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IHHOACHUTEJIBHAS 3AIINCKA

IIporpaMMa mo XUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsI COCTaBJIeHA Ha OCHOBE
TpeOOBaHUII K pe3yiapTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM NpOrpaMMbl OCHOBHOIO OOMIEro
oOpazoBanus, npenctasaeHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepanbHON paboueil mporpamMMel
BOCTIMTAHUS U C YYETOM KOHIICTIIIMHU TpPEnoaBaHus ydeOHOro mpeamera «XuMus» B 00pa30BaTEIIbHBIX
opranuzanusx Poccuiickon denepanuu.

[TporpaMma mo XxuMHHU JaET MPEACTABICHUE O 1eTsIX, o0IIel cTpaTerui 00y4eHusl, BOCIIUTAHUS 1
pa3BUTHS OOYYAIOMINXCSA CPEICTBAMH YYEOHOTO IpeIMeTa, YCTaHAaBIMBAET O0s3aTeNbHOE MPEIMETHOE
collepkaHue, mpeayCMaTprUBaeT paclpeelieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHE TIO pa3lenaM U
TéeMaM TMpOrpaMMbl IO XHMHH, ONpPEIENAET KOJUYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COZIepKaHus, PEKOMEHyEMYIO TIOCIEI0BATEIHHOCTh M3YUCHHS XUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JOTHKH Y9e0HOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromumxcs,
oTpeJiesisieT BO3MOKHOCTH TPEaMeTa JJisl pealn3aliu TpeOOBaHUH K pe3yibTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTeabHON HPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs, a TaKkKe TPeOOBaHUH K
pe3ynbraTaM OOy4YeHHs XMMHM Ha YPOBHE IieJield M3ydeHHs MpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-
MO3HABATENFHON JAESITETFHOCTH 00YYarOIIErocs 0 OCBOSHHUIO YIeOHOTO COIepIKaHusl.

3HaHWEe XWMHH CIYXHUT OCHOBOW UIsi ()OPMHPOBAHHS MHPOBO33PEHUS 00ydarolierocs, ero
MPEJICTABICHUH O MaTepUalbHOM EIWHCTBE MHpa, BAXHYIO POJb HTPalOT (OpMHUpyEeMble XHMHUEH
TIPEJICTABJICHHUS O B3aMMOIIPEBPAIICHUSX SHEPTUN U 00 SBOIIIOIMY BEIIECTB B MPHUPO/IE, O MYTAX PEIICHUS
TJI00AIBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPIeTHUECKOU, MUIIICBON U
9KOJIOTHUECKON 0€301MacHOCTH, IPOOIIEM 3/IPaBOOXPAHEHHSI.

N3yuenue xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisi caMOpa3BUTUSL M (DOPMHUpPOBAHUS KYJIBTYDHI
JIMYHOCTH, e€ 00mIei U (HyHKITMOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHPOBAaHNE MBIIUICHUS] ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUaIONINXCsl, HABBIKOB
WX CaMOCTOSITENTbHOW Y4YeOHOW AeATEeIhbHOCTH, IKCHEPUMEHTAIBHBIX U HCCIEeNOBATENLCKAX YMEHHH,
HEOOXOJIUMBIX KaK B IIOBCETHEBHOM KH3HHU, TaK U B IPOPECCHOHATEHON IEATELHOCTH;

3HAKOMHUT CO CIEIU(PUKON HAYYHOTO MBIIIJICHHS, 3aKIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAA HA
€MHCTBO TMPHUPOABI W 4YeJOBEKa, SBISETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHHH E€CTECTBEHHO--
HAYYHOM TpPaMOTHOCTH OOYYaIOIIMXCS; CIIOCOOCTBYET (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHS K
€CTECTBEHHO--HAyYHBIM 3HAHUSAM, K TPUPOJE, K UEIOBEKY, BHOCHT CBOW BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIOIIIXCS.

JanHble HanpaBieHUs: B 0Oy4YeHHH XUMHUHM 00€CTIeYrBatoOTCs crielupuKoil cosiepkanusi y1eOHOro
npeaMeTa, KOTOPBIN SBIISIETCS MEearorMueckKy aJIaITUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAayKH XHMHUH Ha
ONIPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0OOpa3oBaHWS OPHUEHTHPOBAH HA OCBOSHUE
00y4JaloIMMHCS CHUCTEMBI TEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB HEOPraHMYECKOH XUMHH U
HEKOTOPBIX OTJENbHBIX 3HAYMMBIX MOHATUH OPraHNYECKON XHUMUH.

CrpyKTypa coliepXaHusi IpOorpaMMBbl IO XMMUHU CPOPMHUPOBaHA HA OCHOBE CHCTEMHOTO MTOJIX0/a K
e€ mzyuennto. CoziepKaHne CKIIQZBIBAETCS U3 CHCTEMBI MMOHITHHA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUH 0 XUMHYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BAHBI IO MPUHITHITY
MOCIIEA0BATENBHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEICTaBICHNN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axoHa JI. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMMUH;

— YUYEHHSI O CTPOCHUH aToMa U XUMHYECKOW CBSI3H;

— TIPEJICTaBICHUN 00 AIEKTPOJIMTHUECKON JTUCCOIMAIIH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPHUYECKH MOTyUYEHHBIX U OCMBICIIEHHBIX
(hakTOoB, pa3BUBAIOTCS MTOCIIEIOBATEIILHO OT OJIHOTO YPOBHS K JAPYTOMY, BHITTONHSS (PYHKIMH OOBSICHEHUSI
U TIPOTHO3HPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAKTHYECKOTO NMPUMEHEHHS W TIOIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHME MPOrpaMMBbl 10 XUMHH CIIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMUYECKOM
COCTaBIIAIONIEH HAyYHOW KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOM NMPHUPO/BI, IEHHOCTHOIO OTHOIIEHUS K
HAayyHOMY 3HAHMIO M METOAAM NO3HAHHMA B Hayke. V3yueHHe XMMHH HPOMCXOIUT C IPUBICUYEHUEM
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3HAHUHN U3 paHee M3YUYEHHBIX YIeOHBIX mpeameToB: «OKpykawomuid Mupy», «buomorus. 5—7 Ki1acce» U
«Du3zuka. 7 Kjaccy.

[lpy wW3ydYeHMHM XMMUU TPOUCXOAUT (OPMUPOBAHUEC 3HAHWN OCHOB XMMHUYECCKOW HAYKH Kak
00JacTH COBPEMEHHOTO ©CTECTBO3HAHWS, IMPAKTHUECKON ICSITEILHOCTH 4YEJIOBEKA M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOH KyJNbTypbl. 3amada y4eOHOTO MpeaMeTa COCTOMT B (HOPMHUPOBAHUHU CHCTEMBI
XUMHAYECKUX 3HAHUA - BaXKHEWIINX (aKTOB, IOHATHH, 3aKOHOB W TEOPETHUCCKUX ITOJIOKEHUH,
JIOCTYIHBIX 00O0OIICHUY MHPOBO33PEHYECKOIO XapakTepa, s3blka HAyKH, B MPHOOINECHUU K HAYYHBIM
METOJaM TO3HAHWS NPHU M3YYCHHH BEIIECTB W XWMHYECKHX pEakiuil, B (pOpMHUPOBaHWU W Pa3BUTHH
MO3HABATENFHBIX YMEHUHA M WX MPUMEHEHWH B y49eOHO-TIO3HABATEIBHON W y4eOHO-MCCIIEIOBATEIHCKON
JICSATEIIbHOCTH, OCBOCHHH TTPAaBHJI 0€30MaCHOT0 OOPAIICHUS C BEIIECTBAMU B IIOBCEHECBHON JKU3HU.

[Tpu M3yueHnr XMMHUM Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus BAXXHOE 3HAYCHHUE TPpUOOpeNn
TaKHe e, KaK:

— (opMHpOBaHHE WHTEIUICKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamM00Opa30BaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSATCIILHOMY MPUHATHIO PEHICHWA, CIIOCOOHOW aaanTHPOBaThCA K OBICTPO
MEHSIOIIUMCSI YCIIOBUSM JKU3HU;

— HampaBJICHHOCTh OOydYeHWS Ha CHCTEMaTHYeCKOe TMPHOOIIEHHE OOyJarmuxcs K
CaMOCTOSITETTFHOW TIO3HABATENIbHOW NEATENBHOCTH, HAyYHBIM METOJaM IIO3HAHUS, (OPMHUPYIOIIAM
MOTHBALIMIO U Pa3BUTHE CLIOCOOHOCTEH K XMMUMU;

— o0ecrieueHHe  YCIIOBHM, CHOCOOCTBYIOIIMX MPUOOPETCHUIO  OOYYarOIIMMHUCS  OIBITA
pa3HOOOpa3HON JICATCNBHOCTH, IO3HAHMS M CAaMOIIO3HAHWS, KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCaIbHOE 3HAUCHNE JIJIS PA3TIMYHBIX BUIOB ACATEIHHOCTH,

— (opmupoBanue o0mIel (yHKIIMOHATBHOW M €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHUCIE
YMEHHI OOBSCHAThH U OLICHUBATh SIBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT, ITOJTyYCHHBIC
MpH M3yYEeHUM XMMUHU, NMPUMEHATh MX IMPH PEIICHUH MPOOJEM B IMOBCEAHCBHOH XH3HU W TPYIOBOH
JIeSTEIIbHOCTH;

— ¢opMupoBaHHe y OOYYaOIIUXCS TYMAaHUCTHYECKUX OTHOIIECHWH, ITOHMMAaHUS IICHHOCTH
XUMHYECKHUX 3HAHWUHU U BBIPAOOTKU SKOJIIOTUYECKH IIeJIeCOO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOU
NEATETLHOCTH B IIETISTX COXPAHEHHUS CBOETO 3I0POBhS U OKPY>KAOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIUM K OOYYEHHWIO, CIOCOOHOCTEH K CAMOKOHTPOIIO W CAMOBOCHHTAHHIO Ha
OCHOBE YCBOGHHUS OOIEUEIIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQuIs U
HANPaBIEHHOCTH JTAbHEHTIIET0 00yJeHusl.

OO01ee 4YMCIO 4YacoB, OTBEACHHBIX IS HW3YyYEeHHUS XHMHHW Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanus, coctaBmseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelno), B 9 kiacce — 68 gacos (2
gaca B HEJCITIO).



COIAEP/KAHUE OBYUEHUSA

8 KVIACC

IlepBoHayanbHbIe XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Posb XuMHUM B KM3HM 4YelOBEeKa. XMMHUA B CUCTEME HayK. 1ejla U BellecTBa.
®usnuecKre CBOWCTBA BEILECTB. ATrperaTHoe COCTOsSHME BemlecTB. lIoHATHE 0 MeTomax INO3HAHHA B
xumuu. YucTele BemecTBa U cMecu. CriocoObl pa3iesieHHst CMecel.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3JeMEHTHl. CHMBOJBI XUMHUYECKHUX 3JIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIEeCTBa. ATOMHO-MOJIEKYJISIPHOE YICHUE.

Xumugeckass (opmyna. BaleHTHOCTP aTOMOB XHWMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas Mmacca. OTHOCUTENbHAas MOJIEKYJsIpHas Macca. MaccoBas
JIOJISL XUMUYECKOTO 3JIEMEHTA B COCTUHEHUH.

KonnuectBo BemectBa. Monb. MondpHass Macca. B3auMoCBA3b KONWYECTBAa, MacChl M YHUCIHA
CTPYKTYPHBIX €MHUI] BetecTBa. PacuéTel mo popMynaM XUMHUYECKUX COSAUHEHHH.

®uznyeckre 1 XUMUYECKHe SIBIEHUS. XUMHUUECKas peakius U e€ MpHU3HaKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XWUMHUYECKHe YypaBHeHHs. Kiaccupukanus XWMHUYECKHX peakiuil (COoeanHeHHUs,
pa3JoXeHHs, 3aMeIIeHNs, OOMeHa).

Xumuueckuii IKcnepumenn .

3HAKOMCTBO C XUMHUYECKOH MMOCYOH, TpaBUiIaMH padOTHI B TA00OPATOpHUH U IpUEMaMu 0OpaIieHus
C IabopaTopHBIM 000OpyJOBaHWMEM, W3y4YeHHE H ONHCaHWEe (PU3MUECKHX CBOWCTB 00pas3IoB
HEOpPraHMYEeCKUX BEIECTB, HaOmroneHne Qu3nyeckux (MJIaBICHHE BOCKA, TasHHUE JIbJIa, PACTHPaHHUE
caxapa B CTyIIKe, KHTICHHE W KOHJICHCAIIUs BOABI) U XUMHUYECKHX (TOPEHUE CBEYH, POKATMBAHNUE MEIHOM
MPOBOJIOKH, B3aUMOJIEHCTBHE MelNa C KHCJIOTOW) SIBICHWH, HAONOJIEHUE W OINHCAaHUE TPU3HAKOB
MIPOTEKaHUsI XUMUUYECKUX peaklni (pa3nokeHre caxapa, B3aUMOJAEHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBanuu, B3auMoJICHCTBHE JKeje3a C PACTBOPOM COJIU
menu (1), m3yuenue crmocoOOB pasaeneHus: CMeceid: ¢ TOMOIIBI0 MarHUTa, (PMIBTPOBAHUE, BhIMIAPUBAHUE,
TUCTHIUISIIASA, XpoMaTorpadus, MpPOBEIEHUE OYHNCTKHA TIOBAPEHHOH CONM, HAOIIOJIEHWE W OIHCAHHe
pe3yNbTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsS MAacChl, CO3JaHHe MoJeen
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHejilue npeacraBuTe I HEOPraHNYECKUX BelleCTB

Bozayx — cmeck razos. CoctaB Bo3ayxa. Kuciaopos — aneMeHT u pocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunel. [Ipumenenue
kucnopona. CrocoObl TONydyeHHs KHCIOpoJa B J1adOpaTopud W HpOMbIIUIEHHOCTH. Kpyrosopor
Kucioposia B mpupoze. O30H — aJutoTponHast MoJU(HKALIUS KHCIOPO/a.

TermnoBoit  3PQeKT XUMHUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 93K30- W
9HAOTEPMUYECKHE PEaKIHU. TOIIMBO: yrojib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCHIICHHUE NMapHUKOBOTO
a¢dekra, pazpynieHre 030HOBOTO CIIOA.

Bonopon — anemeHT u mpocTtoe BemiecTBo. HaxokaeHwe Bojopoja B MpHUpoae, (pU3NYECKHe U
XHUMHYECKHE CBOMCTBA, MPUMEHEHKE, CIIOCOOB! Tomy4eHust. Kuciots! u conu.

MonsipHbiii 00bEM ra3oB. Pacy€Tbl o XMMHUYECKUM ypaBHEHHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HacellieHHblE U
HEHACHIIIEHHbIE PacTBOPHL. PacTBOpHMOCTh BemecTB B Bojxe. MaccoBas 0N BEIIECTBA B PacTBOPE.
XuMmnyeckue cBorcTBa BoAsl. OCHOBaHUs. Poib pacTBOpOB B pUpoAE U B XKHU3HH yenoBeka. Kpyrosopor
BOJIBI B IpUpO/iE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanuss  Heopranmdeckux  coeamnenuit.  Oxcuapl.  Kmaccudukaiuss — OKCHIOB:
cojeoOpasyrone (OCHOBHBIC, KHCIIOTHBIE, aM@oOTepHble) M HeconeoOpasyromue. HomeHkiarypa
okcuoB. dr3nueckue U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyyenne okcumos.

OcHoBanus. Knaccubwukanusi oCHOBaHUI: METOYN U HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
ocHOoBaHUM. dU3nUecKrue 1 XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHre ocHOBaHUM.

Kucnotsl. Knaccudukanus kuciaot. Homenkiarypa kucinot. @u3nuecKkue U XUMUYeCKUEe CBOHCTBA
kuciot. Psig akruHocTu MetasuioB H. H. bekerosa. [TonyueHnue Kucior.

Comu. Homenkmarypa coneit. @usndeckre 1 XUMUIECKUE CBOMCTBaA coeil. [lomyduenue comneit.

I'enernyeckas cBsI3b MEXIY KJacCaMH HEOPTaHUYECKUX COECAMHEHUM.

Xumuueckuii IKcnepumenm:



KAaueCTBEHHOE OIIPECICHHE COJepKaHMA KHCIOpoJa B BO3JyXe, IIOJIy4eHHEe, COOHMpaHue,
pacro3HaBaHUE U W3yYEHHE CBOICTB KHCIOPOAA, HAOIIOACHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y yCIIOBHS BO3HMKHOBEHHUS M MPEKpalleHns: TopeHus (1okapa), 0O3HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB H
OMHCaHWE WX CBOWCTB, MONy4YeHUE, cOOMpaHWe, pPaclo3HAaBaHHME W W3YyYEHHWE CBOMCTB BOAOPOJIA
(ropenme), B3ammomelictBue Bojopoma ¢ okcugom Memd () (BO3MOXXHO  HMCIHONB30BaHHE
BHICOMATEPHAJIOR), HAOIIOCHNE 00Pa3IIOB BEMIECTB KOJIMIECTBOM | MOJIb, HCCIIEIOBAHNE OCOOEHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lNUYHOH PacTBOPUMOCTHIO, IPUTOTOBJIEHHE PACTBOPOB C ONpeAcHEHHON
MaccOBOH J0JIel pacTBOPEHHOTO BELIECTBA, B3aMMOAEHCTBHE BOJBI C METAJUIaMH (HATPUEM U KaJIbIHIEM)
(BO3MOXXHO HCIIOJIB30BaHME BHIEOMATEPHAIOB), HCCIENOBaHHE OOpa3lOB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIaccoB, HAOMIOICHHE N3MEHEHHUS! OKPAacKH WHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3yueHne B3aumMonehcTBus okcuaa menu (ll) ¢ pacTBOpoM cepHOH KMCIIOTHI, KHCIOT C METaJUIaMH,
peaxknuii HelTpanu3aluy, NoJdyIeHUEe HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJTHOTO METajlla IPyIUM
U3 pacTBOpa COJIM, PElIEHUE KCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BaykHelmune Kiacchl HEOPraHnIeCKUX
COEIHEHUID.

Ilepuoguyecknii 3axkon u Ilepuoaumyeckass cucrema xumudeckux 3jiaementos JI. M.
Menpaeneea. CrtpoeHne aromMoB. XuMHUYeCKasd CBfA3b. (OKHCIUTEILHO-BOCCTAHOBHUTEIbHBIE
peakuuu

IlepBble MOMBITKM KJACCHU(UKANMM XUMHUYECKUX 3JeMeHTOB. lloHsTHE 0 rpynmax CXOJHBIX
9JIEMEHTOB (ILEJIOYHBIE M ILEJIOYHO3EMENIbHBIC METaJUIbl, TaJIOTCHbl, MHEPTHBIC TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCHUJIBL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamaeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menpneneesa. Ilepuoasl u rpynmsl. @U3sndeckuil CMBICH NOPSJKOBOIO HOMEpAa, HOMEPOB IIEpUOJA U
TpYMIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTtoMHbIX siaep. M3otombl. OnexkTpoHbl. CTpoeHHE SJICKTPOHHBIX
obosouek aromoB mepBbix 20 xummyeckux dmeMmeHToB [lepmommueckoit cucremsl . . MeHneneesa.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa II0 €ero nojoxeHuro B llepuopguueckon cucreme [I. HU.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMs paauyca aToMOB XHMHYECKUX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO TPpyIIaM U MepruoiaM.

3uauenue [lepuoanueckoro 3akoHa u Ilepronndeckol CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku U npakTuku. [. V1. MenneneeB — yu€Hbli U IrpakIaHUH.

Xumnueckasi cBsi3b. KoBajeHTHas (MOJISIpHAs W HEMOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATENLHOCTD
XUMHUYECKUX 3J1eMeHTOB. IOHHas CBA3b.

Crenenp okucieHus. OKHCIMTEIBbHO--BOCCTAHOBUTENbHBIE peakuuu. llpouecchl OKUCIeHHS H
BOCCTaHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn .

u3yueHne 00pa3loB BEIIECTB METAIOB W HEMETAJUIOB, B3aUMOJICHCTBHE THIPOKCHJA IIMHKA C
pacTBOpaMHM KHCIOT M IIEJIOYEH, MPOBEIEHUE OMNBITOB, MILTIOCTPUPYIOLIUX MPHUMEPBl OKHCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peaklny Pa3IoKEeHUs, COeTUHEHU).

Meosrcnpeomemnmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3eH NMPU M3YYEHHH XHMHHU B 8 KIJIACCE OCYIIECTBISIETCS Yepes
UCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX MMOHATHH, TaK U MOHATHMH, SBJISIOLIUXCS CHCTEMHBIMHU
JUTSL OTAETBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OOmue ecTeCTBEHHO--HAYYHbIE MOHATHSA: HAy4HBIA (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHaJIM3,
CHHTE3, KiaccupUKaluus, NEPpUOAUYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJEIMPOBaHHE, H3MEPEHHE,
MOJIEJb, ABJICHHE.

®uzuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, W30TOIIBI, PaAHOAaKTUBHOCTb,
MOJIEKYJa, JJEKTPUYECKUI 3apsil, BEIIecTBO, TeNo, O00bEM, arperaTHOe COCTOSIHHME BEIEeCcTBa, ras,
¢du3udIeckue BETNYUHBI, €IHHUIBI N3MEPEHUS, KOCMOC, TIaHeTHI, 3BE37161, ComHIIe.

Bbuonorus: hoTocunTes, apixanue, onochepa.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOIBI, MOJE3HBIE HCKOMAEMbIE,
TOIJINBO, BOJAHBIE PECYPCHI.
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Tlepuonuueckuit 3akoH. Ilepuoamdeckast cucrema xumMuueckux sneMeHtoB JI. Y. Menjeneesa.
CrtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHMHYECKHX D3JIEMEHTOB IEPBBIX TPEX
MEPUOOB, KalMs, KajblMsl M HUX COEIMHEHUH B COOTBETCTBHM C IIOJIO)KEHUEM DJJEMEHTOB B
Ilepuoanueckoil cucTeMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemecTBa: BUIBl XHMHYECKOW CBSI3M. THIBI KPUCTAIUTMYECKUX PEMIETOK, 3aBUCMOCTh
CBOWCTB BellleCTBA OT TUIA KPUCTAJUIMYECKON PEMIETKHA U BUAa XUMUYECKON CBSI3HU.

Knaccudpukanms n HOMEHKJIATypa HEOPTaHMUYECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIAXCS K  pa3iIMYHBIM  KJlaccaM HEOPraHWYEeCKHMX COeIWHEHHWH, TeHEeTHYecKas CBS3b
HEOPTaHWYECKNX BEIIECTB.

Knaccupukanms XUMHYECKHMX pEaKUWH MO0 pa3IuyHBIM NpH3HakaM (10 YHCIy H COCTaBy
YYaCTBYIOIIMX B PEAaKIMW BEIIECTB, MO TEMIOBOMY 3(dexTy, mo M3MEHEHWIO CTENeHeld OKHCICHUS
XUMHYECKHAX DJIEMEHTOB, 10 OOpaTHMMOCTH, MO YYAaCTHIO KaTajam3aTopa). JK30- W IHAOTEPMUYECKHE
peaxkium, TEpMOXUMUYECKHE YPaBHEHUS.

[TonsiTie 0 cKOpocTH XUMHYECKOH peaknuu. [loHsTne 00 00paTUMBIX W HEOOPAaTUMBIX
XUMHUYECKAX peakiusax. [loHsTHe 0 TOMOTEHHBIX W TETEpOTEeHHBIX peakunusx. [loHsTme o KaTamuse.
[lorsiTie o XmMHu4YecKoM paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XMUMHYECKON peaknud
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIUTETPHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  JJIEKTPOHHBIH  OalmaHCc  OKHCIUTEIHHO-
BOCCTAHOBUTENBHOU peakuuu. COCTaBICHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM C
WCIIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOT0 OajaHca.

Teopus 3MEKTPOTUTHICCKON TUCCONMAIMH. DICKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHHUOHEI.
MexaHU3M TUCCONHAIMH BEIIECTB C PAa3IMYHBIMU BUIAMU XUMHUYECKOW CBs3U. CTETeHb TUCCOIHAIIHH.
CunbHbIC U c1a0ble 3JICKTPOJIHTHL.

Peakinmn woHHOrO OOMeHa. YCJIOBUS TPOTCKaHHMS pEaKIUid HMOHHOINO OOMEHa, TOJHBIE U
COKpallléHHbICE HOHHBIE YypaBHEHUS peakuuid. CBOWCTBA KHUCIOT, OCHOBAaHWMM M COJEH B CBETE
MIPEJICTABICHUH 00 JIIEKTPOIMTUYECKON Iuccormanuy. KadecTBeHHbIe peakiuu Ha WOHEL [loHsTHE O
TUAPOJIM3E COJIEH.

Xumuueckuii IKcnepumenn .

03HAKOMIIEHUE C MOJIEISIMA KPUCTAIUTMUECKUX PEIIETOK HEOPTraHWMYECKUX BEIIECTB — METAIIOB U
HeMeTaioB (TpaduTa U anMmasa), CIIOKHBIX BEHISCTB (XJIOpHIA HATPHUs), UCCIENOBAHUE 3aBHCHMOCTH
CKOPOCTH  XHMHWYECKOW peaKkmMh OT  BO3JCHCTBUS  Pa3NUUYHBIX  (AKTOPOB, HCCIE/IOBaHUE
AJIEKTPONIPOBOAHOCTH PACTBOPOB BEIIECTB, TpOIecca AWCCOIMAINN KHCIOT, IIeNoYed u  colei
(BO3MOXKHO HWCIONB30BaHUE BHUJEO MATEPUANIOB), MPOBEIEHHE OIBITOB, WJUTIOCTPHPYIOIIUX IMPU3IHAKU
MPOTEKaHUsl pPeakiyii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BBIICICHHE ra3a, 0Opa3oBaHHE BO/IbI),
OTIBITOB, WLTIOCTPUPYIOMINX MPUMEPHI OKHUCIHTEIHHO-BOCCTAHOBUTENBHBIX pPeakiuii (TOpeHne, peakiun
pa3ioXKeHHs, COEAMHEHUs), pacro3HaBaHWE HEOPTaHWMYECKHWX BEIIECTB C MOMOINBI0 KadyeCTBEHHBIX
peaKHI/Iﬁ Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJILHBIX 3a1a4.

HemeTansbl M UX coequHeHUs!

OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOECHHS aTOMOB, XapaKTEPHBIC CTEICHH
okucnenus. CTpoeHne u HU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJOreHOB. XMUMHYCCKHE CBOMCTBA
Ha TipuMepe xJiopa (B3auMoIeHCTBIE ¢ METaJIaMH, HEMETaJUIaMu, Ienodamu). Xsoposoaopos. ComnsiHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, INOJy4YeHHE, NpUMEHEeHHe. [IeficTBHe XJjiopa M XJIOpPOBOAOpOAAa Ha
OpraHM3M uesoBeka. BaxkHelye XJIopuasl M UX HAXOXKACHHUE B TIPUPOJIE.

O6mas xapaktepucTtrka 31eMeHTOB VIA-rpymnmel. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIE
crerieHH okucieHus. CtpoeHue W (pu3MUYecKHe CBOWMCTBA MPOCTBIX BEIIECTB — KHCIOPOJA U CEpPHI.
AnnotponHble MoOAU(UKAIUK KUCIOpoJa W cepbl. XHUMHUYecKue cBoiictBa cepbl. CepoBomopor,
CTPOCHUEC, (1)I/ISI/IT-ICCKI/IC M XAMHYECKHE CBOICTBA. OKCI/I}IBI CEpbl KaK MNPEACTABUTCIIN KHCIIOTHBIX
okcumoB. CepHas KHCOTa, (PM3MYECKHEe W XMMHUYECKHE CBOWCTBa (0OIIMEe Kak MpEICTaBHTENS Kiiacca
KACIOT W crneuuduueckue). XUMUUYECKHE PEaKIMHu, JeXallde B OCHOBE NPOMBILUIEHHOIO crocoda
MTOJIYICHHUST CEpHOM KHUCIOTHL IlpmMmenenue cepHoil KucimoThl. CONM CEpHON KHCIIOTHI, KadyeCTBECHHAS
peaknusi Ha cynbdar-noH. HaxoxaeHue cepbl U €€ CoequHEeHUH B IpHUpoae. XUMHUECKOEe 3arps3HeHNe
OKpY’Kalollel cpeasl COSNMHEHUSMH cepbl (KUCIOTHBIE NOXAM, 3arpsA3HEHHE BO3IyXa M BOJOEMOB),
CHOCOOBI €T0 MPEAOTBPAILCHHS.

OO6mas xapakTepucTiuka 31eMeHTOB VA-Tpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETICHH OKHCIeHHs. A30T, pacmpoCcTpaHeHHe B MpHpone, (PH3MUecCKHe W XWMHUYECKHE CBOWCTBA.
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Kpyroopor a3zora B mpupoge. AMMHak, ero (HU3MYECKHME W XHMHYCCKHE CBOMCTBA, IMOJIYYCHUE H
npumenenue. Comu aMMOHUS, X (DH3WYECKHe W XMMHUYECKHe CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peakiusi Ha MOHBI aMMOHHS. A30THas KUCJIOTa, €€ TMoiydyeHue, (U3MYSCKUE M XUMHUYECKUE CBOWMCTBA
(obmue kak mpeAcTaBUTENS Kiacca KHCIOT M crnenuduueckue). Vcrmonb3oBaHHe HUTPATOB U COJEH
aMMOHHS B Ka4eCTBE MHHEPAIbHBIX YIOOpeHWH. XWMHYECKOoe 3arps3HeHHEe OKPYXKarolled Cpeibpl
COCIMHEHISIMA a30Ta (KUCIIOTHBIE IOXAW, 3arpsA3HEHHE BO3[AyXa, IMOYBBHI W BOJ0EMOB). Docdop,
ajoTpornHeie Moaudpukanuu Gocdopa, Gusnveckre U xumudeckue cpoiictea. Oxcun dochopa (V) u
¢dochopras kucnora, pusMUECKHe U XUMHYECKHE CBOWCTBA, moiy4eHne. Mcmomp3oBanue ¢ocdatoB B
KauyeCTBe MUHEPAIBHBIX YIOOpEHUIA.

Oo6mmas xapakrepuctrka 3meMeHToB |V A-rpynmnel. OcoOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIC
CTCTICHH OKHCIICHHS. YTJIEPO/, AJUIOTPOITHBIC MOTU(PUKAIINY, PACIPOCTPAHEHUE B MPHUPOJIE, (PU3HUSCKUE
U XUMHYecKue cBoicTBa. AxpcopOrus. KpyroBopor yriepoma B mpupome. OKCHABI yriiepona, WX
(U3MYECKUE W XUMUYECKHE CBOWCTBA, JNCHCTBHE Ha XHUBBIC OPraHU3MBI, TMOJYYCHHE M MPUMCHCHUE.
OKkonoruveckue MpoOsieMbl, CBsI3aHHbIe ¢ OKcHaoM yriepoaa (IV), runoresa riodanbHOTO MOTEIICHUS
KITUMaTa, MapHUKOBBIN A (deKT. YTOoNbHAS KUCIOTa U €€ CONU, X PU3NIECKHe U XUMUIECKIE CBOWCTBA,
nmosyueHue U npuMeHeHue. KauecTBeHHast peaknys Ha KapOoHaT-WOHBI. Vcmoip3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJILCKOM XO3SIMCTBE.

IlepBoHavanpHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COENWHEHUSX yriepoja (MeTaH,
3TaH, STHJIEH, alleTHUIICH, 3TAaHOJ, TJINIIEPHH, YKCYCHas KUCIoTa). [IpupogHbIe HCTOYHHUKH YTIIEBOIOPOIOB
(yromp, mpupoAHBI Tra3, HE(PTb), MPOLYKTHl WX TMepepadoTKu (OEH3WH), MX pOJIb B OBITY H
MPOMBINUICHHOCTU. [TOHSITHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: KHpax, Oenkax, yriaeBoJax — M MX
POIH B JKM3HU YeToBeKa. MaTtepuaibHOe eJMHCTBO OPTAaHNYECKUX M HEOPTaHWIECKUX COCTMHEHNN.

Kpemuuii, ero ¢usuueckue U XUMHUYSCKUE CBOWCTBA, MOJydeHHEe M NpuMeHeHue. CoeMHEHUs
KpeMHuss B mpupone. OOmme mnpexacraBiaenus o6 okcuae kpemuus (IV) ¥ KpeMHHEBOW KHCIOTE.
CunmkaTel, UX HCIIONB30BaHUE B OBITY, B MPOMBINUICHHOCTU. BakHeHIe CTpOUTENbHBIE MaTepUaIbL:
KepaMHKa, CTEKJI0, IeMeHT, OeToH, xene300eToH. IlIpobmempl 0e30MacHOTO  HCIIOE30BaHUS
CTPOHUTEIILHBIX MAaTEPHAJIOB B MTOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenn .

W3y4eHHe O0Opa3llOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOH KHCIIOTHI, IIPOBEICHUE
KAueCTBCHHBIX PEAKIMA Ha XJIOPHI-MOHbI W HAOIIOJCHUE TPU3HAKOB HMX NPOTCKAHHS, OIIBITHI,
oTpaxkamlue (U3NYECKHE M XUMHUYSCKHE CBOWCTBA TaJIOTCHOB M HX COCJAMHEHUH (BO3MOXKHO
WCIIONb30BaHUE  BHICOMATEPHANIOB), O3HAKOMIIEHHE C OO0Opa3llaMH XJIOPHIOB (TaJOT€HHUIOB),
03HAKOMIIEHUE C 00pa3liaMH Cephl U €€ COSIMHEHUAMHU (BO3MOXHO HCIIOJIh30BaHHE BHEOMATEPHUAIIOB),
HaOJro/leHNe mpoliecca OOyTIMBaHUS caxapa IMOJl JeHCTBHEM KOHIIEHTPHUPOBAHHON CEPHOW KHCIIOTHI,
M3yYeHNEe XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KaueCTBEHHON peaKIny Ha
cynbhaT-uoH u HaONroZeHWe TpU3HaKa e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3NYECKHMH CBOWCTBAMHU
azora, pocdopa u ux coenuHeHNH (BO3MOKHO HCTIONB30BAHKE BHJICOMATEPHAIIOB), 00pa3liaMH a30THBIX
u ¢pochopHBIX ymoOpeHUid, MoJdy4deHue, coOMpaHue, pacro3HaBaHWE M HM3YYCHHE CBOMCTB aMMHaKa,
MPOBE/ICHHE KAa4YeCTBEHHBIX PEaKIMii HAa WOH aMMOHHUSA W (Gocdar-uOH U H3YYCHHE TNPU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEWCTBUE KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MeIpi0  (BO3MOYKHO
UCIIOJI30BaHHE BUJICOMATEPUANIOB), M3YYEHUE MOJENeH KPHCTAUIMYECKHX PEemETOK anMasza, rpadura,
¢yiepeHa, 03HaAKOMIICHHE C ITPOIIECCOM aJICOPOLINN PAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHHe, COOUpaHue, Paclio3HABaHUE U U3YyYCHUE CBOWCTB YTIIEKHUCIOTO
rasa, IpoBEJCHHWE KAaYSCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI U HM3YYCHUE MPHU3HAKOB HMX
MPOTEKaHUsl,  O3HAKOMIJIEHHME C  MNPOAYKIHMEW  CHUJIMKATHOW  TNPOMBIIUICHHOCTH,  pEIICHUE
SKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe « BakHelre HeMeTauTbl 1 UX COCTUHEHHSD».

MeTaJuIbl H UX COEMHEHHS

OO01mas XxapakTepUCTHKAa XMMHUYSCKHUX 3JICMEHTOB — META/UIOB HAa OCHOBAaHHM MX IOJIOKEHHUS B
Ilepuoanueckoit cucteme xumuueckux sneMeHToB J[. Y. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTaJIoB. MeTajutmuecKkasi CBA3p M METAITMYECKas KPUCTAUIMYECKas PEmIETKA. DIeKTPOXUMHUIECKUN
psan HampspkeHuWid MetainoB. Dusnveckne W XHMHUYECKHE CBOWcTBa MeTauioB. OOmmue crocoObl
MOJTy4eHUs] MeTaJIoB. [IOHATHE O KOPPO3UH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI UX OT KOPPO3HWHU.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHHNA, OPOH3a) U X MPUMEHEHHE B OBITY U IPOMBIIIIIICHHOCTH.

[lenounble MeTabl: NojiokeHue B llepumomnueckoil cucrteMe XMMHUecKux anemeHToB . .
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXKJeHUE B mpupoae. Pu3nveckne u XMMHUYECKHe CBOMCTBA (Ha
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npuMepe HaTpus U Kanusa). OKCUIBl ¥ THAPOKCUABI HATpUA U Kaiws. [IpuMeHeHre meIoyHbIX METAIOB
U UX COCIUHEHUI.

[[lenouHo3eMenbHbIE METAIBI MAarHuii M Kajdbluil: monokeHue B Ilepuomuyeckoit cucteme
xuMudeckux anementoB . . MenneneeBa, CTpoeHIE UX aTOMOB, HaXOXKJEHUE B npupoje. Ouznueckue
¥ XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeimme coemquHeHHMS Kanblus (OKCHMA, THAPOKCHI,
conn). JKEcTKoCTh BOBI U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunnii: nonoxenue B [lepuoanyeckoit cucremMe xumuueckux 3neMmentoB [[. . Menneneesa,
CTPOCHHE aTOMa, HaxoXJIeHue B mpupoac. DuU3MUYECKUE M XHMHYECKHE CBOICTBA aJIOMUHUA.
AmMdoTtepHbIe CBOWCTBA OKCHIA M THAPOKCH A ATFOMUHUS.

XKenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux 3neMmeHtoB Jl. M. Menneneena,
CTPOCHUE aToOMa, HaxoXJAeHHE B mpupone. Puznyueckne MU XUMUYECKHUE CBOMCTBa kejie3a. OKCHIbI,
ruapoxcunbl u comu xenesa (1) u xemesa (I11), mx cocras, cBOWCTBA U MOTyYEHHE.

Xumuueckuii IKcnepumenn .

03HAaKOMJICHUE C 00pa3laMh METAJUIOB M CIUIABOB, MX (DU3MUYECKUMHU CBOMCTBaMH, U3ydeHUE
pE3yNbTaTOB KOPPO3WU METAIUIOB (BO3MOXKHO HWCIOJB30BaHHE BHISOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICWCTBUS OKCHIA KallbIIUS W HATPUSA C BOAOHM (BO3MOXXHO HWCIOJIB30BAHHE BHIEOMATEPHUAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOXBI, MpoIlecca TOPCHUS Kele3a B KHUCIopoae (BO3MOXKHO
WCTIOJB30BaHME BHJICOMATEPHUAJIOB), IPU3HAKOB MPOTEKaHMs Ka4eCTBEHHBIX PEaKkIuii Ha MOHBI: MarHUs,
KaJIbIUs, aMOMHHNS, HKa, xene3a (1) u xemesa (111), mequ (1), Habnronenne u onvcaHue TPOIECCOB
OKpalllMBaHUs IUIAMCHU HWOHAMH HATpHsl, Kalusg MW Kaidblus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIC0BaHNE aM(pOTEPHBIX CBOMCTB TMIPOKCHIA aTFOMUHMS U TUIPOKCHIA IUHKA,
pelIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHei1re MeTamibl U X COCTUHEHUSY.

XuMus U OKpPYKAOLIAsA cpeaa

BemectBa u Matepuaisl B MOBCETHEBHOM JKHU3HH YelOBeKa. be3omacHoe ucmoap30BaHre BEIICCTB
Y XUMUYECKHUX peaknuid B ObITy. [lepBas moMOIIs Ipy XUMUYIECKIX 0YKOTaX U OTPABICHUSX.

XvuMu4ecKkoe 3arps3HeHHe OKpyXKawmell cpensl (mpeaenbHas AOMyCTHMasi KOHIIEHTPAIUS
BeniecTs, Aanee — [1/IK). Poss Xxumun B pernreHr# 3K0JI0rHIECKUX TPOOIIEM.

Xumuueckuii sxcnepumenm:

M3y4eHne 00pa3IoB MaTepHalIOB (CTEKJIO, CILIABBI METAIIOB, TOJUMEPHBIC MaTepPHAIIHI).

Mesicnpeomemmuule ceasu

Peanuzanusi MeXIpeaqMETHBIX CBSI3€H NMpPU M3Y4YEHUM XUMHH B 9 Kilacce OCYIIECTBIISIETCS depes3
UCIIOJIb30BaHNE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U MOHITUH, SBISIOMINXCA CUCTEMHBIMU
JUTSL OTAEIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE TOHATUS: HaydHBIH (DakT, THIOTE3a, 3aKOH, TEOpHUs, aHaIM3,
CHHTE3, KiaccupUKauus, NePpUOAUYHOCTb, HAOJIIOIEHHE, HKCHEPHUMEHT, MOJEIMPOBaHHE, H3MEPECHHE,
MO/IEITb, SIBJICHNE, TAPHUKOBBIN A PEKT, TEXHOIOTHSI, MATEPHAIIBI.

®uzuka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIHU/, U30TOIIBI, PAAHOAKTUBHOCTb,
MOJIEKYJa, OJCKTPUUYECKHH 3apsd, NPOBOAHUKH, NOJIYNPOBOAHHUKH, IUAJICKTPHKH, (OTOIIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBA, Tra3, pPacTBOpP, PacTBOPUMOCTH,
KpUCTAJUITMYECKAsl PEemI€TKa, CIUIaBbl, (DU3MUECKHWe BENWYHMHBI, EIUHHIBI H3MEpPEHHs, KOCMHYECKOe
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1l, CoHIIE.

Buonorus: ¢orocunres, apixaHue, Ouocdepa, OSKOCHCTEMA, MHHEpaIbHBIE YyHOOpeHus,
MHUKPO3JIEMEHTBI, MAaKpPOIJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpanbl, TOPHbIE IMOPOJIBI, MOJE3HBIE HCKOIAEMbIE,
TOIJINBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA ITPOI'PAMMBI 11O XUMUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MPOTPAMMBI OCHOBHOI'O OOIIEro 00pa30BaHUsI JOCTUTAIOTCS B
X0Jic OOY4YeHUS XMMUHU B CIWHCTBE Y4YeOHOW W BOCIUTATEIBHON NEATETHHOCTH B COOTBETCTBHU C
TPAIUIIMOHHBIMH ~ POCCHHCKMMH  COIMOKYJIBTYPHBIMH W JyXOBHO-HPAaBCTBCHHBIMH  IIEHHOCTSIMH,
MPUHATHIME B OOIIIECTBE MPABUIIAMH ¥ HOPMAaMH TIOBEACHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS,
CaMOPAa3BUTHSI U COIHATTM3AINN O0YYAIOIINXCA.

JIMYHOCTHBIE PE3yNbTATHI OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [[CHHOCTHBIX OPUCHTAIIMI U PaCIIMPEHHE OIbITA ISITEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTu:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOILIECHHUS K OTEYCCTBEHHOMY KYyJIBTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HACJICJIUIO, TIOHUMAHMS 3HAYCHHUS XUMUYECKONH HAayKHU B )KU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIaJIETh JOCTOBEpHOW HH(MOpMAIMEH O TMEpeoBhIX JOCTW)KCHHSIX ¢ OTKPBITHSIX MHPOBOH U
OTCYECTBCHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHUpa U OOINECTBA;

2) rpakIaHCKOT0 BOCIIMTAHMSA:

MPEJICTABJICHUS O COIMANBHBIX HOPMAaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHUN B KOJUICKTHBE,
KOMMYHHKATHBHOW  KOMIICTGHTHOCTH B  OOINECTBEHHO TIOJE3HOH, yd4eOHO-HCCIe0BATENhCKOM,
TBOPYECKOH M APYTMX BUAAX AEATCIHLHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOMN IEATEIBHOCTH
IIpyU BBIIIOJIHCHUN y‘Ie6HLIX, IMMO3HABATCIBHBIX 3aJia4, BBIINOJHCHUN XWUMUUYCCKUX ISKCIICPHUMCEHTOB,
CO3JIaHNH YYEOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOIOHMMAHHIO W B3aMMOIOMOINM B TMpOIecce ATOM
yqe6H0171 JCATCIBbHOCTH, I'OTOBHOCTH OILICHUBATHh CBOE MMOBCACHUC U IIOCTYIIKM CBOUX TOBapI/IHICﬁ C
IMMO3MIMHN HPABCTBCHHLBIX M ITPABOBBIX HOPM C y‘IéTOM OCO3HaHUusA HOCJ'Ie[[CTBI/II\/'I IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOr'0 MO3HAHMSI:

MUPOBO33PEHUYECKHE IMPEJCTABICHUSI O BEIICCTBE M XMMHYECKOW PEaKIMH, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKHW U COCTABJIAIOIINE OCHOBY JIA IMMOHMMAaHUA CYHIHOCTU Hay‘lHOfI
KapTUHBI MUpa, MPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOJIBI, B3aUMOCBS3AX
YeNoBeKa ¢ MPUPOJHON Cpesioi, O POTIM XMMHUH B IO3HAHUH ATHX 3aKOHOMEPHOCTEIH;

IMMO3HABATCJIIbHLIC MOTHBBI, HAITPABJICHHBIC HA IMOJIYYCHUC HOBBIX 3HAHUHU 110 XUMHU, HCOGXOI[I/IMBIG
JUIsl  OOBSICHEHUS HAOJIOAaeMbIX IMPOILECCOB U SBJCHHUM, IMO3HABATEILHOW, WH(MOPMAIMOHHOW U
YUTATEILCKOW KYJIbTYpPhl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHON PabOTBI ¢ y4eOHBIMH TEKCTaMHU,
CIIPABOYHOM JINTEPATYPOM, TIOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYeHHIO W TO03HAHMIO, JII0OO3HATEIBLHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
€caMoO0Opa30BaHUIO, TPOCKTHOW U HCCIIEJO0BATENBLCKONW JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAMPaBJICHHOCTH U YPOBHS O0YUYCHHUS B TAIbHEHIIICM;

4) opMupoBaHUS KYJABTYPbI 30POBDSI:

OCO3HAHUE I[CHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO, YCTAHOBKH Ha
3IOPOBBII 00pa3 >KWU3HH, OCO3HAHUE TOCICACTBUI W HEMPHUITHE BPEIHBIX MPHUBBIYCK (YHOTpeOICHUS
aJKOTOJIs, HAPKOTUKOB, KYPEHUS), HEOOXOMUMOCTH COOJTFOICHHS TIPaBMII OE30TIaCHOCTH TIpH 0OpaIIeHIH
C XUMHNYCCKMMH BCUICCTBAMU B GBITy 158 peanLHoﬁ KH3HU,

5) TPy10BOT0 BOCIIUTAHUA:

HHTEpEC K MPAKTUICCKOMY M3YUCHUIO TpodeccHii u Tpy/ia pa3iIuyHoOro poja, yBaKeHHE K TPYay U
pe3yJibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM YHUCJE HAa OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUU 10
XUMHUH, OCO3HAHHBIA BBIOOP WHIUBUAYaTbHON TPACKTOPUH MPOJODKCHUS O00pa3oBaHUsA C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBCHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCHEIHOW MPO(EeCCHOHANBHON JEATSIIbBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
aJlanTHPOBATLCS B MPO(PECCUOHATILHON CPe/Ie;

6) 3K0JI0rHYecKOro BOCIIUTAHUS:

9KOJIOTHYECKH 11eIecO00pa3HOe OTHOIICHUE K MPHUPOJie KaK UCTOYHHKY JKU3HU Ha 3eMIle, OCHOBE
e€ cyliecTBOBaHUS, MOHMMAaHWE IIEHHOCTH 3JI0POBOTO W 0e30macHOro oOpasza >KHW3HHU, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (U3MYECKOMY M IICUXMYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH
coOMOICHNsT TPaBUI 0E30MaCHOTO TMOBEACHHS MPH PabOTe C BEIIECTBAMHU, a TAKKE B CHTYAIUsX,
YTPOKAIONIHX 3I0POBBIO U )KU3HU JIOJICH;



CIIOCOOHOCTH TPYWMEHSTh 3HAHWS, IOJIydaeMble TpU HM3YYEHHH XUMHUH, Ui PEIIeHHs 3ajad,
CBSI3aHHBIX C OKpYXaroUleil MpUpOAHOW CpeNOM, IJisl MOBBILICHUS YPOBHS 3KOJOTMYECKOH KYJIbTYpHI,
OCO3HaHUs TJIO0ATBHOTO XapakTepa 3KOJOTHYECKHX MPOOJIEM M IMyTed HMX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, JKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIHHOM,
KOMMYHUKATHBHOW U COLIMAJIbHOM MPAKTHKE.

METAINIPEJAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX pPE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pEHHsI OOIIeHAyYHbIE TTOHATHS (3aKOH, TeOpHsl, IPUHIHI, THUIOTe3a, (akT, CHCTeMa, IMPOIIECC,
SKCIIEPUMEHT W JpPyToe.), KOTOpPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IIEIIOCTHOW HayYHOMH
KapTUHE MUpPa, W YHUBEPCAIbHBIC Yy4eOHBbIC JCHCTBUS (IIO3HABATENbHBIC, KOMMYHUKATHUBHbBIC,
pETYNATHBHBEIE), KOTOphle oOOecrmeunBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Jlornyeckue aeiicTBus:

YMEHHS HCIIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHHUS MPH OCBOCHHWH 3HAHWH: PacKpPBIBAThH
CMBIC]T XMMHUYECKHUX ITOHSITHI (BI)IZ[GJISITI) X XapaKTCPHBIC MPU3HAKH, YCTAHABJIMWBATHL B3aMMOCBA3L C
IPYTHMH TIOHATHSAMH), HWCIOJB30BATh MOHATHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpAaTh OCHOBAaHWS M KPUTEPHUH IS KIACCUPUKAINN XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKITHiA,
YCTaHaBJIUBATh IMPUYUHHO-CICACTBCHHLIC CBA3HU MCKIAY O6’beKTaMI/I HU3yUCHHUA, CTPOUTH JIOTHYCCKHC
pacCyKacHusd (I/IH)IyKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), J€J1aTh BBIBOAbI U 3aKJITIOYCHU A,

yMEHHE TIPUMEHSATh B TMpOIleCCe TO3HAHWS TMOHATHA (TPEAMETHBIE W MeTallpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBbIE) MOJIENIH, UCTIOIb3yEMbIE B XUMUH, MPEOOPa30BhIBATH IIUPOKO PUMEHIEMBIE
B XMMHHU MOJICJIbHBIC MPEICTABICHUS — XUMHUYCCKUH 3HAK (CHMBOJI DJIEMEHTA), XUMHUYecKasi opMmya u
ypaBHEHHE XHMHYECKOW PEaKIMi — TMPHU PEHICHHH Yy4eOHO-TIO3HABATENBHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKK HW3YYaeMbIX
OOBEKTOB — XHMHYECKHUX BCHICCTB U XHUMHUYCCKUX peaKHHﬁ, BBISBIIATD O6HII/Ie 3aKOHOMEPHOCTH,
MMPUYMHHO-CJICACTBCHHBIC CBA3U U ITPOTUBOPCYUA B U3YUACMBIX MTPOLCCCAX U ABJICHHUAX.

Ba3oBble uccienoBarTebCcKue 1eCTBUA:

YMCEHHUE HCIIOJIB30BaTh IMOCTAaBJICHHBLIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IO3HAHUA, 4@ TAKKE B
Ka4yeCTBE€ OCHOBBI JIsd (I)OpMI/IpOBaHI/IH TUIOTE3bI II0 TPOBEPKE IIPABUIBHOCTHU BbICKA3bIBACMbBIX
CYXJICHHUI;

MpHOOpETEeHNE ONbITa 10 IUIAHMPOBAaHWIO, OpPTaHM3allMd W TPOBEICHUIO0 YYCHWYECKHX
SKCIIEPUMEHTOB, YMEHHE HAONIONATh 3a XOJOM TIPOIlEeCCa, CaMOCTOATEIHHO IIPOTHO3MPOBATH €0
pesynbraTr, (QopMmynupoBaTh 0000mEHNS ¥ BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO OIIBITa,
WCCIIEJIOBAHNS, COCTABJIATH OTYET O MPOJIEIaHHON padoTe.

Pa6ora ¢ undopmaiueii:

YMEHHUE BHIOMPATh, aHATM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIIUIO PA3IIMYHBIX BUJIOB U (GOpPM
MIPEJICTABJICHUS, TTOJIy9aeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEPATypa XUMHUYECKOTO
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUsI, pecypchl HTepHeTa), KPUTUYECKH OLIEHHBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHSATh pa3jMYHbie METOABI M 3allpoChl NpPU TOUCKE W OTOOpe HWHMOpMAIUU U
COOTBETCTBYIOIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBHINIOJHEHHS Y4YeOHBIX W TIO3HABATENBHBIX 33j7ad
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWEe OmbiTa B 00JaCTH  HUCIOJIB30BaHUS  HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBIAJCHUE KYyJIbTypOH aKTHUBHOTO HCIOJB30BAHMS PA3TUUHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSATEIBHO BBHIOMpATh ONTUMAIBHYIO (hOpMY Ipe/cTaBlIeHUsT WH(GOPMAIUN U
WITIOCTPUPOBATh pellaeMble 3aJIa4d  HECIIOKHBIMH CXEMaMH, JUarpaMMamu, JpyruMu (GopMaMu
rpaduKu 1 UX KOMOWHAIIHSIMY,

YMEHHE WCIONb30BaTh W aHAIM3UPOBAaTh B Tporecce Y4eOHOH ©  HCCIIEAOBaTEIbCKON
JIEATEIbHOCTH MH(POPMAIMIO O BIMSHUM TPOMBIIIJIEHHOCTH, CEIFCKOTO XO3SICTBA M TpPaHCIOPTa Ha
COCTOSIHUE OKPYKaIoIllel NpUupogHOI Cpeibl.

KoMMyHHKaTHBHBIE yHUBePCAJIbHBIE y4eOHbIe elCTBHSA:

yMEHHUsI 33/1aBaTh BOMPOCH (B XOje jauanora u (W) JUCKYCCHMH) MO CYIIECTBY 00CYXKIaeMoun
TeMBI, ((OPMYINPOBATH CBOM MPEJIOKEHUS OTHOCUTENIEHO BBITIONHEHHMS ITPEI0KESHHOM 3a/1a4M;

10



YMEHUS NPEICTABIATh IONYYEHHBIE PE3YyJIbTaThl NO3HABATEIBHOU ACSTEIBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JAeJaTh IMPE3CHTAlUUIO0 PEe3yJbTATOB BBINOIHEHUS XMMHUYECKOIO SKCIEPHMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4E€OHOTO
MPOEKTa);
yMeHHsI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW ITO3HABATENIFHOW U
WCCIIEIOBATEIbCKON JESTeTbHOCTH TPW PEUICHHH BO3HUKAIOIIUX IMPOOIEeM Ha OCHOBE y4€ra OOIIIX
WHTEPECOB M COTJACOBaHUS NO3ULMKA (0OCYXaeHHs, OOMEH MHEHHSIMHU, «MO3TOBBIC ILTYPMBI,
KOOpJIMHALNS COBMECTHBIX IEHCTBUM, ONpPENEICHUE KPUTEPUEB IO OLEHKE KAaueCTBA BBINOJHEHHON
paboTsI U IpyTHE).
PeryasiTuBHbIe yHUBeEPCAIbHbIE Y4eOHbIE AelCTBHUSL:
YMEHHE CaMOCTOSTENIBHO OIpENeNsITh LEeIN JAEATENbHOCTH, IIJIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJINPOBAaTh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITEIHHOCTh, BBIOMpATh Hamboiee
3¢ deKTHBHBIE CIIOCOOBI peleHNsT Y4eOHbIX M MO3HABATEIbHBIX 3a/1a4, CAMOCTOATENILHO COCTABIIATH MU
KOPPEKTUPOBATH MPEUIOKEHHBIA AITOPUTM JEHCTBUI IIPU BBIIIOJHEHUU 3aJaHUNA C YYETOM IIOJIyYEHHUS
HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBaX W pEaKIHAX, OICHWBAaTh COOTBETCTBHE
MOJIyYEHHOTO pe3yJibTaTa 3asBICHHOW LENHd, YMEHUE HCIOJIb30BaTh U AHAIU3UPOBATH KOHTEKCTHI,
npeJiaraeMble B YCIOBUH 33JaHUM.
HPEAMETHBIE PE3YJIBTATBI
B cocraBe mpeIMETHBIX pe3yIIbTaTOB 10 OCBOSHHUIO 00S3aTEITFHOTO COAEPIKaHMUs, YCTAHOBIEHHOTO
JIAaHHOU (penepalibHOM paboueii MPOrpaMMOi, BBIIEISIFOT: OCBOCHHBIC O0YJYaIONIMMUCS Hay4YHbIC 3HAHMS,
YMEHHSI M CIIOCOOBI JICUCTBUH, CrieuUISCKHe IS IPeIMETHON 001acTH « XUMHU», BUIBI JCATSIBHOCTH
M0 TIOJIYYCHUI0 HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, PeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMIHBIX
Y4EeOHBIX M HOBBIX CUTYaIIUAX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHble pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(hopMHPOBAHHOCTh y 00YYAIONTUXCS YMEHUH:
®  PAcCKpBIBATh CMBICII OCHOBHBIX XMMHUYECKUX TOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHM 3JIEMEHT,
MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS W HEOJHOPOIHAS), BAJICHTHOCTD,
OTHOCHUTEJNIbHAsI aTOMHasg M MOJIEKYJISIpHas Macca, KOJMYECTBO BEILIECTBA, MOJb, MOJIIpHas
Macca, MaccoBas IIONII XMMHUYECKOTO dJIEMEHTa B COSAMHEHWH, MOJISPHBIA OOBEM, OKCHUI,
KHUCIIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas
peakuusi, Kiaccu(UKalMs peaKlyid: peakiMd COCTUHEHUS, PEaKIUH Pa3NIONKCHHUS, PEeaKIUuH
3aMeIleHNs], peakiuu OOMeHa, 3K30- U JHAOTEPMHUYECCKHE PEaKIUH, TeIIoBod 3QeKT
peaxkiuu, Sapo aToMma, SJIEKTPOHHBIM CIIoW aToMa, aToMHas oOpOWTallb, paguyc aToMa,
XUMUYECKas CBA3b, MOJSPHAs U HEMOJISIPHAsl KOBAJICHTHAsI CBSI3b, HIOHHAS CBSI3b, MOH, KATHUOH,
aHUOH, PacTBOpP, MaccoBas JI0JIsl BelIeCcTBa (MPOLIEHTHAs! KOHIIEHTPAIUs) B pacTBOPE;
®  WJUTIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XUMHYECKUX IOHSATUN M MPUMEHSTH ITH MOHATHUS
IIpH ONKCAHUU BELIECTB U UX MPEBPAILCHUN;

® HCIOJB30BaTh XUMHYECKYIO CHMBOJHKY JIJISI COCTaBJICHHUs] (DOpMYJ BEIIECTB M YpaBHEHUIA
XUMUYECKUX PEaKIuil;

®  OmpeAeNsaTh BAICHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIUHEHHUSX, CTEIICHh OKUCICHHS
3JIEMEHTOB B OWHAPHBIX COEIWHEHHSX, IPUHAJIC)KHOCTh BEIIECTB K ONPEAETIEHHOMY KiIacCy
coe/MHEHN 1O (QopMynaM, BHJ XUMHYECKOH CBS3M (KOBaJeHTHass W HWOHHas) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBath cMblcn Ilepmogudeckoro 3akona J[. M. MenneneeBa: J1€MOHCTPHPOBATH
MOHUMaHHUE TIEPUOANYECKON 3aBHCUMOCTH CBOWCTB XMMHYECKUX 3JIEMEHTOB OT UX TIOJIOKEHUS
B Ileproamueckoil crcreme, 3aKOHOB COXpPAaHEHHSI MAacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOT'O YUEHHUsI, 3aKOHA ABOraapo;

® ONKCHIBaTh U XapakTepH30BaTh TaOnuuHyro ¢Gopmy Ileprnommueckoll cUCTEMBl XUMHUYECKHUX

3JIEMEHTOB: Pa3/INyaTh MOHATHS «TJIaBHAs MoArpymnmna (A-rpynmna)» ¥ «Imo0ovHas MOATpyIa
(b-rpymnma)», Maneie W OONBIIHE MEPHUOMIBI, COOTHOCUTH O0O3HAYCHHMSI, KOTOPHIC MMEIOTCS B
tabmuue «llepmogmueckass cucrema xumudeckux osnementoB JI. WM. Menneneesa» ¢
YUCIIOBBIMUA XapPaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMUMHUYECKHX SJIEMEHTOB (COCTaB W 3apsi
s1pa, o0IIIee YHCIIO0 AIEKTPOHOB U paclpeie]ieHne UX MO AIEKTPOHHBIM CIIOSM);
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KJIacCU(UIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMYECKHE BEILIECTBA, XUMHUYECKHE PEAKIIUH
(10 UKCITy ¥ COCTaBy yYacCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TETTOBOMY 3(]exTy);
XapaKTeph30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWCTBA BEIIECTB PAa3IMUHBIX KIIACCOB,
NOATBEP)KIasl OINMCAHWUE IPUMEpPAaMH  MOJIEKYJSIPHBIX ~ YPaBHEHUH COOTBETCTBYIOIIUX
XUMHAYECKHX PEaKIINK;

IPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KauyeCTBEHHOIO COCTaBa,
BO3MOXXKHOCTHU MPOTEKAHHU XUMHUUECKUX MPEBPAICHUI B Pa3IMUHBIX yCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JEMEHTa 110 (popMyJie COeIMHEHHUS, MAaCCOBYIO JIOJIIO BEIECTBA B PacTBOPE,
MPOBOJMTH PACUETHI 0 YPAaBHEHHIO XMMHUYECKOW PEaKIii;

IOPUMEHATh OCHOBHBIE OINEpalMyd MBICIUTEIBHON MEATENbHOCTH — AaHAIN3 U CHHTE3,
cpaBHEHHE, 0000IIeHHe, CHCTEeMaTH3alMI0, KJIACCH(PUKALMWIO, BBISIBICHHE NPUYUHHO-
-CIICICTBEHHBIX CBA3€H — M1 H3YyYeHHs] CBOWCTB BELIECTB M XHMHUYECKUX DEaKLH,
€CTECTBCHHO-HAY4YHbIE METOIbl MO3HAHUS — HAOJIOJCHUE, H3MEPEHUE, MOAEIHPOBAHHE,
3KCTIEPUMEHT (peasibHbIM U MBICIICHHBIN );

CJIeZIOBATh MIPAaBUJIaM IOJIb30BAaHMUA XUMHUUECKOM MOCY 0N U TaOOpaTOPHEIM 00OPYAOBaHHEM, A
TAaKXXC IIpaBUJIaM O6paHlCHI/I$I C BCIICCTBAMH B COOTBCTCTBHHU C HWHCTPYKHOUAMHU 110
BBIIIOJIHEHUIO  JTAOOPATOPHBIX ~XMUMHUYECKHUX OIBITOB IO IOJYYCHHIO M  COOHPaHMIO
ra3oo0pa3HbIX BEIIECTB (BOIOpPOJa H  KHCJIOPOJAa), TMPHUTOTOBICHHIO PAaCTBOPOB C
ONpeAENIEHHON MAacCOBOM J0JIE pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M MPOBOAUTH
XUMHAYECKHE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB INEIOYEH M KHUCIOT C IOMOLIBIO
WHAUKATOPOB (JJakMyc, (heHoNM(TaNenH, METUIIOPAHXK U JPYTHE).

K koHIiy o0yueHust B 9 kjacce mpeaMETHBIC pe3yJibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hopMHUPOBaHHOCTh y 00YHYAIONTUXCS YMEHUH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKHUX MOHIATHNA: XUMHUECKUN JIEMEHT, aTOM, MOJIEKyJIa,
WOH, KAaTHOH, aHUOH, IPOCTOE  BELIECTBO, CJIOXHOE  BELIECTBO, BaJCHTHOCTb,
3JIEKTPOOTPHUILIATENILHOCTh, CTENEHb OKWCIICHUS, XUMHYECKas peaklus, XUMHYECKas CBSI3b,
TeToBOH 3(h(eKT peaku, MOJb, MOJSIPHBIH 00BEM, PaCTBOD, AIEKTPOIUTHI, HEANIEKTPOIUTHI,
AIEKTPOIIUTHYECKAS JMCCOIMAINNSA, PEaKIMH HWOHHOTO OOMEHa, KaTalm3aTop, XUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHEIC
peaxiuy, OKHUCIUTEIh, BOCCTAHOBUTENb, OKHUCIEHWE U BOCCTAHOBJIEHHE, aJJIOTPOIIHS,
aM(pOTepHOCTh, XUMUYECKasi CBSA3b (KOBaJCHTHAs, MOHHAS, METAIUIMYECKAs ), KPHUCTAILUTHIECKAs
peméTka, KOppO3Usl METAUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW pPEaKUuHu, MPeaeabHO
nmomyctumast konnentparus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHATHUH M MPUMEHSTH TH MOHSITHS
MIpH ONKCAHUU BELIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISS COCTaBIICHHs (OPMYJ BEIIECTB W YypaBHEHHI
XUMHUYECKHX peakLni;

ONpEAEATh BAJEHTHOCTh M CTENEHb OKHCIEHHS XMMHUYECKHX 3JEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONMpEAENEHHOMY KJIACCy COEIWHEHHUH 110
dopmynam, BUJ XUMHYECKOH CBs3M  (KOBAJICHTHAs, WOHHAs, MeTaJulM4eckas) B
HEOPraHMYeCKUX COCAMHEHMSX, 3aps] HOHA 10 XMMHYECKOW (opMmylie, XapakTep Cpeabl B
BOJIHBIX pacTBOpaXx HEOPTraHMYECKUX COEJMHEHUM, THUI KPUCTALIMYECKOW pPEemETKH
KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIch Ilepuoaudeckoro 3akona [[. Y. MenueneeBa U AE€MOHCTPUPOBATH €O
NOHUMAaHHUE: ONMCBHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepmommueckoil cucTeMsl
XUMHYECKHX 3JIEMEHTOB: pa3jindaTh MOHATHS «TJaBHas nmoArpymma (A-rpymnma)» u «mobouHast
noarpynmna (b-rpynma)», mansie u GoNbIINE MEPHOABI, COOTHOCHTH O0O3HAUYEHHsS], KOTOpbIE
UMCIOTCSL B TMEPUOJUYECKON TaONHIE, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB M 3apsi sApa, o0IIee YUCIO ANEKTPOHOB U paclpeiesieHHe uX
MO DJEKTPOHHBIM CIJIOSIM), OOBSCHATH OOINUME 3aKOHOMEPHOCTH B HW3MECHEHHH CBOMCTB
3JIEMEHTOB U MX COCAUHEHUH B Mpelenax MalbIX NEPUOJOB U IJIABHBIX MOArPYHI € YYETOM
CTPOECHUS X aTOMOB;
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KJIacCU(UIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUIECKHE BEIECTBA, XUMHUYECKHUE PEaKIH
(mo umcnmy W COCTaBy Y4YacTBYIOIIMX B PEAaKIMH BEIIECTB, IO TEIJIOBOMY 3(QeKTy, o
W3MEHEHUIO CTEIIEHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIMHNE W CHEIU(PUICCKAC XUMHYECKHE CBOWCTBA MPOCTHIX H
CIIOJKHBIX BELIECTB, TIOATBEPXAas ONUCAHWE TNPUMEPaMHU MOJCKYISAPHBIX W HOHHBIX
YpaBHEHHUH COOTBETCTBYIOLINX XUMHUYECKHX PEAKIINH;

COCTaBIISITh YPaBHEHUsI 3JICKTPOJIUTUIECKON JUCCOUMAIIMN KUCIOT, IE0YeH U CoJeid, OJTHbIE
M COKpalIEHHblE ypaBHEHUS pEaKUUHl HMOHHOrO OOMEHa, YypaBHEHUS  pEaKLui,
HNOJTBEP)KIOAIOIINX CYIIECTBOBAHHE I'€HETHUCCKON CBSI3M MEXIY BEIIECTBAMU Pa3IHMYHBIX
KJIACCOB;

pacKpelBaTh  CYIIHOCTb  OKHCJIHUTEIFHO-BOCCTAHOBUTENFHBIX  pEakIMi  MOCPEACTBOM
COCTaBJICHUSI DJIEKTPOHHOTO OajlaHCa 3TUX PeaKIHii;

IMPOrHo3upoBaTh CBOMCTBaA BCHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUA, BO3MOKHOCTH
MNPOTEKAHUS] XUMUYECKHUX MPEBPAILCHUN B Pa3IUYHbIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JOJIIO
XMMHYECKOTO dJIeMeHTa Mo (opMmysie COeTUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN pPEaKLNY;

coOII0IaTh MPaBUJIa MOJIb30BAHUS XUMUYECKOH MOCYA0H 1 1abOpaTOPHEIM 000pyIOBaHUEM, A
TaKXe MpaBuiia 0OpalleHHs ¢ BELIECTBAMH B COOTBETCTBUHU C MHCTPYKLHUSIMHU 10 BBIIIOJTHEHHUIO
1a00paTOPHBIX XUMHYECKUX OMBITOB MO MOJTYYEHUIO M COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMHuaKa " yTJIEKUCIIOTO Ta3a);

MPOBOAUTh pPEaKUMM, MOATBEPKAAIOIINE KAYeCTBEHHBIM COCTaB pPAa3jUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM IMYTEM XJIOPUI-, OpOMUI-, HOAWM-, KapOoHaT-, docdar-, CuIHUKat-,
cynab(ar-, TUAPOKCHA-UOHBI, KATHOHbI AaMMOHHMS M HOHBl M3YYEHHBIX METaJJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPraHUYECKHUX BEIIECTB;

IMPUMCHATL OCHOBHBIC OIICpalun MBICIIUTETbHOMN JACATCIIBHOCTH — AaHaJlu3 W CHUHTEC3,
CpaBHEHHE, 00001IeHNE, CUCTEMATHU3aLUI0, BBISIBICHHE IPUUYMHHO-CIIEICTBEHHBIX CBA3EH — JIs
W3yUYCHHS CBOWCTB BEILIECTB U XUMHUUECKUX PEAKLUH, €CTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— Ha0JII0JIeHNe, U3MEPEHHUE, MOICTPOBaHUE, IKCIIEPUMEHT (peasTbHBIN U MBICIICHHBIH ).
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TEMATUYECKOE IIVIAHUPOBAHUE

8 KJIACC

KoauuecTBO yacoB

Ne HaunmeHoBaHue pasjesioB u DJIeKTPOHHBIE (M (poBbIe)
n/n TeM MPOrpaMMBbl Bceero Kontposbueie HpakTuieckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznea 1. [lepBoHayajibHble XUMHUYECKHE IOHSITHS
Xumus - BaxkHas 001acTh
11 €CTECTBO3HAHMS U 3 1 bubmmoreka [JOK
MPAaKTHYCCKOMW JICSTEINbHOCTH https://m.edso00.ru/7f41837c
YeIoBeKa
19 BemecTBa 1 XuMHU4ecKue 17 1 1 bubnuorexa LIOK
peaxiyn https://m.edso0.ru/7f41837¢
Hroro mo paznemy 20
Pa3nen 2. Baxkneiilue npeacTaBuTEeId HEOPraHNYECKUX BelLIECTB
21 Bozayx. Kucnopoa. [onsitue 06 7 1 Bu6mmoreka [IOK
OKCHJaX https://m.edsoo.ru/7f41837c
29 Bonopoa. IlonsTue o kuciorax 8 1 Bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonarue 06 4 1 1 bubanoreka [HOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 butmmoreka [IOK
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazzaeny 30

Pasnen 3. llepuoauueckuii 3axon u Ilepuoanyeckas cucrema xumuyeckux 31eMmeHToB . U. MenaeneeBa. CTpoeHue aToMoB. XUMUYECKAsl CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepunonnueckuii 3aKoH 1

31 [Tepuonnueckas cucrema 8 Bubnmnorexa [JOK
' XUMHYeCKuX dyiementos 1. U. https://m.edso0.ru/7f41837c
Mengene-eBa. CTpoeHue aroma
XuMuyeckas CBSI3b.
bu6mmoreka IJOK
3.2 Oxucimrensio- 10 2 https://m.eds00.ru/7f41837c
BOCCTaHOBUTEILHBIC PEAKIIUN
HWroro no pazneny 18 bubmoreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837¢c

OBLIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68
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9 KJIACC

KosnuecTBO 4yacon DJIeKTPOHHBIE
Ne i/mn Haumenosanue pa3aejoB  TeM MPOrpaMMbI Beero KonTpoJbHbie IIpakTnyeckue f)lél;g?o?ab;;)mﬂme
padoTbI padoTsI pecype
Pa3nen 1. BenecTBO M XUMHYeCKME PeaKINU
11 IToBTOpeHME U yriTyOlieHHE 3HAHUH OCHOBHBIX 5 1 bubmmnoreka [JOK
paszenoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX 5 bubmmnoreka [JOK
peaKIuii https://m.edso0.ru/7f41a636
13 DNEKTPOIUTUYECKAS TUCCOIMAIIHS. 7 1 1 Bbubanoreka [JOK
XUMHMYECKHIE PEAKIIUH B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo paznemy 17
Pasnen 2. HemeTanibl 4 UX cOeTMHEHUSI
21 OO01ast XapaKTEPUCTUKA XUMUIECKUX 4 1 Bbubanoreka [IOK
anemenToB VIIA-rpymnmesl. [anorenst https://m.edso00.ru/7f41a636
29 OO01ast XapaKTEPUCTUKA XUMUIECKUX 6 bubanoreka [JOK
anemeHTOB VIA-rpymmbl. Cepa v e€ cCoeTUHEHHS https://m.edso0.ru/7f41a636
OO6mas xapakTeprUCTHKa XUMHUYECKIX EuGanorexa 1IOK
23 omewenton VArpyntit, Asor, docop i x 7 ! g 0500 MU7E412635
24 suewenton VAnpymim. Yracpon n xpess : ) 2 buGoresa LIOK
X COGTHHEHIS https://m.edsoo.ru/7f41a636
Hroro mo paznemy 25
Pa3znen 3. MeTanjibl 4 MX COeTMHEHUSI
. bubmmnoreka [HOK
3.1 Obmpre CBOHCTB2 METAIIOB 4 https://m.edscI)lo.ru/7f41a636
3.2 Baxneiine MeTamibl ¥ KX COCIUHEHUS 16 1 2 Egsg:l;l/(r)rfz;aS(I)l()c.)rI:/? 412636
Hroro no pazneny 20

Paspnen 4. Xumus u okpyxawuias cpeaa
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bubmuoreka [IOK

4.1 BemectBa 1 MaTepuaibl B )KHU3HA YeJIOBEKA 6 hitps://m.eds00.ru/7f41a636
HUroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IIOYPOYHOE INTAHUPOBAHUE

8 KJIACC
N KouanyecTBo yacos Tara DJIeKTPOHHBbIC IPOBbIE
wn Tema ypoka Beero Kontpoasubie | IlpakTuyeckue w3yeHus o0pa3soBaTe/JbHbIe

padoThI padoThI pecypcsl

1 IIpenmet xumuw. Pob XUMUY B KU3HA 1 bubmmoreka [JOK
yenoBeka. Tesa U BelecTna https://m.edsoo.ru/ff0d210c

2 TloHsITHE O METOAX TTO3HAHUS B XUMHH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e

, | Tomapon) g | 1 B LOK
A60PATOPHBIM 0G0y IOBARMEN https://m.edsoo.ru/ff0d23dc

4 Yuctele BemecTBa U cMecH. CriocoObl 1 bubnmoreka IJOK
paseaeHns cMecei https://m.edsoo.ru/ff0d26ca

S coetei (v npoepe oawersn novaperof ) ! Bumiorexa LIOK
COJIH)» https://m.edsoo.ru/ff0d28c8

bubmunorexa [LIOK
6 ATOMEL 1 MOTIEKY b1 1 https://m.edscI)laru/fdeZaGc

7 XVWMUYECKHE ITeMEHThI. 3HaKH (CMBOJIBI) 1 bubanoreka LIOK
XAUMWYECKHUX PIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U cI0XKHBIC BEIIECTBA 1 Bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d2d50

10 Xosscoran Gopwyre. Baresmocrs arovos ) Bumtorera LIOK
UMIIECKIX AICMENTOR https://m.edsoo.ru/ff0d2eae

11 OTHOCHUTENIbHASI aTOMHAs Macca. 1 bubmuoreka [IOK
OTtHOcHTeNbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas g0 XUMHYECKOT0 DIIEMEHTA B 1 butmmoreka [IOK
COEUHEHUN https://m.edsoo.ru/ff0d350c

13 KonmuecTso Bemectsa. Monb. MomnsipHas 1 bu6mmotexa [{OK
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https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d28c8
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Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKre U XUMHUYECKHE SIBICHUS. bub6mmoreka [JOK
XUMHUYeCKast peaKiys https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ ycIoBUS IPOTEKAHUS Bu6mmoreka LIOK
XMUMHYECKHUX PeaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH cOXpaHEHHS MacChl BEIIECTB. Bu6mmoreka LIOK
XUMHYECKHE YPABHCHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHust KOIM4ecTBa, MacChl BEIIECTBA MO Bu6mmoreka LIOK
YPaBHEHMSAM XUMHUYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d5708
18 Kiaccudukanus XuMUIeCKIX peaKIiii bubmoreka [JOK
(3aMemenus, oOMeHa) https://m.edsoo.ru/ff0d3f34
19 Knaccudukanms XuMUYeCKUX peaKini bubmmnoreka [HOK
(coenuHeHMUs, PA3IOKEHHS) https://m.edsoo.ru/ff0d3f34
20 Kontponbnas padora Nel no Teme «BerectBa Bu6mmoreka [IOK
U XUMHUUYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
21 AmHanu3 KOHTposibHOU paboThl. Kucmopon - Bu6mmoreka [IOK
3JIEMEHT U MPOCTOE BerecTBO. O30H https://m.edsoo.ru/ff0d448e
22 neroporta (pearin oenena, roperte) Bu6miorera LIOK
’ : https://m.edsoo.ru/ff0d4614
[Monsitue 00 okcumax
MOCOOBI MOTYYSHHS KHCIOPOa B
23 gaGopaTopMHZI HpOMLIIHJIerH(?CTI/I. bubmorexa LHOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucaopoaa
TermnoBoi KT XUMUYECKOW PEAKIIUU
24 H(e)HE;)I/IG? 0 ?F%][()bl\iOXI/IMI/I‘IeCeI::OI\fI) yll))stgHHI;I bubamorexa LOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUUECKHUX PEAKIHIX
o5 Bo3snyx - cMmeck razos. Cocras Bo3ayxa. bu6imoreka [IOK
['opeHue BelecTB Ha BO3/yXeE. https://m.edso0.ru/ff0d50d2
25 Sarpwmame sosiyne. enocedst er BuGmrorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
NpeIOTBPAIICHUS
IIpakTudeckas padora Ne 3 o reme Butmiorexa [IOK
27 «Ilomyuenne u coOupaHue Kuciopoaa,

U3Y4YEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4ae2

BOHOpOI[ - 3JIEMCHT U IPOCTOC BCUICCTBO.

butmmoreka [IOK

28 Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
29 duzndeckre 1 XUMHUYECKUE CBOMCTBA butmmoreka [IOK
Bojopoja. IlpuMeHenne Bomopoaa https://m.edsoo.ru/ff0d4dd0
30 Crioco0sI TToTy4YeHUs BOAOPOa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3 lonyaenie n cobmpane soropos Butmorexa LIOK
Y oHUb Aopoaa, https://m.edsoo.ru/ff0d4f42
U3YYCHHUE er0 CBOUCTBY
N . bubnunoreka [JOK
32 MounsipHblit 006E€M Ta30B. 3aKOH ABOTaApO https://m.edso0o.ru/ffod542¢
SR ————— Bubnorera LIOK
.. Y ¥ e https://m.edsoo.ru/ff0d55a0
HWIH 00BEMY
o | Do coitn e oy B 10K
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra3oB
35 dusnveckre 1 XUMUYECKIE CBOMCTBA BOBI bubmmorexa [IOK
A https://m.edso0.ru/ff0d587a
36 Boga xak pactsopurens. HaceleHHbIe U Bu6mmoreka [IOK
HEHACBINCHHBIC PACTBOPBI. https://m.edsoo.ru/ff0d59e2
37 MaccoBas 10Jis BElleCTBa B pacTBOpe bubmorexa [IOK
s H P p https://m.edsoo.ru/ff0d5b40
B pmrorosnenne pactaopes ¢ onpereatoi Bumiorera LIOK
o . . https://m.edsoo.ru/ff0d5eba
MacCcOBOH JI0JIei pacTBOPEHHOTO BEIIECCTBA»
39 KontponbHas padora N2 nio Teme «Kucmopo. bubanoreka [HOK
Bomopos. Boma» https://m.edsoo.ru/ff0d6342
40 AHanm3 KOHTPOJIbHOU paboThl. OKCHUJIBI: bubanoreka [IOK
COCTaB, KjaccupuKalys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
41 uenomm oonomm 1t swdorepmain ubmiorera LIOK
g P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcCHOBaHUS: COCTaB, KJIacCH(pUKAIIHS, bu6nmoreka [JOK
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HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tomydenne 1 XUMHYECKHE CBOWCTBA bubamoreka LHOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kiaccudukanms, bubnnoreka [{JOK
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tomydenne 1 XUMHUYECKHE CBOWCTBA KUCIOT bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu: HOMEHKJIATypa, COCOOBI TTOTyYeHHS, Bu6mmoreka LIOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpaktrueckas padora Ne 6. Permenue
47 AKCIIEPUMEHTANbHBIX 337a4 [0 TEME bubmmoreka [HOK
«OCHOBHBIC KJIACChl HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUID)
48 I'eHeTuueckas cBA3b MEXAY K1accaMu Bu6mmoreka [IOK
HEOPraHMYECKMX COETUHEHHIA https://m.edso0.ru/00ad9a50
) B LOK
) o https://m.edsoo.ru/00ad9ch2
COCJIMHEHUH
Kontponbhas padota Ne3 no Teme "OcHOBHBIE Bu6mmoreka [IOK
50 <0 .
KJIACChl HEOPTaHUUECKHUX COCTUHEHHI https://m.edsoo.ru/00ad9ela
AHanm3 KOHTpoJIbHOU paboTkl. [lepBbie
51 TIOTIBITKY KJIACCU(UKAITUNU XUMHUIECKUX bu6imoreka [IOK
351eMeHTOB. [TOHSATHE O TPyIIax CXOIHBIX https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
2 cnerewa xmmaconm sreuenon 11 BuGmrorexa LIOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuoapl, rpynmsl, HOATPYIIIEI B COCTAaBE bubanoreka [HOK
tabmuusl 1. . Menaeneesa https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP. bubnmnoreka [HOK
H3zoromst https://m.edsoo.ru/00ada342
CTpoeHHesneKTpOHHLD<oqpnoquaTOMOB Bubmorexa LIOK
55 anemenToB [leproamdeckoit cuctemsr /. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHUMHUYCCKOTI'O 3JICMCHTA I10

bub6mmoreka [JOK

56 g";"&‘;’;‘;ﬁe“éﬁampﬂOﬂ““eCKOH cricteme ! https://m.edso0o.ru/00adag824
gy | ST ot s 1 B 10K
Menenees - y4€Hbli, IEAATOT U TPaXKAAHUH https://m.edsoo.ru/00adad6e
58 DNEeKTPOOTPULIATEIEHOCTH aTOMOB 1 bubnunoreka [JOK
XHUMHUYECKUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
bubnunoreka [JOK
59 VIoHHas XHMHTECKas CBA3D ! https://m.edscl)lo.ru/OOadac34
60 KoBaneHnrtHas nosspHas ¥ HEMoOJsIpHast 1 Bu6mmoreka [IOK
XUMHYECKasi CBSI3b https://m.edsoo.ru/00adaab8
61 Meranmnndeckas ¥ BOJOPOIHAS XUMUIECKHE 1 bubmmoreka [HOK
CBSI3U https://m.edsoo.ru/00adaab9
62 KonTponbras padora Ne4 o Teme «Ctpoerne 1 bubamnoreka [HOK
aToMa. XUMHYECKasi CBSI3b» https://m.edsoo.ru/00adb486
63 AHanu3 KOHTPOJIBHOH paboThl. CTeTIeHb 1 bubmmoreka [HOK
OKHUCIICHUS https://m.edsoo.ru/00adae28
Bbubaunoreka [JOK
64 (Creneib OkHCICHHS ! https://m.edscI)lo.ru/OOadb076
65 OKHCIUTETN ¥ BOCCTAHOBUTEIH. 1 bubnuotexa [[OK
OKHUCITUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU https://m.edsoo.ru/00adb076
66 O00011IeHNE ¥ CUCTEMATH3alUs 3HAHUH 110 1 bubmuotexa [{OK
KypCy XMMHH 8-T0 Kjacca https://m.edsoo.ru/00adb33c
67 HroroBast KOHTpOJIbHAs paboTa 1 ﬁggi?;ﬁiﬁ;gﬁﬁlo% 49ch2
N bubmmoreka [HOK
68 Hrorossiit ypok ! https://m.edscI)lo.ru/fdeGch
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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9 KJIACC

KoaunyecTBO 4acoB

JJIeKTpoHHBIe HU(POBLIE

N Tema ypoka Kout Aatra o0pa3oBaTeJIbHbIE
/i Beero poabHbie  IIpakTHuyeckue W3yuennus p
padoThI padoThI pecypchbl
L cncrea ximnmaccsm oreventon 1L 1. ) ufmorera LIOK
T https://m.edsoo.ru/00adb59%
Mengeneena

2 3aKOHOMEPHOCTH B M3MCHEHUN CBOHCTB 1 bubmmoreka [JOK
XUMHUYECKUX DJIEMCHTOB https://m.edsoo.ru/00adb6b6

3 Krnaccudukaius u HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHMYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKOH CBSI3U U THITBI 1 bubmuoreka IIOK
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 lommopene n yoayGuerme s ) ) Bubmaorera LIOK

https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3/IeNioB Kypca 8§ Kiaccay
6 g:fﬁ:@ﬁf;?ﬁ? I)’(I—Ifl(l)\/ﬁ/lzifl(();f:beaKHHﬁ o 1 bubmorexa [IOK
https://m.edsoo.ru/00adbch0
pa3IMYHBIM MTPU3HAKAM
7 Hommmieo rovoremmamnrereporemmx 1 Biubmaorera LIOK
https://m.edsoo.ru/00adbe9a
peaKIusix
[ToHsITHE O XMMHYECKOM PaBHOBECHH.

8 @DaKkTOpHI, BIUAIONINE HA CKOPOCTh 1 Bubmorexa [JOK
XMMHUUYECKOI PeaKkIy 1 MOJI0KCHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS

9 OKHCIUTETN U BOCCTAHOBUTEIIH 1 bubmorexa HOK

https://m.edsoo.ru/00addd12

10 OKHCIUTETLHO-BOCCTAHOBUTEIIbHBIC 1 bubmmoreka IIOK
peaxiun https://m.edsoo.ru/00adcade

11 Teopust 3AEKTPOIUTUIECKON JTUCCOLUALINH. 1 bubmuoreka LIOK
CuitbHbIC U CI1a0bIe 3JIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

12 WonHble ypaBHEHMSI peaKki 1 Bbubmuoreka LIOK
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XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUIA

https://m.edsoo.ru/00add448

bu6nmoreka IJOK

13 B CDETE MPCACTARICHIN 00 https://m.edsoo.ru/00add5d8
3JIEKTPOIIUTHIECKOH TUCCOIUAITIH
14 nporcrammen 06 amexsponmisceroi ubmiorexa LIOK
e P https://m.edso00.ru/00add8b2
JUCCOLHAIIH
15 ITonsiTre o ruapoONU3E CoMei bubmorexa HOK
P https://m.eds00.ru/00add9d4
16 [Ipaktnueckas padota Ne 1. «Pemenue Bubmuorexa LIOK
IKCIIEPUMEHTAJIBHBIX 331aW» https://m.edsoo.ru/00addbfa
A S Bafimorcxa LIOK
4 AAMCCOTHATIIL. https://m.edsoo.ru/00addecO
XYWMHUYECKHE PEaKIH B PACTBOPAX»
18 aparepmerima aorenon, Xameok bubmiorera LIOK
o ) https://m.edsoo.ru/00addfe2
CBOICTBA Ha MPHMEpE XJI0pa
19 xavmacce covicrma, monyecne ubmotera LIOK
» MOy ’ https:/m.edsoo.ru/00ade104
MIPUMEHEHNE
I S —— ubmiorexa LIOK
Loy - 1Y https://m.edsoo.ru/00ade348
e€ cBoiCcTBY
g | Do o s B 10K
DeaHIH, A p A https://m.edsoo.ru/00ade488
M30BITKE
22 OO0mas xapakTepucTuka 31eMeHToB VIA- Bbubnuorexa LIOK
TPYIIIBI https://m.edsoo.ru/00ade64a
25 Hovorrenme ceputn et cocmennii Bubmorera LIOK
. https://m.edsoo.ru/00ade64a
npupojie. XUMUYECKUE CBOWCTBA CEPhI
24 CepoBoaopo, cTpoeHue, Pu3ndecKkue u Bbubnuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
25 Oxcuppl cepbl. CepHast KMCIIOTA, Bbubmuoreka LIOK
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https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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(I)I/I3I/I‘lCCKI/IC 1 XUMHYCCKHEC CBOﬁCTBa,
IMPUMCHCHUC

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

XHUMHUYECKHE PCaKknum, JICKaluue B OCHOBE
ITPOMBIIIJIICHHOT'O criocoba NOJIyUCHUA

bu6nmoreka IJOK

26 CEpHOM KUCITOTEL. XUMHUYECKOE 3arPIA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloIlled cpelibl COSANHEHUSIMH CEPhI
Brrancienne MaccoBoii JOIU BEIXOJA bubmuoreka LIOK

27 .

HPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0mast xapakTepHCTHKA SIeMEHTOB V A-
rpynnsl. A30T, pacCipoCTpaHEHHE B Bubnmuorexa LHOK

28 .
npupoje, GU3nIeCKUe U XUMHICCKHAE https://m.edsoo.ru/00adeea6
CBONCTBa

29 AMMUak, ero QuU3NIecKue U XUMHUIECKHE bubmmorexa [IOK
CBOMCTBA, IOJyYCHUE U IPUMCHEHHE https://m.edsoo.ru/00adf004

2 dlonywenme anmmaka, msysenme o Bafimorcxa LIOK

o 1Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, e€ pu3mueckne u bubnmorexa [IOK
XAMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHrEe HUTPATOB U COJIEH

32 aMMOHUS B KaUe€CTBE MUHEPATbHBIX Bubnunoreka [IOK
ynoopenunii. XuMH4IecKoe 3arps3HeHune https://m.edsoo.ru/00adf518
OKpYKaroIel cpefibl COSAMHEHUSIMH a30Ta

3 aeors gumccne nmmecte ubmorexa LIOK

Lo https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJTy4YEHHUE
3 umeparam yioGpenn, Sarprsnenc ubmorera LIOK
PAJIGHBIX YAOOD - Sarp https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl hocdaramu

35 Yraepon, paclipocTpaHEHUE B PUPOJIE, Bubnunoreka [IOK
(hu3HUeCKre U XUMHYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriepoaa, ux pusndeckue u

36 XHUMHYCCKHE CBOMCTBA. JKOJIOTHUCCKHE Bu6mmoreka IJOK

MPOOJIEMBI, CBS3aHHBIE C OKCHJIOM yTJIepoia
(V)

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adfebe

bubmuoreka LIOK

37 YroJIbHas KHEIOTa i €€ COMH https://m.edso0.ru/00ae006¢
[IpakTryeckas padota Ne 4 o Teme
38 "Tony4eHue yrieKucioro rasa. Etl/tlg?;/:e;jascﬁlorIS/OanONe
KauectBennas peakius Ha kKapOoHaT-HOH" — )
IlepBoHavyaIbHBIC TTOHSITHS 00
39 OpPraHMYECKUX BEHICCTBAX KaK O EH6H,HOT6Ka HOK
https://m.edsoo.ru/00ae054e
COCIIMHEHMSIX YIIIepoa
40 KpeMuuii 1 ero coeuHeHUs EH6H_HOT6Ka OK
https://m.edsoo.ru/00ae080a
[Mpaktuaeckas pabora Ne 5. Pemenne
a1 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe bubmmorexa [IOK
«BakHeliie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHHMSI
KonTtpoinbsHas pabora Ne3 mo teme
42 «BaxkHeiinme HeMeTaJUIBI U UX BH6JI,HOTeKa HOK
https://m.edsoo.ru/00ae0e18
COCTMHCHMS
AHanu3 KOHTPOJIBHOHN paboThl. OOmmIas
XapaKTePUCTHKA XUMHYECKUX DIIEMEHTOB - Bubmmorexa LIOK
43 MeTajuIoB. MeTamindyeckas CBI3b U ) https://m.eds00.ru/00ae103e
MeTaJJIMUECKast KPUCTAIUINYECKas PEeIIéTKa.
duznvecKre CBONCTBA METAIIIOB
XUMHUYECKUE CBOWCTBA METAJIIOB.
o N Bubnunoreka [IOK
44 DNEKTPOXUMHUYECKUH Psil HANTPSKEHUH https://m.eds00.ru/00ae1156
METaJIJIOB
OO61ue crocoObI MOJyYEHHUS] METAJLIOB.
45 CmutaBbl. BeraucieHus mo ypaBHEHUSIM Bubnunoreka [IOK
XMUMHUYECKHUX PEAKIMiA, €CITH OJIUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COAEPIKHUT IPUMECH
46 IlonsiTHE O KOPPO3UU METAIIIOB BHGJI,HOTeKa LIOK
https://m.edso00.ru/00ae1278
47 [lenounbie MeTamibl. PU3NUECKUE U Bbubnuoreka [IOK
XMMHUYECKHE CBOMCTBA https://m.edso0o.ru/00ae14b2
48 OKcHIBI U TUAPOKCUIBI HATPUS U KAJTHS bubimorexa LHOK

https://m.edsoo.ru/00ael4b2
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I_HGJIO‘-IHO3GM6JIBHI:IC MCTAaJIJIBI — KaJ'II)HI/Iﬁ u

bubmuoreka LIOK

49 MarHui https://m.edsoo.ru/00ae15e8
50 Baxwueiiie coefuHeHUs KalblIUs U MarHus bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 duzndeckre 1 XUMHUYECKUE CBOMCTBA bubmuoreka LIOK
TSDKEJTBIX METAIIOB https://m.edsoo.ru/00ae15e8
52 JK€cTkoCcTh BOZIBI M CITOCOOBI €€ yCTpaHeHHS bubmorexa [IOK
https://m.edso00.ru/00ae1886
()
o | pswetas paors 6 oo Bnionss LOK
| https://m.edsoo.ru/00aelae8
YCTPaHECHHUSI
N bubnuoreka [IOK
>4 ATOMUHHT https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCUAA U Bubmuoreka [OK
THAPOKCHUIA ATFOMHUHUS https://m.edsoo.ru/00aelc64
Bu6nuoreka IJOK
56 Keneso https://m.edso00.ru/00ae1d86
57 Oxcupsl, TuAPOKcUab! u comu xenesa (1) u bubmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
S mpencrammrens. Sumeccrne 1 amamsee Bumorexa LIOK
9 : https://m.edso00.ru/00ae1750
CBOICTBA TSKENBIX METAJIIIOB
59 owemepmmionmamt st 1 e BuGmorerce LIOK
. https://m.edsoo.ru/00ae3de8
«BaxkHelme MeTalIbl K KX COSTUHECHHMS
o | Bt no oot ot o LOK
’ https://m.edso00.ru/00ae1750
M30BITKE UM COJICPIKUT TIPUMECH.
61 BrIunciaeHus MacCoBOM JOIU BEIXOa bubmuoreka IIOK
MPOAYKTAa XMMHUYECKOU PEeaKINU https://m.edso0.ru/00ael1750
62 Kontponbnas padota Ne4 mo teme Bubmuorexa LIOK
«Baxkueimme MeTaIbl U UX COEIUHEHUS https://m.edso0.ru/00ael1750
63 AHanu3 KOHTpoJIbHOU paboThl. BemecTsa n Bbubmuorexa LIOK

Marcpualibl B HOBCC}IHCBHOﬁ KHU3HU

https://m.edsoo0.ru/00ae3f50
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YCJIOBCKa

64 XYUMHUYECKOe 3arps3HeHNEe OKPY KaIoIIe 1 bubmmoreka [JOK
cpepl https://m.edso0.ru/00ae4270
65 Ponp x¥Muu B penieHUH 3KOJIOTUYECKUX 1 Bubmuorexa LIOK
npodseM https://m.edso0.ru/00ae4270
bubmuoreka LIOK
66 XuMus I 1 https://m.edsoo0.ru/00ae0d0a
bubmuoreka LIOK
67 Hrorosas koHTposLbHas paboTa 1 https://m.edsoo.ru/00adb33c
. bu6nmoreka IJOK
68 Hrorospiit ypox 1 https://m.edsoo0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME

28



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

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» Xumusi, 8 knacc/ ['abpuensa O.C., Octpoymos N.I'., Cnankos C.A., AKIIMOHEpHOE 00IIECTBO
«3narenbcTBO «IIpocBenieHue

» Xumus, 8 kmace/ Epemun B.B., Ky3smenko H.E., JIpo3moB A. A. u apyrue; o peaakmuen
Jlynuna B.B., Akunonepnoe o0miectBo «M3natenbctBo «lIpocBenienues

* Xumus, 8 knace/ Pymsuruc [.E., ®enmpaman @.1°., AknrmonepHoe 001iecTBo «M31aTenbeTBo
«ITpocgerienue»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A., AkKiimoHEepHOE 00IIECTBO
«M3narensctBO «IIpocBericHme

* Xumus, 9 xnace/ Pymsuruc [.E., ®enpaman @.1°., Aknmoneproe obmiectBo «M3maTenbcTBo
«IIpocBemiecHue»

* Xumus, 9 xnacc/ Epemun B.B., Kyzemenko H.E., [lpo3nos A. A. u Apyrue; noJ perakuuen
Jlynuna B.B., Akunonepnoe obmiectBo «M3natenbctBo «lIpocBemenue»

METOANYECKUE MATEPHUAJIBI 1JISd YAUTEJIA
1) http://www.int-edu.ru

2) http://www.prosv.ru
3) http://www.edu.ru

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1) PO - https://resh.edu.ru/
2) Interneturok.ru https://interneturok.ru/
3) Vuu.py https://uchi.ru/
4) ®oxkchopa.py https://foxford.ru/
5) B 3uanus.py https://vznaniya.ru/



