue U XuMmuueckue cBoictBa coneit. [lonydyenue
COJICH.

I'eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECITMHEHUI.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMPEJICIICHUE COJIEPKAHUS KUCTIOPOa B BO3AYyX€E, MOIYUEHHUE,
coOupaHue, pacro3HaBaHUe ¥ U3yUYeHHE CBOMCTB KHCIOPO/a, HAbIt0IeHNE
B3aUMOJICMCTBUS BEUIECTB C KUCIOPOAOM U YCIIOBUSI BOSHUKHOBEHUS U IIPEKPALLICHUS
ropeHus (oxapa), 03HaKOMJIeHHEe ¢ 00pa3IaMu OKCUIOB U OMTUCAHUE UX CBOWCTB,
MoJIyyeHue, coOupaHue, paclio3HaBaHUE U M3YyUYEHHE CBOICTB BOJIOPO/ia (TOPEHHE),
B3auMojieiicTBue Bojiopoaa ¢ okcuaom Meau (I1) (Bo3MOKHO UCTIOIL30BaHUE
BUJIeOMATEpUaIIOB), HAOIIOIeHnEe 00Pa3IOB BEIIECTB KOJTUIECTBOM | MOJIb,
MCCJIeI0BaHNE OCOOCHHOCTEN PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JIEH PaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJICUCTBHUE BOJbI C METAJIaMU (HATPHUEM U KaJbIleM) (BO3MOYKHO
MCITIOJIb30BaHUE BUCOMATEPUATIOB), HCCIIEOBAaHIE 00Pa3II0B HEOPTaHUUECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIIOAEHUE U3MEHEHUSI OKPACKU MHAUKATOPOB B
pacTBOpax KUCIOT M 11esiouel, u3yueHue B3aumojeicteust okcuaa meau (1) ¢
PacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METALUIAMH, PEAKIIUN HEUTpaIu3alini,
MOJy4€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJTHOTO METAJIJIa IPYTUM U3



pacTBOpa COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenune Kiaccol
HEOPraHUYECKUX COCTUHEHUM.

Iepunoanuyeckuii 3axoH u Ilepnoanyeckas cucrema XumMu4ecKux djiemedtos /1. U.
MenaeseeBa. CTpoeHue aToM0OB. XUMHYeCKasi CBsA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PeAKIUN

[lepBbie MONBITKH KIacCU(DUKALIMM XUMUYECKUX d1eMeHTOB. [loHsaTHE 0 rpymmax
CXOJTHBIX 2JIEMEHTOB (ILIEIOYHBIC U IIEIOYHO3EMEIIbHbIC METAILIbI, TaJIOT€HBbI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCUIBI U TUIPOKCHUIBI.
[Tepnonnueckuit 3akoH. [lepuoanueckas cucreMa XMMAYECKUX di1eMeHTOB /[]. M.
MenneneeBa. Koporkonepuoanas u jyimHHonepuoHas Gopmsl [leprognyeckoi
cuctembl xumuueckux 31aeMeHToB . . Menaeneena. [lepuoibl v rpynmsl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIBI AJIEMEHTA.
Crpoenue aromoB. CocTtaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKUX d1eMeHTOB [leproanueckoit
cuctremsl J1. 1. MenaeneeBa. XapakKTepUCTUKA XUMUYECKOTO AJIEMEHTA IO €ro
nonoxeHuro B llepuonnueckon cucreme 1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJNyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METALTUYECKUX U HEMETANIMUYECKUX CBOMCTB MO TPYIINaM U MEPUOIaM.

3nauenue [lepuonnueckoro 3akoHa u [lepruoanyeckoil CHCTEMbI XUMHYECKUX
AJIEMEHTOB IS pa3BUTHS HAyKH U npakTuku. [. 1. MenaeneeB — yu€HbI 1
rpaXkJaHUH.

Xumunueckast cBsizb. KoBasieHTHas (MOJIsIpHASI ¥ HETIOJISIPHAST) CBSI3b.
DIEeKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenensp okucnenus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE peakunu. [Ipoueccsl
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00PAa3I0B BEIIECTB METAIUIOB U HEMETAIIOB, B3aUMOJICHCTBUE THAPOKCHIA
LIMHKA C pACTBOPAMHU KHUCJIOT U LIEJIIOYEH, POBEAEHUE ONBITOB, WUTKOCTPUPYIOLIUX
MIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINH (TOpEHUE, peaKiuu
Pa3NIoKEHUSA, COCTUHEHHUS).

Mexcnpeomemmunie ceasu

Peanuzanusa MexXnpeaMeTHBIX CBSI3€HM NpHU U3YyYEHUU XUMUHU B 8 Kilacce
OCYLIECTBIISIETCS] YEPE3 UCIIOIB30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSITHUH,
TaK U MOHATHUH, SBJISIOIIUXCSA CUCTEMHBIMU JUUISL OTJIEJIBHBIX MTPEIMETOB €CTECTBEHHO--
HAay4YHOI'O IIUKJIA.

OO6uue ecTecTBEHHO--HAYYHbIE MTOHSATHSA: HAYYHbIN (DaKT, TUNIOTE3a, TEOPUS, 3aKOH,
aHanu3, CHHTE3, KiIaccuuKaIys, IepuogNIHOCTh, HAOII0ICHNE, YKCTIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusukKa: MaTepusi, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, ©30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsijl, BEUIECTBO, TEI0, 00BEM,



arperatHoe COCTOSIHUE BEILIECTBA, I'a3, (U3NUYECKUE BETUYUHBI, €AMHUIIBI U3MEPEHHUS,
KOCMOC, TIJIaHETHI, 3B€3/1b1, COJIHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHbIE OPOJIbI, MOJIE3HbIE
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHYECKAsl peaKus

ITepnonnueckuii 3akoH. [lepuonnueckas cucreMa XUMU4YeCKux sneMeHToB /1. 1.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUA U UX COCAUHEHUI B COOTBETCTBUU
C MOJIOKEHUEM 3JIEMEHTOB B [leproanyeckoil cuctemMe U CTpOCHUEM MX aTOMOB.
Ctpoenue BelecTBa: BUIbl XUMUYECKOM CBSI3U. THUIIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU U BUA
XUMHUYECKOU CBSI3H.

Knaccuduxaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHUE CBOMCTBA
BEIIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJlacCaM HEOPTraHMYECKUX COCIMHEHUM,
T€HETHYECKAas CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Kinaccuduxaiys XuMUUeCKUX peaKIMil 0 pa3IMuHbIM MPpU3HAKaM (TI0 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 (PEKTy, 10 UBMEHEHHIO CTeTlIeHEN
OKHUCJICHHS] XUMHYECKHUX JIEMEHTOB, 110 00paTUMOCTH, M0 YYaCTHIO KaTaanu3aTropa).
DK30- ¥ 3HAOTEPMHUYECKNE PEAKIIUN, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsiTue o ckopocTu XuMU4Yeckoi peakiuu. [lorsTrue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTr€HHBIX U T€TEPOreHHbIX peakuusx. [lonsarue
o katanusze. [IoHsaTue o XxumMrueckoM paBHOBeCUU. DAKTOPBI, BIUSIOIINE HA CKOPOCTh
XUMUYECKOW pEaKIMU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.
OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIINH, SJICKTPOHHBIN OalaHC OKUCITUTENHHO-
BOCCTAHOBHUTEJIbHOU peakiuu. CocTaBlieHUE YPABHEHUN OKUCIUTEIBHO- -
BOCCTaHOBUTEIIBHBIX PEAKIINI C UCTIOIB30BAHIEM METO/Ia MJIEKTPOHHOTO OanaHca.
Teopust 37IEKTPOTUTUYECKON TUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtunonsl, anHnoHbl. MexaHu3M AUCCONUALIMU BEIIECTB C PAa3IMYHBIMU BUIAMU
XuUMH4ecKor cBs3u. Ctenens aucconuanuu. CHUIbHBIE U ClIa0ble SJIEKTPOIIUTHI.
Peakiuu vonHOTO 0OMEHa. Y CIIOBUS TPOTEKAHUS PEaKii MOHHOTO OOMEHa, MOJIHBIE U
COKpaIlléHHbIC HOHHBIC YpaBHEHUS peakinii. CBOMCTBA KUCIIOT, OCHOBAaHUM U COJICH B
CBETE MPEJCTABICHUM 00 IEKTPOJIUTHIECKOM Aucconualu. KauecTBeHHbIE peakinu
Ha noHkbl. [loHsiTHE O THIpOH3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJIEIISIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPTAHUYECKNX BEIIECTB —
METAJIJIOB U HEMETAJJIOB (TpaduTa 1 anmasa), CI0KHBIX BEIIECTB (XJI0pUJia HATPUS),
HCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIINHU OT BO3IEHUCTBUSA
pa3UYHbIX (PAKTOPOB, UCCIETOBAHUE FIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB,
npoiiecca JUCCOUALUU KUCIIOT, 1IeJI04el U coiei (BO3MOKHO MCIOJIb30BAHHUE BUIEO



MaTepuaoB), IPOBEACHNUE OMBITOB, MILTIOCTPUPYIOIINX MIPU3HAKY MPOTEKAHUS PeaKIIHii
MOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJKa, BBIICIICHHE ra3a, 00pa30BaHUE BObI), ONBITOB,
WLTIOCTPUPYIOMINX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKINil (TOpeHHeE,
peakluy pa3ioKeHUs, COEAUHEHMS ), pACIIO3HABAHNE HEOPTAHUYECKHUX BEILIECTB C
MIOMOIIbIO KAYECTBEHHBIX PEAKINil Ha HOHBI, PEIICHHE SKCTIEPUMEHTAIBHBIX 3a/1a4.
HemeTasibl 4 HX cOeTUHEHUS

OO61ast xapakTepucTHKa rajioreHoB. OcCOOEHHOCTH CTPOCHUSI ATOMOB, XapaKTEepHbIE
crenieHu okucienus. CTpoeHue u Gu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB —
raJloreHoB. XMMHUYECKHE CBOWCTBA HA MpUMepe XJopa (B3auMoJIeHCTBHE C METAJUIAMH,
HeMeTalaMu, 1iesnodamu). Xioposoaopoa. CosisiHas KUCIOTa, XMMUYECKHE CBOMCTBA,
noJjiyueHue, npumeHenue. JleiictBue xjaopa 1 XJIOpOBOJOPO/Ia HA OPraHU3M YeJIOBEKa.
BaxxHeiimue Xmopuasl U X HAX0XKIEHUE B TIPUPOJIE.

O61mas xapakrepucTika 31eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble CTeneHn okucieHus. CTpoeHue u Gu3ndecKkue CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U CEPbl. AINIOTPONHBIE MOIU(UKAIIMN KUCIOPOIa U CEPHI.
XuMuueckne cBorcTBa cepbl. CepoBOOPOA, CTPOCHHE, PU3NYECKUE U XUMUUECKHE
cBoiicTBa. OKCUJIBI Cephbl KaK MPEJCTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIIOTa,
¢u3znueckre U XuMUYEeCKrue CBOMCTBA (001IMe KaK MPeICTAaBUTENS Kacca KUCIOT U
cnerupuyeckrue). XuMUYECKHUe PEakiiui, JeKallie B OCHOBE MPOMBIIIJIEHHOTO
croco0a mosryuyeHus cepHoit Kuciotel. [Ipumenenne cepHoit kucinotel. Cosu cepHOn
KHCJIOTHI, KAYECTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue cepol u €
COEIMHEHUM B MPUPOJE. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSMHU Cepbl (KUCIOTHBIE JT0KIU, 3arPsI3HEHNE BO3/1yXa U BOJOEMOB), CITIOCOOBI
€ro MpeI0TBPAIlCHHUS.

O6mas xapakTepucTrka 3j1eMeHToB V A-rpynmbl. OcCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCICHUs. A30T, paCIpOCTPaHEHHE B pUpoie, pusndeckue u
XUMHYECKUe cBoicTBa. KpyroBopoT azora B mpupojae. AMMHaK, ero Gu3ndeckue u
XUMHYECKUE CBOMCTBA, oJydeHue u npumeHenue. Conu aMMoHus, nX GU3HIECKHUE U
XUMHYECKUE CBOMCTBA, MpuMeHeHHe. KauecTBeHHast peakiiys Ha MOHbI aMMOHHUSI.
A30THast KUCIIOTa, €€ nmosyuyeHue, pusndeckre U XuMUYeCKre CBOMcTBa (001I1e Kak
MIPEICTaBUTENS Kilacca KUCIOT U cnernududeckue). Mcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPATBHBIX yIOOpEeHMI. XUMUUECKOE 3arpsi3HEHHE
OKpY’KaroIel cpesibl COeAMHEHUAMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa,
mo4uBbl U BOg0EéMOB). Docdop, annorponrasie Moaudukanuu Gocdopa, husndecKue u
xumudeckue cBoiictBa. Okeun dhocdopa (V) u dhochopras kucnora, GU3MIecKue u
XUMUYECKUE CBOMCTBA, monyueHue. VMcnonb3oBanue GocharoB B kauecTBe
MUHEPAIbHBIX YI00pEHUH.

O6mias xapakrepuctuka 35eMeHToB IV A-rpynmnel. OCOOEHHOCTU CTPOEHUS ATOMOB,
XapaKTepHBIE CTETICHN OKHUCIICHUS. Y TJIEPO/1, aJUIOTPOITHBIE MOIU(DUKAINH,
pacmpocTpaHeHHe B IPUPOE, (GHU3HUECKHUE U XUMUYECKHE CBOMCTBA. AZCOpOLus.
KpyroBoport yriaepona B mpupone. OKcuasl yriepona, ux Gu3nieckue 1 XMuMUYeCKUe



CBOICTBA, JICHCTBHUE HA KUBBIE OPTraHU3MBI, TIOJYYCHUE U TPUMEHEHUE. DKOJIOTHUECKUE
npoOJieMbl, CBsi3aHHbIE ¢ OKkcuaoM yrieposa (1V), runmoresa rinobanbHOTr0 NOTEMICHUS
KJIUMaTa, TapHUKOBBIN 3D PeKT. YToapHas KUCI0Ta U €€ COJIU, UX (U3UYECKUE U
XAMHYECKUE CBOMCTBA, TIOJyUYeHHUE U TpuMeHeHue. KauecTBeHHas peakius Ha
KapOOHAT-NOHBI. Mcronp30BaHne KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIICHHOCTH H
CEJIbCKOM XO3SHCTBE.

[lepBOoHaYaNBHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUAX yriiepoaa
(MeTaH, 3TaH, ATHIEH, alleTUICH, dTaHOJI, TJINIIEPUH, YKCYCHas KucioTa). [Ipupoaabie
MUCTOYHUKH YTIJIEBOJOPOOB (YTroib, IPUPOIHBIN Ta3, He(Th), MPOAYKTHI UX
nepepaboTku (OCH3WH), UX POJIb B OBITY U MPOMBIILICHHOCTH. [loHsITHE O
OMOJIOTUYCCKY BaKHBIX BEIIECTBAX: XKUPaX, OeIKax, yrieBoJaax — U UX POJIU B KU3HU
yesioBeka. MarepuanbHOE eIMHCTBO OPTaHMYECKUX U HEOPTaHUICCKUX COCTMHCHU.
KpemHwnii, ero pusnyeckue 1 XUMHUYECKUE CBOMCTBA, TIOJyYCHUE U TPUMEHEHUE.
Coenunenus kpeMHus B ripupoje. Obmue npeacrabienus o0 okcuae kpemaus (1V) u
KpeMHHEeBOH KuciioTe. CUITMKATBI, UX MCIIOJb30BaHKE B OBITY, B POMBIIIICHHOCTH.
BaxHelmuye cTpouTeIbHbIC MaTepUaIbl: KEPAMHUKa, CTEKJIO, [IEMEHT, OSTOH,
xene300eToH. [IpobieMbl 6€30MacHOro UCTOIB30BaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B
TIOBCCTHCBHOM JKHU3HMU.

Xumuyeckuii IKcnepumenm:

U3y4eHHe 00pa3I0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
pOBEJIEHNE KaUeCTBEHHBIX PEaKINil Ha XJIOPUI-UOHBI U HAOJI0/IeHHE MTPU3HAKOB UX
NPOTEKAHMUsI, OIBITHI, OTpaXkaroniue GuU3nIeckue 1 XMuMUYECKUE CBOMCTBA rajOreHOB U
UX COEMHEHHH (BO3MOYKHO UCIOJIb30BAaHUE BUIEOMATEPUAIIOB), O3HAKOMIICHHE C
oOpaznaMu XJIOPHUAOB (TAJIOTCHHUIOB), O3HAKOMJICHHE C 00pa3aMu cephl U €€
COEIMHEHUSAMH (BO3MOYKHO MCIOJIBb30BaHNE BUIEOMATEPHAIIOB), HAOIIOICHHE TTpoIiecca
oOyTJIMBaHUS caxapa IoJ JCHCTBUEM KOHIICHTPUPOBAHHOU CEPHON KUCIOTHI, U3yUYCHHE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI, MPOBECHNE KaUYeCTBCHHOM
peakiuu Ha cynb(aT-uoH U HAOMIOICHHE MpU3HaKa €€ MPOTEeKAHMsI, O3HAKOMJICHHE C
(du3rUecKUMH CBOMCTBAMU a30Ta, pocdopa U uX coeaAMHEHUH (BO3MOXKHO
MCITIOJIb30BaHUE BUCOMATEPUATIOB), 00pa3iiaMu a30THHIX U (hOChHOPHBIX yI100peHNUH,
MOJIy4eHHE, COOMpaHne, paclio3HaBaHUE U N3YYCHHE CBOMCTB aMMHUaKa, MPOBEICHIE
KaueCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (ochaT-nuoH 1 U3ydeHHe MPU3HAKOB HX
MMPOTEKAHUsI, B3aUMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEABIO
(BO3MOKHO UCITIOJIB30BAaHUE BUCOMATEPUATIOB), U3yUEHUE MOJIeTIEH KPUCTAITMYECKAX
peméTok anMmasa, rpadura, GyiiepeHa, 03HaKOMJICHUE C TTPOIIECCOM afCOPOIIHH
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOTA3A,
MOJIy4eHHE, COOMpaHne, pacliO3HABAaHNE U N3YUYEHUE CBOMCTB yTIICKUCIIOTO Tasa,
MIPOBEICHNE KAYeCTBECHHBIX PEAKIM Ha KapOOHAT M CHUJIMKAT-UOHBI U U3YUCHUE
MPU3HAKOB MX MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKIIHEH CHIIMKATHON
MIPOMBITINICHHOCTH, PEIIeHNE YKCIIEPUMEHTAIBHBIX 3a71a4 0 TeMe «BaxHeime
HEMETAaJUTBI U X COCTMHCHUS.



MeTtajuibl M UX COEAMHEHUS

OO6m1as xapakTepuCTUKa XUMUYECKUX SJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkenusd B [lepuonnueckon cucreMe xuMuueckux dieMeHToB [[. 1. Menneneesa u
cTpoeHus atomoB. CTpoeHne MeTamioB. MeTajindeckasi CBsi3b U METAIUTMYECKAS
KpUCTAJIIMYECKAs PEMIETKA. DIEKTPOXUMHUYECKUN PsAJT HANPSHKEHUI METaJUIOB.
duznyeckue U XMMUYECKUE CBOMCTBA MeTauioB. O01Ie criocoObl MOIyYEeHUS
MeTaiioB. [ToHsATHE 0 KOPPO3UU METAIIJIOB, OCHOBHBIE CITIOCOOBI 3AIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX MTPUMEHEHHE B OBITY U
MPOMBIIIIEHHOCTH.

[IlesouHbIe MeTaIUIBL: TIOJIOKEHUE B [leproinueckor cucTeMe XUMUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOEHME UX aTOMOB, HaX0XJAEHUE B ITpupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBA (HAa mpuMepe HaTpus U Kayusi). OKCUIIBI U TUAPOKCUABI HATPUS U
kayus. [I[puMeHeHne MeI0UHbIX METAIVIOB U UX COEJIMHEHUM.

[IlenoyHO3eMeNbHBIE METAJUIBI MATHUM U KAJIBLWN: TT0JI0)KeHuE B [lepuoanueckont
CUCTEME XUMHYECKUX dJieMeHTOB J[. 1. MenaeneeBa, CTpOEHUE UX aTOMOB,
HaxoXeHue B npupoje. Pu3nyeckue U XMMUYECKHUE CBOMCTBA MarHUs U KaJIbIIUSI.
Baxueiimue coequHeHns Kaablus (OKCH, TUIPOKCUI, COJIH). KECTKOCTH BOBI U
CIoCcOO0BI €€ yCTpaHEHUSI.

AnroMuHUi: nojioxkenue B [lepuognyeckoit cucreme XuMH4eckux 3yemMenToB /1. M.
MenpeneeBa, CTpOEHUE aTOMa, HAX0XAEHUE B Ipupoae. PU3nuecKkrue U XUMUYECKUE
cBoOMcCTBa amrOMUHMS. AMDOTEpHBIE CBOMCTBA OKCUJIA U TUPOKCHIA ATFOMUHUS.
Keneso: nonoxenue B [lepuoguueckoit cucreMe XuMru4Ieckux 3seMeHToB /1. M.
MenpeneeBa, CTpOEHUE aTOMa, HaX0XAEHUE B Ipupoae. PU3nyecKkrue U XUMUYECKUE
cBolcTBa xeine3a. Okcuasl, rugpokcubl U conu xenesa (1) u xenesza (I11), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKcnepumenm:

03HaKOMJICHHE C 00pa3IiaMyi METAJIJIOB U CIJIaBOB, UX (DM3NYECKUMHU CBOMCTBAMHU,
M3YUYEHHE PE3yJIbTATOB KOPPO3UHU METAJIOB (BO3MOKHO UCIIOIb30BaHUE
BHJICOMATEPHUAJIOB), 0COOCHHOCTEH B3aMMOACHCTBHS OKCH/Ia KaIbIUs U HATPUS C BOJIOU
(BO3MOYKHO UCIIOJIB30BAHUE BUJIEOMATEPUAIIOB), UCCIEIOBAHUE CBOMCTB XKECTKOM BOMBI,
Mpoliecca TOPeHus Kelie3a B KUCIOPOoA€e (BO3MOKHO UCIIOIb30BAHUE
BHJIEOMATEPUAIIOB), TPU3HAKOB NMPOTEKAHUSI KAUECTBEHHBIX PEAKIIUI HA NOHBI: MArHHUS,
KaJIbLIMS, aTFOMUHMS, TMHKa, xkene3a (I1) u sxxenesa (111), meau (1), Habnrogenue u
ONMCAaHUE MTPOLECCOB OKPAIIMBAHUS IIJIJAMEHN HOHAMU HATPHS, KIS U KaJbLIHs
(BO3MO’KHO UCIOJIB30BAHUE BUJIEOMATEPUAIIOB), UCCIE0BAaHNE aM(POTEPHBIX CBOMCTB
TUAPOKCHIA ATIOMUHUS U TUAPOKCHIA IMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a4a4 110
TeMe «BaxkHenmme MeTauibl U UX COEAUHECHUSD.

XuMHS U OKpPY:KaWIIas cpeaa

BemecTBa n MaTepuabl B MOBCEIHEBHOM KU3HU YesioBeKa. bezonacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momoIis npu
XUMHYECKHX OKOTax U OTPABIICHUSAX.



XHUMHUYECKOE 3arpsi3HEHHE OKpY-Karolleil cpe/ipl (IpeaesibHas J0MyCTUMast
KOHLEHTpalus BeulecTs, ganee — [1[K). Poinb XMMUM B pelIeHUN SKOJIOTHYECKUX
npooeMm.

Xumuueckuit IKcnepumenm:

u3y4yeHue o0pa3LoB MaTEpHANIOB (CTEKIIO, CIIJIAaBbl METAJLJIOB, TIOJUMEPHbBIE
MaTepHabl).

Meosicnpeomemmnuie ceazu

Peanusanus MeXnpeIMETHBIX CBSI3€M NPU U3YYEHUU XUMUHU B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCTIOIB30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHATHH,
TaK Y MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTJIEIIbHBIX MPEIMETOB €CTECTBEHHO- -
HAy4HOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAaYyYHbIE OHATH: HAyYHbII (akT, TUIOTE3a, 3aKOH, TEOpHS,
aHanu3, CUHTE3, KiIaccuuKalus, NepuogMIHOCTh, HA0JII0IeHHE, IKCTIEPUMEHT,
MOJIETUPOBAHKE, U3MEPEHHE, MOJIEIb, SBICHHUE, TAPHUKOBBIN 2P (HEKT, TEXHOJIOT U,
MaTepuabl.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaaMO0aKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsij, IPOBOJHUKH, OJIYITPOBOIHUKH,
TURJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TE€JIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, paCTBOPUMOCTb, KpUCTAJNIMUECKas PEeIIETKA, CIUIaBbl, (PU3UUYECKHUE
BEJIMYMHBI, €AUHULIBI U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/IBI,
ComnHie.

buonorus: Gotocunrtes, apixanue, ouocdepa, sKocucTeMa, MUHEpaIbHbIE YI00pEeHMUS,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC IOPOJIBI, TTOJIE3HBIE
UCKOIIAa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3YIbTATHI OCBOCHHS MPOTPaMMBbI OCHOBHOT'O OOITIETO 00pa3oBaHUs
JOCTUTAIOTCS B X0JI€ 00yUYEHHUS XMMUH B €AMHCTBE yU4eOHOW U BOCITUTATEIHLHOM
JESATEITHPHOCTH B COOTBETCTBUU C TPATUITMOHHBIMA POCCHHUCKUMH COIIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHU, IPUHATHIMH B OOIIECTBE MPABHIIAMH U HOPMaMHU
MOBEJICHUS U CTIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHHS, CAMOPA3BUTHUS U COLMATH3AIIH
00y4Jaromuxcs.

JIMYHOCTHBIC PE3YIBTAThI OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MMO3UTHBHBIX IICHHOCTHBIX OPUCHTAITUHN U PACITUPECHUE OIBITA ISITSILHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS .

IICHHOCTHOT'O OTHOIIIEHHUS K OTEYECTBEHHOMY KYJBbTYPHOMY, HCTOPHICCKOMY U HAYYHOMY
HACJICIUIO, TOHUMAaHUS 3HAYCHHUS] XUMUUYECKOW HAYKH B KU3HH COBPEMEHHOTO 00IIECTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOM MH(POPMAIIUEH O TIEPEIOBLIX JOCTHKCHUIX U
OTKPBITUSAX MUPOBOH U OTCYSCTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPECTABIICHUS O COIMATLHBIX HOPMaX M MPaBHJIaX MEKITHYHOCTHBIX OTHOIICHUI B
KOJIJICKTUBE, KOMMYHUKAaTHBHON KOMITETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM,
y4eOHO-MCCIIe0BATEIHCKOM, TBOPUECKOW U IPYTUX BUAAX JCITEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW JIEATEIHHOCTH IPH BBHITOJIHEHUN YUEOHBIX, TO3HABATEIBHBIX
3aJ1a4, BBITIOJTHCHHH XUMHUYECKHUX KCTICPUMEHTOB, CO3JIaHIH YI€OHBIX IIPOCKTOB,
CTPEMJICHHS K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIIY B TIPOIIECCE ATOW yaeOHOU
JESTEILHOCTH, TOTOBHOCTH OIICHUBAThH CBOE MOBEICHNE U TIOCTYIIKH CBOMX TOBAPHIIEH C
TIO3WIIMHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TIOCIICICTBHIA
MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMUS:

MHPOBO33PEHYECKUE TTPEICTABICHUS O BEIIECTBE U XUMHUECKOU PEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIONINE OCHOBY JIJIst
MOHUMAaHUS CYITHOCTH HAYYHOW KapTHHBI MUpPA, PEICTABICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3AMMOCBSI3X YEJIOBEKA C IMPUPOTHON CPEIoH, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HATIPABJICHHBIC HA MOJIYYCHHE HOBBIX 3HAHUH IO XUMUH,
HE0OXOIUMBIE I OOBSICHEHUST HAOTIOTaEMBIX MPOTIECCOB U SIBJICHHM, TO3HABATEIIHHOM,
WH()OPMAITMOHHON Y YUTATEIBCKOU KYIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHOMN
paboThI ¢ Y4eOHBIMU TEKCTAMH, CIIPABOYHON JTUTEPATYPOH, JOCTYMTHBIMHA TEXHUYCCKUMHU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTH;



MHTEpeC K OOYUYEHUIO U MO3HAHUIO, JIFI0O03HATENbHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
caM0o00Opa30BaHHUIO, MPOSKTHON U UCCIEI0BATEILCKOM IESITENHLHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0yUEHUS B JlalbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBIA 00pa3 )KU3HU, OCO3HAHUE MOCIEICTBUN U HEMIPUSTHE BPEIHBIX
MpUBBIUEK (YIOTPEOICHHS aJIKOTO0JIsl, HAPKOTUKOB, KYpEHUSs ), HEOOXOJUMOCTH
cOOJIIOICHUS TTPAaBWII 0€30MaCHOCTH MPU OOpAIIEHUN ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY
U peaJbHOU )KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTUIECKOMY M3yUCHUIO TpodecCHil U TpyJa pa3InyHOTO POJia, YBAKECHUE K
TPYIy U pe3ysibTaTaM TPYJAOBOM JIESITEIHHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUS
PEAMETHBIX 3HAHUN 110 XMMUHU, OCO3HAHHBIA BBIOOP MHANBUYATBLHON TPACKTOPUU
IPOJIOJKEHUST 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH,
00I1IeCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHenHOM mpodeccnoHanbHOM
JEATeIbHOCTH W Pa3BUTHUSI HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aJaliTUPOBATHCS B
npodeccroHaIbHOMN Cpejie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUUYECKH 11e71Ieco00pa3HOe OTHOIIEHNE K TPUPO/Ie KaK UCTOYHUKY >KM3HU HA 3eMIie,
OCHOBE €€ CyIlIeCTBOBAaHMS, TOHUMAaHHE IEHHOCTH 3JJ0POBOTO U Oe30macHoro oopasa
’KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3HMUYECKOMY U TICUXHUYECKOMY
3JI0POBbIO, OCO3HAHME LIEHHOCTHU COOJIIOICHUS MTpaBuil 0€30MaCHOTO MOBEACHUS TIPH
paboTe ¢ BeleCTBaMU, a TaKXKe B CUTYaIMSIX, YTPOKAIOIIMNX 3I0POBBIO U KU3HU JIIO/ICH;
CIIOCOOHOCTH MPUMEHSTH 3HAHMUS, TOTy4aeMble TIPU U3YUYECHUN XUMUH, JIJIS1 PEIICHUS
3aJ1a4, CBA3aHHBIX C OKPYKAKOIIECH TPUPOTHON CPEION, ISl OBBIICHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpPbhl, OCO3HAHUS TTI00aTBHOTO XapaKTepa SKOJIOTUYECKUX MpodsieM
U IIyTEHl UX pELICHUs TOCPEICTBOM METOIOB XUMHH, IKOJIOTUYECKOTO MBIILICHHS, YMEHUS
PYKOBOJICTBOBAThCSI UM B ITO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLIMATIbHOU MTPAKTHUKE.
METAIIPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe meTanpenMeTHBIX pe3yabTaTOB BRIICISIOT 3HAYUMBIE JIJIs1 (HOPMHUPOBAHUS
MHUPOBO33pEHUS 00IIICHAYYHbIE TTOHITHS (3aKOH, TEOPHS, TPUHIIKI, TUTIOTE3a, (aKT,
CUCTEMA, MPOLECC, SKCIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUHN U3 ATUX MPEIMETOB
dbopMupOBaTh TIPEICTABICHUE O EIOCTHOW HAYYHOU KapTUHE MUPA, M YHUBEPCATbHBIC
ydeOHbIe TeUCTBUS (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIISITUBHEIE), KOTOPHIE
obecrieunBaOT POPMUPOBAHNE TOTOBHOCTU K CAMOCTOSITETHHOMY TUTAHUPOBAHUIO U
OCYIIIECTBJICHUIO YUeOHOM NEATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble jornueckue aeicTBU:



YMEHUSI UCTI0JIB30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHUM:
PACKpbhIBATh CMBICII XUMHUECKUX MOHATUHN (BBIIEIATh UX XapaKTEepHbIE MPU3HAKH,
YCTaHaBIIUBATh B3aUMOCBSI3b C APYTUMU MOHATUSIMU), UCTIOIH30BATh OHSATHUS JJIs
00BSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIaccu(UKaAIUU XUMUUYECKUX BEIIECTB U XUMHUECKUX PEaKIUM, YCTaHABINBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKY 00bEKTaMU U3YYCHUS, CTPOUTH JIOTHUECKUE
paccyxaeHusi (MHIYKTUBHBIE, I€TYKTUBHbIC, 10 aHAJIOTHUH ), 1€TIaTh BHIBOJBI U
3aKJIIOYCHUS;

yMEHHUE MPUMEHSTH B MPOIECCE MO3HAHUS MOHATHS (MPEeIMETHBIE U METAIlPEIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEINIU, UCTIOIB3YEeMbI€ B XUMHUH, TTPEOOPA30BBIBATh IITUPOKO
PUMEHSEMbIC B XUMHUHU MOJIEIbHBIC TIPEACTABICHUS — XUMUUYECKUHN 3HAK (CUMBOJI
aJIeMEeHTa), XuMudeckasi Gopmylia U ypaBHECHHUE XUMHUYECKON PEAKIINU — MIPU PEIICHUU
y4eOHO-TTI03HABATEIbHBIX 3aJ1a4, C YYETOM dTUX MOJACIBHBIX MPEACTABICHUN BBISBISATH U
XapaKTEepU30BaTh CYIICCTBEHHbBIC MPU3HAKU U3YYaEeMbIX O0BEKTOB — XUMHUYECKUX BEIIIECTB
U XUMUYECKHUX PEAKINH, BBISBIATH O0IHE 3aKOHOMEPHOCTH, TPUIMHHO-CJICICTBEHHbBIC
CBSI3U U IPOTUBOPEUMS B U3yUaeMbIX MPOIIECCAX U SIBJICHUSX.

Ba3oBrble ncciaenoBaTeIbCKHE TeiCTBHA.

YMEHHUE HCIIOIb30BaTh MOCTABIICHHBIC BOMPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUSA, a
TaK)Xe B KaueCTBE OCHOBBI JIJI1 (POPMHUPOBAHHMS THUIIOTE3bI TIO0 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUMH;

npruoOpeTeHre OIbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIUU U TTPOBEJACHUIO YUEHUUECKUX
AKCTIIEPUMEHTOB, YMEHHE HAa0JI01aTh 32 X0JI0M MPOIEecca, CaMOCTOATEIILHO
IIPOTHO3UPOBATH €TI0 PE3YIbTAT, (POPMYIHPOBATH 000OIIEHUS W BBIBOJIBI IO pe3yIbTaTaM
IPOBEAEHHOTO ONBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOEIaHHOMN padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOUpATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAITHIO PA3IMYHBIX BUJIOB
1 (opM IIpEACTaBICHUS, MOJyIaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAYIHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHYECKOTO COACPKaHMs, CIIpaBOYHBIC TOCOOUs, pecypchl IHTepHETA),
KPUTHYECKH OIICHHUBAThH IPOTHBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIE METObI M 3aIPOCHI IPH MTOKMCKE U 0TOOpE MHpOpMaIuy U
COOTBETCTBYIOIINX JAHHBIX, HCOOXOMUMBIX JIJIs BBIMTOJTHEHUS YICOHBIX U IMO3HABATEIBHBIX
3a/1a49 ONpeACIEHHOTO TUIIA, TPHOOPETEHHE OTBITA B 00JACTH MCIIOIb30BaHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIQICHUE KYJIbTYPOH aKTHBHOTO
HCTIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEJIbHO BRIOMPATH
ONTUMAaIBHYIO0 (GOpMY IIpeACTaBICHHS HH(OOPMAIIMH ¥ WILTIOCTPUPOBATH PEIIacMbIe
3/1a9M HECJIOKHBIMU CXEMaMH, THarpaMMaMu, ApyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMU;

YMEHHE HCIIO0JIb30BaTh U aHAJTM3UPOBATH B IIpoIecce YUeOHOM M UCCIIeI0BATEIbCKOM
TeSITeIbHOCTH UH(GOPMAITUIO O BIUSHUHU IMTPOMBIIIJIEHHOCTH, CEJILCKOTO XO3SIMCTBA U
TPaAHCTIOPTa HA COCTOSHUE OKPYKAIOIIESH MPUPOTHON CPEIbI.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

YMEHUS 3a]1aBaTh BOMPOCHI (B X0/1€ AHayiora U (W) JUCKYCCUU) IO CYIIECTBY
o0cyxaaeMoi TeMbl, ((OPMYJIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBITOTHEHUS
NPEIOKEHHOW 3a/1a4u;

YMEHUS NMPEJICTABISITH MOJIYYEHHBIE PE3YJIbTaThl MO3HABATEIILHOM NESITEIHHOCTH B YCTHBIX
Y MIUCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO PE3YJIbTATOB BHITIOJIHEHUSI XUMHUYECKOTO
sKcrepuMeHTa (J1TabopaTOPHOTO OMbITA, JA00PATOPHOU pabOTHI O UCCIICIOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO MIPOEKTA);

yMEHHUS Y4EOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBLHON U
UCCIIEIOBATEIBCKON JICSITEIbHOCTH MPU PEIICHUH BO3ZHUKAIOIINX MPOOJIEM Ha OCHOBE
yuéTa 00X HHTEPECOB U COTIIACOBAHUS MO3UIIHH (00CYXAeHUSI, 0OMEH MHEHUSIMU,
«MO3TOBBIC IITYPMBbI», KOOPJAUHAIIUS COBMECTHBIX JICCTBUM, ONpeieieHUE KPUTEPUEB 110
OIICHKE Ka4eCTBAa BBINOJIHEHHON PabOTHI U JIpyTHe).

PeryisiTuBHbIE YHHBEpPCAJIbHbIE YYeOHbIEe AeiCTBHS:

YMEHHUE CaMOCTOSATEIIBHO ONPEEsATh 1NN JeITeIbHOCTHU, IJIAHUPOBATh, OCYIIECTBIISATh,
KOHTPOJIMPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JEATEIbHOCTD, BHIOUPATh
Hanbosee 3G (HEeKTUBHBIC CITIOCOOBI pellieHUs] yUeOHbIX U MO3HABATEIIbHBIX 3a/1a4,
CaMOCTOSITEILHO COCTABJIATh UM KOPPEKTHUPOBATH MIPEJIOKEHHBIM aITOPUTM JICUCTBUM
IIPY BBITIOJIHCHUH 33JIaHHUH C YU4ETOM TOTYyUYCHHs] HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaxX
— BEIIECTBaX U PEaKklUgX, OLIEHUBATh COOTBETCTBHE MOTYYEHHOTO pPe3yJibTaTa 3asiBICHHON
IIEJIM, YMEHHUE UCTIONb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIPeIjlaraeMbie B YCIOBUU
3aJIaHU M.

NPEAMETHBIE PE3YJIbTATBI

B cocTaBe mpeMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00s13aTEIHHOTO COACPKaAHNUSA,
YCTaHOBJICHHOTO JJaHHOH (peepanbHON pabouei MporpaMMoi, BBIICIISIOT: OCBOSHHBIE
00ydJaroImuUMKCs HayIHbIC 3HAHUSI, YMEHUS U CIIOCOOBI ICUCTBUH, CrielU(PpUISCKUE s
peIMETHON 00JacTH «XUMHSI», BUJIBI IESITEILHOCTH 110 MOJYYEHUIO HOBOTO 3HAHHUS, €TO
UHTEPIIPETAINHU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX
CUTyalusX.

K xoniy oOydenus B 8 kjacce mpeIMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JTOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIUXCS YMEHUI:

. PACKpBIBATh CMBICJI OCHOBHBIX XMMUYECKUX MOHSITUI: aTOM, MOJIEKYIa,
XUMUYECKHUI 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OTHOPOAHAS U
HEOJHOPOJIHAA ), BAJICHTHOCTh, OTHOCUTEIbHAS ATOMHAsl U MOJIEKYJISipHasl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J0Jisi XMMUUYECKOTO JIEMEHTA B
COEIMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCI0Ta, OCHOBAHHE, COJIb,
ANEKTPOOTPULIATETLHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl Peakiys, Kiaccuuraus
pEeaKIMii: peaklu COeAMHEHUS, PEAKIIUU PA3JI0KEHUS, PEAKIINHU 3aMEIllCHUsI, peaKIUU
oOMeHa, PK30- U SHJIOTEPMUYECKHUE PEAKIIUH, TeIUIOBOM A(hPEKT peakiuu, 1Ipo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTallb, paANyC aTOMa, XUMUUYECKas CBS3b,



MOJISIPHAsS U HETOJISIpHAsl KOBaJICHTHAs CBSI3b, HOHHAS CBSI3b, UOH, KATHOH, aHHUOH,
pacTBOp, MaccoBas J0Ji BelllecTBa (IIPOLIEHTHAs KOHLIEHTPALUs) B paCTBOPE;

. WJUTKOCTPUPOBATH B3aNMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSTh ITU
ITOHATHA MPU ONMCAHUY BEILECTB U UX MPEBPALLCHUIL;
. UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTABJIEHUS (POPMYJI BEILIECTB U

YPAaBHEHUN XUMUYECKUX PEAKLUN;

. ONpEENITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, CTEIICHb
OKHCJICHHSI JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAJIJIE)KHOCTD BEILIECTB K
onpeIeIEHHOMY KJIacCy COeAUHEHUM o popMyam, BUJ XUMUYECKOUN CBSI3U
(KOBaJICHTHAsI M1 MIOHHAs1) B HEOPTaHUYECKUX COCTMHEHUSIX;

. packpbiBaTh cMbIci [lepuoanueckoro 3akona . 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHHE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX AIEMEHTOB OT UX
noJsioxkeHus B [lepuonnueckoil cucreMe, 3aKOHOB COXPAHEHUS MacChl BELIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

. ONMKCHIBATH U XapaKTepHu30BaTh TabinuHyto hopmy [lepuonnueckoit cucteMsl
XUMHYECKUX JIEMEHTOB: PAa3IMYaTh MOHATUS «TJaBHAas noArpynna (A-rpymnmna)» u
«mobouHas noarpymnmna (b-rpymmna)y», Maibie 1 00bIINE TEPUOJIBI, COOTHOCUTD
0003HaueHus1, KOTopble UMetoTcs B Tabnuile «llepruonnyueckas cucreMa XuMUYECKUX
aneMeHToB /1. 1. MenaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB U 3apAJl Aapa, 00IlIee YUCIO MIEKTPOHOB U
pacrpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIUPOBATH XUMHUYECKHUE DJIEMEHTHI, HEOPraHNUECKHe BEIIECTBa,
XUMUYECKHE PeaKUH (110 YUCITY U COCTaBy YYACTBYIOIIUX B PEaKLIUH BEUIECTB, M0
TeroBomMy 3 dexry);

. XapaKTepu30BaTh (OMUCHIBAThH) OOIINE XUMHUUECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUHN
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

. IPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH NPOTEKaHUS XUMUUYECKUX IIPEBPALICHUN B PA3JINYHBIX YCIOBUIX;

. BBIYHCIIITE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 10 (GopMyJie COETUHEHHSI, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINHY;

. IIPUMEHATH OCHOBHBIE OIIEPALIMM MBICIIUTEIIBHON IEATEIIbHOCTH — AHAJIU3 U CUHTES,
CpaBHeHHUE, 0000IIeHNEe, CUCTEMAaTH3AIIHIO, KJIaCCU(UKALINIO, BBISIBICHUE TPUUYUHHO-
-CJIEICTBEHHBIX CBA3EH — I U3y4YECHUS CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMM,
€CTECTBEHHO-HAYYHbIE METObI I03HAHUS — HaOIIOJECHUE, U3MEPEHUE, MOJIEIUPOBAHNUE,
AKCHEPUMEHT (peasibHbI U MBICIICHHBIN );

. CJIe1I0BaTh IIPaBUJIaM IOJb30BAHMS XUMHUYECKOM MOCYI0HM U J1a0OPATOPHBIM
000pyAOBaHUEM, a TAKXKE MPaBUIaM 0OpalIEHUs C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIITOJTHEHUIO J1a00PaTOPHBIX XMMUYECKUX OIBITOB 110 NOJYYEHHIO U



CcOOMpPaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPO/Ia U KUCIOPO/a), MPUTOTOBJICHUIO
PacTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOI'O BELIECTBA, IUIAHUPOBATH U
MPOBOJIUTH XUMUYECKHUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIIEJI0OUYEH U
KHCJIOT C TIOMOIIIBI0 MHAUKATOPOB (JIakMyC, (heHOoNn(TaIeuH, METHIIOPAHK U APYTHE).

K koniy oOyuenus B 9 Kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JTOJIKHBI
OoTpaxkaTh COPMHUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

. PaCKpBIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHSITUN: XUMUUECKUHN AJIEMEHT, aToOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, MPOCTOE BEILECTBO, CII0KHOE BEILIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKIusi, XUMHUIECKas CBSI3b,
TerI0BOM 3 (PEKT peakiuu, MoJib, MOJIIPHBIA 00BEM, PACTBOP, IIECKTPOJIUTHI,
HEAJIEKTPOJIUTHI, IJCKTPOJIMTHUECKAS TUCCOLMAITUS, PEAKIIMH HOHHOTO 0OMEHa,
KaTajau3aTop, XUMHUUECKOE paBHOBECHE, 00OpAaTUMBbIC U HEOOPATHUMBIC PEAKIINU,
OKHCITUTEIbHO-BOCCTAHOBUTEIBLHBIC PEAKIIMH, OKUCIIUTENIh, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHUE, AJIJIOTPOIHUs, aM(OTEPHOCTh, XUMHUYECKas CBSI3b (KOBaJIEHTHAs, MOHHAS,
MeTaJUTMYecKas ), KpUCTaJLInYecKasi peréTka, Koppo3usi METaIOB, CIUIaBbl, CKOPOCTh
XUMHUYECKOU peakInu, peeabHo aonyctumas konuenrpanus [TJIK BemecTsa;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMMOHIATHI U TPUMEHSITh ITH
MOHSITHUS MPY ONTUCAHUM BEIIECTB U UX MPEBPAICHUIA;

. UCITIOJIH30BaTh XMMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBlIeHUsI ()OpMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

. ONPENEIATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUSAX PA3JIUYHOTO COCTaBa, MPUHAIIEKHOCTD BEIIECTB K OMPEAECIEHHOMY KJIaccy
COEIMHEHUM 1o GopMyIiaM, BHJI XUMUYECKOH CBSI3H (KOBAJICHTHAs, HOHHAS,
MeTaJTndecKas) B HEOPraHMYeCKUX COCTMHEHHX, 3apsl HOHA TI0 XUMUYECKOU Gopmyiie,
XapakKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COEMHEHUM, THIT
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

. packpbiBaTh cMbIci [lepronnueckoro 3akona /. 1. Menaeneesa u
JEMOHCTPUPOBATH €T0 TOHUMAHHE: ONMUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO GOpMY
[lepuoanyeckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHATHS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)y», mansie u 6obIIHIe
MIEPUOJIbI, COOTHOCUTH 0003HAUEHHUS, KOTOPBIE UMEIOTCS B IEPUOUYECKON TabnuIie, ¢
YUCJIOBBIMU XaPAaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YUCIIO AIEKTPOHOB U PACIPEIEIICHUE UX 10 AIEKTPOHHBIM CJIOSIM),
OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOWCTB JIEMEHTOB M MX COCTMHECHU B
npejenax MaJlblX IEPUOJIOB U IIaBHBIX MOATPYIIN C YYETOM CTPOCHUS UX aTOMOB;

. KJIacCU(UIIMPOBATH XUMHUYECKUE DJIEMEHTHI, HCOPTraHNYECKHIE BEIIECTBRA,
XUMHUYECKHUE peaklny (10 YUCITY U COCTaBy YYACTBYIOIIUX B PEaKIUH BEUIECTB, 110
TerioBoMy 3G (PeKTy, Mo UBMEHEHUIO CTETICHEW OKHCIICHUS! XUMHUYECKUX AJIEMEHTOB);



e XapakTepu30BaTh (ONMUCHIBATH) OOLIME U cIEUU(PUUECKUE XUMUYECKHUE CBOMCTBA
MIPOCTBIX U CIOKHBIX BEILIECTB, MOATBEPKAAs ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

e COCTaBJATh YPAaBHEHUS HJIEKTPOJIUTHUECKOM TMCCOUMALUN KUCIIOT, EI04Yer 1
COJIEH, TOJTHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIuii HOHHOTO 0OMEHA, ypaBHEHUS
peakuuii, MOATBEPKAAIOLIMX CYIIECTBOBAHNE T€HETUUECKON CBSI3M MEXAY BEIECTBAMHU
Pa3IUYHbIX KJIACCOB;

e pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKlui;

e  MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BO3MOKHOCTHU
NPOTEKAHMS] XUMUUYECKUX MTPEBPAILICHUN B pa3JINYHBIX YCIOBUSAX;

e BBIYUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XUMUYECKOT0 3JIEMEHTa 10 (hOpMyJie COeTUHEHUs, MACCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 0 YPABHEHUIO XMMHUUECKOM peaKiny;

e coOmroaaTh MpaBuiia MOJIL30BAHUS XMMHYECKOM MOCYA0M U 1a00paTopHbIM
o0opyAOBaHUEM, a TAKXKe MpaBuiia 0OpaIeHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU TIO BBITTOJIHEHHUIO JTA00OPATOPHBIX XMMUUYECKUX OMBITOB M0 TOJYYSHHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

e TMPOBOJUTH PEAKIINH, MOATBEPKIAOIINE KAUECTBEHHBIN COCTAB PA3JIMUHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOIUI-, KapOOHAT-,
docdart-, cunukar-, cyabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

e  IPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTEIBHON JIEITEIIbHOCTH — aHAJIN3 U CUHTE3,
cpaBHeHHE, 00001eHNe, CUCTEMATH3alIMIO, BBISBIICHUE TPUUYMHHO-CIIECTBEHHBIX CBI3EH
— JUTSl U3Y4YE€HUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKIINil, ECTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — HAOJI0/IeHNE, U3MEpPEHNE, MOICTMPOBAHKE, SKCTICPUMEHT
(peanbHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
N KoaunuecTBO 4acoB DJIeKTPOHHBbIE
0
o/ HaumeHnoBaHue pa3iesioB U TeM MpakTau (undposbie)
o NpPOrpaMMbl Beero | KOHTPOT | e o0pasoBaTebHbIe
bHbBIC
0
padoTeI PabOTH Pecyper!
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHasg 00J1acTh
. bu6mmoreka [{OK
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5) 2
https://m.edsoo.ru/7f41837c
NEATEIHLHOCTH YeJI0BEKA
bu6mmorteka [IOK
1.2 BemecTBa 1 XuMH4eckue peakuu 15 1
p https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20

Paspnen 2. Baxuneiiune npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB

91 Bosayx. Kucnopon. [Tonsarue 06 6 bu6moreka [IOK
' OKCHJIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o Kucnorax u 8 1 bubnuoreka [JOK
' COJIAIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI bubnuorexa [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasnen 3. llepuoauyeckuii 3axoH u [lepuoauveckas cucrema xumuyeckux jiementon /I, U.
MenaeineeBa. CTpoenne aToM0OB. XuMH4ecKkasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[Tepuoanueckuii 3aKOH U
[Tepuoauueckas cucrtema

bubmuoreka [JOK

3.1 7
XUMHUYeCKuX daeMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
XUMHUYeCcKas CBI3b. Eu 10K
noInoTeKa
3.2 - 8 1
Oxuerensro https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEJIbHBIE PEAKITUN
bu6mmoreka [JOK
u 15
TOTO TO pasiey https://m.edsoo.ru/7f41837c
PesepBHOE BpeMmsa 3 Eubmorexa TOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 68 4 5

1O MPOT'PAMME
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9 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/ie/ioB H TeM DiekTpoHnbIe (HPPOBHIE)
n/n NporpaMmsl Bcero Konrpon | Mpaktn oOpa3oBaTejibHbIe pecypcChl
bHbIE YEeCKHUe
paéorel | paGoTHI
Paznes 1. BemecTBo U XuMu4yecKkne peakuuu
11 [ToBTOpenue u yrinyoieHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYIECKHX PEaAKIHi https://m.edsoo.ru/7f41a636
13 DNeKTpOIUTHYECKAs JUCCOLIUAIUS. 8 1 1 bubnuoreka [IOK
' XHMMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTa/luibl M MX cOeTHHEHUS
21 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["agorenst https://m.edsoo.ru/7f41a636
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX
2.2 sneMeHToB VIA-rpymmel. Cepa u eé 6 bubmmorexa TTOK
' PYIIBL L€p https://m.edsoo.ru/7f41a636
COEeqUHEHUS
OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX
2.3 anemeHToB VA-Tpynmsl. A3ot, pocho 7 1 bubmorexa [TOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
M UX COCIUHEHHUS
OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX
2.4 aneMenToB IVA-rpymmnel. Yraepon u 8 1 2 bubmorera [JOK
' . PYHIIBL poat https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COCAMHCHUS
Hroro mo pazgeny 25
Pa3znen 3. Meraiibl M X COeANHEHHUS
bu6mmoreka [IOK
3.1 00 i 4
HIHe CBONCTBA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxxneimne MeTajuIbl 1 UX COSIUHEHUS 16 1 2 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
41 BemectBa u maTepuabl B )KU3HU 3 bu6mmoreka [JOK
' 4eJa0BeKa https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIHIEE KOJIMYECTBO YACOB I10 68 4 7

INPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Ne KonauyecTBO 4acoB
wxonrp | IIPaKT Hata DJIeKTPOHHBIE
o/ Tema ypoka Beer | oppm | MUecku | M3YUeHH | uudpoBbie
0 ble e A o0pa3oBaTeIbHBIE
1 paGor | pagor pecypcsl
bl BbI
1 [Ipenmer xumuu. Posb xumuu B )KU3HU 1 05.09 Bu6smorexa [JOK
YeJI0OBEKa. Tena U BEILlECTBA ' https://m.edsoo.ru/ff0d210c
Bbubaroreka [IOK
2 ITouarue o MeTOax MO3HAHUA B XUMUH 1 08.09 httos://m.edsoo.ru/f0d227e
[IpaxTueckas padota Ne 1 «[IpaBuia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 12.09 Bubmorexa [[OK
O6pameHH;[ C J'Ia60paTOpHHM ' https://m.edsoo.ru/f‘de23dC
000pyI0BaHUEM
4 Yuctele BemrecTBa U cMmecru. CriocoOsl 1 16.09 Bu6miorexa LIOK
pasesnenus cMecen ) https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «Paznenenue
o o bubaunoreka [IOK
5 cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHOMN 1 19.09 htts://m.edsoo.ru/f0d28c8
COJIH)»
bubaunoreka LIOK
6 ATOMBI 1 MOJIEKYJIbI 1 22.09 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTHI. 3HAKH (CUMBOJIBI) 1 26.09 Bu6moreka LOK
XUMHNUYECKUX DJIEMEHTOB ’ https://m.edsoo.ru/ff0d2be8
bubaunoreka LIOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1 29.09 httos://m.edsoo.ru/ff0d2a6e
bubaunoreka IIOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 03.10 httos://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.
bubaunoreka IIOK
10 Xumuuaeckas popmysa. BaaeHTHOCTB 1 06.10 https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKHX DJICMECHTOB
1 OTHOcCUTeNLHAsA aTOMHas Macca. 1 10.10 Bubmorexa [[OK
OtHOcHTenbHAS MOJICKYJISIPHAST Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOI'0 JIeMEHTa B 1 13.10 Bu6mmorexa LIOK
COCIMHEHUH ' https://m.edsoo.ru/f‘de350c
13 KonnuecTtBo BeniectBa. Mosib. MouisipHas 1 17.10 Bubmorexa [[OK
Mmacca ) https://m.edsoo.ru/ff0d5230
14 duszndyeckre U XUMHYECKUE SIBIICHHS. 1 20.10 Bu6auorexka LOK
XI/IMI/II‘ICCKaﬂ peaKI_lI/I}I ' https://m.edsoo.ru/f‘de37fa
15 [Ipu3Haku u ycnoBUs NPOTEKAHUS 1 2410 Bubmioreka [[OK
XUMHUUYECKUX peaKuHﬁ ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MAacChl BEILIECTB. 1 2710 Bubmorexa [[OK
XHMquCKHe ypaBHeHI/IH ' https://m.edsoo.ru/ff0d3b88
17 Brruncienus koandecTBa, MacChl 1 07.11 Bubnuorexa LIOK
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BCIICCTBA M0 YPAaBHCHUAM XUMHUYCCKHUX
peakuui

https://m.edsoo.ru/ff0d5708

Krnaccudukarus XuMHIECKUX peakiui

Bbubaunoreka [IOK

18 (coenuHeHwus, pa3ioKEHUs, 3aMEIIECHUS, 10.11 httos://m.edsoo.ru/f0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
Bubaunoreka [IOK
19 sunukaoneauct. O0o0IeHne 1 14.11 httos://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aINs 3HAHUH
20 KonTpoasnas padora Nel mo teme 1711 Bubmorexa [OK
«BerecTBa 1 XUMHUYECKUE PEAKITHI ' https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
Bbubaunoreka [IOK
21 Kucnopon — snemeHT u npocroe 21.11 httos://m.edsoo.ru/ffod44ge
BeniecTBo. O30H
duznyueckre 1 XUMHUUYECKHE CBOICTBA
22 KHCIIOpo1a (PEeaKIiK OKUCIICHHUS 24.11 Erbmorexa LIOK
p p > ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 oxcuaax
Crioco0OpI MoTy4eHHsT KHCIIOPOia B
bubaunoreka [IOK
23 1a00paTOPHH U TIPOMBIIIIICHHOCTH. 28.11 httos-//m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3hPexT XuMHIECKOU peakIiuy,
24 MOHATHE O TEPMOXUMHYECKOM YpaBHEHUHU 01.12 Bubmrorexca LIOK
p yp > ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKUX PEAKIUIX
TommBo (HedTh, yroiabs U METaH).
bubaunoreka LIOK
25 3arpsi3HEeHHe BO3IyXa, CITIOCOOBI €ro 05.12 httos://m.edsoo.ru/ffod4cta
MPETOTBPAILICHUS
[IpakTuueckas padota Ne 3 o Teme
bubaunoreka IIOK
26 «[lonmyuenue u cofjnpaHI/Ie KHCIIOpO/Ia, 08.12 https://m.edsoo.ru/ffoddae2
H3yYEHHE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe 12.12 Bu6suorexa [JOK
BEIIIECTBO. HaXO)KI[eHI/Ie B l'IpI/IpOI[e ’ https://m.edsoo.ru/ff0d4dd0
08 duzndyeckre U XMMHUUYECKHE CBOMCTBA 15.12 Bubmorexa [[OK
BO,Z[OpOI[a. HpI/IMeHeHI/Ie BOI[OpOI[a ' httDS://m.EdSOO.I’U/fde4ddO
Bbubmuoreka [JOK
29 ITouaTne 0 KUCIOTaX U COJIIX 19.12 https://m.edsoo.r/ff0d50d2
30 CriocoOslI mostydeHus: BOAOPOJia B 27 12 Bubmioreka [[OK
Ha6opaTopHH ' httDS://m.EdSOO.I’U/fde4ddO
ITpaktnyeckas padora Ne 4 o teme
Bubmmoreka [JOK
31 «ITomyuenue u cobupanue BoJ10po/a, 26.12 httos://m .edsoo.ru/ffod4fa2
HU3yYEHUE ETO CBOMCTB)
" . Bbubmmoreka [JOK
32 MosnsipHblil 00bEM ra3oB. 3akoH ABOTaIpo 29.12 https://m.edsoo.ru/ff0d542¢
Brruncienus 00bEMa, KoJIMUeCTBa
buob OK
33 BEIIIECTBA ra3a 1o €ro U3BECTHOMY 09.01 uomoreka L1

KOJINYECTBY BELIECTBA WIIH 00BEMY

https://m.edsoo.ru/ff0d55a0
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Beruucinenus 006EMOB ra3oB 0o

34 | ypaBHEHHIO peaKIMU HAa OCHOBE 3aKOHA 12.01 ﬁ;@“wem LOK
ps://m.edsoo.ru/ff0d5708

00BEMHBIX OTHOIIICHUH ra30B

35 du3nUecKue U XUMHYCCKHE CBOMCTBA 16.01 Bubnuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBauuii. ITonsatue 00 Bub6morexa [JOK

36 UHMKATOPax 19.01 https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie 1 s ox

HNOJINOTCK:

37 HEHACBIIEHHbIE pacTBOPBL. MaccoBas 23.01 httpgz y /(r)n.ee dascL)E).ru /F0d5h40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTueckas padora Ne 5 o Teme

38 «IIpuroroBneHue pacTBOpPOB ¢ 2601 Bu6smorexa [[OK
OIPeENEHHON MacCOBOU J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
KontponbHas padota Ne2 o teme Bu6muoreka 1JOK

39 30.01 .
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukaus, 02.02 Bu6smorexa [[OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenne n XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX 06.02 ﬁggg;;::;ii?ﬁlﬁo d664e
OKCHJIOB

42 OcHoBaHus: cocTaB, K1accuduKanus, 0902 Bu6miorexa [[OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune u XMMHUYECKHE CBOMCTBA 13.02 Bu6norexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kiaccuduxarus, BuGmorexa [OK

44 16.02 )
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2

45 [Tonydenune u XuMHUYECKUE CBOMCTBA 20,02 Bu6suorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2

46 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI 2702 Bu6morexa [OK
HOJTy4EHHsI, XAMUYECKHE CBOWCTBA https://m.eds00.ru/00ad9474
[IpakTueckas pabota Ne 6. Pemenue

47 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME 01.03 Bubmorexa LIOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX https://m.edso0.ru/00ad9b7c
COEIUHEHUIN

48 ['eneTnueckas cBsSI3b MEXKIY KilIaCCaMU 05.03 Bubmorexa [[OK
HEOPraHMYECKHX COEANHEHHIA https://m.edsoo.ru/00ad9a50

49 O00011IeHIE U CUCTEMATHU3AaIUs 3HAHUH 12.03 ﬁﬁgﬁ;ﬁiﬁiﬂﬁow doch2
KonTtponpHas padota Ne3 o teme

50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX 15.03 ﬁiﬁgﬁﬁiﬁiﬂﬁow doela
coequHeHun"

51 [TepBbie MOMBITKU KIACCHU(PUKAITUU 19.03 Bubmorexa [[OK

XHMHUYECKUX AJIEMEHTOB. IIoHsATHE O

https://m.edsoo.ru/00ad9ffa
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rpymmnax CXOAHbIX 3JICMCHTOB

Ilepnoanueckuit 3akoH u [lepuoanueckas

Bbubaunoreka [IOK

52 cucTeMa XMMHU4YEeCKUX 3jiemeHToB /1. M. 1 22.03 httos://m.edsoo.ru/00ada52c
MenneneeBa
Bbubaunoreka [IOK
53 11eprOeL, TPYIIIIEL, IIOJrPyHIIILI 1 02.04 https://m.edsoo.ru/00ada52¢c
54 Crpoenune atoMoB. CocTaB aTOMHBIX sIZIEP. 1 05.04 Bu6nmorexa IJOK
M30TOMBI ) https://m.edso00.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0Y€K aTOMOB
. b K
55 aneMeHToB llepuoanueckoii cucremsr /1. 1 09.04 h;gg_ﬁ;eeiiom /00adabhe
N. MenneneeBa
XapakTepucTUKa XUMUUECKOTO DJIEMEHTA
o Bbubaroreka [IOK
56 0 €ro noJioxenuto B [leproanueckoi 1 12.04 httos://m.edsoo.ru/00adag24
cucteme /1. 1. Menaeneera
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BUTHS Hayku U ipakTuku. /. 1. 1 16.04 Bubnuorexa [JOK
MenneneeB — y4€HBIH, ITEJAror U ' https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEeKTPOOTPULIATEIEHOCTh ATOMOB Bu6muoreka [JOK
58 1 19.04 .
XUMWYECKHUX SJIEMEHTOB https://m.edso0.ru/00adaab8
bubaunoreka [IOK
59 HNonnas xumuueckast cBsi3b 1 23.04 httos://m.edsoo.ru/00adac34
bubaunoreka LIOK
60 KoBanenTHas nossipHas XUMHUYECKasi CBSI3b 1 26.04 httos://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoJsipHasi XUMUYeCKast 1 30.04 Bubmorexa [JOK
CBSI3b ’ https://m.edsoo.ru/00adaab9
bubaunoreka IIOK
62 CreneHb OKHCICHUS 1 03.05 https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHbBIC 1 07.05 Bubmiorexa [JOK
peakIuu ) https://m.edso00.ru/00adb076
Bbubmuoreka [JOK
64 OxucauTenu ¥ BOCCTAaHOBUTEIU 1 10.05 https://m.edsoo.ru/00adb076
65 KonTponsnas padora Ne4 no teme 1 14.05 | BuGmorexa [IOK
«Crpoenne atoma. XMMHUUECKask CBI3b» ' https://m.edso0.ru/00adb486
66 PesepBHriit ypok. O6001IeHE U 1 1705 | Bubmorera LIOK
CUCTEMaTH3aIis 3HAHUH ) https.//m.edso0.ru/00adh33c
PesepBHrlit ypok. O600111eHNE U Bu6muorexa [JOK
67 . 1 21.05 ,
CUCTEMaTH3aIis 3HAHUH https://m.eds00.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1IeHNE U 1 5405 | Puomorexa IOK
CUCTEMaTH3aIis 3HAHUH ) https://m.edso0.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME
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9 KUIIACC

KoauuecTBo yacoB

Ne DJIEKTPOHHBIE
OBbIC
Tema ypoka Aara unpp
P Beero | KOMTPO | Hpakmn | ovyen | oGpasoBaTesbHble

n/ JIbHbIE YecKHe st CCVDCBI
n paboTsl | paGoThI pecyp

[Tepuoanueckuii 3aK0OH.

Bubaunoreka [IOK

1 [Tepuonnueckas cucTeMa XUMHYECKUX 1 05.09 https://m.edsoo.ru/00adb59e
anemeHToB JI. . Meneneera
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB

2 XUMHAYECKUX 3JIEMEHTOB MEPBLIX TPEX 1 08.09 bubamorexa LIOK

P B ) https://m.edso0.ru/00adb6b6
MEepPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 12.09 Bu6nuoreka [JOK
HeOpFaHquCKHX BCIIECTB ' https://m.edsoo.ru/OOadb7e2

4 Buasl xuMudeckoii CBSI3M U THIIBI 1 16.09 Bu6smorexa [[OK
KPHCTAJUIMIECKUX PEIIETOK ) https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpEHUE U yriIyONeHne 3HaHUM 1 1 19.09
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay

5 Knaccudukanuss XuMuaeckux peakiui 1 2209 Bu6smorexa [[OK
10 pa3IMYHBIM IPpU3HAKaAM ) https://m.edsoo.ru/00adbchQ
[ToHsiTHE O CKOPOCTU XUMHUYECKOI

bubaunoreka LIOK

7 peakuuu. [IoHSITHE 0 TOMOTE€HHBIX U 1 26.09 httos://m.edsoo.ru/00adbeda
FeTEPOTeHHBIX PEAKIUIX
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.

8 @DaKTOPBbI, BIUSIOLIME HA CKOPOCTh 1 29.09 Bu6morexa [OK
XUMHUECKON PEaKIMU U MOJI0KEHHE ' https://m.edso0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE 1 03.10 Bu6nuorexa [JOK
peaKiuu ) https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN

Bbubmuoreka [JOK

10 muccoruani. CHIIBHBIE U ClIa0bIe 1 06.10 httos://m.edsoo.ru/00adcd68

BIIEKTPOIUTHI
. bubnuorexa [IOK

11 Hounble ypaBHEHUS peakluid 1 09.10 https://m.edsoo.ru/00add448

XHUMHYECKUE CBOMCTBA KUCIOT U
" o Bbubmmoreka [JOK

12 OCHOBaHUH B CBETE MpeACTaBICHUI 00 1 11.10 httos://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOLMAIIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE

o o Bubmmoreka [JOK
13 MPEJCTAaBICHUN 00 HIEKTPOIUTHUECKOM 1 16.10 httos://m.edsoo.ru/00addgh?
JIUCCOIAIIAN
o Bubmorexa LJOK
14 [Tonsartue o rusponuse comneit 1 18.10 httos://m.edsoo.ru/00addada
o buob OK
15 O0o001Ienre U cucTeMaTH3alys 3HAaHUH 1 23.10 uomoreka L1

https://m.edsoo.ru/00addd12
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[Ipaktuyeckas padora Ne 1. «Pemenne

Bbubaunoreka [IOK

16 26.10
BKCHepI/IMeHTaJILHbIX 3aJa9» https://m.edsoo.ru/OOaddbfa
KonTtponrsHas padota Ne2 mo teme
Bbubaunoreka [IOK
17 «INEKTPOJIUTUYECKAS TUCCOIIAALIUSL. 06.11 httos://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIMU B PACTBOPAX)
OO01mmas XxapakTeprucTHKa TaJIOTCHOB.
o bubmoreka [JOK
18 XHWMHUYECKUE CBOMCTBA HA IIPUMEPE 08.11 https://m.edsoo.ru/00addfe2
xjopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHE CBOMCTBA, MOIyUCHHE 13.11 bubmorexa LIOK
> ¥ i ’ https://m.edsoo.ru/00ade104
MPUMEHEHHE
[IpakTnueckas padora Ne 2 o teme
o Bbubaunoreka [IOK
20 «HonyquH"e COJ'IfIHOI/I KHCJIOTHI, 17.11 httos://m.edsoo.r/00ade348
W3y4YEHHE €€ CBOMCTBY»
Brrunciienus no ypaBHEHUSIM
21 XUMHWYECKHUX PEAKIINN, €CIIU OOUH U3 21.11 Brbmorexa LIOK
p ’ ’ https://m.edso00.ru/00ade488
peareHTOB JaH B H30BITKE
VIA-rpymmst ) https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUU CEPBI.
" o Bubmuoteka [JOK
23 Haxosxnenue cepsl u €€ coeTMHCHUH B 28.11 httos://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHUE CBOMCTBA CEPbI
XUMHUYECKHUE CBOMCTBA ’ https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
o bubaunoreka IIOK
25 (bu3UYECKHe U XUMUYECKHUE CBOMCTBA, 05.12 https://m.edsoo.ru/00adea2s
MPUMEHEHNE
XHUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIICHHOTO Crioco0a
26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. 08.12 Bu6muorexa [JOK
XHMquCKOC 3arpH3HeHHe ’ https://m.edsoo.ru/OOadec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cephl
97 BrruucineHre MacCoBOM JOJIH BBIXOJA 1212 Bub6nnorexa LIOK
HpO,Z[yKTa peaKI_lI/II/I ' https://m.edsoo.ru/OOadec8a
OO1as XapakTepUCTUKA SIIEMEHTOB
28 VA-rpymisl. A30T, pacripocTpaHeHHE B 1512 Bu6moreka [[OK
npupojie, GU3nIecKue U XUMUIECKUE ' https://m.edsoo.ru/00adeea6
CBOIiCTBa
AmMuak, ero pusnyeckue u
29 XHMHUYECKHE CBOMCTBA, MOJIYYEHUE U 19.12 buGmorexa LIOK
i y ’ https://m.edso00.ru/00adf004
MIPUMEHEHHE
30 [Ipaktuyeckas padora Ne 3 o teme 99,12 Bu6nmorexa [JOK

((HOJIy‘{eHI/IC aMMHaKa, U3y4CHHC €ro

https://m.edsoo.ru/00adf180
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CBOWCTBY

A30THas KHCIOTa, e€ PU3nUecKue u

Bbubaunoreka [IOK

31 XUMHUUYECKHE CBOHCTBA 26.12 https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB U COJICH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

32 | ynoGpenuii. Xumuueckoe 3arpsA3HeHHe 29.12 ﬁ;g::;;.e;asiﬂﬁ/o()a if518
OKPYKAFOIIEH CPe/Ibl COSAMHCHUSIMH
azoTa
dochop. Okcun dpocdopa (V) u

33 | ¢ochopras kucnoTa, puUnUECcKUe u 09.01 ﬁ;g::;;.e;asiﬂﬁ/o()a stega
XHUMHYECKUE CBOUCTBA, MOJTyUYeHUE
Ncnonb3oBanue pocdaTtoB B KauecTBe

34 MUHEpaJIbHBIX yI100peHuil. 3arps3HeHre 12.01 ﬁ;gg;ﬁlﬁiiﬂﬁlo()a dfe20
MPUPOIHOM cpenbl hochaTamu

35 Yriepos, pacpocTpaHeHue B IPUPO/IE, 16.01 Bu6nmorexa [JOK
bu3rUecKre 1 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposaa, ux Gusndeckue u

36 XHUMHYECKHAE CBOHCTBA. DKOJOTHYECKUE 19.01 BuGmorexa [[OK
po0JIeMbI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

37 VYroapHas KucioTa u €€ coiu 23.01 ﬁgggzlldl(;:.e;asciﬂﬁlomooec
[TpakTuueckas padota Ne 4 o Teme
"[lostydeHue yriieKucioro rasa. Bu6miorexa [OK

38 26.01 .

KauecTBenHast peakius Ha KapOoHar- https://m.eds00.ru/00ae027e
noH"
[lepBoHauanbHbIe TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O 30.01 ﬁmﬂ,ﬂmem LOK
ttps://m.edsoo.ru/00ae054¢e
COEIMHEHUSX yIriiepoia

40 Kpemuuii u ero coeaunenus 02.02 ﬁggﬁﬁ;ﬁii?ﬂom%%
[IpakTuueckas paborta Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME 06.02 Bu6nuorexa LIOK
«BakHeHIme HeMeTaJLIbl B UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
KontponbHas padota Ne3 o teme

42 «BaxHelmme HeMeTaIbl U UX 09.02 ]r?tytlggjll(;:::jasic.)rﬁ/OanOe 18
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMUYECKHIX
AIIEMEHTOB — METAJIOB.

43 Mertannudeckas CBSI3b U 13.02 Bu6anorexa [IOK
MeTaJUTNYeCKasi KpUCTAIUTHYECKas https://m.edso0.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB

44 XHWMHYECKHE CBOMCTBA METAJIJIOB. 16.02 BuGmorexa [TOK
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DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHU I
METaJIOB

https://m.edsoo.ru/00ae1156

OOm1re cnocoObl MOJTy4eHUsT METAILIOB.
CrutaBel. Berauciienust mo YPaBHCHUAM

Bbubaunoreka [IOK

45 | 20.02
XUMHYECKUX PEAKIHii, €CIIU OJUH U3 https://m.eds00.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH
Bubaunoreka [IOK
46 [TonsiTHE 0 KOPPO3UU METAIIIOB 27.02 httos://m.eds0o. /00261278
Bbubaunoreka [IOK
47 meHOqHHe METalIbI 01.03 https://m.edsoo.ru/00ae14b2
Bubaunoreka [IOK
48 Okcuibl ¥ THAPOKCUIBI HATPUSA U KAJIUS 05.03 htts://m.edsoo.ru/00ae 14b2
49 [IlenoyHo3eMeNbHBIE METAIIIBI — 12.03 Bu6moreka [JOK
KaJbLUHA U Marduit ) https://m.edsoo.ru/00ae15e8
o Brbmmorexa LIOK
50 Baxxneimme coeTUHESHUS KaJIbITHS 15.03 https://m.edsoo.ru/00ae 1568
51 O000111eH1E U CUCTEMATH3alIUs 3HAHUI 19.03
59 JKECTKOCTE BOIBI M CIIOCOOEI €6 2703 Bu6miorexa LIOK
YCTPaHEHUA ) https://m.eds00.ru/00ae1886
[IpakTiueckas padora Ne 6 o Teme
N . Bubnmorexa LIOK
53 JKEcTKOCTh BOJIBI M METOMEI €6 02.04 httos://m.edsoo.ru/00ae 1268
ycTpaHeHus"
o Bubnuoreka [JOK
54 ATIOMUHHH 05.04 https://m.edso0o.ru/00aelc64
55 AmdoTepHbIe CBOMICTBA OKCHIA U 09.04 Bubnuorexa [JOK
THAPOKCHUIA ’ https://m.edsoo.ru/00aelc64
bubaunoreka LIOK
56 Keneso 12.04 https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COJIU XKeje3a 16.04 Bu6suorexa [JOK
(1) u xenesa (111) ) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cucTeMaTU3alus 3HAHUN 19.04
[TpakTtuueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 33714 110 TEME 23.04 Bu6muoreka ITOK
((Ba)KHeﬁmHe METAJLIBI U UX ' https://m.edsoo.ru/Oan3d68
COETMHEHU S
Boruucnenus mo ypaBHeHUSIM
XUMHUUYECKUX PEaKIMH, eClIi OJUH U3
60 peareHTOB JIaH B U30BITKE WIIH 26.04 Bubmioreka [[OK
COJEPKUT NIpUMeCH. Boruncienus ' https://m.eds0o.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TPOIYKTA
peakuuu
61 O0o001IeHre U cucTeEMaTH3aIMs 3HAHUH 30.04
KonTtponpHas padota Ne4 o teme
62 «BaxxkHeHI1I1Ee MeTaIIBI U UX 03.05
COETUHEHHS
buob OK
63 BemectBa u matepuansl B 04.05 nomorexa 11

https://m.edsoo.ru/00ae3f50
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HOBCEIHEBHOU KU3HU YEJIOBEKA

64 XUMHUYECKOE 3arpsA3HEHUE 1 06.05 Bu6nuorexa [TOK
OKPYIKaIoLIeN CpeIbl ) https://m.eds00.ru/00ae4270
65 Ponb XuMuM B peIIEHNH 9KOJIOTUYECKUX 1 07.05 Bub6nmorexa [JOK
npobieM ' https://m.eds00.ru/00ae4270
66 PesepBHblit ypok. O6001IEHNE U 1 10.05 Bu6mnmorexa IJOK
CUCTEMATH3aIIs 3HAHWHA ) https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 14.05 BuGmorexa LIOK
CUCTEMATH3aIIs 3HAHWHA ) https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O60011EHNE U 1 17.05 Bu6nmorexa IJOK
cHUCTeMaTH3aIlusI 3HAHUI ) https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

E.A. Epemun « CipaBOYHUK IIKOJTBHHUKA IO XUMUM

["abpuensa O.C.» Pabouas TeTpaas mo XuMuu

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

INa6puensa O.C. « Meroaudeckoe mocobue s yauTesnst Xumus 8-9 kimaccy
INa6puensna O.C., Octpoymon W.I'. « HacTonbHast KHUTA YIUTEISI

INa6puensna O.C., Bockoboitaukosa MN.I1. « Xumus B Tectax 3agavax u
YIPAKHEHUSI X

KouTpoapHbie 1 ipoBepouHbie paboThl K yueouuky ['adpuensaa O.C. « Xumus
8-9»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

bubaunoreka I{OK https://m.edsoo.ru/00adb33c, https://m.edsoo.ru/00ael750

https://m.edsoo0.ru/00ae4270



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae4270







